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APPENDIX A  -  WATER QUALITY AND SEDIMENT QUALITY SAMPLING  
 

A.1 PUBLISHED GROUNDWATER DATA 
 
Groundwater data from U.S. Geological Survey (USGS) monitoring well stations in the vicinity 
of the proposed DMCF at Masonville are located in Attachment A-1.  Data is available for the 
following applicable USGS monitoring wells:   
 
• USGS 391410076354101 5S2E- 1 
• USGS 391436076361301 4S1E-1 
• USGS 391456076345601 4S2E- 2 
 
In addition, the U.S. Environmental Protection Agency (USEPA) publishes and characterizes a 
list of water systems in the Safe Drinking Water Information System (SDWIS).  The applicable 
water systems (included in Attachment A-1) in the vicinity of the proposed DMCF at Masonville 
include: 
 
• Community Water Systems: Water Systems that serve the same people year-round (e.g., in 

homes or businesses). 
• Non-Transient Non-Community Water Systems: Water Systems that serve the same people, 

but not year-round (e.g., schools that have their own water system). 
• Transient Non-Community Water Systems: Water Systems that do not consistently serve the 

same people (e.g., rest stops, campgrounds, gas stations). 
 
A.2 WATER QUALITY 
 
Temperature, dissolved oxygen (DO), salinity, and pH were measured at Masonville locations in 
conjunction with sediment investigations and benthic and fisheries surveys conducted during the 
years 2003 through 2005 during the seasons spring, summer, and fall.  The seasonal in-situ water 
quality data are located in Table A-1.  The water quality sampling results measured at the 
Masonville sampling locations between 2003 and 2005 were compared and consistent with 
concentrations measured at the Chesapeake Bay Program (CBP) monitoring location WT5.1, 
located approximately 4.5 miles from the proposed Masonville Dredged Material Containment 
Facility (DMCF) site in the Patapsco River.  Seasonal water quality results collected by the CBP 
at monitoring location WT5.1 are located in Table A-2.  The location of the monitoring station 
WT5.1 is shown in Figure A-1.   
 
The Comprehensive Harbor Assessment and Regional Modeling Study (CHARMS) is a multi-
year effort to develop a water quality model for the Harbor that would predict potential water 
column toxics based upon sediment concentrations.  In order to calibrate the model, surficial 
water quality sampling within the Baltimore Harbor was required.  Two of the sampling 
sites (Stations 22 and 19) are located within approximately 1 mile of Masonville (Figure A-1).  
The data collected at these sites provides seasonal background levels of metals, PAHs, PCBs, 
and chlordane for the area.  The chemistry data from Stations 19 and 22 are located in Table A-
3.  
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A.3 SITE WATER AND ELUTRIATE TESTING  
 
The Standard Elutriate Test (SET) was used to predict the release of contaminants to the water 
column resulting from open water placement of dredged material at the Dredged Material 
Containment Facility (DMCF) at Masonville and at the proposed borrow area at Masonville. 
 
Site water and elutriate preparation water was collected on two separate dates.  Water collected 
on 21 November, 2005, was used to prepare elutriate tests for surface sediment at 5 locations in 
the vicinity of the proposed DMCF at Masonville.  Approximately 27 gallons of water were 
collected for 5 elutriate tests and 1 site water sample.  Water collected on 23 January, 2006, was 
used to prepare elutriate tests for borrow material at 7 locations.  Approximately 40 gallons of 
water were collected on this date for 7 elutriate tests and 1 site water sample. 
 
A.3.1 ELUTRIATE SAMPLING METHODS  
 
The SET was performed following the procedures in the ITM (USEPA/USACE 1998) and 
requires both sediment and site water collections.  For the SET, the laboratory creates the 
elutriate based on a sediment-to-water ratio of 1:4, on a volume basis. The sediment and site 
water volume requirements needed for the SET was dependent on the number and type of 
analytical tests to be performed on the elutriate.  
 
A sediment/water mixture was thoroughly mixed for 30 minutes.  The mixture was then allowed 
to settle, and the supernatant was siphoned off, filtered to remove particulates, and then analyzed 
for the dissolved chemical constituents specified in the Analytical Quality Assurance Project 
Plan (QAPP) (STL–Pittsburgh 2004).  The reported results from the SET included a “dissolved” 
value for each of the target parameters to be determined.  
 
Elutriate samples that were created and tested for the Masonville project are summarized in the 
table below.  Standard elutriates were created for the Masonville locations using site water from 
location EB/ELU SW and sediment from five sediment core sampling locations (Figure A-2).  
The SET was completed for sample locations collected in November 2005 in the vicinity of the 
proposed DMCF at Masonville: EB/ELU-01A, EB/ELU-05A, EB/ELU-06, EB/ELU-08, and 
EB/ELU-09 (see table below).  The SET was also completed for sample locations collected in 
January 2006 in the vicinity of the proposed borrow area at Masonville (Figure A-3) (see table 
below):  
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Summary of Masonville Standard Elutriate Samples Submitted For Analytical Testing in 
the Vicinity of the proposed DMCF: 

 

Sediment Sample 
ID  

Elutriate 
Preparation 

Water ID 
 Elutriate ID 

MSNBOR05-01A + EB/ELU-SW = EB/ELU-01A 
MSNBOR05-05A + EB/ELU-SW = EB/ELU-05A 
MSNBOR05-06 + EB/ELU-SW = EB/ELU-06 

MSNBOR05-08 + EB/ELU-SW = EB/ELU-08 

MSNBOR05-09 + EB/ELU-SW = EB/ELU-09 
 

Summary of Masonville Standard Elutriate Samples Submitted For Analytical Testing in the 
Proposed Borrow Area: 

 

Sediment Sample 
ID  

Elutriate 
Preparation 

Water ID 
 Elutriate ID 

EB-01 + EB/ELU-SW = EB-1-ELUT 
EB -09 + EB/ELU-SW = EB-2-ELUT 

EB -10 + EB/ELU-SW = EB-3-ELUT 

EB -11 + EB/ELU-SW = EB-4-ELUT 
EB -12 + EB/ELU-SW = EB-5-ELUT 

EB -13 + EB/ELU-SW = EB-6-ELUT 

EB -14 + EB/ELU-SW = EB-7-ELUT 
 
Standard elutriates were created for the Masonville locations using site water from location 
EB/ELU-SW and sediment from the five stations discussed above.  Site water representative of 
conditions in the Patapsco River was collected from one location for the SET analysis.   
Approximately 5 gallons of site water was collected from location EB/ELU-SW in the Patapsco 
River. Site water was collected for chemical analyses and the preparation of composite elutriates 
was conducted at EA.  Water samples targeted for chemical analysis (site water and equipment 
blanks) were shipped to STL−Pittsburgh analytical laboratory.  Upon receipt at the analytical 
laboratory, the samples were checked against the chain-of-custody (COC), logged, and given a 
unique accession number.  Samples were stored in walk-in refrigeration units (cooled to 4°C) 
following receipt and prior to analysis.  The holding time for the site water samples and 
equipment blanks was initiated at the time of sample collection.  Copies of COC forms for the 
site water, equipment blanks, and elutriate sample are provided in Attachment B of this 
Appendix.  The elutriate preparation water was transported with the sediment cores from the site 
EA’s Ecotoxiocology Laboratory facility in Sparks, Maryland via coolers iced to 4°C.  The 
holding time for the elutriates was initiated at the completion of the elutriate preparation process.   
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A.3.2 ANALYTICAL METHODS AND DETECTION LIMITS 
 
Site water, equipment blanks, and elutriates were analyzed for target analytes.  Project-specific 
analytical methods and detection limits for aqueous samples are provided in Table A-4. 
 
Comparison to USEPA and State of Maryland Water Quality Criteria 
 
Analytes detected in the total and dissolved water samples were compared to USEPA and State 
of Maryland saltwater acute and chronic water quality criteria for aquatic life.  Criteria were 
derived from USEPA’s National Recommended Water Quality Criteria (2004) and the Code of 
Maryland Regulations (COMAR 26.08.02.03-2).  The State of Maryland’s saltwater acute and 
chronic water quality criteria for aquatic life are the same as the USEPA’s, with the exception of 
copper, nickel, and selenium.  State of Maryland water quality criteria exceedances are not 
explicitly identified in the following sections because, in general, concentrations of constituents 
that exceeded USEPA criteria also exceeded State of Maryland criteria.  Specific exceedances of 
the State of Maryland water quality criteria for copper, nickel, and selenium are identified, where 
applicable, in the text below. 
 
For copper only, the State of Maryland has developed estuarine water quality criteria (acute 
only) for copper, which is applicable in this study based on the salinities measured in the field.  
Detected concentrations of copper were compared to both the USEPA saltwater acute and 
chronic criteria and the State of Maryland’s estuarine chronic water quality criterion in this 
study. 
 
The USEPA’s acute criterion is based on 1-hour average exposure concentrations, and the 
USEPA’s chronic criterion is based on 4-hour average exposure concentrations. 
 
The USEPA and State of Maryland acute and chronic saltwater quality criteria for metals were 
developed for dissolved metal concentrations, and are compared to total metals concentrations in 
this study as a conservative evaluation of the analytical results.   
 
Calculations of Total PCBs, Total PAHs, and Dioxin TEQs 
 
For each individual water sample, total PCB concentrations were determined by summing the 
concentrations of the 18 summation congeners (as specified in Table 9-3 of the ITM) and 
multiplying the total by a factor of 2.  Multiplying by a factor of 2 estimated the total PCB 
concentration and accounted for additional congeners that were not tested as part of this 
program.  These determinations were based upon testing of specific congeners recommended in 
the ITM and upon the NOAA (1993) approach for total PCB determinations. 
 
Total PAH concentrations were determined for each sample by summing the concentrations of 
the individual PAHs.  For both the total PCB and total PAH concentrations, 2 values are 
reported, each representing the following methods for treating concentrations below the 
analytical detection limit: 

• Non-detects = 0 (ND = 0) 
• Non-detects = 1/2 of the detection limit (ND = 1/2MDL) 
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Substituting one-half the detection limit for all non-detects (ND = 1/2MDL) provides a 
conservative estimate of the non-detected concentration.  This method, however, tends to 
produce results that are biased high, especially in data sets where the majority of samples are 
non-detects.  This overestimation is important to consider when comparing calculated total 
values to criterion. 
 
The Toxicity Equivalency Quotients (TEQs) for dioxin and furan congeners were calculated 
following the approach in USEPA 1989.  Each congener was multiplied by a World Health 
Organization (WHO) recommended Toxicity Equivalency Factor (TEF) for human health 
(Van den Berg et al. 1998) and then the congener concentrations were summed.   Concentrations 
that were flagged with a “B” (detected in blank) or “EMPC” (estimated maximum possible 
concentration) were not included in the TEQ calculation as per the USEPA Region III dioxin 
validation guidance (USEPA Region III 1999).  The dioxin TEQs were calculated using both 
ND=0 and ND=1/2RL. 
 
Calculation of Acute and Chronic Ammonia (NH3-N) Criteria 
 
The USEPA acute and chronic criteria for determining the toxicity of ammonia (NH3-N) to 
aquatic life were calculated from mid-depth averages based on the salinity (6.5 ppt), temperature 
(18.8°C), and pH (6.9) collected during the Fall 2004 fish and benthic surveys (not including the 
shallow seine site), conducted in October 2004 (from Table A-1).   
 
For site water/elutriate preparation water collected from EB/ELU-SW, the USEPA acute and 
chronic criteria for determining the toxicity of ammonia to aquatic life were based on average 
water quality parameters recorded at mid-depth during the Fall 2004 fish and benthic surveys 
conducted in October 2004 – a salinity of 6.5 ppt, a temperature of 18.8ºC, and a pH of 6.9 was 
used.  The calculated acute ammonia criterion for site water/elutriate preparation water collected 
from EB/ELU-SW was 69.3 mg/L, and the calculated chronic criterion was 10.4 mg/L.    
 
A.3.3  RESULTS OF SITE WATER AND ELUTRIATE TESTING 
 
A.3.3.1 Surface Elutriate and Site Water Results 
 
Results of the site water and standard elutriate chemical analyses for samples collected in the 
vicinity of the proposed DMCF at Masonville in November 2005 are presented in Tables A-5 
through B-14. Concentrations of detected constituents in the site water and standard elutriates 
were compared to the USEPA acute and chronic criteria for aquatic life to determine if 
exceedences would occur and are also presented in Tables A-5 through A-14. 
 
A.3.3.2 Borrow Material Elutriates and Site Water Results 
 
Results of the site water and standard elutriates for borrow material sediment collected from 7 
locations within the proposed alignment at Masonville are presented in Tables A-15 through A-
24.  Elutriate preparation water for seven elutriate tests and one site water sample was collected 
on 23 January, 2006.  Values for detected chemical constituents are shaded and bolded in the 
data tables.  Detection limits are presented for non-detected chemical constituents.  
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Concentrations of detected constituents in the site water and standard elutriates were compared 
to the USEPA acute and chronic criteria for aquatic life to determine if exceedances would occur 
and are also presented in Tables A-15 through A-24. 
 
A.4 NUTRIENT SAMPLING 
 
Surface water samples for nutrient analysis were collected from four locations in the footprint of 
the Masonville project area as discussed in Chapter 2 of this report.  Samples were collected and 
analyzed according to established Chesapeake Bay Water Quality Monitoring Protocols as 
defined in D’Elia et al. (1995) and CBP (1993) and compared to results collected from the CBP 
Patapsco River monitoring location (WT5.1).  The seasonal nutrient analysis results collected by 
the CBP at monitoring location WT5.1 are located in Table A-25.  The location of the 
monitoring station WT5.1 is shown in Figure A-1.   
 
A.5 SEDIMENT SAMPLING  
 
Sediment quality sampling consisted of physical and chemical characterization of the bulk 
sediment from locations near the proposed Masonville site (Figure A-4).  Within and in the 
vicinity of the proposed alignment, surface sediment sampling was conducted during four 
separate field efforts – June 2003 (four locations), February 2004 (five locations), July 2004 
(four locations), and June 2005 (five locations).  Sediment borings from five locations were also 
collected during the June 2005 sampling, and the sediment chemistry of the borings at depth was 
characterized (Figure A-3).  Methods for the surface sediment sampling within the vicinity of the 
proposed DMCF at Masonville are discussed below in Sections A.5.1 and A.5.2. 
 
For the proposed borrow area, sediment sampling consisted of collecting samples of borrow 
material below unsuitable sediments at 7 locations (including two previously sampled) in 
January 2006.  Methods for the borrow material are discussed below in Section A.5.3. 
 
A.5.1 SURFACE SEDIMENT SAMPLING METHODS 
 
The surface sediment samples were collected using an EA Engineering, Science, and 
Technology, Inc. (EA) 26-ft aluminum workboat equipped with a hydraulic winch.  A large Van 
Veen grab sampler was used to obtain sediment at each location.  The Van Veen sampler was 
decontaminated between sampling locations in order to prevent cross-contamination.  After the 
boat was positioned on sampling location and anchored, the Van Veen was lowered to the 
bottom, triggered, and brought back on board.  One sediment grab was collected at each location.  
Sub-samples of sediment were placed into appropriate sample jars and stored in a cooled (4°C) 
insulated container until submitted to the laboratory for analyses.  Sediment samples were 
shipped by Federal Express to the analytical laboratory at the end of each workday.  The COC 
forms for surface sediment sampling are included in Appendix A. 
 
A.5.2 SEDIMENT CORE COLLECTION METHODS 
 
Coring operations were conducted from a 100-ft spud barge positioned with a tugboat provided 
by Smith Shipyard, Inc. of Baltimore, Maryland.  Findling, Inc., provided a drill rig placed on 
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the barge to facilitate collection of the core samples with a CME continuous sampler.  Sampling 
equipment that came into direct contact with the sediment was decontaminated prior to sampling.  
The CME sampler was lined with 2-2.5 ft cellulose acetate butyrate (CAB) core liners and fitted 
with a stainless steel catcher at the bottom.  Prior to deploying the CME, 4-ft sections of auger 
were drilled into the sediment by Findling crew.  Once the augers were set to the desired 
sampling depths, the CME was lowered inside the augers, retrieved, and brought onto deck.  The 
CME was then opened, the core liners were extracted, and the liners were capped and sealed at 
both ends.  The liners were labeled with location ID, depth interval, and corresponding sediment 
chemistry ID.  Boring logs from each location are located at the end of this section.   
 
Five locations were initially sampled at the site (Figure A-4).  Two locations, MSNBOR05-01 
and MSNBOR05-05, were re-positioned and re-sampled due to inadequate recovery of sand.  A 
geologist provided by Findling produced boring logs for each location.  The boring logs for the 
sediment core collection effort are included in Attachment C of this Appendix. 
 
Cores collected during each workday were stored in cooled, insulated containers onboard the 
barge or sampling platform.  Cores were transferred to a refrigeration unit (cooled to 4°C) at EA 
in Sparks, Maryland at the end of each workday.   
 
Holding times for the surface sediment samples began when the sediment was collected and 
placed in the appropriate sample containers.  Holding times for the sediment samples began 
when the sediment was removed from the core liner, composited, homogenized, and placed in 
the appropriate sample containers.  A total of approximately 1 gallon per location was required 
for each of the sampling composites for sediment chemistry and physical analyses.  Sample 
containers, preservation techniques, and holding requirements for chemical analyses are provided 
in Table A-26.  Equipment that came into direct contact with sediment during sampling was 
decontaminated prior to deployment in the field and between each channel reach to minimize 
cross-contamination.  The COC forms for the collected sediment cores are included in Appendix 
A of this Appendix. 
 
A.5.3 BORROW MATERIAL SAMPLING METHODS 
 
In order to further quantify the level of constituents in “suitable” material drilling was completed 
at seven locations within the proposed dike alignment.  Sampling was initiated on 30 November, 
2005, and was completed on 24 January, 2006.  Sediment and water samples were submitted to 
STL-Pittsburgh on 27 January, 2006. 
 
Sampling of the borrow material was completed to define the constituent concentrations (ITM 
suite) of the top 10 feet of the borrow material.  Samples were obtained of the top 2.5 feet; 
second 2.5 feet and bottom 5 feet of the initial 10 feet borrow material.  Seven locations were 
sampled with a 3-inch continuous sampler provided by E2CR.  Two locations that were 
previously sampled by EA in June 2005 (locations EB-01 and EB-09) were re-sampled due to 
exceedances of some analytes.  Samples were obtained in the top 10-feet of the sand layers.  Two 
2.5-ft intervals and one 5-ft interval were sub-sampled at each location and submitted for 
analyses.  A total of 22 borrow material sediment samples were submitted.     
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Borrow material characterization sampling was completed using a 3-inch split-spoon sampler 
(SPT) provided by E2CR.  Drilling activities were completed aboard an 80-foot spud barge 
provided by Smith Brothers boat yard of Baltimore, Maryland.  Smith Brothers also provided 
various tug boats to move the barge and position it at the 7 sampling locations. 
 
Locations for sampling were chosen by personnel at EA and GBA.  Prior to placing the 
barge/drilling rig on the sampling location a marker buoy was placed at the site by EA personnel 
from EA’s work boat.  Sampling locations were determined in the field using a Trimble ProXR 
DGPS.  The ProXR uses the United States Coast Guard Differential Beacon System to augment 
the GPS satellite data and obtain differential accuracy of 1-3 meters. 
 
Sediment samples were obtained by loading the SPT with 2.375 inch inner-diameter Cellulose 
Acetate Butyrate (CAB) plastic liner (to retain sediment samples for processing at a later date).  
Four-inch inner diameter augers were drilled into the sediment by E2CR personnel to the desired 
sample depths.  The SPT was lowered to the bottom of the augers and brought back onto deck.  
The CAB liner was removed, capped, taped, and labeled with station ID, date, time, and length 
of sample recovery.  Actual drilling location coordinates were recorded in a field log book.  A 
geologist provided by E2CR produced boring logs for each location.  The boring logs for the 
sediment core collection effort are included in Appendix C. 
  
Cores collected during each workday were stored in cooled, insulated containers onboard the 
barge or sampling platform.  Cores were transferred to a refrigeration unit (cooled to 4°C) at EA 
in Sparks, Maryland at the end of each workday.  Holding times for the borrow material samples 
began when the sediment was removed from the core liner, composited, homogenized, and 
placed in the appropriate sample containers.  Sample containers, preservation techniques, and 
holding requirements for chemical analyses are provided in Table A-16.  Equipment that came 
into direct contact with sediment during sampling was decontaminated prior to deployment in the 
field and between each channel reach to minimize cross-contamination; decontamination 
procedures were utilized during sampling to avoid cross-contamination.  The COC forms for the 
collected sediment cores are included in Appendix B. 
 
A.5.4  ANALYTICAL METHODS FOR ALL SEDIMENT SAMPLES 
 
Target analytes, target detection limits, methodologies, elutriate preparation procedures, and 
sample holding times were derived from the following guidance documents: 
 

• USEPA/USACE, 1998 (EPA-823-B-98-004).  Evaluation of Dredged Material 
Proposed for Discharge in Waters of the U.S.−Testing Manual (Inland Testing 
Manual−ITM).  

 
• USEPA/USACE, 1995 (EPA-823-B-95-001).  QA/QC Guidance for Sampling and 

Analysis of Sediment, Water, and Tissue for Dredged Material Evaluations. 
 
All inorganic and organic compounds for these projects were determined using the methods 
listed in Table A-4 as described in the laboratory’s analytical SOPs.  To meet program-specific 
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regulatory requirements for chemicals of concern, all methods/SOPs were followed as stated 
with some specific requirements noted below: 
 
Polychlorinated Biphenyl (PCB) Congeners 
 
PCBs for these projects were analyzed and quantified as individual congeners by SW846 Method 
8082.   The 26 congeners included all of the “summation” and “highest priority” congeners, plus 
several of the “secondary priority” congeners, specified in Table 9-3 of the ITM. 
 
Because of matrix interferences common in tissue analysis, the following clean-ups as noted in 
Table A-4 were employed as necessary: sulfuric acid cleanup, sulfur cleanup using TBA, and 
GPC.   
 
Total Organic Carbon (TOC) 
 
TOC in sediments was determined using the 1988 USEPA Region II combustion oxidation 
procedure (the Lloyd Kahn procedure). 

 
Polynuclear Aromatic Hydrocarbons (PAHs) 
 
To achieve the target detection limits (TDLs) referenced in QA/QC Guidance for Sampling and 
Analysis of Sediments, Water, and Tissues for Dredged Material Evaluations  - Chemical 
Evaluations (EPA 823-B-95-001, April 1995), the PAHs were determined utilizing SW846 
Method 8270C using Selective Ion Monitoring (SIM).  For those samples where both 
semivolatiles by SW846 Method 8270C and PAHs by SW846 Method 8270C SIM are requested, 
both analyses were performed on the same extract. For those samples, the evaluation of method 
performance was based on the determined recoveries of surrogates and control analytes (in the 
LCS and MS/MSDs) from the semivolatiles by 8270C (full scan GC/MS) analyses because the 
spiked concentrations exceeded calibration range for the PAH by GC/MS SIM analyses.  
 
Metals 
 
Metals were determined utilizing Inductively Coupled Plasma (ICP) or Inductively Coupled 
Plasma/Mass Spectrometry (ICP/MS) according to the methodology specified, with the 
following exceptions: 
 

• For mercury, samples were analyzed by Cold Vapor Atomic Absorption (CVAA) 
method [SW846 7471A (sediment)].    

 
Polychlorinated Dioxins/Furans 
 
Dioxin and furan congeners for the sediment, site water, and elutriate samples were reported as 
17 individual isomers using method EPA 1613.  Dioxin and furan congeners for the tissue 
samples were reported as 17 individual isomers using method SW846 8290.  The results were 
reported based on a sample specific estimated detection limit (EDL), which takes into account 
matrix interferences and provides the most accurate limit of detection for each sample. 
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Acid Volatile Sulfides (AVS) and Simultaneously Extracted Metals (SEM) 
 
The AVS and SEM determinations were performed following the procedures specified in the  
USEPA April 1991 Draft Analytical Method for the Determination of Acid Volatile Sulfide in 
Sediment.  The concentrations of five SEMs - cadmium, copper, lead, nickel, and zinc -were 
determined, and the reported values for both AVS and SEM were in µmoles/gram.  
 
Using this method, the five metals (cadmium, copper, lead, nickel, and zinc) were extracted, 
measured, and added together (including any values that are “B” or “J” qualified). If a metal was 
not detected (ND), it was considered a zero in the calculation.  The sum of the concentrations of 
these five metals was then compared to the amount of AVS detected in the same sediment 
sample. The total SEM concentration was divided by the AVS concentration, and the resulting 
value is the SEM/AVS ratio. If AVS was not detected (ND) in the sample, the SEM/AVS ratio 
was not calculated. 
 
A.5.5 SEDIMENT DATA ANALYSIS  
 
Calculation of the Simultaneously Extracted Metals (SEM) / Acid Volatile Sulfides (AVS) 

Ratio 
 
The bioavailability of divalent metals to aquatic organisms is influenced by the ratio of 
simultaneously extracted metals (SEM) / acid volatile sulfides (AVS).  In low oxygenated 
environments, metals may precipitate with sulfides, making them unavailable for uptake by 
aquatic organisms.  Using this method, five metals (cadmium, copper, lead, nickel, and zinc) 
were extracted, measured, and added together (including any values that are “B” or “J” 
qualified).  If a metal is not detected (ND), it was considered a zero in the calculation.  The sum 
of the concentrations of these five metals as then compared to the amount of AVS detected in the 
same sediment sample.  If AVS ass not detected (ND) in the sample, the SEM/AVS ratio was not 
calculated. 
 
Calculations for Total PCBs, Total PAHs, and Dioxin TEQs 
 
For each sample, total PCB concentrations were determined by summing the concentrations of 
the 18 summation congeners (as specified in Table 9-3 of the ITM) and multiplying the total by a 
factor of two.  Multiplying by a factor of two estimated the total PCB concentration and 
accounted for additional congeners that were not tested as part of this program.  These 
determinations were based upon testing of specific congeners recommended in the ITM and 
upon the National Oceanic and Atmospheric Administration (NOAA 1993) approach for total 
PCB determinations. 
 
Total PAH concentrations were determined for each sample by summing the concentrations of 
the individual PAHs.  For both the total PCB and total PAH concentrations, two values were 
reported, each representing the following methods for treating concentrations below the 
analytical detection limit: 
 

• Non-detects = 0 (ND=0) 
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• Non-detects = 1/2 of the detection limit (ND=½DL) 
 
Substituting one-half the detection limit for non-detects (ND=½DL) provides a conservative 
estimate of the concentration.  This method, however, tends to produce results that are biased 
high, especially in data sets where the majority of samples are non-detects.  This overestimation 
is important to consider when comparing the calculated total values to criteria values. 
 
The Toxicity Equivalency Quotients (TEQs) for dioxin and furan congeners were calculated 
following the approach in USEPA 1989.  Each congener was multiplied by the International 
Toxicity Equivalent Factors (I-TEF/89) (USEPA 1989), and then the congener concentrations 
were summed.  Concentrations that were flagged with a “B” (detected in blank) or “EMPC” 
(estimated maximum possible concentration) were not included in the TEQ calculation as per the 
USEPA Region III dioxin validation guidance (USEPA Region III 1999).  The dioxin TEQs 
were calculated using both ND=0 and ND=1/2DL. 
 
Comparison to Sediment Quality Guidelines (SQGs) 
 
Sediment quality guidelines are numerical chemical concentrations intended to either be 
protective of biological resources, or predictive of adverse effects to those resources, or both 
(Wenning and Ingersoll 2002).  USACE’s guidance on using SQGs in dredged material 
management acknowledges the limitations of each approach used to derive SQGs to date, but 
concludes that SQGs are still useful as initial screening values in Tier 1 or Tier 2 assessments.  
If, based on the initial screening using established SQGs, there is a ‘reason to believe’ that the 
material is not contaminated, no further chemical or toxicological testing would be necessary as 
indicated by the ITM [USACE–Waterways Experiment Station (WES) 1998]. 
 
The SQGs were developed as informal (non-regulatory) guidelines for use in interpreting 
chemical data from analyses of sediments.  Several biological-effects approaches have been used 
to assess marine/estuarine sediment quality relative to the potential for adverse effects on benthic 
organisms, including Threshold Effects Level (TEL) / Probable Effects Level (PEL) (MacDonald 
et al. 1996) approach.  The TEL and PEL values were derived using concentrations with both 
effects and no observed effects (Long and Macdonald 1998).  TELs typically represent 
concentrations below which adverse biological effects were rarely observed, while PELs 
typically represent concentrations in the middle of the effects range and above which effects 
were more frequently observed (Long and Macdonald 1998).  Concentrations that are between 
the TEL and PEL represent the concentrations at which adverse biological effects occasionally 
occur. 
  
Concentrations of detected analytes in sediment samples from Masonville samples were 
compared to SQGs (MacDonald et al. 1996) for marine sediments to assess the sediment quality 
of the material proposed for dredging.  SQGs were used to identify potential adverse biological 
effects associated with contaminated sediments.  TEL and PEL values for marine/estuarine 
sediments are provided in Table A-27. 
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Recent evaluations of large chemical and toxicity data sets (O’Connor et al. 1998; O’Connor and 
Paul 1999) have indicated that TEL/PEL screening is not a reliable method for predicting sample 
toxicity or for screening samples out as non-toxic.  The studies indicate that: 
 

• Not exceeding a TEL should reliably predict the absence of whole-sediment toxicity, 
• Exceeding a PEL (much less a TEL) does not reliably indicate toxicity, and 
• Many, perhaps even most, sediments that exceed one or more PELs are not toxic. 

 
Since TELs/PELs are widely used despite their recently demonstrated over-sensitivity in 
predicting toxicity, the concentrations of contaminants in the sediments sampled in this project 
were compared to the TEL and PEL values for all chemical constituents for which TEL/PEL 
values have been developed.  For dredged material evaluations, SQGs are used as a tool to assist 
with identification of constituents of potential concern (COPCs) and to provide additional weight 
of evidence in the evaluation [USACE–WES 1998]. 
 
A.5.6 BULK SEDIMENT RESULTS  
 
A.5.6.1 Surface Sediment Results 
 
Results of the bulk sediment chemistry analyses for surface sediment collected from within the 
proposed alignment at Masonville are presented in Tables A-28 through A-39, and results for 
surface sediments collected from the Kurt Iron Metal (KIM) channel, Masonville Cove, and the 
Wet Basin are presented in Tables A-40 through A-51.   Sediment chemistry results for samples 
collected at depth are presented in Tables A-52 through A-63. 
 
Sample weights were adjusted for percent moisture (up to 50 percent moisture) prior to analysis 
to achieve the lowest possible detection limits.  Analytical results are reported on a dry weight 
basis.  Values for detected chemical constituents are shaded and bolded in the data tables.  
Detection limits are presented for non-detected chemical constituents. 
 
A.5.6.2 Borrow Material Sediment Results 
 
Results of the bulk sediment chemistry analyses for proposed borrow material sediment collected 
from within the proposed alignment at Masonville are presented in Tables A-64 through A-75. 
 
Sample weights were adjusted for percent moisture (up to 50 percent moisture) prior to analysis 
to achieve the lowest possible detection limits.  Analytical results are reported on a dry weight 
basis.  Values for detected chemical constituents are shaded and bolded in the data tables.  
Detection limits are presented for non-detected chemical constituents. 
 
A.6 CHESAPEAKE BAY APPROACH CHANNEL COMPARISONS 
 
The mean, minimum, and maximum concentrations of metals, PAHs, PCBs, dioxins, furans, and 
chlorinated pesticides in surface sediments collected from the upper Chesapeake Bay approach 
channels to the Port of Baltimore were analyzed and are included in Table A-76.  These data 
were collected from the Upper Chesapeake Bay approach channels during sampling conducted in 



Proposed Masonville DMCF 
Draft Environmental Impact Statement                                              May 2006 

A-13 

1998, 1999 and 2002 for upper Chesapeake Bay approach channels currently placed at Poplar 
Island (EA 2000a, EA 2000b, EA 2003). 
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Figure A-1.  Location of CBP Water Quality Monitoring Station WT5.1 and 

Comprehensive Harbor Assessment and Regional Modeling Study (CHARMS)  
Stations 19 and 22 
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Figure A-2.  Masonville Standard Elutriate Sampling Locations 
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Figure A-4.  Sediment Sampling Locations 
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Figure A-3.  Sampling Locations for Proposed Masonville Borrow Material. 
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MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HABOR, MARYLAND

TEMP. D.O. SALINITY TURBIDITY
(oC) (MG/L) (NTU)

S M B S M B S M B S M B S M B

YEAR DATE SEASON SAMPLE ID
SAMPLE 

DISCIPLINE
LOCATION 
DEPTH (FT)

SAMPLE DEPTH* =
2003 June SUMMER M-B1 BENTHIC 12.0 25 24.3 22.3 11.2 9.6 5.9 3.8 4.1 4.8 8.4 8 7.8 -- -- --
2003 June SUMMER M-B2 BENTHIC 10.0 25.2 24.7 22.1 12.6 11.1 5.2 3.6 3.6 4.8 8.5 8.3 7.9 -- -- --
2003 June SUMMER M-B3 BENTHIC 9.0 24.9 24.9 23.3 11.6 11.3 8.5 3.5 3.5 4.4 8.2 8.3 7.9 -- -- --
2003 June SUMMER M-B4 BENTHIC 9.0 24.9 24.1 20.6 13.1 10.4 2.6 3.5 3.7 5.2 8.6 8.3 7.6 -- -- --
2004 May SPRING M-B4 BENTHIC 7.0 26.1 25.7 24.2 10 8.9 6.1 2.2 2.2 2.4 8.4 8.4 7.6 9.2 9.3 19.4
2004 May SPRING M-T1 FISHERIES 13.0 25.4 21.5 18.6 11.6 13.5 8.2 2.4 2.8 3.8 8.6 8.8 7.5 6.9 9.5 12.2
2004 May SPRING M-T2 FISHERIES 13.0 24.6 20.1 19.9 11.7 10.9 10.2 2.4 3.3 3.4 8.5 8.1 8 6.5 5.2 5.4
2004 May SPRING M-S1 FISHERIES 3.0 25.9 -- 25.6 11.1 -- 10.7 2.6 -- 2.6 8.6 -- 8.5 10.3 -- 9.8
2004 May SPRING M-G1 FISHERIES 17.0 24.5 24 23.5 11.8 11 9.9 2.3 2.5 2.7 8.9 8.6 8.3 7.6 7 3.8
2004 May SPRING M-G2 FISHERIES 7.0 24.4 24.2 20.6 10.3 10.5 9.7 2.1 2.1 3.3 7.9 8 7.8 6.8 6.9 13.2
2004 July SUMMER M-B5 BENTHIC 9.3 28.5 26.8 26.5 10.5 6.6 4 3.1 3.7 5.1 8.6 8.1 7.6 33.1 35.6 12
2004 July SUMMER M-B6 BENTHIC 9.3 29.2 26.8 26.5 11.6 5.9 3.8 2.8 3.9 6 8.7 8.2 7.8 35.8 35.6 16.9
2004 July SUMMER M-B7 BENTHIC 13.0 26.8 26.7 26.4 9.1 9.1 6.6 6.1 6.2 6.4 8.4 8.4 8 5.7 5.8 11.8
2004 July SUMMER M-B8 BENTHIC 14.0 26.8 26.6 26.4 8.9 6.8 4.1 6.1 6.4 6.2 8.4 8.1 7.8 6.1 8.3 8.9
2004 July SUMMER M-B9 BENTHIC 7.2 27.1 26.9 26.6 7.0 5.7 4.6 3.3 4.7 6.1 7.9 7.7 7.5 30.8 20.3 13.3
2004 July SUMMER M-T1A PLANKTON 14.0 -- 26.7 -- -- 7.5 -- -- 6.1 -- -- 8.0 -- -- 8.6 --
2004 July SUMMER M-T1B PLANKTON 14.0 -- 26.7 -- -- 7.4 -- -- 6.1 -- -- 8.0 -- -- 4.1 --
2004 July SUMMER M-T2A PLANKTON 13.0 -- 27 -- -- 5.3 -- -- 5.9 -- -- 8.2 -- -- 8.3 --
2004 July SUMMER M-T2B PLANKTON 13.0 -- 27 -- -- 6.2 -- -- 6.1 -- -- 8.3 -- -- 6 --
2004 July SUMMER M-B5-SED SEDIMENT 9.0 26.2 -- 26 8.6 -- 5.2 5.8 -- 6.5 8 -- 7.9 5.1 -- 9.1
2004 July SUMMER M- B6-SED SEDIMENT 9.0 25.8 -- 25.7 7.4 -- 5.7 5.9 -- 5.9 8 -- 7.8 5.3 -- 5.7
2004 July SUMMER M-B7-SED SEDIMENT 11.0 26 -- 25.3 6.6 -- 4.6 6.3 -- 6.9 7.9 -- 7.8 10.9 -- 14.1
2004 July SUMMER M-B8-SED SEDIMENT 12.0 25.9 -- 25.5 6.4 -- 5.4 6.5 -- 6.9 7.9 -- 7.8 14.9 -- 6.5
2004 October FALL M-B4 BENTHIC 8.1 16.4 17.1 18.2 8.5 7.9 7.6 9.8 8.1 4.8 7.02 7.7 8.2 0.9 5.3 6.5
2004 October FALL M-T1 FISHERIES 13.0 19.4 20.4 21.9 8.1 7.6 7.2 9.8 6.2 2 4.5 5.8 7.9 4.3 0.2 4.2
2004 October FALL M-T2 FISHERIES 11.0 19.8 20.6 21.9 8.2 7.6 7.3 9.9 6.0 4.7 4.9 6.1 7.8 5.3 3.6 7.5
2004 October FALL M-G2 FISHERIES 10.0 17.2 17.2 17.4 7.6 7.6 7.3 6.6 5.7 4.3 7.8 7.9 6 1.2 4.3 3.9
2004 October FALL M-S1 FISHERIES 1.5 -- 20.1 -- -- 8.4 -- -- 11.1 -- -- 3.5 -- -- 9.3 --
2005 May SPRING M(KI)-G1** FISHERIES 8.0 17.99 17.95 17.53 5.1 5.29 4.62 5.14 5.15 5.8 8.56 8.57 8.14 7.8 7.8 14.9
2005 May SPRING M(WB)-G1** FISHERIES 22.0 17.4 16.94 15.26 7.03 6.89 5.44 5.74 6 6.91 8.64 8.41 7.91 5.3 3.8 5.1
2005 6/28 SUMMER MSN05-1 BENTHIC 7.5 26.88 26.57 26.18 6.41 4.89 3.42 5.63 6.44 6.53 7.8 7.6 7.36 5.1 5.6 6.8
2005 6/28 SUMMER MSN-05-2 BENTHIC 8.7 26.91 26.41 25.92 7.85 5.68 3.83 6.07 6.51 6.63 8.09 7.73 7.48 3.3 4.1 7.0
2005 6/29 SUMMER MSN05-4 BENTHIC 6.8 26.91 26.65 26.48 7.74 6.07 5.07 6.13 6.52 6.56 8.07 7.79 7.56 3.3 3.5 4.0
2005 6/29 SUMMER MSN05-3 BENTHIC 7.5 27.08 26.53 26.06 9.33 8.79 8.48 6.34 6.52 6.64 7.93 7.72 7.39 3.4 4.4 6.6
2005 6/20 SUMMER MSN05-01 (KI) SEDIMENT 10.87 23.35 21.98 22.10 10.39 6.57 6.64 5.38 5.90 5.98 8.42 8.02 7.71 3.5 16.6 13.7
2005 6/21 SUMMER MSN05-05 SEDIMENT 9.8 23.09 22.25 22.01 9.49 8.54 3.19 6.10 6.68 6.86 7.92 7.91 7.46 4.4 4.4 8.5
2005 6/22 SUMMER MSN05-06 SEDIMENT 11.45 23.14 23.14 22.70 11.26 9.61 7.19 6.54 6.56 6.73 8.07 8.04 7.73 6.0 6.2 9.6
2005 6/23 SUMMER MSN05-08 SEDIMENT 12.8 23.26 22.4 21.88 11.2 8.29 5.14 6.55 7.08 7.33 8.14 7.78 7.42 6.1 4.8 6.0
2005 6/24 SUMMER MSN05-09 SEDIMENT 7.9 23.88 22.94 22.65 8.92 7.72 5.97 5.82 6.31 6.44 8.03 7.89 7.60 4.0 8.2 10.6
2005 6/27 SUMMER MSN05-01A (KI) SEDIMENT 12 26.14 26.10 25.52 8.50 8.09 7.62 6.29 6.36 6.36 8.09 8.12 8.02 5.1 5.2 9.7
2005 6/28 SUMMER MSN05-05A SEDIMENT 8.6 26.57 25.70 25.40 8.39 6.25 5.12 6.40 6.72 6.78 8.24 7.91 7.66 4.0 8.4 8.8
2005 8/31 SUMMER KI-G2 FISHERIES 11 26.60 26.59 26.57 5.18 4.79 4.78 8.91 8.92 8.93 7.74 7.66 7.62 -- -- --
2005 8/31 SUMMER KI-G1 FISHERIES -- 26.60 26.59 26.57 5.18 4.79 4.78 8.91 8.92 8.93 7.74 7.66 7.62 -- -- --
2005 9/1 SUMMER WB-G1 FISHERIES 19 26.72 26.65 26.73 9.06 5.48 4.91 8.40 8.70 8.82 8.37 7.86 7.71 -- -- --

* S = surface, M = mid-depth, B = 0.5 ft above bottom
**KI = Kurt Iron Site, WB = Wet Basin Site

TABLE A-1. MASONVILLE IN SITU  WATER QUALITY 

(PPT)
pH
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ANALYTE SAMPLING SEASON UNITS MINIMUM MAXIMUM AVERAGE
WATER TEMPERATURE ºC 7.5 27.2 18.8
pH SU 7.2 8.6 7.85
DISOLVED OXYGEN mg/L 2.9 14.8 8.15
SALINITY PPT 1.71 15.54 10.2
WATER TEMPERATURE ºC 0.7 12.3 4.48
pH SU 7.4 9.3 7.98
DISOLVED OXYGEN mg/L 5 15.7 11.7
SALINITY PPT 1.97 16.56 9.47
WATER TEMPERATURE ºC 2.5 25.4 12.6
pH SU 6.6 9.2 8.00
DISOLVED OXYGEN mg/L 1.3 17.4 9.99
SALINITY PPT 1.51 14.73 6.44
WATER TEMPERATURE ºC 20 29.5 25.4
pH SU 6.9 9.1 7.99
DISOLVED OXYGEN mg/L 0.2 15 7.49
SALINITY PPT 2.08 13.26 7.40
Source :  Chesapeake Bay Program Water Quality Monitoring Program, Annapolis, MD.

*Monitoring location WT5.1 is located in the Patapsco River, is tidally influenced, mesohaline, and approximately 40 ft deep.  

TABLE A-2. WATER QUALITY AT CHESAPEAKE BAY PROGRAM MONITORING LOCATION WT5.1* 

MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HABOR, MARYLAND

Spring (March, April, and May)

Summer (June, July, and 
August)

Fall (September, October, and 
November)

Winter (December, January, and 
February)
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Total Dissolved Particulate
Mean Range Mean Range Mean Range

Polynuclear Aromatic Hydrocarbons (PAHs) 286 107 to 487 111 41 to 299 175 66 to 412
Polychlorinated Biphenyls (PCBs) 7.95 5.13 to 12.41 0.71 0.33 to 1.57 7.23 4.45 to 10.84
Chlordane 10.94 3.92 to 15.88 0 0 to 0.01 12.01 2.33 to 48.22
Aluminum 51.29 19.07 to 85.78 3.01 1 to 7.12 48.28 14.14 to 78.66
Chromium 6.44 5.26 to 7.05 5.17 0.32 to 6.87 2.28 0.39 to 6.04
Mangenese 99 58.48 to 124.2 51.17 27.88 to 87.04 47.82 28.88 to 72.50
Iron 3.14 2.77 to 3.62 2.29 2.03 to 2.85 0.85 0.1 to 1.59
Cobalt 1.05 0.95 to 1.11 0.81 0.2 to 1.02 0.24 0.06 to 0.90
Nickel 3.19 2.06 to 3.84 0.51 0.04 to 1.10 8.86 7.22 to 10.43
Copper 8.87 7.22 to 10.43 7.15 1.39 to 10.29 1.72 0.03 to 7.74
Zinc 14.98 12.42 to 16.52 11.69 8.66 to 15.68 4.14 2.67 to 7.35
Cadmium 0.34 0.03 to 0.87 0.33 0.03 to 0.93 0.28 0.02 to 0.54
Lead 1.63 0.10 to 4.34 1.06 0.10 to 2.77 1.78 1.04 to 2.52
Mercury 4.77 2.35 to 6.49 0.41 0.15 to 0.80 4.36 2.05 to 6.13

Total Dissolved Particulate
Mean Range Mean Range Mean Range

Polynuclear Aromatic Hydrocarbons (PAHs) 134 46 to 301 35 4 to 48 107 42 to 250
Polychlorinated Biphenyls (PCBs) 8.5 2.22 to 14.37 0.95 0.17 to 1.94 7.6 1.75 to 12.96
Chlordane 14.01 2.33 to 48.22 7.05 2.18 to 10.21 3.89 1.51 to 7.69
Aluminum -- -- 7.17 7.17 to 7.17 -- --
Chromium -- -- 0.39 0.32 to 0.48 -- --
Mangenese -- -- 30.6 0.40 to 69.19 -- --
Iron -- -- 1.78 0.58 to 2.65 -- --
Cobalt -- -- 0.24 0.20 to 0.30 -- --
Nickel -- -- 1.65 0.48 to 2.52 -- --
Copper -- -- 0.86 0.472 to 1.40 -- --
Zinc -- -- 8.66 8.66 to 8.66 -- --
Cadmium -- -- 0.31 0.31 to 0.31 -- --
Lead -- -- 0.5 0.50 to 0.50 -- --
Mercury -- -- -- -- -- --

Total Dissolved Particulate
Mean Range Mean Range Mean Range

Polynuclear Aromatic Hydrocarbons (PAHs) 58 53 to 62 35 26 to 43 23 11 to 35
Polychlorinated Biphenyls (PCBs) 5.04 4.53 to 5.55 2.23 1.147 to 3.31 238 1.22 to 4.41
Chlordane -- -- -- -- -- --
Aluminum -- -- 7.17 7.17 to 7.17 -- --
Chromium -- -- 0.32 0.32 to 0.32 -- --
Mangenese -- -- 4.4 2.18 to 6.62 -- --
Iron -- -- 1.53 1.07 to 1.99 -- --
Cobalt -- -- 0.14 0.14 to 0.14 -- --
Nickel -- -- 1.58 1.07 to 2.08 -- --
Copper -- -- 2.27 1.81 to 2.73 -- --
Zinc -- -- 8.71 8.66 to 8.76 -- --
Cadmium -- -- 0.31 0.31 to 0.31 -- --
Lead -- -- 0.5 0.50 to 0.50 -- --
Mercury -- -- -- -- -- --

Analyte

TABLE A-3. BACKGROUND LEVELS OF SEASONAL WATER QUALITY CHEMISTRY FOR CHARM 
STATIONS 19 AND 22

MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HABOR, MARYLAND

Analyte

Analyte

Fall Sampling Results

Spring Sampling Results

Summer Sampling Results
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TABLE A-4.   ANALYTICAL METHODS 
 
 
Parameter  Method Method # Matrix Reference 
ORGANICS - EXTRACTION CLEANUP  

Sulfuric Acid Cleanup Liquid-liquid Partitioning 3665A S USEPA, 1997 
Sulfur Cleanup Treatment with Cu or Hg or TBA 3660A/B S USEPA, 1997 
Florisil Cleanup Adsorption Column Chromatography 3620B S USEPA, 1997

  
ORGANICS  

Volatile Organic Compounds Gas Chromatography/Mass Spectrometry 8260B S USEPA, 1997 
Semivolatile Organic Compounds Gas Chromatography/Mass Spectrometry 8270C S USEPA, 1997 
Polynuclear Aromatic Hydrocarbons (PAH) Gas Chromatography/Mass Spectrometry-SIM8270C-SIM S USEPA, 1997 
Organochlorine Pesticides Gas Chromatography - ECD 8081A S USEPA, 1997 
Organophosphous Pesticides Gas Chromatography – FPD 8141A S USEPA, 1997 
Organotins Gas Chromatography – FPD STL SOP S ---- 
PCB (Aroclors & Congeners) Gas Chromatography - ECD 8082 S  USEPA, 1997 
Polychlorinated Dioxins/Furans HRGC/HRMS 1613 S USEPA, 1994 

 
METALS 

Aluminum Atomic Emission - ICP 6010B S USEPA, 1997 
Antimony Atomic Emission - ICP 6010B S USEPA, 1997 
Arsenic Atomic Emission - ICP 6010B S USEPA, 1997 
Beryllium Atomic Emission –ICP 6010B S USEPA, 1997 
Cadmium Atomic Emission –ICP 6010B S USEPA, 1997 
Chromium Atomic Emission –ICP 6010B S USEPA, 1997 
Cobalt Atomic Emission –ICP 6010B S USEPA, 1997 
Copper Atomic Emission –ICP 6010B S USEPA, 1997 
Iron  Atomic Emission - ICP 6010B S USEPA, 1997 
Lead Atomic Emission - ICP 6010B S USEPA, 1997 
Mercury Atomic Absorption - Cold Vapor 7471A S USEPA, 1997 
Manganese Atomic Emission - ICP 6010B S USEPA, 1997 
Nickel Atomic Emission –ICP 6010B S USEPA, 1997 
Selenium Atomic Emission - ICP 6010B S USEPA, 1997 
Silver Atomic Emission - ICP 6010B S USEPA, 1997 
Thallium Atomic Emission - ICP 6010B S USEPA, 1997 
Tin  Atomic Emission - ICP 6010B S USEPA, 1997 
Zinc  Atomic Emission - ICP 6010B S USEPA, 1997 
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TABLE A-4.  (continued) 

 
INORGANIC NONMETALS 

Cyanide, Total Colorimetric - Automated  9012A S USEPA, 1997 
Sulfide, total Distillation/Titrimetric 9030B/9034 S USEPA, 1997 
Total Organic Carbon Combustion Oxidation Lloyd Kahn S USEPA, 1988 
Nitrogen, Ammonia Colorimetric - Automated  350.1 S USEPA, 1979 
Nitrogen, Total Kjeldahl  Colorimetric  351.2 S USEPA, 1979 
Nitrogen, Nitrate + Nitrite Colorimetric- Automated 353.2 S USEPA, 1979 
Nitrogen, Nitrate Colorimetric- Automated 353.2 S USEPA, 1979 
Phosphorus, Total Colorimetric 365.2 S USEPA, 1979 
AVS/SEM ---------- ------ S USEPA, 1991 
Biochemical Oxygen Demand BOD (5 day, 20 C) 405.1 S USEPA, 1979 
Chemical Oxygen Demand Colorimetric- Manual 410.4 S USEPA, 1979 
Hexavalent Chromium Colorimetric  7196A S USEPA, 1997 
Oil & Grease Gravimetric 1664 S USEPA, 1999 
pH  Electrometric 9045C S USEPA, 1997 
Asbestos Microscopy PLM S    
   

  
Matrix codes: 

S - Sediments 
 

 
References: 
 
ASTM 1995 American Society for Testing and Materials. 1995.  Annual Book of ASTM Standards.  Volume 4.08. ASTM, Philadelphia, PA. 
 
USEPA, 1979 United States Environmental Protection Agency.  1979.  Methods for Chemical Analysis of Water and Wastes.  EPA-600/4-79-020. 

USEPA, Cincinnati, Ohio.  
 
USEPA, 1988 Kahn, Lloyd. 1988. Determination of Total Organic Carbon in Sediment. USEPA Region II. Edison, N.J. 
 
USEPA, 1991 Allen, H.E. and F. Gongmin et al. 1991. Determination of Acid Volatile Sulfide and Simultaneously Extractable Metals in Sediment, 

April 1991. (Draft Analytical Method for the Determination of Acid Volatile Sulfide in Sediment, USEPA Office of Water and Office of 
Science and Technology, Health and Ecological Criteria Division, Washington, D.C., August 1991). 
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TABLE A-4.  (continued) 
 

 
 
USEPA, 1994 United States Environmental Protection Agency.  1994.  Tetra- Through Octa- Chlorinated Dioxins and Furans by Isotope dilution 

HRGC/HRMS. Method 1613 Revision B.  EPA 821-B-94-005. USEPA, Office of Water, Washington DC. 
 
USEPA, 1997 United States Environmental Protection Agency.  June 1997.  Test Methods for Evaluating Solid Waste.  Physical/Chemical Methods.  

USEPA SW-846, 3rd edition, including Final Update III.  USEPA, Washington, D.C. 
 
USEPA, 1999b United States Environmental Protection Agency.  February 1999.  Revision A: N-Hexane Extractable Material (HEM; Oil & Grease) and 

Silica Gel Treated N-Hexane Extractable Material (SGT-HEM; Non-polar Material) by Extraction and Gravimetry.  EPA-821-R-98-002. 
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ANALYTE UNITS AVGDL

USEPA 
ACUTE 

CRITERIA*

USEPA 
CHRONIC 

CRITERIA*

EB/ELU SW 
(Elutriate Prep 

Water) EB/ELU 01A EB/ELU 05A EB/ELU 06 EB/ELU 08 EB/ELU 09
AMMONIA (NH3), AS N (a) MG/L 0.049 69.3 10.4 0.25 2.9 J 3.9 J 3.2 J 2.5 J 4.1 J 
BIOCHEMICAL OXYGEN DEMAND MG/L 0.79 -- -- 12.2 0.79 U 0.79 U 14.5 0.79 U 2.3
CHEMICAL OXYGEN DEMAND MG/L 28 -- -- 138 110 74.3 79.5 69.2 64
DISSOLVED CYANIDE UG/L 4.3 -- -- 2.6** 5.2 B 4.3 U 4.3 U 18.6 4.3 U 
HEXAVALENT CHROMIUM MG/L 0.0018 1.1 0.05 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0018 U 
NITRATE + NITRITE AS N MG/L 0.01 -- -- 0.71 J 0.18 J 0.51 J 0.37 J 0.47 J 0.25 J 
NITROGEN, TOTAL KJELDAHL NITROGEN AS N MG/L 0.97 -- -- 2.7 B 14.1 J 7.1 J 4.9 J 4.9 J 4.3 J 
PH NO UNITS 0.1 -- -- 7.5 7.7 7.8 7.7 7.8 7.6
PHOSPHORUS MG/L 0.044 -- -- 0.085 B 0.089 B 0.95 0.053 B 0.044 U 0.053 B 
SULFIDE MG/L 1.2 -- 0.002 1.2 U 1.2 U b 1.2 U b 1.2 U b 1.2 U b 1.2 U b
TOTAL ORGANIC CARBON MG/L 0.31 -- -- 4.3 U 3.2 3.4 3.2 4.9 3.3
*Source: USEPA 2004. Recommended Water Quality Criteria
(a) ammonia criteria for Patapsco River samples based on average salinity (6.5 ppt), water temperature (18.8 C), and pH (6.9) from mid-depth of the water column during the 2004 fish and benthic surveys
**Analyzed as total, not dissolved cyanide
NOTE: Shaded and bold values represent detected concentrations.
U = compound was analyzed but not detected
J (inorganic) = compound was detected in method blank
B (inorganic) = compound was detected, but below reporting limit (value is estimated).

TABLE A-5. GENERAL CHEMISTRY PARAMETERS OF SITE WATER AND STANDARD ELUTRIATES
MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HABOR, MARYLAND
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ANALYTE UNITS AVGDL

USEPA 
ACUTE 

CRITERIA*

USEPA 
CHRONIC 

CRITERIA*

EB/ELU SW 
(Elutriate 

Prep Water) EB/ELU 01A EB/ELU 05A EB/ELU 06 EB/ELU 08 EB/ELU 09
ALUMINUM UG/L 8 -- -- 196 B J 290 J 220 J 330 J 140 B J 200 J 
ANTIMONY UG/L 3.2 -- -- 3.2 U 6 B 3.8 B 4.5 B 5.6 B 4.3 B 
BERYLLIUM UG/L 0.42 -- -- 0.42 U 0.42 U 0.42 U 0.42 U 0.42 U 0.42 U 
CADMIUM UG/L 0.7 40 8.8 0.7 U 0.7 U 0.7 U 0.7 U 0.7 U 0.7 U
CHROMIUM UG/L 0.93 1100 50 0.93 U 1.6 B 0.99 B 1.5 B 1.2 B 0.95 B
COBALT UG/L 0.53 -- -- 0.53 U 530 U 530 U 530 U 530 U 530 U 
COPPER UG/L 1.2 48 3.1 3.7 B 1.7 B 1.2 U 1.4 B 1.5 B 1.2 U
IRON UG/L 18 -- -- 228 220 18 U 120 79 B 97 B 
LEAD UG/L 1.6 210 8.1 1.6 U 1.6 U 1.6 U 1.6 U 1.6 U 1.6 U
MANGANESE UG/L 0.11 -- -- 78.1 640 620 710 460 610
MERCURY UG/L 0.048 1.8 0.94 0.048 U 0.08 B 0.048 U 0.048 U 0.084 B 0.064 B 
NICKEL UG/L 1.2 74 8.2 1.7 B 1.2 U 1.2 U 2.6 B 1.7 B 1.2 U
SELENIUM UG/L 2.6 290 71 5.1 3.2 B J 2.7 B J 2.6 U 2.6 U 2.6 U
SILVER UG/L 0.3 1.9 -- 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
THALLIUM UG/L 4.6 -- -- 4.6 U 4.6 U 4.6 U 4.6 U 4.6 U 4.6 U
TIN UG/L 2.9 -- -- 4.7 B 3.4 B 4.2 B 5.4 B 2.9 U 3 B 
ZINC UG/L 1.7 90 81 5.3 B 1.7 U 12 B 1.7 U 17 B 6.4 B
*Source: USEPA 2004. Recommended Water Quality Criteria

NOTE: Shaded and bold values represent detected concentrations.
U = compound was analyzed but not detected
J (inorganic) = compound was detected in method blank
B (inorganic) = compound was detected, but below reporting limit (value is estimated).
Italicized  cells indicate exceedences of USEPA chronic criteria

TABLE A-6. METAL CONCENTRATIONS (UG/L) IN SITE WATER AND STANDARD ELUTRIATES
MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HABOR, MARYLAND
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ANALYTE UNITS AVGDL

USEPA 
CHRONIC 

CRITERIA*

EB/ELU SW 
(Elutriate 

Prep Water) EB/ELU 01A EB/ELU 05A EB/ELU 06 EB/ELU 08 EB/ELU 09
PCB 8 (BZ) NG/L 0.38 -- 0.43 U 0.38 U 0.38 U 0.58 J 0.5 J PG 0.38 U 
PCB 18 (BZ) NG/L 0.38 -- 0.47 U 0.89 J 0.38 U 1.9 2.3 0.38 U 
PCB 28 (BZ) NG/L 0.44 -- 0.42 U 0.83 J PG 0.44 U 1.7 PG 1.5 PG 0.45 J PG 
PCB 44 (BZ) NG/L 0.46 -- 0.42 U 0.68 J 0.46 U 1 1.1 0.46 U 
PCB 49 (BZ) NG/L 0.28 -- 0.44 U 0.84 J 0.28 U 0.62 J PG 0.9 J PG 0.3 J PG 
PCB 52 (BZ) NG/L 0.43 -- 0.42 U 1 0.43 U 1.4 1.3 0.43 U 
PCB 66 (BZ) NG/L 0.48 -- 0.49 U 0.72 J PG 0.48 U 0.97 J 0.87 J PG 0.48 U 
PCB 77 (BZ) NG/L 0.48 -- 0.43 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 
PCB 87 (BZ) NG/L 0.43 -- 0.39 U 0.43 U 0.43 U 0.43 U 0.43 U 0.43 U 
PCB 101 (BZ) NG/L 0.48 -- 0.4 U 1.3 0.48 U 0.5 J PG 1.2 0.48 U 
PCB 105 (BZ) NG/L 0.47 -- 0.37 U 0.47 U 0.47 U 0.47 U 0.47 U 0.47 U 
PCB 118 (BZ) NG/L 0.49 -- 0.52 U 1.1 PG 0.49 U 0.61 J PG 0.76 J PG 0.58 J PG 
PCB 126 (BZ) NG/L 0.32 -- 0.38 U 0.32 U 0.32 U 0.32 U 0.32 U 0.32 U 
PCB 128 (BZ) NG/L 0.5 -- 0.35 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 
PCB 138 (BZ) NG/L 0.49 -- 0.33 U 1.3 0.49 U 0.49 U 0.79 J 0.49 U 
PCB 153 (BZ) NG/L 0.46 -- 0.38 U 1.9 0.46 U 0.78 J 1.3 0.66 J 
PCB 156 (BZ) NG/L 0.44 -- 0.36 U 0.44 U 0.44 U 0.44 U 0.44 U 0.44 U 
PCB 169 (BZ) NG/L 0.24 -- 0.42 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 
PCB 170 (BZ) NG/L 0.23 -- 0.36 U 0.7 J 0.23 U 0.23 U 0.38 J 0.23 U 
PCB 180 (BZ) NG/L 0.29 -- 0.35 U 1.3 0.29 U 0.38 J 0.81 J 0.33 J 
PCB 183 (BZ) NG/L 0.5 -- 0.36 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 
PCB 184 (BZ) NG/L 0.23 -- 0.41 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 
PCB 187 (BZ) NG/L 0.48 -- 0.38 U 0.93 J 0.48 U 0.48 U 0.58 J 0.48 U 
PCB 195 (BZ) NG/L 0.29 -- 0.38 U 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U 
PCB 206 (BZ) NG/L 0.3 -- 0.37 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 
PCB 209 (BZ) NG/L 0.26 -- 0.43 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 
TOTAL PCBs (ND=0) NG/L -- 30 0 25.3 0 19.64 26.78 4.04
TOTAL PCBs (ND=1/2DL) NG/L -- 30 7.32 27.69 7.5 22.85 28.79 9.86
*Source: USEPA 2004. Recommended Water Quality Criteria
There is no USEPA saltwater acute criteria for aquatic life for the tested PCBs or total PCB concentrations

NOTE: Shaded and bold values represent detected concentrations.
U = compound was analyzed but not detected
J = compound was detected, but below the reporting limit (value is estimated)
PG = the percent difference between the original and confirmation analysis is greater than 40%

TABLE A-7. PCB CONGENER CONCENTRATIONS (NG/L) IN SITE WATER AND STANDARD ELUTRIATES 
MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HABOR, MARYLAND
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ANALYTE UNITS AVGDL

USEPA 
CHRONIC 

CRITERIA*

EB/ELU SW 
(Elutriate 

Prep Water) EB/ELU 01A EB/ELU 05A EB/ELU 06 EB/ELU 08 EB/ELU 09
AROCLOR 1016 UG/L 0.099 -- 0.47 U 0.099 U 0.099 U 0.099 U 0.099 U 0.099 U 
AROCLOR 1221 UG/L 0.091 -- 0.43 U 0.091 U 0.091 U 0.091 U 0.091 U 0.091 U 
AROCLOR 1232 UG/L 0.11 -- 0.51 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 
AROCLOR 1242 UG/L 0.051 -- 0.24 U 0.051 U 0.051 U 0.051 U 0.051 U 0.051 U 
AROCLOR 1248 UG/L 0.068 -- 0.32 U 0.068 U 0.068 U 0.068 U 0.068 U 0.068 U 
AROCLOR 1254 UG/L 0.071 -- 0.34 U 0.071 U 0.071 U 0.071 U 0.071 U 0.071 U 
AROCLOR 1260 UG/L 0.12 -- 0.55 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 
*Source: USEPA 2004. Recommended Water Quality Criteria
There is no USEPA saltwater acute criteria for aquatic life for the tested PCBs or total PCB concentrations

NOTE: Shaded and bold values represent detected concentrations.
U = compound was analyzed but not detected

TABLE A-8. PCB AROCLOR CONCENTRATIONS (UG/L) IN SITE WATER AND STANDARD ELUTRIATES 
MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HABOR, MARYLAND



Proposed Masonville DMCF
Draft Environmental Impact Statement

May 2006

ANALYTE UNITS AVGDL

EB/ELU SW 
(Elutriate Prep 

Water) EB/ELU 01A EB/ELU 05A EB/ELU 06 EB/ELU 08 EB/ELU 09
1-METHYLNAPHTHALENE UG/L 0.0832 0.03 U 0.082 U 0.083 U 0.084 U 0.083 U 0.084 U 
2-METHYLNAPHTHALENE UG/L 0.0494 0.023 U 0.049 U 0.049 U 0.05 U 0.049 U 0.05 U 
ACENAPHTHENE UG/L 0.0378 0.036 U 0.041 J 0.038 U 0.038 U 0.038 U 0.038 U 
ACENAPHTHYLENE UG/L 0.0348 0.033 U 0.034 U 0.035 U 0.035 U 0.035 U 0.035 U 
ANTHRACENE UG/L 0.0244 0.033 U 0.024 U 0.024 U 0.025 U 0.024 U 0.025 U 
BENZO(A)ANTHRACENE UG/L 0.0214 0.02 U 0.021 U 0.021 U 0.022 U 0.022 J 0.022 U 
BENZO(A)PYRENE UG/L 0.0244 0.071 U 0.024 U 0.024 U 0.025 U 0.024 U 0.025 U 
BENZO(B)FLUORANTHENE UG/L 0.0244 0.039 U 0.024 U 0.024 U 0.025 U 0.035 J 0.025 U 
BENZO(GHI)PERYLENE UG/L 0.0298 0.11 U 0.056 J 0.03 U 0.03 U 0.04 J 0.03 U 
BENZO(K)FLUORANTHENE UG/L 0.02 0.057 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 
CHRYSENE UG/L 0.02 0.032 U 0.02 U 0.02 U 0.02 U 0.024 J 0.02 U 
DIBENZO(A,H)ANTHRACENE UG/L 0.0304 0.14 U 0.03 U 0.03 U 0.031 U 0.03 U 0.031 U 
FLUORANTHENE UG/L 0.031 0.046 J 0.059 J 0.038 J 0.031 U 0.11 J 0.043 J 
FLUORENE UG/L 0.036 0.034 U 0.061 J 0.049 J 0.036 J 0.049 J 0.036 U 
INDENO(1,2,3-CD)PYRENE UG/L 0.0244 0.098 U 0.024 U 0.024 U 0.025 U 0.024 U 0.025 U 
NAPHTHALENE UG/L 0.0378 0.036 U 0.2 0.098 J 0.038 U 0.039 J 0.038 J 
PHENANTHRENE UG/L 0.031 0.092 J 0.25 0.12 J 0.097 J 0.14 J 0.1 J 
PYRENE UG/L 0.0238 0.027 J 0.1 J 0.027 J 0.031 J 0.16 J 0.03 J 
TOTAL PAHs (ND=0) UG/L -- 0.165 0.767 0.332 0.164 0.619 0.211
TOTAL PAHs (ND=1/2DL) UG/L -- 0.561 0.943 0.543 0.4135 0.7825 0.444
There are no USEPA saltwater acute or chronic criteria for aquatic life for the tested PAHs or total PAH concentrations

NOTE: Shaded and bold values represent detected concentrations.
J = compound was detected, but below the reporting limit (value is estimated)
U = compound was analyzed but not detected

TABLE A-9. PAH CONCENTRATIONS (UG/L) IN SITE WATER AND STANDARD ELUTRIATES 
MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HABOR, MARYLAND
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ANALYTE UNITS AVGDL
USEPA ACUTE 

CRITERIA*
USEPA CHRONIC 

CRITERIA*

EB/ELU SW 
(Elutriate 

Prep Water) EB/ELU 01A EB/ELU 05A EB/ELU 06 EB/ELU 08 EB/ELU 09
4,4'-DDD UG/L 0.016 -- -- 0.012 U 0.016 U 0.016 U 0.016 U 0.016 U 0.016 U 
4,4'-DDE UG/L 0.016 -- -- 0.018 U 0.016 U 0.016 U 0.016 U 0.016 U 0.016 U 
4,4'-DDT UG/L 0.015 0.13 0.001 0.015 U 0.015 U b 0.015 U b 0.015 U b 0.015 U b 0.015 U b
ALDRIN UG/L 0.014 1.3 -- 0.016 U 0.014 U 0.014 U 0.014 U 0.014 U 0.014 U 
ALPHA-BHC UG/L 0.014 -- -- 0.018 U 0.014 U 0.014 U 0.014 U 0.014 U 0.014 U 
BETA-BHC UG/L 0.016 -- -- 0.015 U 0.016 U 0.016 U 0.016 U 0.016 U 0.016 U 
CHLORDANE (TECHNICAL) UG/L 0.17 -- -- 0.015 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 
CHLOROBENSIDE UG/L 0.032 -- -- 0.024 U 0.032 U 0.032 U 0.032 U 0.032 U 0.032 U 
DCPA UG/L 0.032 -- -- 0.03 U 0.032 U 0.032 U 0.032 U 0.032 U 0.032 U 
DELTA-BHC UG/L 0.016 -- -- 0.03 U 0.016 U 0.016 U 0.016 U 0.016 U 0.016 U 
DIELDRIN UG/L 0.016 0.71 0.0019 0.017 U 0.016 U b 0.016 U b 0.016 U b 0.016 U b 0.016 U b
ENDOSULFAN I UG/L 0.015 0.034 0.0087 0.021 U 0.015 U b 0.015 U b 0.015 U b 0.015 U b 0.015 U b
ENDOSULFAN II UG/L 0.028 0.034 0.0087 0.015 U 0.028 U b 0.028 U b 0.028 U b 0.028 U b 0.028 U b
ENDOSULFAN SULFATE UG/L 0.017 -- -- 0.021 U 0.017 U 0.017 U 0.017 U 0.017 U 0.017 U 
ENDRIN UG/L 0.015 0.037 0.0023 0.024 U 0.015 U b 0.015 U b 0.015 U b 0.015 U b 0.015 U b
ENDRIN ALDEHYDE UG/L 0.016 -- -- 0.017 U 0.016 U 0.016 U 0.016 U 0.016 U 0.016 U 
GAMMA-BHC (LINDANE) UG/L 0.015 0.16 -- 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 
HEPTACHLOR UG/L 0.014 0.053 0.0036 0.014 U 0.014 U b 0.014 U b 0.014 U b 0.014 U b 0.014 U b
HEPTACHLOR EPOXIDE UG/L 0.015 0.053 0.0036 0.014 U 0.015 U b 0.015 U b 0.015 U b 0.015 U b 0.015 U b
HEXACHLOROBENZENE UG/L 0.013 -- -- 0.022 U 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 
METHOXYCHLOR UG/L 0.031 -- 0.03 0.029 U 0.031 U b 0.031 U b 0.031 U b 0.031 U b 0.031 U b
MIREX UG/L 0.017 -- 0.001 0.016 U 0.017 U b 0.017 U b 0.017 U b 0.017 U b 0.017 U b
TOXAPHENE UG/L 0.072 0.21 0.0002 0.08 U 0.072 U b 0.072 U b 0.072 U b 0.072 U b 0.072 U b
*Source: USEPA 2004. Recommended Water Quality Criteria

NOTE: Shaded and bold values represent detected concentrations.
U = compound was analyzed but not detected

TABLE A-10. CHLORINATED PESTICIDE CONCENTRATIONS (UG/L) IN SITE WATER AND STANDARD ELUTRIATES 
MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HABOR, MARYLAND
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ANALYTE UNITS AVGDL

USEPA 
ACUTE 

CRITERIA

USEPA 
CHRONIC 

CRITERIA*

EB/ELU SW 
(Elutriate 

Prep Water) EB/ELU 01A EB/ELU 05A EB/ELU 06 EB/ELU 08 EB/ELU 09
AZINPHOS METHYL UG/L 0.27 -- 0.1 0.12 U 0.27 U b 0.27 U b 0.27 U b 0.27 U b 0.27 U b
DEMETON UG/L 0.74 -- 0.1 0.37 U 0.74 U b 0.74 U b 0.74 U b 0.74 U b 0.74 U b
MALATHION UG/L 0.24 -- 0.1 0.068 U 0.24 U b 0.24 U b 0.24 U b 0.24 U b 0.24 U b
METHYL PARATHION UG/L 0.27 -- -- 0.04 U 0.27 U 0.27 U 0.27 U 0.27 U 0.27 U 
PARATHION UG/L 0.24 -- -- 0.078 U 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U 
*Source: USEPA 2004. Recommended Water Quality Criteria

NOTE: Shaded and bold values represent detected concentrations.
U = compound was analyzed but not detected

TABLE A-11. ORGANOPHOSPHORUS PESTICIDE CONCENTRATIONS (UG/L) IN SITE WATER AND STANDARD ELUTRIATES 
MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HABOR, MARYLAND
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ANALYTE UNITS AVGDL

EB/ELU SW 
(Elutriate Prep 

Water) EB/ELU 01A EB/ELU 05A EB/ELU 06 EB/ELU 08 EB/ELU 09
2,3,7,8-TCDD PG/L 9.88 9.8 U 9.9 U 9.9 U 9.8 U 9.9 U 9.9 U 
1,2,3,7,8-PECDD PG/L 49.8 49 U 50 U 50 U 49 U 50 U 50 U 
1,2,3,4,7,8-HXCDD PG/L 49.8 49 U 50 U 50 U 49 U 50 U 50 U 
1,2,3,6,7,8-HXCDD PG/L 49.8 49 U 50 U 50 U 49 U 3.6 Q J 50 U 
1,2,3,7,8,9-HXCDD PG/L 49.8 49 U 50 U 50 U 49 U 50 U 8.6 Q J 
1,2,3,4,6,7,8-HPCDD PG/L 49.8 9.7 Q J 17 J 36 J 66 110 27 Q J 
OCDD PG/L 98.8 170 B 350 B 870 B 1600 B 1300 B 650 B 
2,3,7,8-TCDF PG/L 9.88 9.8 U 9.9 U 9.9 U 9.8 U 9.9 U 9.9 U 
1,2,3,7,8-PECDF PG/L 49.8 49 U 50 U 50 U 49 U 50 U 50 U 
2,3,4,7,8-PECDF PG/L 49.8 49 U 50 U 50 U 49 U 50 U 50 U 
1,2,3,4,7,8-HXCDF PG/L 49.8 49 U 50 U 50 U 3.8 J 12 Q J 1.7 Q J 
1,2,3,6,7,8-HXCDF PG/L 49.8 49 U 50 U 50 U 1.3 Q J 50 U 50 U 
2,3,4,6,7,8-HXCDF PG/L 49.8 49 U 50 U 50 U 49 U 50 U 50 U 
1,2,3,7,8,9-HXCDF PG/L 49.8 49 U 50 U 50 U 49 U 50 U 50 U 
1,2,3,4,6,7,8-HPCDF PG/L 49.8 4 Q J 5.6 J 9.5 J 18 J 52 6.3 Q J 
1,2,3,4,7,8,9-HPCDF PG/L 49.8 49 U 50 U 50 U 49 U 50 U 50 U 
OCDF PG/L 98.8 10 J 15 J 25 J 41 J 130 18 Q J 
WHO TEQ (ND=0) PG/L 0.138 0.2275 0.4575 1.3541 3.193 1.3648
WHO TEQ (ND=1/2DL) PG/L 60.898 62.1725 62.4025 57.2141 60.138 58.3098
There are no USEPA saltwater acute or chronic criteria for aquatic life for the tested dioxin and furan congenrs

NOTE: Shaded and bold values represent detected concentrations.
U = compound was analyzed but not detected
J = compound was detected, but below the reporting limit (value is estimated)
B = compound was detected in method blank
Q = Estimated maximum possible concentration. 

TABLE A-12. DIOXIN AND FURAN CONCENTRATIONS (PG/L) IN SITE WATER AND STANDARD ELUTRIATES 
MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HABOR, MARYLAND
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ANALYTE UNITS AVGDL

USEPA 
ACUTE 

CRITERIA*

USEPA 
CHRONIC 

CRITERIA*

EB/ELU SW 
(Elutriate Prep 

Water) EB/ELU 01A EB/ELU 05A EB/ELU 06 EB/ELU 08 EB/ELU 09
DIBUTYLTIN UG/L 0.01 -- -- 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 
MONOBUTYLTIN UG/L 0.05 -- -- 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 
TETRABUTYLTIN UG/L 0.0086 -- -- 0.0086 U 0.0086 U 0.0086 U 0.0086 U 0.0086 U 0.0086 U 
TRIBUTYLTIN UG/L 0.012 0.37 0.01 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 
*Source: USEPA 2004. Recommended Water Quality Criteria

NOTE: Shaded and bold values represent detected concentrations.
U = compound was analyzed but not detected

TABLE A-13. BUTYLTIN CONCENTRATIONS (UG/L) IN SITE WATER AND STANDARD ELUTRIATES 
MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HABOR, MARYLAND
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ANALYTE UNITS AVGDL
USEPA ACUTE 

CRITERIA*
USEPA CHRONIC 

CRITERIA*

EB/ELU SW 
(Elutriate Prep 

Water) EB/ELU 01A EB/ELU 05A EB/ELU 06 EB/ELU 08 EB/ELU 09
1,2,4-TRICHLOROBENZENE UG/L 1.38 -- -- 5.8 U 1.3 U 1.4 U 1.4 U 1.4 U 1.4 U 
1,2-DICHLOROBENZENE UG/L 1.34 -- -- 7 U 1.3 U 1.3 U 1.4 U 1.3 U 1.4 U 
1,2-DIPHENYLHYDRAZINE UG/L 1.3 -- -- 3.2 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 
1,3-DICHLOROBENZENE UG/L 1.28 -- -- 4.9 U 1.2 U 1.3 U 1.3 U 1.3 U 1.3 U 
1,4-DICHLOROBENZENE UG/L 1.3 -- -- 4.8 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 
2,2'-OXYBIS(1-CHLOROPROPANE) UG/L 1.7 -- -- 5.8 U 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U 
2,4,6-TRICHLOROPHENOL UG/L 1.5 -- -- 2.9 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 
2,4-DICHLOROPHENOL UG/L 1.3 -- -- 3.2 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 
2,4-DIMETHYLPHENOL UG/L 1.8 -- -- 3.3 U 1.8 U 1.8 U 1.8 U 1.8 U 1.8 U 
2,4-DINITROPHENOL UG/L 14.8 -- -- 21 U 14 U 15 U 15 U 15 U 15 U 
2,4-DINITROTOLUENE UG/L 1.3 -- -- 4.9 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 
2,6-DINITROTOLUENE UG/L 1.4 -- -- 1 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 
2-CHLORONAPHTHALENE UG/L 1.4 -- -- 5.6 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 
2-CHLOROPHENOL UG/L 1.4 -- -- 2.7 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 
2-METHYLPHENOL UG/L 1.5 -- -- 2.5 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 
2-NITROPHENOL UG/L 2.98 -- -- 3.2 U 2.9 U 3 U 3 U 3 U 3 U 
3,3'-DICHLOROBENZIDINE UG/L 25 -- -- 6.5 U 25 U 25 U 25 U 25 U 25 U 
4,6-DINITRO-2-METHYLPHENOL UG/L 9.54 -- -- 19 U 9.5 U 9.5 U 9.6 U 9.5 U 9.6 U 
4-BROMOPHENYL PHENYL ETHER UG/L 1.2 -- -- 0.94 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 
4-CHLORO-3-METHYLPHENOL UG/L 1.3 -- -- 1 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 
4-CHLOROPHENYL PHENYL ETHER UG/L 1.6 -- -- 1.3 U 1.6 U 1.6 U 1.6 U 1.6 U 1.6 U 
4-METHYLPHENOL UG/L 3.48 -- -- 1.4 U 3.4 U 3.5 U 3.5 U 3.5 U 3.5 U 
4-NITROPHENOL UG/L 1.78 -- -- 15 U 1.7 U 1.8 U 1.8 U 1.8 U 1.8 U 
BENZOIC ACID UG/L 38.8 -- -- 4.9 U 38 U 39 U 39 U 39 U 39 U 
BENZYL ALCOHOL UG/L 1.9 -- -- 7.5 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 
BIS(2-CHLOROETHOXY)METHANE UG/L 3.4 -- -- 3.7 U 3.4 U 3.4 U 3.4 U 3.4 U 3.4 U 
BIS(2-CHLOROETHYL) ETHER UG/L 1.4 -- -- 2.3 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 
BIS(2-CHLOROISOPROPYL) ETHER UG/L 1.7 -- -- 5.8 U 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U 
BIS(2-ETHYLHEXYL) PHTHALATE UG/L 0.902 -- -- 1.5 U 0.89 U 0.9 U 1.5 J 1.2 J 1.3 J 
BUTYL BENZYL PHTHALATE UG/L 0.998 -- -- 2.7 U 0.99 U 1 U 1 U 1.1 J 1 U 
DIBENZOFURAN UG/L 1.5 -- -- 5.7 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 
DIETHYL PHTHALATE UG/L 1.1 -- -- 1.4 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 
DIMETHYL PHTHALATE UG/L 1.24 -- -- 1.2 U 1.2 U 1.2 U 1.3 U 1.2 U 1.3 U 
DI-N-BUTYL PHTHALATE UG/L 1.1 -- -- 1.2 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 
DI-N-OCTYL PHTHALATE UG/L 0.942 -- -- 1.5 U 0.93 U 0.94 U 0.95 U 0.94 U 0.95 U 
HEXACHLOROBUTADIENE UG/L 1.48 -- -- 7.7 U 1.4 U 1.5 U 1.5 U 1.5 U 1.5 U 
HEXACHLOROCYCLOPENTADIENE UG/L 6.22 -- -- 0.99 U 6.1 U 6.2 U 6.3 U 6.2 U 6.3 U 
HEXACHLOROETHANE UG/L 1.38 -- -- 6.7 U 1.3 U 1.4 U 1.4 U 1.4 U 1.4 U 
ISOPHORONE UG/L 1.4 -- -- 5.9 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 
NITROBENZENE UG/L 1.44 -- -- 2.2 U 1.4 U 1.4 U 1.5 U 1.4 U 1.5 U 
N-NITROSODIMETHYLAMINE UG/L 1.7 -- -- 1 U 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U 
N-NITROSODI-N-PROPYLAMINE UG/L 1.5 -- -- 3.7 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 
N-NITROSODIPHENYLAMINE UG/L 4.14 -- -- 3 U 4.1 U 4.1 U 4.2 U 4.1 U 4.2 U 
PENTACHLOROPHENOL UG/L 0.812 13 7.9 20 U 0.8 U 0.81 U 0.82 U 0.81 U 0.82 U 
PHENOL UG/L 1.98 -- -- 2.6 U 1.9 U 2 U 2 U 2 U 2 U 
*Source: USEPA 2004. Recommended Water Quality Criteria

NOTE: Shaded and bold values represent detected concentrations.
U = compound was analyzed but not detected
J = compound was detected, but below the reporting limit (value is estimated)

TABLE A-14. SEMIVOLATILE ORGANIC COMPOUND (SVOC) CONCENTRATIONS (UG/L) IN SITE WATER AND STANDARD ELUTRIATES 
MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HABOR, MARYLAND
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TABLE A-15. GENERAL CHEMISTRY CONCENTRATIONS IN STANDARD ELUTRIATES AND SITE WATER FOR PROPOSED MASONVILLE BORROW MATERIAL  (JANUARY 2006)
MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND

ANALYTE UNITS EPAACUTESV EPACHRONICSV RL EB-1-ELUT EB-2-ELUT EB-3-ELUT EB-4-ELUT EB-5-ELUT EB-6-ELUT EB-7-ELUT EB-SITE CONTROL WATER
AMMONIA NITROGEN MG/L 43 6.4 0.1 2.2 5.2 3.9 5 1.7 2.9 1.7 0.094 B J 
BIOCHEMICAL OXYGEN DEMAND MG/L -- -- 0.79 0.79 U 0.79 U 0.79 U 0.79 U 2.1 0.79 U 0.79 U 5.1
CHEMICAL OXYGEN DEMAND MG/L -- -- 14 121 90.7 275 172 139 203 106
DISSOLVED CYANIDE UG/L -- -- 4.3 4.3 U 4.3 U 4.3 U 4.3 U 4.3 U 4.3 U 4.3 U 0.77
NITRATE + NITRITE AS N MG/L -- -- 0.1 0.75 0.79 0.78 0.84 0.67 0.79 0.76 3 U 
NITROGEN, TOTAL KJELDAHL NITROGEN AS N MG/L -- -- 3 3.8 6.4 5.8 8.3 3.2 4.5 2.6 B 8.3
PH NO UNITS -- -- 0.1 7.5 7.8 7.3 7.6 6.6 7.5 7.6 0.1 U 
PHOSPHORUS MG/L -- -- 0.157 0.1 U 3.9 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 3 U b
SULFIDE MG/L -- 0.002 3 3 U b 3 U b 3 U b 3 U b 3 U b 3 U b 3 U b 10 U ab
TOTAL ORGANIC CARBON MG/L -- -- 0.31 0.31 U 0.31 U 0.31 U 0.43 B 0.39 B 0.31 U 0.31 U 2.1 J 

NOTE: Shaded and bold values represent detected concentrations.
RL = average reporting limit
EPAACUTESV = EPA acute screening value
EPACHRONICSV = EPA chronic screening value
B (inorganic) = compound was detected, but below reporting limit (value is estimated).
U = compound was analyzed but not detected
J (inorganic) = compound was detected in method blank
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TABLE A-16.  METAL CONCENTRATIONS (UG/L) IN STANDARD ELUTRIATES AND SITE WATER FOR PROPOSED MASONVILLE BORROW MATERIAL (JANUARY 2006)
MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND

ANALYTE UNITS EPAACUTESV EPACHRONICSV MDL EB-1-ELUT EB-2-ELUT EB-3-ELUT EB-4-ELUT EB-5-ELUT EB-6-ELUT EB-7-ELUT EB-SITE CONTROL WATER
ANTIMONY UG/L -- -- 3.2 3.2 U 3.2 U 3.2 U 3.2 U 3.2 U 3.2 U 3.2 U 3.2 U 
ARSENIC UG/L 69 36 3.3 3.3 B 4.8 B 3.9 B 3.3 U 3.3 U 6.6 B 3.3 U 3.3 U 
BERYLLIUM UG/L -- -- 0.42 0.42 U 0.42 U 0.42 U 0.42 U 0.42 U 0.42 U 0.42 U 0.42 U 
CADMIUM UG/L 40 8.8 0.7 0.7 U 0.7 U 0.7 U 0.7 U 0.7 U 0.7 U 0.7 U 0.7 U 
CHROMIUM, HEXAVALENT UG/L 1100 50 1.8 1.8 U 1.8 U 1.8 U 1.8 U 1.8 U 1.8 U 1.8 U 1.8 U 
CHROMIUM, TOTAL UG/L 1100 50 0.93 1.1 B 1.4 B 0.93 U 1.6 B 2.2 B 2 B 3.2 B 1.6 B 
COPPER UG/L 4.8 3.1 1.2 1.6 B 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.6 B 2.9 B 
LEAD UG/L 210 8.1 1.6 1.6 U 1.6 U 1.6 U 1.6 U 1.6 U 1.6 U 1.6 U 1.6 U 
MERCURY UG/L 1.8 0.94 0.048 0.048 U 0.063 B 0.062 B 0.048 U 0.048 U 0.048 U 0.071 B 0.048 U 
NICKEL UG/L 74 8.2 1.2 5.5 B 1.7 B 7 B 2.1 B 7.7 B 3.2 B 2.7 B 2.9 B 
SELENIUM UG/L 290 71 2.6 2.6 U 2.6 U 2.6 U 2.6 U 2.6 U 2.6 U 2.6 U 2.6 U 
SILVER UG/L 1.9 -- 0.3 0.3 U 0.34 B 0.3 U 0.3 U 0.3 U 0.41 B 0.3 U 0.3 U 
THALLIUM UG/L -- -- 4.6 5.6 B 4.6 U 4.6 U 4.6 U 4.6 U 4.6 U 4.6 U 4.6 U 
ZINC UG/L 90 81 1.7 6.6 B J 5.2 B J 5.3 B J 4.8 B J 6.9 B J 4.9 B J 6.1 B J 3.2 B 

NOTE: Shaded and bold values represent detected concentrations.
MDL = average method detection limit
EPAACUTESV = EPA acute screening value
EPACHRONICSV = EPA chronic screening value
B (inorganic) = compound was detected, but below reporting limit (value is estimated).
J (inorganic) = compound was detected in method blank
U = compound was analyzed but not detected
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TABLE A-17. PCB CONGENER CONCENTRATIONS (NG/L) IN STANDARD ELUTRIATES AND SITE WATER FOR PROPOSED MASONVILLE BORROW MATERIAL (JANUARY 2006)
MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND

ANALYTE UNITS EPAACUTESV EPACHRONICSV MDL EB-1-ELUT EB-2-ELUT EB-3-ELUT EB-4-ELUT EB-5-ELUT EB-6-ELUT EB-7-ELUT EB-SITE CONTROL WATER
PCB 8 (BZ) NG/L -- -- 0.364 1.1 PG 0.88 J PG 1 PG 0.6 J PG 0.37 U 0.37 U 0.52 J 0.44 U 
PCB 18 (BZ) NG/L -- -- 0.364 0.36 U 0.41 J PG 0.36 U 0.36 U 0.37 U 0.37 U 0.37 U 0.48 U 
PCB 28 (BZ) NG/L -- -- 0.421 0.42 U 0.42 U 0.42 U 0.42 U 0.43 U 0.42 U 0.42 U 210 PG 
PCB 44 (BZ) NG/L -- -- 0.434 0.43 U 0.43 U 0.43 U 0.43 U 0.44 U 0.44 U 0.44 U 0.44 U 
PCB 49 (BZ) NG/L -- -- 0.261 0.26 U 0.34 J PG 0.32 J PG 0.26 U 0.27 U 0.26 U 0.26 U 260
PCB 52 (BZ) NG/L -- -- 0.411 0.41 U 0.41 U 0.41 U 0.41 U 0.42 U 0.41 U 0.41 U 0.43 U 
PCB 66 (BZ) NG/L -- -- 0.464 0.46 U 0.46 U 0.46 U 0.46 U 0.47 U 0.47 U 0.47 U 170 PG 
PCB 77 (BZ) NG/L -- -- 0.454 0.45 U 0.45 U 0.45 U 0.45 U 0.46 U 0.46 U 0.46 U 0.44 U 
PCB 87 (BZ) NG/L -- -- 0.411 0.41 U 0.41 U 0.41 U 0.41 U 0.42 U 0.41 U 0.41 U 0.41 U 
PCB 101 (BZ) NG/L -- -- 0.454 0.45 U 0.67 J PG 0.45 U 0.45 U 0.46 U 0.46 U 0.46 U 0.41 U 
PCB 105 (BZ) NG/L -- -- 0.444 0.44 U 0.44 U 0.44 U 0.44 U 0.45 U 0.45 U 0.45 U 0.38 U 
PCB 118 (BZ) NG/L -- -- 0.464 0.46 U 0.66 J 0.46 U 0.46 U 0.47 U 0.47 U 0.47 U 0.53 U 
PCB 126 (BZ) NG/L -- -- 0.301 0.3 U 0.52 J PG 0.3 U 0.3 U 0.31 U 0.3 U 0.3 U 0.39 U 
PCB 128 (BZ) NG/L -- -- 0.474 0.47 U 1 PG 0.47 U 0.47 U 0.48 U 0.48 U 0.48 U 0.36 U 
PCB 138 (BZ) NG/L -- -- 0.464 0.46 U 0.46 U 0.46 U 0.46 U 0.47 U 0.47 U 0.47 U 0.34 U 
PCB 153 (BZ) NG/L -- -- 0.434 0.43 U 1.5 0.43 U 0.43 U 0.44 U 0.44 U 0.44 U 0.39 U 
PCB 156 (BZ) NG/L -- -- 0.414 0.41 U 0.41 U 0.41 U 0.41 U 0.42 U 0.42 U 0.42 U 0.37 U 
PCB 169 (BZ) NG/L -- -- 0.230 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.43 U 
PCB 170 (BZ) NG/L -- -- 0.220 0.22 U 0.78 J 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.37 U 
PCB 180 (BZ) NG/L -- -- 0.280 0.28 U 1 PG 0.28 U 0.28 U 0.28 U 0.28 U 0.28 U 0.36 U 
PCB 183 (BZ) NG/L -- -- 0.474 0.47 U 0.47 U 0.47 U 0.47 U 0.48 U 0.48 U 0.48 U 0.37 U 
PCB 184 (BZ) NG/L -- -- 0.220 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.42 U 
PCB 187 (BZ) NG/L -- -- 0.461 0.46 U 0.88 J 0.46 U 0.46 U 0.47 U 0.46 U 0.46 U 0.39 U 
PCB 195 (BZ) NG/L -- -- 0.271 0.27 U 0.27 U 0.27 U 0.27 U 0.28 U 0.27 U 0.27 U 0.39 U 
PCB 206 (BZ) NG/L -- -- 0.290 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U 0.29 U 0.38 U 
PCB 209 (BZ) NG/L -- -- 0.250 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.44 U 
TOTAL PCBs (ND=0) NG/L -- 30 -- 2.2 16.6 2 1.2 0 0 1.04 760  b
TOTAL PCBs (ND=1/2D NG/L -- 30 -- 8.93 19.9 8.73 7.93 7.24 7.2 7.87 766.58  b

*PCB congeners used for Total PCB summation, as per Table 9-3 of the ITM (USEPA/USACE 1998)

NOTE: Shaded and bold values represent detected concentrations.
MDL = average method detection limit
EPAACUTESV = EPA acute screening value
EPACHRONICSV = EPA chronic screening value
J = compound was detected, but below the reporting limit (value is estimated)
PG = the percent difference between the original and confirmation analysis is greater than 40%
U = compound was analyzed but not detected
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TABLE A-18.  PCB AROCLOR CONCENTRATIONS (UG/L) IN STANDARD ELUTRIATES AND SITE WATER FOR PROPOSED MASONVILLE BORROW MATERIAL 
(JANUARY 2006)

MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND

ANALYTE UNITS EPAACUTESV EPACHRONICSV MDL EB-1-ELUT EB-2-ELUT EB-3-ELUT EB-4-ELUT EB-5-ELUT EB-6-ELUT EB-7-ELUT EB-SITE CONTROL WATER
AROCLOR 1016 UG/L -- -- 0.473 0.47 U 0.47 U 0.47 U 0.47 U 0.49 U 0.47 U 0.47 U 0.49 U 
AROCLOR 1221 UG/L -- -- 0.433 0.43 U 0.43 U 0.43 U 0.43 U 0.45 U 0.43 U 0.43 U 0.45 U 
AROCLOR 1232 UG/L -- -- 0.513 0.51 U 0.51 U 0.51 U 0.51 U 0.53 U 0.51 U 0.51 U 0.53 U 
AROCLOR 1242 UG/L -- -- 0.241 0.24 U 0.24 U 0.24 U 0.24 U 0.25 U 0.24 U 0.24 U 0.25 U 
AROCLOR 1248 UG/L -- -- 0.326 0.32 U 0.32 U 0.32 U 0.33 U 0.34 U 0.32 U 0.33 U 0.34 U 
AROCLOR 1254 UG/L -- -- 0.341 0.34 U 0.34 U 0.34 U 0.34 U 0.35 U 0.34 U 0.34 U 0.35 U 
AROCLOR 1260 UG/L -- -- 0.557 0.55 U 0.55 U 0.55 U 0.56 U 0.58 U 0.55 U 0.56 U 0.58 U 

There are no EPAACUTESV and EPACHRONICSV values for standard elutriate PCB Aroclors
NOTE: Shaded and bold values represent detected concentrations.
MDL = average method detection limit
EPAACUTESV = EPA acute screening value
EPACHRONICSV = EPA chronic screening value
U = compound was analyzed but not detected
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TABLE A-19. PAH CONCENTRATIONS (UG/L) IN STANDARD ELUTRIATES AND SITE WATER FOR PROPOSED MASONVILLE BORROW MATERIAL (JANUARY 2006)
MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND

ANALYTE UNITS EPAACUTESV EPACHRONICSV MDL EB-1-ELUT EB-2-ELUT EB-3-ELUT EB-4-ELUT EB-5-ELUT EB-6-ELUT EB-7-ELUT
EB-SITE CONTROL 

WATER
1-METHYLNAPHTHALENE UG/L -- -- 0.082 0.079 U 0.08 U 0.081 U 0.084 U 0.084 U 0.081 U 0.084 U 0.032 U 
2-METHYLNAPHTHALENE UG/L -- -- 0.049 0.047 U 0.047 U 0.048 U 0.05 U 0.05 U 0.048 U 0.05 U 0.024 U 
ACENAPHTHENE UG/L -- -- 0.037 0.065 J 0.24 0.63 0.19 J 0.052 J 0.23 0.06 J 0.038 U 
ACENAPHTHYLENE UG/L -- -- 0.034 0.033 U 0.033 U 0.034 U 0.035 U 0.035 U 0.034 U 0.035 U 0.035 U 
ANTHRACENE UG/L -- -- 0.024 0.023 U 0.045 J 0.18 J 0.043 J 0.025 U 0.085 J 0.025 U 0.036 U 
BENZO(A)ANTHRACENE UG/L -- -- 0.021 0.023 J 0.021 J 0.048 J 0.026 J 0.022 U 0.045 J 0.022 U 0.022 U 
BENZO(A)PYRENE UG/L -- -- 0.024 0.023 U 0.023 U 0.024 U 0.025 U 0.025 U 0.024 U 0.025 U 0.076 U 
BENZO(B)FLUORANTHENE UG/L -- -- 0.024 0.023 U 0.023 U 0.024 U 0.025 U 0.025 U 0.024 U 0.025 U 0.042 U 
BENZO(GHI)PERYLENE UG/L -- -- 0.029 0.028 U 0.028 U 0.029 U 0.03 U 0.03 U 0.029 U 0.03 U 0.12 U 
BENZO(K)FLUORANTHENE UG/L -- -- 0.019 0.019 U 0.019 U 0.019 U 0.02 U 0.02 U 0.019 U 0.02 U 0.06 U 
CHRYSENE UG/L -- -- 0.019 0.019 U 0.019 U 0.039 J 0.02 U 0.02 U 0.035 J 0.02 U 0.034 U 
DIBENZO(A,H)ANTHRACENE UG/L -- -- 0.030 0.029 U 0.029 U 0.029 U 0.031 U 0.031 U 0.03 U 0.031 U 0.15 U 
FLUORANTHENE UG/L -- -- 0.030 0.086 J 0.074 J 0.35 0.1 J 0.031 U 0.23 0.031 U 0.027 U 
FLUORENE UG/L -- -- 0.035 0.055 J 0.21 0.14 J 0.11 J 0.036 J 0.15 J 0.043 J 0.04 J 
INDENO(1,2,3-CD)PYRENE UG/L -- -- 0.024 0.023 U 0.023 U 0.024 U 0.025 U 0.025 U 0.024 U 0.025 U 0.1 U 
NAPHTHALENE UG/L -- -- 0.037 0.036 U 0.2 0.11 J 0.12 J 0.078 J 0.11 J 0.038 U 0.038 U 
PHENANTHRENE UG/L -- -- 0.030 0.15 J 0.42 0.62 0.32 0.13 J 0.5 0.12 J 0.13 J 
PYRENE UG/L -- -- 0.023 0.065 J 0.068 J 0.37 0.11 J 0.027 J 0.24 0.024 U 0.024 U 
TOTAL PAHs (ND=0) UG/L -- -- -- 0.444 1.278 2.487 1.019 0.323 1.625 0.223 0.17
TOTAL PAHs (ND=1/2DL) UG/L -- -- -- 0.635 1.44 2.643 1.1915 0.5345 1.7815 0.4655 0.599

There are no EPAACUTESV and EPACHRONICSV values for standard elutriate PAHs.
NOTE: Shaded and bold values represent detected concentrations
MDL = average method detection limi
U = compound was analyzed but not detected
EPAACUTESV = EPA acute screening value
EPACHRONICSV = EPA chronic screening value
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TABLE A-20.  CHLORINATED PESTICIDE CONCENTRATIONS (UG/L) IN STANDARD ELUTRIATES AND SITE WATER FOR PROPOSED MASONVILLE BORROW MATERIAL (JANUARY 2006)
MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND

ANALYTE UNITS EPAACUTESV EPACHRONICSV MDL EB-1-ELUT EB-2-ELUT EB-3-ELUT EB-4-ELUT EB-5-ELUT EB-6-ELUT EB-7-ELUT EB-SITE CONTROL WATER
4,4'-DDD UG/L -- -- 0.015 0.015 U 0.015 U 0.015 U 0.015 U 0.016 U 0.015 U 0.015 U 0.019 U 
4,4'-DDE UG/L -- -- 0.015 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.015 U 0.016 U 
4,4'-DDT UG/L 0.13 0.001 0.014 0.014 U b 0.014 U b 0.014 U b 0.014 U b 0.015 U b 0.014 U b 0.014 U b 0.017 U b
ALDRIN UG/L 1.3 -- 0.013 0.013 U 0.013 U 0.013 U 0.013 U 0.014 U 0.013 U 0.013 U 0.019 U 
ALPHA-BHC UG/L -- -- 0.013 0.013 U 0.013 U 0.013 U 0.013 U 0.014 U 0.013 U 0.013 U 0.016 U 
BETA-BHC UG/L -- -- 0.015 0.015 U 0.015 U 0.015 U 0.015 U 0.016 U 0.015 U 0.015 U 0.016 U 
CHLORDANE (TECHNICAL) UG/L 0.09 0.004 0.170 0.17 U ab 0.17 U ab 0.17 U ab 0.17 U ab 0.17 U ab 0.17 U ab 0.17 U ab 0.025 U b
CHLOROBENSIDE UG/L -- -- 0.030 0.03 U 0.03 U 0.03 U 0.03 U 0.031 U 0.03 U 0.03 U 0.032 U 
DCPA UG/L -- -- 0.030 0.03 U 0.03 U 0.03 U 0.03 U 0.031 U 0.03 U 0.03 U 0.032 U 
DELTA-BHC UG/L -- -- 0.015 0.015 U 0.015 U 0.015 U 0.015 U 0.016 U 0.015 U 0.015 U 0.018 U 
DIELDRIN UG/L 0.71 0.0019 0.015 0.015 U b 0.015 U b 0.015 U b 0.015 U b 0.016 U b 0.015 U b 0.015 U b 0.022 U b
ENDOSULFAN I UG/L 0.034 0.0087 0.015 0.015 U b 0.015 U b 0.015 U b 0.015 U b 0.015 U b 0.015 U b 0.015 U b 0.016 U b
ENDOSULFAN II UG/L 0.034 0.0087 0.027 0.026 U b 0.026 U b 0.026 U b 0.027 U b 0.028 U b 0.026 U b 0.027 U b 0.022 U b
ENDOSULFAN SULFATE UG/L -- -- 0.016 0.016 U 0.016 U 0.016 U 0.016 U 0.017 U 0.016 U 0.016 U 0.025 U 
ENDRIN UG/L 0.037 0.0023 0.014 0.014 U b 0.014 U b 0.014 U b 0.014 U b 0.015 U b 0.014 U b 0.014 U b 0.018 U b
ENDRIN ALDEHYDE UG/L -- -- 0.015 0.015 U 0.015 U 0.015 U 0.015 U 0.016 U 0.015 U 0.015 U 0.016 U 
GAMMA-BHC (LINDANE) UG/L 0.16 -- 0.014 0.014 U 0.014 U 0.014 U 0.014 U 0.014 U 0.014 U 0.014 U 0.014 U 
HEPTACHLOR UG/L 0.053 0.0036 0.013 0.013 U b 0.013 U b 0.013 U b 0.013 U b 0.014 U b 0.013 U b 0.013 U b 0.015 U b
HEPTACHLOR EPOXIDE UG/L 0.053 0.0036 0.015 0.015 U b 0.015 U b 0.015 U b 0.015 U b 0.015 U b 0.015 U b 0.015 U b 0.023 U b
METHOXYCHLOR UG/L -- 0.03 0.030 0.03 U 0.03 U 0.03 U 0.03 U 0.031 U b 0.03 U 0.03 U 0.03 U 
MIREX UG/L -- 0.001 0.016 0.016 U b 0.016 U b 0.016 U b 0.016 U b 0.017 U b 0.016 U b 0.016 U b 0.017 U b
TOXAPHENE UG/L 0.21 0.0002 0.069 0.068 U b 0.068 U b 0.068 U b 0.069 U b 0.071 U b 0.068 U b 0.069 U b 0.084 U b
HEXACHLOROBENZENE UG/L -- -- 0.013 -- -- -- -- -- -- -- 0.013 U 

NOTE: Shaded and bold values represent detected concentrations.
MDL = average method detection limit
EPAACUTESV = EPA acute screening value
EPACHRONICSV = EPA chronic screening value
a = value greater than EPAACUTESV
b = value greater than EPACHRONICSV
U = compound was analyzed but not detected
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TABLE A-21. ORGANOPHOSPHORUS PESTICIDE CONCENTRATIONS (UG/L) IN STANDARD ELUTRIATES AND SITE WATER FOR PROPOSED MASONVILLE 
BORROW MATERIAL (JANUARY 2006)

MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND

ANALYTE UNITS EPAACUTESV EPACHRONICSV MDL EB-1-ELUT EB-2-ELUT EB-3-ELUT EB-4-ELUT EB-5-ELUT EB-6-ELUT EB-7-ELUT EB-SITE CONTROL WATER
AZINPHOS METHYL UG/L -- 0.1 0.263 0.26 U b 0.26 U b 0.26 U b 0.26 U b 0.27 U b 0.26 U b 0.27 U b 0.13 U b
DEMETON UG/L -- 0.1 0.713 0.71 U b 0.71 U b 0.71 U b 0.71 U b 0.72 U b 0.71 U b 0.72 U b 0.38 U b
MALATHION UG/L -- 0.1 0.234 0.23 U b 0.23 U b 0.23 U b 0.23 U b 0.24 U b 0.24 U b 0.24 U b 0.071 U 
METHYL PARATHION UG/L -- -- 0.260 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.042 U 
PARATHION UG/L -- -- 0.224 0.22 U 0.22 U 0.22 U 0.22 U 0.23 U 0.23 U 0.23 U 0.081 U 

NOTE: Shaded and bold values represent detected concentrations.
MDL = average method detection limit
U = compound was analyzed but not detected
EPAACUTESV = EPA acute screening value
EPACHRONICSV = EPA chronic screening value
b = value greater than EPACHRONICSV
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TABLE A-22.  DIOXION AND FURAN CONGENER CONCENTRATIONS (PG/L) IN STANDARD ELUTRIATES AND SITE WATER FOR PROPOSED MASONVILLE BORROW MATERIAL (JANUARY 2006)
MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND

Sample ID
ANALYTE UNITS EPAACUTESV EPACHRONICSV RL EB-1-ELUT EB-2-ELUT EB-3-ELUT EB-4-ELUT EB-5-ELUT EB-6-ELUT EB-7-ELUT EB-SITE CONTROL WATER
2,3,7,8-TCDD PG/L -- -- 9.757 9.5 U 9.5 U 10 U 9.5 U 10 U 9.9 U 9.9 U 9.5 U 
1,2,3,7,8-PECDD PG/L -- -- 49.143 48 U 48 U 50 U 48 U 50 U 50 U 50 U 48 U 
1,2,3,4,7,8-HXCDD PG/L -- -- 49.143 48 U 48 U 50 U 48 U 50 U 50 U 50 U 48 U 
1,2,3,6,7,8-HXCDD PG/L -- -- 49.143 48 U 48 U 50 U 48 U 50 U 50 U 50 U 48 U 
1,2,3,7,8,9-HXCDD PG/L -- -- 49.143 48 U 48 U 50 U 48 U 50 U 50 U 50 U 48 U 
1,2,3,4,6,7,8-HPCDD PG/L -- -- 49.143 1.6 J 6.4 Q J 4.7 J 3.3 J 50 U 11 J 4.4 J 2.2 Q J 
OCDD PG/L -- -- 97.571 20 B J 77 B J 120 B 85 B J 12 B J 150 B 83 B J 37 B J 
2,3,7,8-TCDF PG/L -- -- 9.757 9.5 U 9.5 U 10 U 9.5 U 10 U 1.9 Q J 9.9 U 9.5 U 
1,2,3,7,8-PECDF PG/L -- -- 49.143 48 U 48 U 50 U 48 U 50 U 50 U 50 U 48 U 
2,3,4,7,8-PECDF PG/L -- -- 49.143 48 U 48 U 50 U 48 U 50 U 50 U 50 U 48 U 
1,2,3,4,7,8-HXCDF PG/L -- -- 49.143 48 U 48 U 50 U 48 U 50 U 50 U 50 U 48 U 
1,2,3,6,7,8-HXCDF PG/L -- -- 49.143 48 U 1.2 Q J 50 U 0.68 J 0.83 Q J 3.4 Q J 50 U 48 U 
2,3,4,6,7,8-HXCDF PG/L -- -- 49.143 48 U 48 U 50 U 48 U 50 U 50 U 50 U 48 U 
1,2,3,7,8,9-HXCDF PG/L -- -- 49.143 48 U 48 U 50 U 48 U 50 U 50 U 50 U 48 U 
1,2,3,4,6,7,8-HPCDF PG/L -- -- 49.143 48 U 2.4 Q B J 50 U 48 U 50 U 7.3 B J 50 U 0.56 B J 
1,2,3,4,7,8,9-HPCDF PG/L -- -- 49.143 48 U 48 U 50 U 48 U 50 U 50 U 50 U 48 U 
OCDF PG/L -- -- 97.571 95 U 6.6 B J 1.4 B J 95 U 100 U 16 B J 99 U 1.5 Q B J 
DIOXIN TEQ (ND=0) PG/L -- -- -- 0.016 0.184 0.047 0.101 0.083 0.64 0.044 0.022
DIOXIN TEQ (ND=1/2DL) PG/L -- -- -- 59.72575 57.249 62.297 57.41075 60.088 59.59 62.24395 59.487

There are no EPAACUTESV and EPACHRONICSV values for dioxin and furan congeners.
NOTE: Shaded and bold values represent detected concentrations.
RL = average reporting limit
B = analyte is present in the associated method blank
J = compound was detected, but below the reporting limit (value is estimated)
Q = estimated maximum possible concentration.
U = compound was analyzed but not detected
EPAACUTESV = EPA acute screening value
EPACHRONICSV = EPA chronic screening value
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TABLE A-23.  BUTYLTIN CONCENTRATIONS (UG/L) IN STANDARD ELUTRIATES AND SITE WATER FOR PROPOSED MASONVILLE BORROW MATERIAL (JANUARY 2006)
MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND

ANALYTE UNITS EPAACUTESV EPACHRONICSV RL EB-1-ELUT EB-2-ELUT EB-3-ELUT EB-4-ELUT EB-5-ELUT EB-6-ELUT EB-7-ELUT EB-SITE CONTROL WATER
DIBUTYLTIN UG/L -- -- 0.038 0.038 U 0.038 U 0.039 U 0.038 U 0.039 U 0.038 U 0.038 U 0.037 U 
MONOBUTYLTIN UG/L -- -- 0.160 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.15 U 
TETRABUTYLTIN UG/L -- -- 0.050 0.049 U 0.049 U 0.05 U 0.049 U 0.05 U 0.05 U 0.05 U 0.048 U 
TRIBUTYLTIN UG/L 0.37 0.01 0.044 0.044 U b 0.044 U b 0.045 U b 0.044 U b 0.045 U b 0.044 U b 0.044 U b 0.043 U b

NOTE: Shaded and bold values represent detected concentrations.
RL = average reporting limit
U = compound was analyzed but not detected
EPAACUTESV = EPA acute screening value
EPACHRONICSV = EPA chronic screening value
b = value greater than EPACHRONICSV
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TABLE A-24.  SEMIVOLATILE ORGANIC COMPOUND (SVOC) CONCENTRATIONS (UG/L) IN STANDARD ELUTRIATES AND SITE WATER FOR PROPOSED MASONVILLE BORROW MATERIAL (JANUARY 2006)
MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND

Sample ID
ANALYTE UNITS EPAACUTESV EPACHRONICSV MDL EB-1-ELUT EB-2-ELUT EB-3-ELUT EB-4-ELUT EB-5-ELUT EB-6-ELUT EB-7-ELUT EB-SITE CONTROL WATER
1,2,4-TRICHLOROBENZENE UG/L -- -- 1.343 1.3 U 1.3 U 1.3 U 1.4 U 1.4 U 1.3 U 1.4 U 6.1 U 
1,2-DICHLOROBENZENE UG/L -- -- 1.343 1.3 U 1.3 U 1.3 U 1.4 U 1.4 U 1.3 U 1.4 U 7.4 U 
1,2-DIPHENYLHYDRAZINE UG/L -- -- 1.300 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 3.4 U 
1,3-DICHLOROBENZENE UG/L -- -- 1.243 1.2 U 1.2 U 1.2 U 1.3 U 1.3 U 1.2 U 1.3 U 5.2 U 
1,4-DICHLOROBENZENE UG/L -- -- 1.286 1.2 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 5.1 U 
2,4,6-TRICHLOROPHENOL UG/L -- -- 1.457 1.4 U 1.4 U 1.4 U 1.5 U 1.5 U 1.5 U 1.5 U 3.1 U 
2,4-DICHLOROPHENOL UG/L -- -- 1.300 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 3.4 U 
2,4-DIMETHYLPHENOL UG/L -- -- 1.771 1.7 U 1.7 U 1.8 U 1.8 U 1.8 U 1.8 U 1.8 U 3.5 U 
2,4-DINITROPHENOL UG/L -- -- 14.429 14 U 14 U 14 U 15 U 15 U 14 U 15 U 22 U 
2,4-DINITROTOLUENE UG/L -- -- 1.257 1.2 U 1.2 U 1.2 U 1.3 U 1.3 U 1.3 U 1.3 U 5.2 U 
2,6-DINITROTOLUENE UG/L -- -- 1.357 1.3 U 1.3 U 1.3 U 1.4 U 1.4 U 1.4 U 1.4 U 1.1 U 
2-CHLORONAPHTHALENE UG/L -- -- 1.386 1.3 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 5.9 U 
2-CHLOROPHENOL UG/L -- -- 1.343 1.3 U 1.3 U 1.3 U 1.4 U 1.4 U 1.3 U 1.4 U 2.9 U 
2-METHYLPHENOL UG/L -- -- 1.500 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 2.6 U 
2-NITROPHENOL UG/L -- -- 2.914 2.8 U 2.8 U 2.9 U 3 U 3 U 2.9 U 3 U 3.4 U 
3,3'-DICHLOROBENZIDINE UG/L -- -- 24.429 24 U 24 U 24 U 25 U 25 U 24 U 25 U 6.9 U 
4,6-DINITRO-2-METHYLPHENOL UG/L -- -- 9.400 9.1 U 9.2 U 9.3 U 9.6 U 9.6 U 9.4 U 9.6 U 20 U 
4-BROMOPHENYL PHENYL ETHER UG/L -- -- 1.200 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1 U 
4-CHLORO-3-METHYLPHENOL UG/L -- -- 1.271 1.2 U 1.2 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.1 U 
4-CHLOROPHENYL PHENYL ETHER UG/L -- -- 1.571 1.5 U 1.5 U 1.6 U 1.6 U 1.6 U 1.6 U 1.6 U 1.4 U 
4-METHYLPHENOL UG/L -- -- 3.414 3.3 U 3.3 U 3.4 U 3.5 U 3.5 U 3.4 U 3.5 U 1.5 U 
4-NITROPHENOL UG/L -- -- 1.743 1.7 U 1.7 U 1.7 U 1.8 U 1.8 U 1.7 U 1.8 U 16 U 
ACENAPHTHENE UG/L -- -- 0.037 0.065 J 0.24 0.63 0.19 J 0.052 J 0.23 0.06 J 0.038 U 
BENZOIC ACID UG/L -- -- 38.000 37 U 37 U 37 U 39 U 39 U 38 U 39 U 5.2 U 
BENZYL ALCOHOL UG/L -- -- 1.857 1.8 U 1.8 U 1.8 U 1.9 U 1.9 U 1.9 U 1.9 U 8 U 
BIS(2-CHLOROETHOXY)METHANE UG/L -- -- 3.329 3.2 U 3.3 U 3.3 U 3.4 U 3.4 U 3.3 U 3.4 U 4 U 
BIS(2-CHLOROETHYL) ETHER UG/L -- -- 1.400 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 2.4 U 
BIS(2-CHLOROISOPROPYL) ETHER UG/L -- -- 1.657 1.6 U 1.6 U 1.6 U 1.7 U 1.7 U 1.7 U 1.7 U 6.2 U 
BIS(2-ETHYLHEXYL) PHTHALATE UG/L -- -- 0.884 0.85 U 0.86 U 0.87 U 0.91 U 0.91 U 0.88 U 0.91 U 1.6 U 
BUTYL BENZYL PHTHALATE UG/L -- -- 0.980 40 0.96 U 0.97 U 1 U 1 U 0.98 U 1 U 2.9 U 
DIBENZOFURAN UG/L -- -- 1.471 1.4 U 1.4 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 6.1 U 
DIETHYL PHTHALATE UG/L -- -- 1.100 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.5 U 
DIMETHYL PHTHALATE UG/L -- -- 1.243 1.2 U 1.2 U 1.2 U 1.3 U 1.3 U 1.2 U 1.3 U 1.3 U 
DI-N-BUTYL PHTHALATE UG/L -- -- 1.071 1 U 1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.3 U 
DI-N-OCTYL PHTHALATE UG/L -- -- 0.924 0.89 U 0.9 U 0.91 U 0.95 U 0.95 U 0.92 U 0.95 U 1.6 U 
HEXACHLOROBENZENE UG/L -- -- 0.012 0.012 U 0.012 U 0.012 U 0.012 U 0.013 U 0.012 U 0.012 U 0.013 U 
HEXACHLOROBUTADIENE UG/L -- -- 1.443 1.4 U 1.4 U 1.4 U 1.5 U 1.5 U 1.4 U 1.5 U 8.2 U 
HEXACHLOROCYCLOPENTADIENE UG/L -- -- 6.114 5.9 U 5.9 U 6 U 6.3 U 6.3 U 6.1 U 6.3 U 1.1 U 
HEXACHLOROETHANE UG/L -- -- 1.343 1.3 U 1.3 U 1.3 U 1.4 U 1.4 U 1.3 U 1.4 U 7.2 U 
ISOPHORONE UG/L -- -- 1.357 1.3 U 1.3 U 1.3 U 1.4 U 1.4 U 1.4 U 1.4 U 6.3 U 
NITROBENZENE UG/L -- -- 1.443 1.4 U 1.4 U 1.4 U 1.5 U 1.5 U 1.4 U 1.5 U 2.3 U 
N-NITROSODIMETHYLAMINE UG/L -- -- 1.643 1.6 U 1.6 U 1.6 U 1.7 U 1.7 U 1.6 U 1.7 U 1.1 U 
N-NITROSODI-N-PROPYLAMINE UG/L -- -- 1.486 1.4 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 3.9 U 
N-NITROSODIPHENYLAMINE UG/L -- -- 4.086 3.9 U 4 U 4 U 4.2 U 4.2 U 4.1 U 4.2 U 3.2 U 
PENTACHLOROPHENOL UG/L 13 7.9 0.797 0.77 U 0.78 U 0.78 U 0.82 U 0.82 U 0.79 U 0.82 U 21 U ab
PHENOL UG/L -- -- 1.943 1.9 U 1.9 U 1.9 U 2 U 2 U 1.9 U 2 U 2.8 U 
PYRENE UG/L -- -- 0.023 0.065 J 0.068 J 0.37 0.11 J 0.027 J 0.24 0.024 U 0.024 U 

NOTE: Shaded and bold values represent detected concentrations.
MDL = average method detection limit
J = compound was detected, but below the reporting limit (value is estimated)
U = compound was analyzed but not detected
EPAACUTESV = EPA acute screening value
EPACHRONICSV = EPA chronic screening value
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ANALYTE UNITS MINIMUM MAXIMUM AVERAGE MINIMUM MAXIMUM AVERAGE
NITRITE mg N/L 0.002 0.264 0.048 0.0069 0.0332 0.016
AMMONIUM mg N/L 0.003 0.373 0.085 0.008 0.362 0.126
NITRATE mg N/L 0.004 0.878 0.270 0.1017 1.136 0.637
TOTAL DISSOLVED NITROGEN mg N/L 0.368 1.521 0.826 0.62 1.818 1.09
PARTICULATE NITROGEN mg N/L 0.126 2.73 0.355 0.0987 0.788 0.287
PHOSPHATE mg P/L 0.0018 0.053 0.016 0.0016 0.022 0.008
TOTAL DISSOLVED PHOSPHORUS mg P/L 0.01 0.081 0.029 0.0083 0.047 0.016
PARTICULATE PHOSPHORUS mg P/L -0.001 0.1906 0.040 0.01 0.146 0.035
DISSOLVED ORGANIC CARBON mg C/L 3.25 6.27 4.18 2.91 4.92 3.71
PARTICULATE CARBON mg C/L 0.645 16.4 1.96 0.572 4.93 1.70
TOTAL SUSPENDED SOLIDS mg/L 2 35 10.3 2.4 22 9.34
PHEOPHYTIN mg/L 0.199 15.57 4.09 0 7.925 2.44
CHLOROPHYLL A mg/L 2.99 199.05 19.9 3.32 115.13 13.8

ANALYTE UNITS MINIMUM MAXIMUM AVERAGE MINIMUM MAXIMUM AVERAGE
NITRITE mg N/L 0.003 0.039 0.017 0.001 0.17 0.024
AMMONIUM mg N/L 0.003 0.546 0.120 0.003 0.558 0.120
NITRATE mg N/L 0.0761 1.465 0.699 -0.0013 1.817 0.192
TOTAL DISSOLVED NITROGEN mg N/L 0.43 2.135 1.17 0.298 2.977 0.740
PARTICULATE NITROGEN mg N/L 0.161 0.9 0.373 0.085 2.1 0.450
PHOSPHATE mg P/L 0.0016 0.03 0.007 0.0017 0.0579 0.011
TOTAL DISSOLVED PHOSPHORUS mg P/L 0.0079 0.061 0.017 0.0072 0.132 0.025
PARTICULATE PHOSPHORUS mg P/L 0.007 0.112 0.036 0.009 0.199 0.049
DISSOLVED ORGANIC CARBON mg C/L 2.55 6.81 3.57 2.87 9.83 4.19
PARTICULATE CARBON mg C/L 0.984 6 2.28 0.52 12.6 2.65
TOTAL SUSPENDED SOLIDS mg/L 1 29 11.6 2.6 63 13.9
PHEOPHYTIN mg/L 0 14.802 3.75 0 20.036 5.55
CHLOROPHYLL A mg/L 2.99 87.84 20.1 1.2 201.85 31.8

**Data represents surface water concentrations at WT5.1 from the Spring months (March, April and May) and the Summer months (June, July, and 
August) collected from 1995 through 2004.  Data from 2005 were not yet available.

Source :  Chesapeake Bay Program Water Quality Monitoring Program, Annapolis, MD.  Monitoring location WT5.1 is located in the Patapsco 
River and is tidal influenced, mesohaline, and approximately 40 ft deep.

TABLE A-25. NUTRIENT CONCENTRATIONS AT CHESAPEAKE BAY PROGRAM MONITORING 
LOCATION WT5.1

MASONVILLE DREGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND

FALL SAMPLING RESULTS* WINTER SAMPLING RESULTS*

*Data represents surface water concentrations at WT5.1 from the Autumn months (September, October and November) Winter months (December, 
January, February) collected from 1995 through 2004.  Data from  2005 were not yet available.

SPRING SAMPLING RESULTS** SUMMER SAMPLING RESULTS**
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TABLE A-26.  Required containers, preservation techniques, and holding times for 

sediment samples. (a) 
 

 
Parameter 

 
Voume 

Required(b) 

 

 
Container(c) 

 
Preservative 

 
Holding Time 

Inorganics 

Metals (including Mercury) 4 oz. P,G 4°C 6 months  
(28 days for Hg) 

Biochemical Oxygen Demand  8 oz. P,G 4°C 48 hours 

Chemical Oxygen Demand  (d) P,G 4°C 28 days 

Cyanide (d) P,G 4°C 14 days 

Sulfide  
(d) 

 
P,G 

 
4°C 7 days 

Acid Volatile Sulfides (AVS) 4 oz P, G 4°C (no 
headspace) 14 days 

Nitrogen  (Ammonia, Nitrate + 
Nitrite)  (d) P,G 4°C 28 days 

Nitrogen  (Total Kjeldahl), 
Total Phosphorus  4 oz P,G 4°C 28 days 

Physical Parameters 

Grain Size, Specific Gravity, 
Atterberg Limits 32 oz. P,G 4°C 6 months 

Moisture Content (d). P,G 4°C 6 months 
Organics 

Total Organic Carbon 4 oz G 4°C 14 days 
Pesticides (Organochlorine and 
Organophosphate), 
Semivolatile Organics, 
Polynuclear Aromatic 
Hydrocarbons, PCB Congeners 

32 oz G 4°C 
14 days until 

extraction, 40 days 
after extraction 

Organotins 8 oz G 4°C 
14 days until 

extraction, 40 days 
after extraction 

Polychlorinated 
Dioxins/Furans 4 oz. G 4°C 

1 year until 
extraction, 40 days 

after extraction 
(a) From time of sample collection. 
(b) Additional volume was provided for samples designated as MS/MSDs. 
(c) P = plastic; G = glass.  
(d) Sufficient volume provided from the 8 oz.  noted under Biochemical Oxygen Demand 
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TABLE A-27.  MARINE SEDIMENT QUALITY GUIDELINES (SQGs). 
 

  Threshold Probable 
  Effects Level Effects Level

Chemical Name Units (TEL) (PEL) 
METALS  
ARSENIC mg/kg 7.24 41.6 
CADMIUM mg/kg 0.676 4.21 
CHROMIUM mg/kg 52.3 160.4 
COPPER mg/kg 18.7 108.2 
LEAD mg/kg 30.24 112.18 
MERCURY mg/kg 0.13 0.696 
NICKEL mg/kg 15.9 42.8 
SILVER mg/kg 0.73 1.77 
ZINC mg/kg 124 271 
CHLORINATED PESTICIDES   
CHLORDANE µg/kg 2.26 4.79 
4,4-DDD µg/kg 1.22 7.81 
4,4-DDE µg/kg 2.07 374.17 
4,4-DDT µg/kg 1.19 4.77 
DIELDRIN µg/kg 0.715 4.3 
GAMMA-BHC µg/kg 0.32 0.99 
PAHs   
2-METHYLNAPHTHALENE µg/kg 20.21 201.28 
ACENAPHTHENE µg/kg 6.71 88.9 
ACENAPHTHYLENE µg/kg 5.87 127.87 
ANTHRACENE µg/kg 46.85 245 
BENZO(A)PYRENE µg/kg 88.81 763.22 
BENZ(A)ANTHRACENE µg/kg 74.83 692.53 
CHRYSENE µg/kg 107.77 845.98 
DIBENZ(A,H)ANTHRACENE µg/kg 6.22 134.61 
FLUORANTHENE µg/kg 112.82 1493.54 
FLUORENE µg/kg 21.17 144.35 
NAPHTHALENE µg/kg 34.57 390.64 
PHENANTHRENE µg/kg 86.68 543.53 
PYRENE µg/kg 152.66 1397.6 
PAHs, TOTAL µg/kg 1684.06 16770.4 
PCBs   
PCBs, TOTAL µg/kg 21.55 188.79 
SEMIVOLATILE ORGANIC COMPOUNDS    
BIS(2-ETHYLHEXYL)PHTHALATE µg/kg 182.16 2646.51 

                 Source:  MacDonald et al. 1996. Ecotoxicology 5: 253-278. 
 



Proposed Masonville DMCF
Draft Environmental Impact Statement

May 2006

Sample ID M-B1 M-B2 M-B3 MSN03-JV1 MSN03-JV2 MSN03-JV3 MSN03-JV4 MSN03-JV5
ANALYTE UNITS
GRAVEL % 2.6 0.7 7 2 0 0 0 0
SAND % 46.3 7.3 27.1 28 6 1 10 14
SILT % 36.5 71.7 49.1 41 65 65 46 63
CLAY % 14.6 20.3 16.8 29 29 34 44 23
SILT+CLAY % 51.1 92 65.9 70 94 99 90 86
LIQUID LIMIT -- NA NA NA 49 67 78 48 58
PLASTIC LIMIT -- NA NA NA 30 34 38 26 36
PLASTICITY INDEX -- 21 29 29 19 33 40 22 22
MOISTURE CONTENT % 114.6 135.7 116.8 132.6 129.4 169.5 127.1 95.6
PERCENT SOLIDS % 48.5 43.2 47.7 43 43.6 37.1 44 51.1
SPECIFIC GRAVITY -- 2.63 2.6 2.53 2.44 2.67 2.68 2.65 2.73

NA = constituent was not analyzed for this sample

KURT IRON WET BASIN
Sample ID M-B7 M-B8 MSNSURF05-1-S M-B5 M-B6 MBSURF05-1

ANALYTE UNITS
GRAVEL % 0 0 0 0 0.9 0
SAND % 10.4 6.8 9.9 9.5 60.6 7.7
SILT % 64.4 68 63.5 71.7 25.7 77.8
CLAY % 25.1 25.2 26.7 18.8 12.8 14.4
SILT+CLAY % 89.5 93.2 90.2 90.5 38.5 92.2
LIQUID LIMIT -- 67 63 62 81 41 NA
PLASTIC LIMIT -- 38 37 41 47 0 NA
PLASTICITY INDEX -- 29 26 21 34 NA NA
MOISTURE CONTENT % NA NA NA NA NA NA
PERCENT SOLIDS % 41.1 47.1 44.9 29 55.2 24.2
SPECIFIC GRAVITY -- 2.57 2.55 2.678 2.54 2.6 2.69

NA = constituent was not analyzed for this sample

TABLE A-28.  CONTINUED
MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND

TABLE A-28.  PHYSICAL PARAMETERS OF SEDIMENT FROM WITHIN THE PROPOSED ALIGNMENT
MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND
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Sample ID M-B1 M-B2 M-B3 MSN03-JV1 MSN03-JV2 MSN03-JV3 MSN03-JV4 MSN03-JV5
ANALYTE UNITS MDL
TOTAL ORGANIC CARBON % 0.13 2.04 2.96 2.59 3.60 2.70 3.40 3.11 3.14
AMMONIA NITROGEN MG/KG 6.16 59.3 39.2 90.7 105 56.4 116 62.3 66.2
NITRATE-NITRITE MG/KG 0.68 0.56 U 0.62 U 0.57 U 3.8 0.68 U 0.72 U 0.66 U 0.58 U 
TOTAL KJELDAHL NITROGEN MG/KG 121.6 1,540 J 2,500 J 1,980 J 1,540 1,610 1,620 1,200 927
BIOCHEMICAL OXYGEN DEMAND MG/KG 303.4 4,010 3,250 1,630 11,300 8,920 10,500 7,540 7,040
CHEMICAL OXYGEN DEMAND MG/KG 25.28 20.6 U 23.1 U 21 U 613 551 26.8 U 307 21.5 U 
ASBESTOS % NA ND ND ND ND ND ND ND ND
CYANIDE, TOTAL MG/KG 0.436 0.36 U 0.4 U 0.38 B 0.49 U 0.44 U 1.4 0.42 U 0.43 B 
OIL & GREASE MG/KG 195.2 NA NA NA 960 558 536 581 644
pH -- -- NA NA NA 8.2 8.2 8 8.1 8
TOTAL PHOSPHORUS MG/KG 58.14 406 331 576 494 308 701 56.4 U 49.4 U 
TOTAL SULFIDE MG/KG 2.52 659 916 218 4,070 2,590 2,750 1,870 1,190
ACID VOLATILE SULFIDE UMOLE/G 1.26 NA NA NA 132 49.6 48.3 55.5 42.1

NOTE: Shaded and bold values represent detected concentrations.
MDL = average method detection limit
NA = constituent was not analyzed for this sample
ND = constituent was not detected for this sample
B (inorganic) = compound was detected, but below reporting limit (value is estimated).
J (inorganic) = compound was detected in method blank
U = compound was analyzed but not detected

TABLE A-29. GENERAL CHEMISTRY CONCENTRATIONS IN SEDIMENT FROM WITHIN THE PROPOSED ALIGNMENT
MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND
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KURT IRON WET BASIN
Sample ID M-B7 M-B8 MSNSURF05-1-S M-B5 M-B6 WBSURF05-1

ANALYTE UNITS MDL
TOTAL ORGANIC CARBON % 0.13 3.31 1.49 2.42 3.74 2.62 3.67
AMMONIA NITROGEN MG/KG 6.16 104 67.4 NA 162 76.3 NA
NITRATE-NITRITE MG/KG 0.68 0.65 U 0.51 U 1.6 B 0.87 U 0.67 B --
TOTAL KJELDAHL NITROGEN MG/KG 121.6 1,630 J 1,340 J 2,120 2,090 J 1,220 J 3,240
BIOCHEMICAL OXYGEN DEMAND MG/KG 303.4 8,650 2,370 1,160 6990 3470 --
CHEMICAL OXYGEN DEMAND MG/KG 25.28 151 B 71 B 254 158 B 63.5 B 1,220
ASBESTOS % NA ND ND ND ND ND ND
CYANIDE, TOTAL MG/KG 0.436 0.94 B J 0.5 B J 0.48 U 0.7 U 0.4 B J --
OIL & GREASE MG/KG 195.2 634 652 172 U 582 665 319 U 
pH -- -- 7.6 7.7 NA 7.9 7.9 8.2
TOTAL PHOSPHORUS MG/KG 58.14 885 808 602 914 591 848
TOTAL SULFIDE MG/KG 2.52 976 679 214 2,730 385 NA
ACID VOLATILE SULFIDE UMOLE/G 1.26 35.9 27.4 14.2 78 5.4 NA

NOTE: Shaded and bold values represent detected concentrations.
MDL = average method detection limit
NA = constituent was not analyzed for this sample
ND = constituent was not detected for this sample
B (inorganic) = compound was detected, but below reporting limit (value is estimated).
J (inorganic) = compound was detected in method blank
U = compound was analyzed but not detected

TABLE A-29. CONTINUED
MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND
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Sample ID M-B1 M-B2 M-B3 MSN03-JV1 MSN03-JV2 MSN03-JV3 MSN03-JV4 MSN03-JV5
ANALYTE UNITS MDL TEL* PEL*
ALUMINUM MG/KG 1.98 -- -- 12,600 E 17,300 E 13,600 E 20,600 E 20,900 E 20,600 E 19,300 E 17,600 E 
ANTIMONY MG/KG 0.402 -- -- 1.1 N 0.62 BN 0.37 BN 0.95 BN 0.98 BN 1.3 BN 0.66 BN 0.63 BN 
ARSENIC MG/KG 0.302 7.24 41.6 18.1 11.7 15.7 64.3 E 24.9 E 23.7 E 38 E 13.2 E 
BARIUM MG/KG -- -- -- -- -- -- -- -- 23.7 E -- --
BERYLLIUM MG/KG 0.036 -- -- 5.6 1.4 1.1 1.5 2 23.7 E 1.5 1.4
CADMIUM MG/KG 0.050 0.676 4.21 0.74 0.47 B 0.62 2.5 1.2 23.7 E 1.1 0.85
CALCIUM MG/KG -- -- -- -- -- -- -- -- 23.7 E -- --
CHROMIUM MG/KG 0.079 52.3 160.4 119 NE 90.5 NE 93 NE 229 E 176 E 23.7 E 125 E 107 E 
HEXAVALENT CHROMIUM MG/KG 0.168 -- -- -- -- -- -- -- 23.7 E -- --
COBALT MG/KG 0.074 -- -- 17.5 E 14.6 E 11.4 E 16.4 E 18.5 E 23.7 E 15.3 E 15.4 E 
COPPER MG/KG 0.136 18.7 108.2 353 118 102 399 E 220 E 23.7 E 213 E 110 E 
IRON MG/KG 2.16 -- 29,200 E 28,600 E 24,500 E 36,800 E 34,900 E 23.7 E 30,700 E 28,000 E 
LEAD MG/KG 0.330 30.24 112.18 213 NE 85 NE 104 NE 223 E 147 E 23.7 E 142 E 96 E 
MAGNESIUM MG/KG -- -- -- -- -- -- -- -- 23.7 E -- --
MANGANESE MG/KG 0.021 -- -- 326 293 303 277 E 346 E 23.7 E 272 E 272 E 
MERCURY MG/KG 0.005 0.13 0.696 0.7 0.36 0.29 1 0.64 23.7 E 0.74 0.37
NICKEL MG/KG 0.106 15.9 42.8 56.2 E 33.2 E 25.6 E 41.7 E 46.5 E 23.7 E 34.8 E 33.5 E 
SELENIUM MG/KG 0.292 -- -- 2 1.4 1.6 13.8 4 23.7 E 5.6 2.1
SILVER MG/KG 0.073 0.73 1.77 0.62 0.37 B 0.38 B 0.78 0.78 23.7 E 0.48 B 0.35 B 
THALLIUM MG/KG 0.500 -- -- 0.41 U 0.46 U 0.42 U 0.56 U 0.5 U 23.7 E 0.49 U 0.42 U 
TIN MG/KG 0.576 -- -- 25.2 10.8 B 9.7 B 12.6 B 15.9 23.7 E 7.2 B 10.7 B 
ZINC MG/KG 0.158 124 271 1,790 E 262 E 230 E 483 E 495 E 23.7 E 336 E 268 E 

RATIO OF SEM/AVS -- -- -- -- 0.000089 0.11 0.49 0.045 0.21 0.18 0.086 0.093

*Source :  MacDonald et al. 1996.  Ecotoxicology 5: 253-278.

NOTE: Shaded and bold values represent E = reported value is estimated because of the presence of interference
  detected concentrations. J (inorganic) = compound was detected in method blank
MDL = average method detection limit N = spiked sample recovery is not within control limits
TEL = threshold effects level U = compound was analyzed but not detected
PEL = probable effects level
B (inorganic) = compound was detected,
 but below reporting limit (value is estimated).

TABLE A-30.  METAL CONCENTRATIONS (MG/KG) IN SEDIMENT FROM WITHIN THE PROPOSED ALIGNMENT
MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND
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KURT IRON
Sample ID M-B7 M-B8 MSNSURF05-1-S M-B5 M-B6

ANALYTE UNITS MDL TEL* PEL*
ALUMINUM MG/KG 1.98 -- -- -- -- -- NA NA
ANTIMONY MG/KG 0.402 -- -- -- -- 1.8 N U -- --
ARSENIC MG/KG 0.302 7.24 41.6 38.1 11.1 9.9 20.4 12.1
BARIUM MG/KG -- -- -- 99.3 72.1 -- 85.7 57.8
BERYLLIUM MG/KG 0.036 -- -- -- -- 1.4 -- --
CADMIUM MG/KG 0.050 0.676 4.21 2.1 1.1 1.3 1.9 1.1
CALCIUM MG/KG -- -- -- 1720 1230 -- 4,850 2,390
CHROMIUM MG/KG 0.079 52.3 160.4 225 66.3 74.3 E 193 129
HEXAVALENT CHROMIUM MG/KG 0.168 -- -- 0.16 U 0.13 U NA NA NA
COBALT MG/KG 0.074 -- -- -- -- -- NA NA
COPPER MG/KG 0.136 18.7 108.2 303 65.9 95.9 E 263 176
IRON MG/KG 2.16 -- 33,700 25,200 35,800 20,800
LEAD MG/KG 0.330 30.24 112.18 157 53.7 69.3 E 204 141
MAGNESIUM MG/KG -- -- -- 4500 4360 -- 5,420 3,300
MANGANESE MG/KG 0.021 -- -- -- -- -- NA NA
MERCURY MG/KG 0.005 0.13 0.696 0.75 0.22 0.24 0.91 0.8
NICKEL MG/KG 0.106 15.9 42.8 46.5 34.3 33.7 E 43.5 28.8
SELENIUM MG/KG 0.292 -- -- 4.4 0.49 B 1.4 2.3 1.7
SILVER MG/KG 0.073 0.73 1.77 1.1 0.41 B 0.42 B 0.95 0.51
THALLIUM MG/KG 0.500 -- -- -- -- 0.78 B -- --
TIN MG/KG 0.576 -- -- -- -- -- NA NA
ZINC MG/KG 0.158 124 271 541 162 219 E 582  d 357

RATIO OF SEM/AVS -- -- -- -- 0.23 0.095 0.3 0.11 1.1
Source :  MacDonald et al. 1996.

*Wet Basin was not tested for analytes described in table above
NOTE: Shaded and bold values represent E = reported value is estimated because of the presence of interference
  detected concentrations. J (inorganic) = compound was detected in method blank
MDL = average method detection limit N = spiked sample recovery is not within control limits
TEL = threshold effects level U = compound was analyzed but not detected
PEL = probable effects level
B (inorganic) = compound was detected,
 but below reporting limit (value is estimated).
NA = constituent was not analyzed for this sample

TABLE A-30.  CONTINUED*
MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND
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Sample ID M-B1 M-B2 M-B3 MSN03-JV1 MSN03-JV2 MSN03-JV3 MSN03-JV4 MSN03-JV5
ANALYTE UNITS MDL TEL** PEL**
PCB 8* UG/KG 0.241 -- -- 2.3 U 0.65 U 0.71 U 4 PG 0.35 U 5.4 PG 3.3 PG 2.6 PG 
PCB 18* UG/KG 0.160 -- -- 8.4 PG 1.8 J PG 2.4 PG 3.4 PG 13 PG 11 PG 5.4 PG 3.9 PG 
PCB 28* UG/KG 0.260 -- -- 21 PG 6.2 PG 8.9 PG 6.1 19 PG 13 PG 4.7 6.1 PG 
PCB 44* UG/KG 0.240 -- -- 18 4 6.3 2.6 11 10 2.6 3.5
PCB 49 UG/KG 0.245 -- -- 23 5.8 11 3 13 13 2.2 4.6
PCB 52* UG/KG 0.233 -- -- 22 5.9 11 3.3 15 18 3 5.9
PCB 66* UG/KG 0.189 -- -- 18 PG 7.2 7.2 PG 4.2 PG 19 15 PG 3.2 PG 5.3 PG 
PCB 77* UG/KG 0.252 -- -- 8.1 PG 3.7 PG 3.5 PG 0.1 U 0.37 U 0.39 U 0.09 U 0.31 U 
PCB 87 UG/KG 0.217 -- -- 21 2.5 PG 3.1 PG 1.9 PG 6.8 PG 5.9 PG 2 PG 1.8 PG 
PCB 101* UG/KG 0.234 -- -- 44 8.8 15 0.095 U 21 23 0.083 U 8.8
PCB 105* UG/KG 0.243 -- -- 13 2.3 0.91 U 2.8 6.5 5.4 2.1 2.1
PCB 118* UG/KG 0.238 -- -- 41 5 PG 8.6 6.2 12 PG 19 4.4 6
PCB 126* UG/KG 0.306 -- -- 2.5 U 0.69 U 0.75 U 0.12 U 0.45 U 0.47 U 0.11 U 0.38 U 
PCB 128* UG/KG 0.238 -- -- 8.4 PG 1.3 J PG 1.5 J PG 1.3 PG 3.5 PG 4 PG 0.91 PG 1.4 J PG 
PCB 138* UG/KG 0.248 -- -- 43 PG 11 12 PG 7.5 18 21 4.9 9.5
PCB 153* UG/KG 0.241 -- -- 54 13 PG 26 PG 8.9 20 25 5.6 15
PCB 156 UG/KG 0.234 -- -- 6.3 J PG 0.84 U 1.1 J PG 0.89 PG 3.3 3.1 0.083 U 0.29 U 
PCB 169* UG/KG 0.227 -- -- 3.8 U 1.1 U 1.2 U 0.093 U 0.33 U 0.35 U 0.081 U 0.28 U 
PCB 170* UG/KG 0.240 -- -- 24 2.8 PG 8.6 3.6 8 9.4 2.2 6.7
PCB 180* UG/KG 0.238 -- -- 44 9.1 17 7.4 15 19 4.6 13
PCB 183 UG/KG 0.233 -- -- 14 2.9 4.5 1.4 PG 3.4 PG 3.8 PG 0.89 PG 2.6 PG 
PCB 184 UG/KG 0.200 -- -- 1.7 U 0.48 U 0.52 U 0.081 U 0.29 U 0.31 U 0.071 U 0.25 U 
PCB 187* UG/KG 0.245 -- -- 25 6.7 12 4.4 8.1 10 2.7 7.4
PCB 195 UG/KG 0.234 -- -- 4.3 J PG 0.96 J 2.4 0.65 PG 1.6 J 0.36 U 0.51 0.29 U 
PCB 206 UG/KG 0.233 -- -- 12 2.4 2.2 3.1 2.9 2.5 PG 1.4 2.3
PCB 209 UG/KG 0.248 -- -- 5 J 2.1 2 J 3.7 2.6 2 PG 1.6 PG 0.97 J PG 
TOTAL PCBs (ND=0) UG/KG -- 21.55 188.79 784 178 280 131 378 416 99.2 194
TOTAL PCBs (ND=1/2DL) UG/KG -- 21.55 188.79 805 184 288 133 385 422 101 199
*PCB congeners used for Total PCB summation, as per Table 9-3 of the ITM (USEPA/USACE 1998)
**Source :  MacDonald et al. 1996.  Ecotoxicology 5: 253-278.

NOTE: Shaded and bold values represent detected concentrations.
MDL = average method detection limit
TEL = threshold effects level
PEL = probable effects level
J = compound was detected, but below the reporting limit (value is estimated)
PG = the percent difference between the original and confirmation analysis is greater than 40%
U = compound was analyzed but not detected

TABLE A-31. PCB CONGENER CONCENTRATIONS (UG/KG) IN SEDIMENT FROM WITHIN THE PROPOSED ALIGNMENT
MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND
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KURT IRON WET BASIN
Sample ID M-B7 M-B8 MSNSURF05-1-S M-B5 M-B6 WBSURF05-01

ANALYTE UNITS MDL TEL** PEL**
PCB 8* UG/KG 0.241 -- -- 7.4 PG 8.8 PG 2.5 PG 2.4 J PG 2.6 J PG 2.9 J PG 
PCB 18* UG/KG 0.160 -- -- 26 21 3.6 PG 4.5 PG 8.5 9
PCB 28* UG/KG 0.260 -- -- 30 PG 35 5.5 10 12 14
PCB 44* UG/KG 0.240 -- -- 25 12 3 5.3 6.6 9.3
PCB 49 UG/KG 0.245 -- -- 20 11 3.7 7.1 7.9 9.7
PCB 52* UG/KG 0.233 -- -- 28 13 4.3 7.8 9.6 13
PCB 66* UG/KG 0.189 -- -- 28 PG 15 5.6 8.3 PG 9.5 PG 9.4 PG 
PCB 77* UG/KG 0.252 -- -- 5.1 PG 1.6 J PG 0.64 PG 1.6 J PG 1.5 J PG 0.75 U 
PCB 87 UG/KG 0.217 -- -- 14 PG 1.6 J PG 1.5 PG 4.1 PG 6.1 PG 5.7 PG 
PCB 101* UG/KG 0.234 -- -- 33 9.1 5.5 15 15 16
PCB 105* UG/KG 0.243 -- -- 13 1.6 J 1.6 5.4 5.6 3.2 J PG 
PCB 118* UG/KG 0.238 -- -- 30 5.3 4.1 15 14 14
PCB 126* UG/KG 0.306 -- -- 1.6 J PG 0.84 U 0.098 U 1.6 J 1.2 J PG 0.91 U 
PCB 128* UG/KG 0.238 -- -- 6.6 PG 0.94 J PG 1 PG 3.5 PG 3.7 PG 3.6 PG 
PCB 138* UG/KG 0.248 -- -- 31 5 5.4 19 18 18
PCB 153* UG/KG 0.241 -- -- 33 6.4 7.1 26 20 22
PCB 156 UG/KG 0.234 -- -- 4.1 0.65 U 0.72 2.4 J 2.4 J 2.4 J PG 
PCB 169* UG/KG 0.227 -- -- 0.79 U 0.63 U 0.42 PG 0.53 U 0.6 U 0.69 J PG 
PCB 170* UG/KG 0.240 -- -- 12 2.2 J 2.8 PG 11 8.4 8.7 PG 
PCB 180* UG/KG 0.238 -- -- 23 4.6 5.8 22 16 16
PCB 183 UG/KG 0.233 -- -- 5.4 PG 1 J PG 1.1 PG 4.8 PG 3.5 PG 5.3
PCB 184 UG/KG 0.200 -- -- 0.69 U 0.55 U 0.064 U 0.47 U 0.52 U 0.59 U 
PCB 187* UG/KG 0.245 -- -- 14 2.8 J 3.8 15 9.7 10
PCB 195 UG/KG 0.234 -- -- 2.6 J 0.64 U 0.62 3.4 2.4 J 1.9 J 
PCB 206 UG/KG 0.233 -- -- 4.5 1.7 J 1.3 6.2 3.2 3.7
PCB 209 UG/KG 0.248 -- -- 2.8 J 2.2 J 1.5 3.5 0.65 U 3.5
TOTAL PCBs (ND=0) UG/KG -- 21.55 188.79 693 289 125 347 324 340
TOTAL PCBs (ND=1/2DL) UG/KG -- 21.55 188.79 694 290 125 347 324 341
*PCB congeners used for Total PCB summation, as per Table 9-3 of the ITM (USEPA/USACE 1998)
**Source :  MacDonald et al. 1996.  Ecotoxicology 5: 253-278.

NOTE: Shaded and bold values represent detected concentrations.
MDL = average method detection limit
TEL = threshold effects level
PEL = probable effects level
J = compound was detected, but below the reporting limit (value is estimated)
PG = the percent difference between the original and confirmation analysis is greater than 40%
U = compound was analyzed but not detected

MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND
TABLE A-31. CONTINUED
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Sample ID MSN03-JV1 MSN03-JV2 MSN03-JV3 MSN03-JV4 MSN03-JV5
ANALYTE UNITS MDL
AROCLOR 1016 UG/KG 33.2 37 U 34 U 35 U 32 U 28 U 
AROCLOR 1221 UG/KG 16.2 18 U 16 U 17 U 16 U 14 U 
AROCLOR 1232 UG/KG 19.8 22 U 20 U 21 U 19 U 17 U 
AROCLOR 1242 UG/KG 14.2 16 U 14 U 15 U 14 U 12 U 
AROCLOR 1248 UG/KG 15.2 77 190 160 51 100
AROCLOR 1254 UG/KG 5.56 150 270 280 93 4.7 U 
AROCLOR 1260 UG/KG 4.66 180 270 320 120 280
There are no TEL and PEL values for PCB Aroclors

NOTE: Shaded and bold values represent detected concentrations.
MDL = average method detection limit
U = compound was analyzed but not detected

KURT IRON
Sample ID M-B7 M-B8 MSNSURF05-1-S M-B5 M-B6

ANALYTE UNITS MDL
AROCLOR 1016 UG/KG 33.2 32 U 25 U 29 U 43 U 26 U 
AROCLOR 1221 UG/KG 16.2 15 U 12 U 14 U 21 U 13 U 
AROCLOR 1232 UG/KG 19.8 19 U 15 U 18 U 25 U 16 U 
AROCLOR 1242 UG/KG 14.2 13 U 11 U 12 U 18 U 11 U 
AROCLOR 1248 UG/KG 15.2 340 200 13 U 86 110
AROCLOR 1254 UG/KG 5.56 340 4.2 U 4.9 U 210 170
AROCLOR 1260 UG/KG 4.66 220 42 50 190 180
There are no TEL and PEL values for PCB Aroclors

*Wet Basin was not tested for analytes described in table above
NOTE: Shaded and bold values represent detected concentrations.
MDL = average method detection limit
U = compound was analyzed but not detected

TABLE A-32.  CONTINUED*

TABLE A-32.  PCB AROCLOR CONCENTRATIONS (UG/KG) IN SEDIMENT FROM WITHIN THE PROPOSED 
ALIGNMENT

MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND
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Sample ID M-B1 M-B2 M-B3 MSN03-JV1 MSN03-JV2 MSN03-JV3 MSN03-JV4 MSN03-JV5
ANALYTE UNITS MDL TEL* PEL*
1-METHYLNAPHTHALENE UG/KG 6.00 -- -- 20 J 17 J 17 J 40 40 50 37 43
2-METHYLNAPHTHALENE UG/KG 6.86 20.21 201.28 42 34 32 110 89 110 82 89
ACENAPHTHENE UG/KG 6.18 6.71 88.9 25 J 18 J 25 J 40 27 39 34 35
ACENAPHTHYLENE UG/KG 6.18 5.87 127.87 83 60 53 98 73 98 92 76
ANTHRACENE UG/KG 5.06 46.85 245 110 84 82 260 160 240 160 160
BENZO(A)ANTHRACENE UG/KG 4.66 74.83 692.53 240 200 200 620 280 460 260 400
BENZO(A)PYRENE UG/KG 6.28 88.81 763.22 410 280 250 650 450 550 330 440
BENZO(B)FLUORANTHENE UG/KG 3.46 -- -- 360 250 370 760 590 720 590 550
BENZO(GHI)PERYLENE UG/KG 3.64 -- -- 350 270 220 540 420 530 390 470
BENZO(K)FLUORANTHENE UG/KG 6.98 -- -- 390 260 3.7 U 290 210 250 5.8 U 180
CHRYSENE UG/KG 4.20 107.77 845.98 280 270 250 680 340 490 260 440
DIBENZO(A,H)ANTHRACENE UG/KG 4.20 6.22 134.61 140 92 81 120 92 120 88 99
FLUORANTHENE UG/KG 4.06 112.82 1,493.54 500 480 390 1200 770 1100 500 770
FLUORENE UG/KG 6.62 21.17 144.35 41 28 J 34 56 46 60 47 55
INDENO(1,2,3-CD)PYRENE UG/KG 3.98 -- -- 290 210 180 410 310 390 290 350
NAPHTHALENE UG/KG 6.96 34.57 390.64 61 49 57 170 150 190 160 100
PHENANTHRENE UG/KG 5.34 86.68 543.53 160 150 160 310 240 310 180 320
PYRENE UG/KG 3.78 152.66 1,397.60 440 300 300 1100 710 800 740 660
TOTAL PAHs (ND=0) UG/KG -- 1,684.06 16,770.40 3,942 3,052 2,701 7,454 4,997 6,507 4,240 5,237
TOTAL PAHs (ND=1/2DL) UG/KG -- 1,684.06 16,770.40 3,942 3,052 2,701 7,454 4,997 6,507 4,240 5,237
*Source :  MacDonald et al. 1996.  Ecotoxicology 5: 253-278.

NOTE: Shaded and bold values represent detected concentrations.
MDL = average method detection limit
TEL = threshold effects level
PEL = probable effects level
U = compound was analyzed but not detected

TABLE A-33. PAH CONCENTRATIONS (UG/KG) IN SEDIMENT FROM WITHIN THE PROPOSED ALIGNMENT
MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND
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KURT IRON
Sample ID M-B7 M-B8 MSNSURF05-1-S M-B5 M-B6

ANALYTE UNITS MDL TEL** PEL**
1-METHYLNAPHTHALENE UG/KG 6.00 -- -- 40 27 26 J 36 42
2-METHYLNAPHTHALENE UG/KG 6.86 20.21 201.28 83 56 47 J 71 74
ACENAPHTHENE UG/KG 6.18 6.71 88.9 38 J 23 33 J 44 47
ACENAPHTHYLENE UG/KG 6.18 5.87 127.87 100 51 57 J 53 62
ANTHRACENE UG/KG 5.06 46.85 245 140 60 87 95 130
BENZO(A)ANTHRACENE UG/KG 4.66 74.83 692.53 280 160 280 320 370
BENZO(A)PYRENE UG/KG 6.28 88.81 763.22 600 180 340 390 350
BENZO(B)FLUORANTHENE UG/KG 3.46 -- -- 850 230 470 530 450
BENZO(GHI)PERYLENE UG/KG 3.64 -- -- 440 150 290 410 340
BENZO(K)FLUORANTHENE UG/KG 6.98 -- -- 290 73 150 160 140
CHRYSENE UG/KG 4.20 107.77 845.98 330 190 370 340 390
DIBENZO(A,H)ANTHRACENE UG/KG 4.20 6.22 134.61 120 37 64 J 84 76
FLUORANTHENE UG/KG 4.06 112.82 1,493.54 430 240 600 390 580
FLUORENE UG/KG 6.62 21.17 144.35 52 36 44 J 55 93
INDENO(1,2,3-CD)PYRENE UG/KG 3.98 -- -- 350 120 230 300 250
NAPHTHALENE UG/KG 6.96 34.57 390.64 150 44 63 J 160 110
PHENANTHRENE UG/KG 5.34 86.68 543.53 210 120 230 200 250
PYRENE UG/KG 3.78 152.66 1,397.60 1100 290 540 620 610
TOTAL PAHs (ND=0) UG/KG -- 1,684.06 16,770.40 5,603 2,087 3,921 4,258 4,364
TOTAL PAHs (ND=1/2DL) UG/KG -- 1,684.06 16,770.40 5,603 2,087 3,921 4,258 4,364
**Source :  MacDonald et al. 1996.  Ecotoxicology 5: 253-278.

*Wet Basin was not tested for analytes described in table above
NOTE: Shaded and bold values represent detected concentrations.
MDL = average method detection limit
TEL = threshold effects level
PEL = probable effects level
U = compound was analyzed but not detected

TABLE A-33. CONTINUED*
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Sample ID M-B1 M-B2 M-B3 MSN03-JV1 MSN03-JV2 MSN03-JV3 MSN03-JV4 MSN03-JV5
ANALYTE UNITS MDL TEL* PEL*
4,4'-DDD UG/KG 0.690 1.22 7.81 4.9 PG 4.9 7.4 17 12 20 23 5 PG 
4,4'-DDE UG/KG 0.404 2.07 374.17 5.2 3.2 3.2 PG 11 PG -- 13 11 PG 8.1
4,4'-DDT UG/KG 0.658 1.19 4.77 3.2 PG 2.8 PG 3.7 PG 0.73 U 0.66 U 0.7 U 0.64 U 0.56 U 
ALDRIN UG/KG 0.404 -- -- 0.16 U 0.18 U 0.16 U 0.45 U 0.41 U 1.5 J PG 0.39 U 0.34 U 
ALPHA-BHC UG/KG 0.698 -- -- 0.24 J PG 0.19 J 0.12 U 0.78 U 0.7 U 0.74 U 0.68 U 0.59 U 
BETA-BHC UG/KG 0.446 -- -- 0.18 U 0.2 U 0.18 U 0.5 U 0.45 U 0.47 U 2.5 J 0.38 U 
CHLORDANE UG/KG 12.0 -- -- 0.72 U 0.81 U 0.74 U 13 U 12 U 13 U 12 U 10 U 
CHLOROBENSIDE UG/KG 1.72 -- -- 0.4 U 0.45 U 0.41 U 1.9 U 1.7 U 1.8 U 1.7 U 1.5 U 
DACHTAL UG/KG 1.13 -- -- 0.29 U 0.45 J 0.3 U 1.3 U 1.1 U 1.2 U 1.1 U 0.97 U 
DELTA-BHC UG/KG 0.420 -- -- 0.11 U 0.13 U 0.11 U 0.47 U 0.42 U 0.44 U 0.41 U 0.36 U 
DIELDRIN UG/KG 0.732 0.715 4.3 1.1 J PG 0.93 J PG 1.3 J PG 2.1 J PG 0.73 U 0.78 U 3.2 J 1.9 J PG 
ENDOSULFAN I UG/KG 0.077 -- -- 0.29 U 0.33 U 0.3 U 0.086 U 0.077 U 0.081 U 0.074 U 0.065 U 
ENDOSULFAN II UG/KG 0.416 -- -- 6 3.4 4.9 PG 0.47 U 0.42 U 0.44 U 0.4 U 0.35 U 
ENDOSULFAN SULFATE UG/KG 0.414 -- -- 0.18 U 0.2 U 0.18 U 0.46 U 0.42 U 0.44 U 0.4 U 0.35 U 
ENDRIN UG/KG 0.694 -- -- 1.5 J PG 0.72 J PG 2.1 PG 0.77 U 8.3 PG 7.8 PG 6.1 6 PG 
ENDRIN ALDEHYDE UG/KG 0.440 -- -- 2.3 PG 2.1 PG 1.9 PG 0.49 U 0.44 U 0.47 U 0.43 U 0.37 U 
GAMMA-BHC UG/KG 0.730 0.32 0.99 0.15 U 0.17 U 0.15 U 0.82 U 0.73 U 0.77 U 0.71 U 0.62 U 
HEPTACHLOR UG/KG 0.804 -- -- 0.19 U 0.22 U 0.2 U 0.9 U 0.81 U 0.85 U 0.78 U 0.68 U 
HEPTACHLOR EPOXIDE UG/KG 0.432 -- -- 0.13 U 0.14 U 0.13 U 0.48 U 0.43 U 0.46 U 0.42 U 0.37 U 
METHOXYCHLOR UG/KG 1.36 -- -- 0.51 U 0.57 U 0.52 U 1.5 U 1.4 U 1.4 U 1.3 U 1.2 U 
MIREX UG/KG 0.576 -- -- 0.13 U 0.15 U 0.13 U 0.64 U 0.58 U 0.61 U 0.56 U 0.49 U 
TOXAPHENE UG/KG 72.6 -- -- 3.2 U 3.6 U 3.3 U 81 U 73 U 77 U 70 U 62 U 

TABLE A-34.  CHLORINATED PESTICIDE CONCENTRATIONS (UG/KG) IN SEDIMENT FROM WITHIN THE PROPOSED ALIGNMENT
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KURT IRON WET BASIN
M-B7 M-B8 MSNSURF05-1- M-B5 M-B6 WBSURF05-1

ANALYTE UNITS MDL TEL* PEL*
4,4'-DDD UG/KG 0.690 1.22 7.81 11 7 1.6 J PG 5.2 J PG 7.5 PG 37
4,4'-DDE UG/KG 0.404 2.07 374.17 10 PG 4.4 PG 1.2 U 5.6 PG 14 PG 17 J PG 
4,4'-DDT UG/KG 0.658 1.19 4.77 12 PG 2.8 J PG 1 U 12 PG 11 PG 14 J PG 
ALDRIN UG/KG 0.404 -- -- 0.51 U 0.4 U 5.9 J PG 0.68 U 0.42 U 6 J PG 
ALPHA-BHC UG/KG 0.698 -- -- 0.35 U 0.27 U 0.8 U 0.46 U 0.29 U 1.5 U 
BETA-BHC UG/KG 0.446 -- -- 5.7 PG 0.42 U 1.2 U 0.72 U 0.44 U 2.3 U 
CHLORDANE UG/KG 12.0 -- -- 3.8 U 3 U 4.3 U 5.1 U 3.2 U 1,100
CHLOROBENSIDE UG/KG 1.72 -- -- 1.7 U 1.3 U 3.8 U 2.2 U 1.4 U 7.1 U 
DACHTAL UG/KG 1.13 -- -- 1.1 U 0.86 U 2.5 U 1.5 U 0.9 U 4.7 U 
DELTA-BHC UG/KG 0.420 -- -- 0.44 U 0.35 U 1 U 0.59 U 0.37 U 1.9 U 
DIELDRIN UG/KG 0.732 0.715 4.3 0.39 U 1.1 J PG 0.9 U 1.5 J PG 1.5 J PG 3.6 J PG 
ENDOSULFAN I UG/KG 0.077 -- -- 0.39 U 0.31 U 0.91 U 0.53 U 0.33 U 1.7 U 
ENDOSULFAN II UG/KG 0.416 -- -- 9.1 PG 1.5 J PG 1.4 U 11 PG 18 2.7 U 
ENDOSULFAN SULFATE UG/KG 0.414 -- -- 0.55 U 0.44 U 1.3 U 0.74 U 0.46 U 2.4 U 
ENDRIN UG/KG 0.694 -- -- 0.4 U 0.32 U 1.6 J PG 0.54 U 0.33 U 1.7 U 
ENDRIN ALDEHYDE UG/KG 0.440 -- -- 15 3.1 J PG 2 U 15 12 3.7 U 
GAMMA-BHC UG/KG 0.730 0.32 0.99 0.34 U 0.27 U 0.79 U 0.46 U 0.28 U 1.5 U 
HEPTACHLOR UG/KG 0.804 -- -- 0.39 U 0.31 U 0.9 U 0.52 U 3 J 5.1 J 
HEPTACHLOR EPOXIDE UG/KG 0.432 -- -- 3.9 J PG 1.4 J PG 1.1 U 0.97 J PG 1.3 J PG 5.2 J PG 
METHOXYCHLOR UG/KG 1.36 -- -- 0.89 U 0.7 U 2 U 1.2 U 0.73 U 3.8 U 
MIREX UG/KG 0.576 -- -- 0.55 U 0.43 U 2.7 J PG 0.74 U 0.45 U 10 J PG 
TOXAPHENE UG/KG 72.6 -- -- 27 U 21 U 13 U 36 U 22 U 23 U 
*Source :  MacDonald et al. 1996.  Ecotoxicology 5: 253-278.

NOTE: Shaded and bold values represent detected concentrations.
MDL = average method detection limit
TEL = threshold effects level
PEL = probable effects level
J = compound was detected, but below the reporting limit (value is estimated)
PG = the percent difference between the original and confirmation analysis is greater than 40%
U = compound was analyzed but not detected

TABLE A-34.  CONTINUED
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Sample ID M-B1 M-B2 M-B3 MSN03-JV1 MSN03-JV2 MSN03-JV3 MSN03-JV4 MSN03-JV5
ANALYTE UNITS MDL*
AZINPHOS-METHYL UG/KG 52.8 8.6 U 9.7 U 8.8 U 59 U 53 U 56 U 51 U 45 U 
DEMETON (TOTAL) UG/KG 100.4 16 U 18 U 17 U 110 U 100 U 110 U 97 U 85 U 
MALATHION UG/KG 36.8 6 U 6.7 U 6.1 U 41 U 37 U 39 U 36 U 31 U 
METHYL PARATHION UG/KG 37.6 6.1 U 6.9 U 6.2 U 42 U 38 U 40 U 36 U 32 U 
PARATHION UG/KG 45.6 7.4 U 8.3 U 7.6 U 51 U 46 U 48 U 44 U 39 U 
*There are no TEL and PEL values for organophosphorus pesticides

NOTE: Shaded and bold values represent detected concentrations
MDL = average method detection limit
U = compound was analyzed but not detected

KURT IRON
Sample ID M-B7 M-B8 MSNSURF05-1-S M-B5 M-B6

ANALYTE UNITS MDL**
AZINPHOS-METHYL UG/KG 52.8 10 U 8 U 47 U 14 U 8.3 U 
DEMETON (TOTAL) UG/KG 100.4 19 U 15 U 88 U 26 U 16 U 
MALATHION UG/KG 36.8 7 U 5.5 U 32 U 9.4 U 5.8 U 
METHYL PARATHION UG/KG 37.6 7.1 U 5.6 U 33 U 9.6 U 5.9 U 
PARATHION UG/KG 45.6 8.7 U 6.9 U 40 U 12 U 7.2 U 

*Wet Basin was not tested for analytes described in table above
**There are no TEL and PEL values for organophosphorus pesticides
NOTE: Shaded and bold values represent detected concentrations
MDL = average method detection limit
U = compound was analyzed but not detected

TABLE A-35.  CONTINUED*
MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND

TABLE A-35 ORGANOPHOSPHOURS PESTICIDE CONCENTRATIONS (UG/KG) IN SEDIMENT FROM WITHIN THE PROPOSED 
ALIGNMENT
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Sample ID M-B1 M-B2 M-B3 MSN03-JV1 MSN03-JV2 MSN03-JV3 MSN03-JV4 MSN03-JV5
ANALYTE UNITS RL TEF*
2,3,7,8-TCDD PG/G 1.2 1 0.93 U 6.2 0.61 U 1.5 J 1.6 J 1.3 U 1.1 U 1.1 U 
1,2,3,7,8-PECDD PG/G 3.7 0.5 2.5 U 1.4 U 1.5 U 3.4 U 3.6 U 5.1 U 4 U 2.5 U 
1,2,3,4,7,8-HXCDD PG/G 4.5 0.1 3.6 U 2.6 U 2.6 U 3.9 U 5.7 U 5.8 U 4.9 U 2.2 U 
1,2,3,6,7,8-HXCDD PG/G -- 0.1 17 8.4 J 12 15 24 27 12 6 J 
1,2,3,7,8,9-HXCDD PG/G 4.5 0.1 5.1 U 5.9 J 5.3 J 9.3 J 14 12 J 7.5 J 4.5 U 
1,2,3,4,6,7,8-HPCDD PG/G -- 0.01 330 170 260 350 540 610 210 140
OCDD PG/G -- 0.001 5,000 3,700 5,000 6,600 11,000 E 12,000 E 4,600 3,200
2,3,7,8-TCDF PG/G -- 0.1 8.6 5 3.6 6.8 7.7 8.7  JA 2.6 2.3
1,2,3,7,8-PECDF PG/G 4.3 0.05 5.1 U 3.5 U 2.5 U 5.1 U 6.5 J 9.2 J 5.7 U 2.1 U 
2,3,4,7,8-PECDF PG/G 1.9 0.5 8.6 J 4.6 U 4.2 U 9 J 10 J 17 8.5 J 1.9 U 
1,2,3,4,7,8-HXCDF PG/G 4.6 0.1 18 10 J 9.2 J 13 J 17 33 12 J 4.6 U 
1,2,3,6,7,8-HXCDF PG/G 2.6 0.1 7.9 J 4 U 3.9 U 8.2 J 9.4 J 17 8 J 2.6 U 
2,3,4,6,7,8-HXCDF PG/G 2.2 0.1 6.2 J 3 U 3 U 8.9 J 8.4 J 13 J 8.4 J 2.2 U 
1,2,3,7,8,9-HXCDF PG/G 1.6 0.1 0.75 U 0.56 U 0.43 U 1.1 U 0.94 U 1.4 U 4.1 U 1.2 U 
1,2,3,4,6,7,8-HPCDF PG/G -- 0.01 100 37 59 150 150 220 87 38
1,2,3,4,7,8,9-HPCDF PG/G 5.8 0.01 11 3.3 U 5.5 J 7 U 13 15 8.9 J 4.5 U 
OCDF PG/G -- 0.001 200 77 170 330 410 470 210 100
DIOXIN TEQ (ND=0) PG/G -- -- 15.0 11.6 6.8 17.8 23.1 29.7 12.8 2.94
DIOXIN TEQ (ND=1/2DL) PG/G -- -- 17.3 14.0 9.4 19.9 25.3 33.3 16.0 6.16
* Source:  USEPA 1989.  1989 Update to the Interim Procedures for Estimating Risks Associated with Exposures to Mixtures of Chlorinated Dibenzo-p-Dioxins and Dibenzofurans (CDDs and CDFs)
There are no TEL and PEL values for dioxin and furan congeners

NOTE: Shaded and bold values represent detected concentrations.
RL = average reporting limit
TEF = toxicity equivalency factor
TEQ = toxicity equivalency quotient
J = compound was detected, but below the reporting limit (value is estimated)
JA = the analyte was positively identified, but the quantitation is an estimate
U = compound was analyzed but not detected

TABLE A-36.  DIOXION AND FURAN CONGENER CONCENTRATIONS (PG/G) IN SEDIMENT FROM WITHIN THE PROPOSED ALIGNMENT
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KURT IRON
Sample ID M-B7 M-B8 MSNSURF05-1-S M-B5 M-B6

ANALYTE UNITS RL TEF**
2,3,7,8-TCDD PG/G 1.2 1 1.5 J 0.74 U 0.89 U 0.43 U 0.66 U 
1,2,3,7,8-PECDD PG/G 3.7 0.5 4.7 U 1.8 U 2.7 U 2.9 U 2.1 U 
1,2,3,4,7,8-HXCDD PG/G 4.5 0.1 6.2 J 3.6 U 4.1 U 2.2 U 3.8 U 
1,2,3,6,7,8-HXCDD PG/G -- 0.1 34 13 12 2.2 U 16
1,2,3,7,8,9-HXCDD PG/G 4.5 0.1 15 7.3 J 9.3 J 3.8 U 7.6 J 
1,2,3,4,6,7,8-HPCDD PG/G -- 0.01 630 330 280 240 390
OCDD PG/G -- 0.001 12,000 E 11,000 E 7,400 2,600 6,600
2,3,7,8-TCDF PG/G -- 0.1 13 2.6 3.9 3.4 4.9
1,2,3,7,8-PECDF PG/G 4.3 0.05 7.5 J 1.4 U 3.4 U 0.75 U 4.1 U 
2,3,4,7,8-PECDF PG/G 1.9 0.5 14 2.5 U 5.9 J 2.1 U 10
1,2,3,4,7,8-HXCDF PG/G 4.6 0.1 27 5.2 J 10 J 5.2 U 14
1,2,3,6,7,8-HXCDF PG/G 2.6 0.1 12 4.3 U 5.7 J 3 U 8.6 J 
2,3,4,6,7,8-HXCDF PG/G 2.2 0.1 9.2 J 2.6 U 4.7 U 3.1 U 8.7 J 
1,2,3,7,8,9-HXCDF PG/G 1.6 0.1 0.89 U 0.19 U 1 U 0.61 U 0.75 U 
1,2,3,4,6,7,8-HPCDF PG/G -- 0.01 190 67 81 98 110
1,2,3,4,7,8,9-HPCDF PG/G 5.8 0.01 16 4.8 J 7.3 J 3.3 U 8.7 J 
OCDF PG/G -- 0.001 470 130 200 280 250
DIOXIN TEQ (ND=0) PG/G -- -- 30.1 7.94 11.5 4.01 16.8
DIOXIN TEQ (ND=1/2DL) PG/G -- -- 32.5 10.4 13.9 7.24 18.5
* * Source:  USEPA 1989.  1989 Update to the Interim Procedures for Estimating Risks Associated with Exposures to Mixtures of Chlorinated Dibenzo-p-Dioxins and Dibenzofurans (CDDs and CDFs)
There are no TEL and PEL values for dioxin and furan congeners

*Wet Basin was not tested for analytes described in table above
NOTE: Shaded and bold values represent detected concentrations.
RL = average reporting limit
TEF = toxicity equivalency factor
TEQ = toxicity equivalency quotient
J = compound was detected, but below the reporting limit (value is estimated)
JA = the analyte was positively identified, but the quantitation is an estimate
U = compound was analyzed but not detected

TABLE A-36.  CONTINUED*
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Sample ID M-B1 M-B2 M-B3 MSN03-JV1 MSN03-JV2 MSN03-JV3 MSN03-JV4 MSN03-JV5
ANALYTE UNITS RL*
DIBUTYLTIN UG/KG 3.3 7.2 P 3.1 U 2.6 U 5.6 5.4 7.1 3.3 U 2.7 U 
MONOBUTYLTIN UG/KG 2.54 2 U 2.4 U 2 U 2.6 U 2.6 U 2.8 U 2.6 U 2.1 U 
TETRABUTYLTIN UG/KG 4.34 3.3 U 4 U 3.5 U 4.5 U 4.5 U 4.8 U 4.4 U 3.5 U 
TRIBUTYLTIN UG/KG 3.8 4.9 P 3.6 U 3 U 5.7 P 4.1 P 8.3 3.8 U 3.1 U 

*There are no TEL and PEL values for butyltins
NOTE: Shaded and bold values represent detected concentrations.
RL = average reporting limit
P = greater than 25% difference for detected concentrations between the two GC columns
U = compound was analyzed but not detected

KURT IRON
Sample ID M-B7 M-B8 MSNSURF05-1-S M-B5 M-B6

ANALYTE UNITS RL**
DIBUTYLTIN UG/KG 3.3 4.2 2.8 U 2.9 U 8.5 6.8
MONOBUTYLTIN UG/KG 2.54 2.4 U 2.1 U 2.2 U 3.4 U 1.8 U 
TETRABUTYLTIN UG/KG 4.34 4.1 U 3.6 U 3.8 U 5.9 U 3 U 
TRIBUTYLTIN UG/KG 3.8 3.7 U 3.2 U 3.3 U 9.7 8.3 P 

*Wet Basin was not tested for analytes described in table above
**There are no TEL and PEL values for butyltins
NOTE: Shaded and bold values represent detected concentrations.
RL = average reporting limit
P = greater than 25% difference for detected concentrations between the two GC columns
U = compound was analyzed but not detected

TABLE A-37.  CONTINUED*
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TABLE A-37.  BUTYLTIN CONCENTRATIONS (UG/KG) IN SEDIMENT FROM WITHIN THE PROPOSED ALIGNMENT
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Sample ID MSN03-JV1 MSN03-JV2 MSN03-JV3 MSN03-JV4 MSN03-JV5
ANALYTE UNITS MDL*
1,1,1-TRICHLOROETHANE UG/KG 0.834 0.93 U 0.84 U 0.88 U 0.81 U 0.71 U 
1,1,2,2-TETRACHLOROETHANE UG/KG 1.88 2.1 U 1.9 U 2 U 1.8 U 1.6 U 
1,1,2-TRICHLOROETHANE UG/KG 1.20 1.3 U 1.2 U 1.3 U 1.2 U 1 U 
1,1-DICHLOROETHANE UG/KG 1.13 1.3 U 1.1 U 1.2 U 1.1 U 0.95 U 
1,1-DICHLOROETHENE UG/KG 0.888 0.99 U 0.89 U 0.94 U 0.86 U 0.76 U 
1,2-DICHLOROBENZENE UG/KG 1.06 1.2 U 1.1 U 1.1 U 1 U 0.9 U 
1,2-DICHLOROETHANE UG/KG 1.42 1.6 U 1.4 U 1.5 U 1.4 U 1.2 U 
1,2-DICHLOROPROPANE UG/KG 1.30 1.4 U 1.3 U 1.4 U 1.3 U 1.1 U 
1,3-DICHLOROBENZENE UG/KG 1.13 1.3 U 1.1 U 1.2 U 1.1 U 0.97 U 
1,4-DICHLOROBENZENE UG/KG 1.20 1.3 U 1.2 U 1.3 U 1.2 U 1 U 
2-BUTANONE (MEK) UG/KG 2.26 6.8 J 2.3 U 6.9 J 6.6 J 5.3 J 
2-CHLOROETHYL VINYL ETHER UG/KG 17.8 20 U 18 U 19 U 17 U 15 U 
ACROLEIN UG/KG 15.2 17 U 15 U 16 U 15 U 13 U 
ACRYLONITRILE UG/KG 9.78 11 U 9.9 U 10 U 9.6 U 8.4 U 
BENZENE UG/KG 1.06 1.2 U 1.1 U 1.1 U 1 U 0.9 U 
BROMODICHLOROMETHANE UG/KG 1.32 1.5 U 1.3 U 1.4 U 1.3 U 1.1 U 
BROMOFORM UG/KG 0.728 0.81 U 0.73 U 0.77 U 0.71 U 0.62 U 
BROMOMETHANE UG/KG 1.20 1.3 U 1.2 U 1.3 U 1.2 U 1 U 
CARBON TETRACHLORIDE UG/KG 1.28 1.4 U 1.3 U 1.4 U 1.2 U 1.1 U 
CHLOROETHANE UG/KG 6.00 6.7 U 6 U 6.4 U 5.8 U 5.1 U 
CHLOROFORM UG/KG 1.62 1.8 U 1.6 U 1.7 U 1.6 U 1.4 U 
CHLOROMETHANE UG/KG 1.01 1.1 U 1 U 1.1 U 0.98 U 0.85 U 
CIS-1,3-DICHLOROPROPENE UG/KG 0.958 1.1 U 0.96 U 1 U 0.92 U 0.81 U 
DIBROMOCHLOROMETHANE UG/KG 1.22 1.4 U 1.2 U 1.3 U 1.2 U 1 U 
DICHLORODIFLUOROMETHANE UG/KG 6.98 7.8 U 7 U 7.4 U 6.8 U 5.9 U 
ETHYLBENZENE UG/KG 0.978 1.1 U 0.99 U 1 U 0.96 U 0.84 U 
METHYLENE CHLORIDE UG/KG 1.98 2.2 U 2 U 2.1 U 1.9 U 1.7 U 
TETRACHLOROETHENE UG/KG 0.740 0.83 U 0.74 U 0.78 U 0.72 U 0.63 U 
TOLUENE UG/KG 1.22 1.4 U 1.2 U 1.3 U 1.2 U 1 U 
TRANS-1,2-DICHLOROETHENE UG/KG 0.926 1 U 0.94 U 0.99 U 0.91 U 0.79 U 
TRANS-1,3-DICHLOROPROPENE UG/KG 1.13 1.3 U 1.1 U 1.2 U 1.1 U 0.95 U 
TRICHLOROETHENE UG/KG 1.36 1.5 U 1.4 U 1.4 U 1.3 U 1.2 U 
TRICHLOROFLUOROMETHANE UG/KG 7.80 8.7 U 7.8 U 8.3 U 7.6 U 6.6 U 
VINYL CHLORIDE UG/KG 1.42 1.6 U 1.4 U 1.5 U 1.4 U 1.2 U 

*There are no TEL and PEL values for volatiles
NOTE: Shaded and bold values represent detected concentrations.
MDL = average method detection limit
B = compound was detected in method blank
J = compound was detected, but below the reporting limit (value is estimated)
U = compound was analyzed but not detected

TABLE A-38.  VOLATILE ORGANIC COMPOUND (VOC) CONCENTRATIONS (UG/KG) IN SEDIMENT FROM WITHIN 
THE PROPOSED ALIGNMENT
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KURT IRON WET BASIN
Sample ID M-B7 M-B8 MSNSURF05-1-S M-B5 M-B6 WBSURF05-1

ANALYTE UNITS MDL*
1,1,1-TRICHLOROETHANE UG/KG 0.834 0.65 U 0.52 U 0.6 U 0.88 U 0.49 U 1.1 U 
1,1,2,2-TETRACHLOROETHANE UG/KG 1.88 1.1 U 0.86 U 1 U 1.5 U 0.82 U 1.9 U 
1,1,2-TRICHLOROETHANE UG/KG 1.20 1.6 U 1.3 U 1.5 U 2.2 U 1.2 U 2.8 U 
1,1-DICHLOROETHANE UG/KG 1.13 0.69 U 0.55 U 0.64 U 0.93 U 0.52 U 1.2 U 
1,1-DICHLOROETHENE UG/KG 0.888 1.4 U 1.1 U 1.3 U 1.9 U 1.1 U 2.4 U 
1,2-DICHLOROBENZENE UG/KG 1.06 2.2 U 1.8 U 2.1 U 3 U 1.7 U 3.8 U 
1,2-DICHLOROETHANE UG/KG 1.42 0.73 U 0.58 U 0.67 U 0.98 U 0.55 U 1.2 U 
1,2-DICHLOROPROPANE UG/KG 1.30 1.5 U 1.2 U 1.4 U 2 U 1.1 U 2.6 U 
1,3-DICHLOROBENZENE UG/KG 1.13 2.2 U 1.7 U 2 U 2.9 U 1.7 U 3.8 U 
1,4-DICHLOROBENZENE UG/KG 1.20 1.6 U 1.3 U 1.5 U 2.2 U 1.2 U 2.8 U 
2-BUTANONE (MEK) UG/KG 2.26 3.4 U 2.7 U 3.1 U 4.5 U 2.5 U 5.8 U 
2-CHLOROETHYL VINYL ETHER UG/KG 17.8 22 U 17 U 20 U 30 U 17 U 38 U 
ACROLEIN UG/KG 15.2 230 U 180 U 210 U 310 U 170 U 390 U 
ACRYLONITRILE UG/KG 9.78 64 U 51 U 59 U 86 U 48 U 110 U 
BENZENE UG/KG 1.06 1.3 U 1 U 1.2 U 1.8 U 0.99 U 2.3 U 
BROMODICHLOROMETHANE UG/KG 1.32 0.6 U 0.48 U 0.56 U 0.81 U 0.45 U 1 U 
BROMOFORM UG/KG 0.728 1.5 U 1.2 U 1.4 U 2 U 1.1 U 2.5 U 
BROMOMETHANE UG/KG 1.20 2.2 U 1.8 U 2.1 U 3 U 1.7 U 3.8 U 
CARBON TETRACHLORIDE UG/KG 1.28 0.6 U 0.48 U 0.56 U 0.81 U 0.45 U 1 U 
CHLOROETHANE UG/KG 6.00 2.3 U 1.8 U 2.1 U 3 U 1.7 U 3.9 U 
CHLOROFORM UG/KG 1.62 0.6 U 0.48 U 0.56 U 0.81 U 0.45 U 1 U 
CHLOROMETHANE UG/KG 1.01 0.69 U 0.55 U 0.64 U 0.93 U 0.52 U 1.2 U 
CIS-1,3-DICHLOROPROPENE UG/KG 0.958 0.69 U 0.55 U 0.64 U 0.93 U 0.52 U 1.2 U 
DIBROMOCHLOROMETHANE UG/KG 1.22 0.63 U 0.5 U 0.58 U 0.84 U 0.47 U 1.1 U 
DICHLORODIFLUOROMETHANE UG/KG 6.98 1.2 U 0.96 U 1.1 U 1.6 U 0.92 U 2.1 U 
ETHYLBENZENE UG/KG 0.978 2.2 U 1.8 U 2.1 U 3 U 1.7 U 3.8 U 
METHYLENE CHLORIDE UG/KG 1.98 3.2 U 4.7 J 3.4 J B 4.3 U 6.8 J 6.4 J B 
TETRACHLOROETHENE UG/KG 0.740 1.8 U 1.5 U 1.7 U 2.5 U 1.4 U 3.2 U 
TOLUENE UG/KG 1.22 1.4 U 1.1 U 1.3 U 1.9 U 1.1 U 2.4 U 
TRANS-1,2-DICHLOROETHENE UG/KG 0.926 1.6 U 1.2 U 1.5 U 2.1 U 1.2 U 2.7 U 
TRANS-1,3-DICHLOROPROPENE UG/KG 1.13 0.67 U 0.52 U 0.61 U 0.89 U 0.5 U 1.1 U 
TRICHLOROETHENE UG/KG 1.36 2.1 U 1.6 U 1.9 U 2.8 U 1.6 U 3.6 U 
TRICHLOROFLUOROMETHANE UG/KG 7.80 2.9 U 2.3 U 2.7 U 3.9 U 2.2 U 5 U 
VINYL CHLORIDE UG/KG 1.42 1.6 U 1.3 U 1.5 U 2.1 U 1.2 U 2.7 U 

*There are no TEL and PEL values for volatiles
NOTE: Shaded and bold values represent detected concentrations.
MDL = average method detection limit
B = compound was detected in method blank
J = compound was detected, but below the reporting limit (value is estimated)
U = compound was analyzed but not detected

MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND
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Sample ID M-B1 M-B2 M-B3 MSN03-JV1 MSN03-JV2 MSN03-JV3 MSN03-JV4 MSN03-JV5
ANALYTE UNITS MDL TEL* PEL*
1,2,4-TRICHLOROBENZENE UG/KG 55.6 -- -- 140 U 400 U 360 U 62 U 56 U 59 U 54 U 47 U 
1,2-DIPHENYLHYDRAZINE UG/KG 73.8 -- -- 120 U 330 U 300 U 82 U 74 U 78 U 72 U 63 U 
2,2'-OXYBIS(1-CHLOROPROPANE) UG/KG 48.2 -- -- 220 U 620 U 560 U 54 U 48 U 51 U 47 U 41 U 
2,4,6-TRICHLOROPHENOL UG/KG 69.8 -- -- 95 U 270 U 240 U 78 U 70 U 74 U 68 U 59 U 
2,4-DICHLOROPHENOL UG/KG 66.4 -- -- 140 U 400 U 360 U 74 U 67 U 71 U 64 U 56 U 
2,4-DIMETHYLPHENOL UG/KG 110.4 -- -- 120 U 330 U 300 U 120 U 110 U 120 U 110 U 92 U 
2,4-DINITROPHENOL UG/KG 100.4 -- -- 2100 U 5800 U 5200 U 110 U 100 U 110 U 97 U 85 U 
2,4-DINITROTOLUENE UG/KG 115.4 -- -- 120 U 340 U 310 U 130 U 120 U 120 U 110 U 97 U 
2,6-DINITROTOLUENE UG/KG 91.2 -- -- 100 U 280 U 260 U 100 U 92 U 97 U 89 U 78 U 
2-CHLORONAPHTHALENE UG/KG 51.8 -- -- 120 U 340 U 310 U 58 U 52 U 55 U 50 U 44 U 
2-CHLOROPHENOL UG/KG 62 -- -- 230 U 660 U 600 U 69 U 62 U 66 U 60 U 53 U 
2-METHYLPHENOL UG/KG 80.2 -- -- 200 U 560 U 510 U 90 U 80 U 85 U 78 U 68 U 
2-NITROPHENOL UG/KG 50.8 -- -- 190 U 520 U 470 U 57 U 51 U 54 U 49 U 43 U 
3,3'-DICHLOROBENZIDINE UG/KG 68 -- -- 81 U 230 U 210 U 76 U 68 U 72 U 66 U 58 U 
4,6-DINITRO-2-METHYLPHENOL UG/KG 120 -- -- 87 U 250 U 220 U 130 U 120 U 130 U 120 U 100 U 
4-BROMOPHENYL PHENYL ETHER UG/KG 91.4 -- -- 110 U 320 U 290 U 100 U 92 U 98 U 89 U 78 U 
4-CHLORO-3-METHYLPHENOL UG/KG 72.8 -- -- 120 U 330 U 290 U 81 U 73 U 77 U 71 U 62 U 
4-CHLOROPHENYL PHENYL ETHER UG/KG 84.4 -- -- 94 U 260 U 240 U 94 U 85 U 89 U 82 U 72 U 
4-METHYLPHENOL UG/KG 103.6 -- -- 310 U 860 U 780 U 120 U 100 U 110 U 100 U 88 U 
4-NITROPHENOL UG/KG 144 -- -- 94 U 260 U 240 U 160 U 150 U 150 U 140 U 120 U 
BENZOIC ACID UG/KG 42.2 -- -- 160 U 440 U 400 U 47 U 750 J 45 U 41 U 36 U 
BENZYL ALCOHOL UG/KG 100.4 -- -- 400 U 1100 U 1000 U 110 U 100 U 110 U 97 U 85 U 
BIS(2-CHLOROETHOXY)METHANE UG/KG 45.2 -- -- 150 U 430 U 390 U 51 U 45 U 48 U 44 U 38 U 
BIS(2-CHLOROETHYL) ETHER UG/KG 48.2 -- -- 160 U 440 U 400 U 54 U 48 U 51 U 47 U 41 U 
BIS(2-ETHYLHEXYL) PHTHALATE UG/KG 97.4 182.16 2646.51 500 J 370 U 340 U 140 J 760 J 720 J 95 U 240 J 
BUTYL BENZYL PHTHALATE UG/KG 101 -- -- 150 U 410 U 370 U 110 U 100 U 110 U 99 U 86 U 
DI-N-BUTYL PHTHALATE UG/KG 110.4 -- -- 120 U 340 U 310 U 120 U 110 U 120 U 110 U 92 U 
DI-N-OCTYL PHTHALATE UG/KG 106.4 -- -- 120 U 330 U 300 U 120 U 110 U 110 U 100 U 92 U 
DIBENZOFURAN UG/KG 77.6 -- -- 130 U 360 U 330 U 87 U 78 U 82 U 75 U 66 U 
DIETHYL PHTHALATE UG/KG 113.4 -- -- 130 U 350 U 320 U 130 U 110 U 120 U 110 U 97 U 
DIMETHYL PHTHALATE UG/KG 97.2 -- -- 110 U 310 U 280 U 110 U 98 U 100 U 95 U 83 U 
HEXACHLOROBENZENE UG/KG 89.6 -- -- 110 U 310 U 280 U 100 U 90 U 95 U 87 U 76 U 
HEXACHLOROBUTADIENE UG/KG 58.6 -- -- 190 U 530 U 480 U 65 U 59 U 62 U 57 U 50 U 
HEXACHLOROCYCLOPENTADIENE UG/KG 64 -- -- 92 U 260 U 230 U 72 U 64 U 68 U 62 U 54 U 
HEXACHLOROETHANE UG/KG 50.8 -- -- 190 U 530 U 480 U 57 U 51 U 54 U 49 U 43 U 
ISOPHORONE UG/KG 46.2 -- -- 180 U 500 U 450 U 52 U 46 U 49 U 45 U 39 U 
N-NITROSODI-N-PROPYLAMINE UG/KG 55.4 -- -- 140 U 380 U 350 U 62 U 55 U 59 U 54 U 47 U 
N-NITROSODIMETHYLAMINE UG/KG 54.4 -- -- 180 U 510 U 460 U 61 U 54 U 58 U 53 U 46 U 
N-NITROSODIPHENYLAMINE UG/KG 87.8 -- -- 150 U 430 U 390 U 98 U 88 U 93 U 85 U 75 U 
NITROBENZENE UG/KG 47.4 -- -- 170 U 480 U 430 U 53 U 48 U 50 U 46 U 40 U 
PENTACHLOROPHENOL UG/KG 100.4 -- -- 93 U 260 U 240 U 110 U 100 U 110 U 97 U 85 U 
PHENOL UG/KG 49.8 -- -- 150 U 420 U 380 U 56 U 79 J 53 U 48 U 42 U 
*Source :  MacDonald et al. 1996.  Ecotoxicology 5: 253-278.

NOTE: Shaded and bold values represent detected concentrations.
MDL = average method detection limit
TEL = threshold effects level
PEL = probable effects level
J = compound was detected, but below the reporting limit (value is estimated)
U = compound was analyzed but not detected

TABLE A-39.  SEMIVOLATILE ORGANIC COMPOUND (SVOC) CONCENTRATIONS (UG/KG) IN SEDIMENT FROM WITHIN THE PROPOSED ALIGNMENT
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KURT IRON WET BASIN
Sample ID M-B7 M-B8 MSNSURF05-1-S M-B5 M-B6 WBSURF05-01

ANALYTE UNITS MDL TEL* PEL*
1,2,4-TRICHLOROBENZENE UG/KG 55.6 -- -- 33 U 13 U 38 U 44 U 27 U 70 U 
1,2-DIPHENYLHYDRAZINE UG/KG 73.8 -- -- 37 U 15 U 43 U 50 U 31 U 79 U 
2,2'-OXYBIS(1-CHLOROPROPANE) UG/KG 48.2 -- -- 23 U 9.2 U 27 U 31 U 19 U 50 U 
2,4,6-TRICHLOROPHENOL UG/KG 69.8 -- -- 28 U 11 U 32 U 37 U 23 U 59 U 
2,4-DICHLOROPHENOL UG/KG 66.4 -- -- 30 U 12 U 35 U 41 U 25 U 65 U 
2,4-DIMETHYLPHENOL UG/KG 110.4 -- -- 26 U 10 U 30 U 35 U 21 U 55 U 
2,4-DINITROPHENOL UG/KG 100.4 -- -- 4000 U 1600 U 4600 U 5,400 U 3,300 U 8,600 U 
2,4-DINITROTOLUENE UG/KG 115.4 -- -- 17 U 6.6 U 19 U 23 U 14 U 36 U 
2,6-DINITROTOLUENE UG/KG 91.2 -- -- 23 U 9 U 26 U 31 U 19 U 49 U 
2-CHLORONAPHTHALENE UG/KG 51.8 -- -- 34 U 13 U 39 U 46 U 28 U 73 U 
2-CHLOROPHENOL UG/KG 62 -- -- 25 U 10 U 29 U 34 U 21 U 54 U 
2-METHYLPHENOL UG/KG 80.2 -- -- 36 U 14 U 41 U 48 U 30 U 77 U 
2-NITROPHENOL UG/KG 50.8 -- -- 29 U 11 U 33 U 39 U 24 U 62 U 
3,3'-DICHLOROBENZIDINE UG/KG 68 -- -- 40 U 16 U 46 U 53 U 33 U 85 U 
4,6-DINITRO-2-METHYLPHENOL UG/KG 120 -- -- 4000 U 1600 U 4600 U 5,400 U 3,300 U 8,600 U 
4-BROMOPHENYL PHENYL ETHER UG/KG 91.4 -- -- 80 U 32 U 93 U 110 U 66 U 170 U 
4-CHLORO-3-METHYLPHENOL UG/KG 72.8 -- -- 35 U 14 U 40 U 47 U 29 U 75 U 
4-CHLOROPHENYL PHENYL ETHER UG/KG 84.4 -- -- 33 U 13 U 38 U 44 U 27 U 70 U 
4-METHYLPHENOL UG/KG 103.6 -- -- 65 J 100 J 42 U 48 U 42 J 77 U 
4-NITROPHENOL UG/KG 144 -- -- 22 U 8.5 U 25 U 29 U 18 U 46 U 
BENZOIC ACID UG/KG 42.2 -- -- 1300 U 530 U 1500 U 1800 U 1100 U 2,900 U 
BENZYL ALCOHOL UG/KG 100.4 -- -- 180 U 72 U 210 U 240 U 150 U 390 U 
BIS(2-CHLOROETHOXY)METHANE UG/KG 45.2 -- -- 36 U 14 U 42 U 48 U 30 U 77 U 
BIS(2-CHLOROETHYL) ETHER UG/KG 48.2 -- -- 31 U 12 U 36 U 42 U 26 U 67 U 
BIS(2-ETHYLHEXYL) PHTHALATE UG/KG 97.4 182.16 2646.51 770 J 170 J 430 J 350 J 440 J 830 J 
BUTYL BENZYL PHTHALATE UG/KG 101 -- -- 36 U 14 U 41 U 48 U 29 U 76 U 
DI-N-BUTYL PHTHALATE UG/KG 110.4 -- -- 200 U 97 J 230 U 260 U 160 U 420 U 
DI-N-OCTYL PHTHALATE UG/KG 106.4 -- -- 37 U 15 U 43 U 50 U 31 U 79 U 
DIBENZOFURAN UG/KG 77.6 -- -- 53 J 26 J 42 U 51 J 61 J 250 J 
DIETHYL PHTHALATE UG/KG 113.4 -- -- 32 U 34 J 37 U 43 U 27 U 69 U 
DIMETHYL PHTHALATE UG/KG 97.2 -- -- 34 U 13 U 39 U 45 U 28 U 72 U 
HEXACHLOROBENZENE UG/KG 89.6 -- -- 32 U 13 U 37 U 43 U 27 U 69 U 
HEXACHLOROBUTADIENE UG/KG 58.6 -- -- 31 U 12 U 36 U 42 U 26 U 67 U 
HEXACHLOROCYCLOPENTADIENE UG/KG 64 -- -- 130 U 51 U 150 U 170 U 110 U 280 U 
HEXACHLOROETHANE UG/KG 50.8 -- -- 31 U 12 U 36 U 41 U 25 U 66 U 
ISOPHORONE UG/KG 46.2 -- -- 31 U 12 U 35 U 41 U 25 U 66 U 
N-NITROSODI-N-PROPYLAMINE UG/KG 55.4 -- -- 33 U 13 U 38 U 44 U 27 U 70 U 
N-NITROSODIMETHYLAMINE UG/KG 54.4 -- -- 400 U 160 U 460 U 540 U 330 U 860 U 
N-NITROSODIPHENYLAMINE UG/KG 87.8 -- -- 330 U 130 U 380 U 450 U 280 U 710 U 
NITROBENZENE UG/KG 47.4 -- -- 52 U 21 U 60 U 70 U 43 U 110 U 
PENTACHLOROPHENOL UG/KG 100.4 -- -- 2200 U 870 U 2500 U 3,000 U 1,800 U 4,700 U 
PHENOL UG/KG 49.8 -- -- 33 U 13 U 38 U 44 U 27 U 71 U 
*Source :  MacDonald et al. 1996.  Ecotoxicology 5: 253-278.

NOTE: Shaded and bold values represent detected concentrations.
MDL = average method detection limit
TEL = threshold effects level
PEL = probable effects level
J = compound was detected, but below the reporting limit (value is estimated)
U = compound was analyzed but not detected

TABLE A-39.  CONTINUED
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MASONVILLE COVE
Sample ID M-B4 MSNSURF05-2-S MSNSURF05-3-S MSNSURF05-4-S

ANALYTE UNITS
GRAVEL % 0 0 0 0
SAND % 7.5 1.5 2 20.3
SILT % 70.9 79.2 75 66.1
CLAY % 21.6 19.4 23 13.6
SILT+CLAY % 92.5 98.6 98 79.7
LIQUID LIMIT -- -- 79 78 57
PLASTIC LIMIT -- -- 49 49 37
PLASTICITY INDEX -- -- 30 29 19
MOISTURE CONTENT % 207.1 -- -- --
PERCENT SOLIDS % -- 31.7 30.3 42.8
SPECIFIC GRAVITY -- 2.59 2.70 2.70 2.64

TABLE A-40.  PHYSICAL PARAMETERS OF SEDIMENT FROM MASONVILLE COVE
MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND
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MASONVILLE COVE
Sample ID MSNSURF05-2-S MSNSURF05-3-S MSNSURF05-4-S

ANALYTE UNITS MDL
TOTAL ORGANIC CARBON % 0.13 3.34 3.12 3.21
AMMONIA NITROGEN MG/KG 6.16 NA NA NA
NITRATE-NITRITE MG/KG 0.68 9.9 1.5 B 0.85 B 
TOTAL KJELDAHL NITROGEN MG/KG 121.6 2,740 2,960 2,100
BIOCHEMICAL OXYGEN DEMAND MG/KG 303.4 3,290 2,900 2,710
CHEMICAL OXYGEN DEMAND MG/KG 25.28 2,090 603 374
ASBESTOS % NA ND ND ND
CYANIDE, TOTAL MG/KG 0.436 0.68 U 0.84 B 0.51 U 
OIL & GREASE MG/KG 195.2 244 U 255 U 181 U 
pH -- -- NA NA NA
TOTAL PHOSPHORUS MG/KG 58.14 663 556 556
TOTAL SULFIDE MG/KG 2.52 1,490 423 1,250
ACID VOLATILE SULFIDE UMOLE/G 1.26 37.4 6.9 29.8

NOTE: Shaded and bold values represent detected concentrations.
MDL = average method detection limit
NA = constituent was not analyzed for this sample
ND = not detected
B (inorganic) = compound was detected, but below reporting limit (value is estimated).
J (inorganic) = compound was detected in method blank
U = compound was analyzed but not detected

TABLE A-41.  GENERAL CHEMISTRY CONCENTRATIONS IN SEDIMENT FROM MASONVILLE COVE
MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND
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MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND

MASONVILLE COVE
Sample ID MSNSURF05-2-S MSNSURF05-3-S MSNSURF05-4-S

ANALYTE UNITS MDL TEL* PEL*
ALUMINUM NA NA NA NA NA NA NA
ANTIMONY MG/KG 0.402 -- -- 0.5 N U 0.53 N U 0.37 N U 
ARSENIC MG/KG 0.302 7.24 41.6 14.3 15.8 9:00 AM
BARIUM MG/KG -- -- -- -- -- --
BERYLLIUM MG/KG 0.036 -- -- 1.8 1.9 1.1
CADMIUM MG/KG 0.050 0.676 4.21 1.5 1.8 1.3
CALCIUM MG/KG -- -- -- -- -- --
CHROMIUM MG/KG 0.079 52.3 160.4 94.7 E 109 E 62.6 E 
HEXAVALENT CHROMIUM NA NA NA NA NA NA NA
COBALT NA NA NA NA NA NA NA
COPPER MG/KG 0.136 18.7 108.2 145 E 179 E 217 E 
IRON MG/KG 2.16 -- -- -- -- --
LEAD MG/KG 0.330 30.24 112.18 110 E 140 E 128 E 
MAGNESIUM MG/KG -- -- -- -- -- --
MANGANESE NA NA NA NA NA NA NA
MERCURY MG/KG 0.005 0.13 0.696 0.31 0.41 0.35
NICKEL MG/KG 0.106 15.9 42.8 43.6 E 47.4 E 46.2 E 
SELENIUM MG/KG 0.292 -- -- 2.7 2.5 1.6
SILVER MG/KG 0.073 0.73 1.77 0.52 B 0.74 B 0.46 B 
THALLIUM MG/KG 0.500 -- -- 1.2 B 0.79 B 0.54 B 
TIN NA NA NA NA NA NA NA
ZINC MG/KG 0.158 124 271 308 E 360 E 314 E 

RATIO OF SEM/AVS -- -- -- -- 0.2 0.9 0.23
*Source :  MacDonald et al. 1996.  Ecotoxicology 5: 253-278.
NA = constituent was not analyzed for this sample
NOTE: Shaded and bold values represent detected concentrations.
MDL = average method detection limit
TEL = threshold effects level
PEL = probable effects level
B (inorganic) = compound was detected, but below reporting limit (value is estimated).
E = reported value is estimated because of the presence of interference
J (inorganic) = compound was detected in method blank
N = spiked sample recovery is not within control limits
U = compound was analyzed but not detected
NA = compound was not analyzed

TABLE A-42.  METAL CONCENTRATIONS (MG/KG) IN SEDIMENT FROM MASONVILLE COVE
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MASONVILLE COVE
Sample ID MSNSURF05-2-S MSNSURF05-3-S MSNSURF05-4-S

ANALYTE UNITS MDL TEL* PEL*
PCB 8* UG/KG 0.241 -- -- 0.72 PG 1.5 PG 0.81 J PG 
PCB 18* UG/KG 0.160 -- -- 1.9 PG 2.1 PG 5.1
PCB 28* UG/KG 0.260 -- -- 4.6 PG 0.12 U 0.44 U 
PCB 44* UG/KG 0.240 -- -- 3.2 0.11 U 6.5
PCB 49 UG/KG 0.245 -- -- 2.3 PG 0.12 U 9.1
PCB 52* UG/KG 0.233 -- -- 3.4 PG 0.11 U 7.6 PG 
PCB 66* UG/KG 0.189 -- -- 3.7 PG 4.3 PG 10 PG 
PCB 77* UG/KG 0.252 -- -- 1.5 PG 0.12 U 0.43 U 
PCB 87 UG/KG 0.217 -- -- 2 PG 1.7 PG 5.1 PG 
PCB 101* UG/KG 0.234 -- -- 5.9 0.11 U 11
PCB 105* UG/KG 0.243 -- -- 2.2 0.12 U 4.6
PCB 118* UG/KG 0.238 -- -- 5.2 6.9 11
PCB 126* UG/KG 0.306 -- -- 0.14 U 0.14 U 0.51 U 
PCB 128* UG/KG 0.238 -- -- 1.3 PG 2.1 PG 3 PG 
PCB 138* UG/KG 0.248 -- -- 6.8 6.6 PG 14
PCB 153* UG/KG 0.241 -- -- 8.7 8.2 PG 17
PCB 156 UG/KG 0.234 -- -- 0.82 PG 1.8 2.1
PCB 169* UG/KG 0.227 -- -- 1.8 PG 0.94 PG 7.7 PG 
PCB 170* UG/KG 0.240 -- -- 3.2 PG 3.7 PG 5.9 PG 
PCB 180* UG/KG 0.238 -- -- 6.4 8.6 12
PCB 183 UG/KG 0.233 -- -- 1.3 PG 1.3 PG 2.9 PG 
PCB 184 UG/KG 0.200 -- -- 0.091 U 0.095 U 0.34 U 
PCB 187* UG/KG 0.245 -- -- 4.4 4.6 7.7
PCB 195 UG/KG 0.234 -- -- 0.81 0.64 PG 1.3 J 
PCB 206 UG/KG 0.233 -- -- 2.8 2.7 5.5
PCB 209 UG/KG 0.248 -- -- 2 2.2 2.4
TOTAL PCBs (ND=0) UG/KG -- 21.55 188.79 130 99.1 248
TOTAL PCBs (ND=1/2DL) UG/KG -- 21.55 188.79 130 99.9 249
*PCB congeners used for Total PCB summation, as per Table 9-3 of the ITM (USEPA/USACE 1998)
**Source :  MacDonald et al. 1996.  Ecotoxicology 5: 253-278.

NOTE: Shaded and bold values represent detected concentrations.
MDL = average method detection limit
TEL = threshold effects level
PEL = probable effects level
J = compound was detected, but below the reporting limit (value is estimated)
PG = the percent difference between the original and confirmation analysis is greater than 40%
U = compound was analyzed but not detected

TABLE A-43.  PCB CONGENER CONCENTRATIONS (UG/KG) IN SEDIMENT FROM MASONVILLE COVE
MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND
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MASONVILLE COVE
Sample ID MSNSURF05-2-S MSNSURF05-3-S MSNSURF05-4-S

ANALYTE UNITS MDL
AROCLOR 1016 UG/KG 33.2 42 U 44 U 31 U 
AROCLOR 1221 UG/KG 16.2 20 U 21 U 15 U 
AROCLOR 1232 UG/KG 19.8 25 U 26 U 18 U 
AROCLOR 1242 UG/KG 14.2 18 U 18 U 13 U 
AROCLOR 1248 UG/KG 15.2 19 U 20 U 14 U 
AROCLOR 1254 UG/KG 5.56 7 U 7.3 U 5.2 U 
AROCLOR 1260 UG/KG 4.66 82 88 4.3 U 
There are no TEL and PEL values for PCB Aroclors

NOTE: Shaded and bold values represent detected concentrations.
MDL = average method detection limit
U = compound was analyzed but not detected

    TABLE A-44.  PCB AROCLOR CONCENTRATIONS (UG/KG) IN SEDIMENT FROM MASONVILLE COVE
MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND
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MASONVILLE COVE
Sample ID MSNSURF05-2-S MSNSURF05-3-S MSNSURF05-4-S

ANALYTE UNITS MDL TEL* PEL*
1-METHYLNAPHTHALENE UG/KG 6.00 -- -- 32 J 34 U 68 J 
2-METHYLNAPHTHALENE UG/KG 6.86 20.21 201.28 59 J 63 J 98
ACENAPHTHENE UG/KG 6.18 6.71 88.9 33 U 35 U 99
ACENAPHTHYLENE UG/KG 6.18 5.87 127.87 65 J 73 J 140
ANTHRACENE UG/KG 5.06 46.85 245 110 110 270
BENZO(A)ANTHRACENE UG/KG 4.66 74.83 692.53 290 270 850
BENZO(A)PYRENE UG/KG 6.28 88.81 763.22 370 390 1,000
BENZO(B)FLUORANTHENE UG/KG 3.46 -- -- 560 570 1,500
BENZO(GHI)PERYLENE UG/KG 3.64 -- -- 350 370 870
BENZO(K)FLUORANTHENE UG/KG 6.98 -- -- 210 230 510
CHRYSENE UG/KG 4.20 107.77 845.98 420 370 1,200
DIBENZO(A,H)ANTHRACENE UG/KG 4.20 6.22 134.61 75 J 81 J 200
FLUORANTHENE UG/KG 4.06 112.82 1,493.54 850 610 2,600
FLUORENE UG/KG 6.62 21.17 144.35 52 J 52 J 130
INDENO(1,2,3-CD)PYRENE UG/KG 3.98 -- -- 290 300 710
NAPHTHALENE UG/KG 6.96 34.57 390.64 76 J 82 J 140
PHENANTHRENE UG/KG 5.34 86.68 543.53 210 200 700
PYRENE UG/KG 3.78 152.66 1397.6 710 650 2,000
TOTAL PAHs (ND=0) UG/KG -- 1,684.06 16,770.40 4,729 4,421 13,085
TOTAL PAHs (ND=1/2DL) UG/KG -- 1,684.06 16,770.40 4,745 4,455 13,085
*Source :  MacDonald et al. 1996.  Ecotoxicology 5: 253-278.

NOTE: Shaded and bold values represent detected concentrations.
MDL = average method detection limit
TEL = threshold effects level
PEL = probable effects level
U = compound was analyzed but not detected

TABLE A-45.  PAH CONCENTRATIONS (UG/KG) IN SEDIMENT FROM MASONVILLE COVE
MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND
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MASONVILLE COVE
Sample ID MSNSURF05-2-S MSNSURF05-3-S MSNSURF05-4-S

ANALYTE UNITS MDL TEL* PEL*
4,4'-DDD UG/KG 0.690 1.22 7.81 7.4 J 8.3 J 3.9 J PG 
4,4'-DDE UG/KG 0.404 2.07 374.17 3.7 J PG 3.4 J PG 5.7 J 
4,4'-DDT UG/KG 0.658 1.19 4.77 6.2 J PG 1.5 U 1.1 U 
ALDRIN UG/KG 0.404 -- -- 3.3 J PG 5.1 J PG 1.2 U 
ALPHA-BHC UG/KG 0.698 -- -- 1.1 U 1.2 U 0.84 U 
BETA-BHC UG/KG 0.446 -- -- 1.8 U 1.8 U 1.3 U 
CHLORDANE UG/KG 12.0 -- -- 6.1 U 6.4 U 4.5 U 
CHLOROBENSIDE UG/KG 1.72 -- -- 5.4 U 5.7 U 5.2 J 
DACHTAL UG/KG 1.13 -- -- 3.6 U 3.7 U 2.6 PG U 
DELTA-BHC UG/KG 0.420 -- -- 1.4 U 1.5 U 1.1 U 
DIELDRIN UG/KG 0.732 0.715 4.3 1.4 J PG 1.3 U 1.5 J PG 
ENDOSULFAN I UG/KG 0.077 -- -- 1.3 U 1.3 U 0.95 U 
ENDOSULFAN II UG/KG 0.416 -- -- 2.1 U 2.1 U 1.5 U 
ENDOSULFAN SULFATE UG/KG 0.414 -- -- 1.8 U 1.9 U 1.3 U 
ENDRIN UG/KG 0.694 -- -- 1.3 U 1.4 U 0.97 U 
ENDRIN ALDEHYDE UG/KG 0.440 -- -- 2.9 U 3 U 2.1 U 
GAMMA-BHC UG/KG 0.730 0.32 0.99 1.1 U 1.2 U 0.82 U 
HEPTACHLOR UG/KG 0.804 -- -- 1.3 U 1.3 U 0.94 U 
HEPTACHLOR EPOXIDE UG/KG 0.432 -- -- 1.6 U 1.7 U 1.2 U 
METHOXYCHLOR UG/KG 1.36 -- -- 2.9 U 3 U 2.1 U 
MIREX UG/KG 0.576 -- -- 2.1 J PG 4.9 J PG 5.5 J PG 
TOXAPHENE UG/KG 72.6 -- -- 18 U 19 U 13 U 
*Source :  MacDonald et al. 1996.  Ecotoxicology 5: 253-278.

NOTE: Shaded and bold values represent detected concentrations.
MDL = average method detection limit
TEL = threshold effects level
PEL = probable effects level
J = compound was detected, but below the reporting limit (value is estimated)
PG = the percent difference between the original and confirmation analysis is greater than 40%
U = compound was analyzed but not detected

TABLE A-46.  CHLORINATED PESTICIDE CONCENTRATIONS (UG/KG) IN SEDIMENT FROM MASONVILLE COVE
MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND
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MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND

MASONVILLE COVE
Sample ID MSNSURF05-2-S MSNSURF05-3-S MSNSURF05-4-S

ANALYTE UNITS MDL
AZINPHOS-METHYL UG/KG 52.8 66 U 69 U 49 U 
DEMETON (TOTAL) UG/KG 100.4 120 U 130 U 92 U 
MALATHION UG/KG 36.8 46 U 48 U 34 U 
METHYL PARATHION UG/KG 37.6 47 U 49 U 35 U 
PARATHION UG/KG 45.6 57 U 60 U 42 U 
There are no TEL and PEL values for organophosphorus pesticides

NOTE: Shaded and bold values represent detected concentrations.
MDL = average method detection limit
U = compound was analyzed but not detected

TABLE A-47.  ORGANOPHOSHORUS PESTICIDE CONCENTRATIONS (UG/KG) IN SEDIMENT FROM 
MASONVILLE COVE
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MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND

MASONVILLE COVE
Sample ID MSNSURF05-2-S MSNSURF05-3-S MSNSURF05-4-S

ANALYTE TEF* UNITS
2,3,7,8-TCDD 1 PG/G 1.7 U 1.6 U 1.1 U 
1,2,3,7,8-PECDD 0.5 PG/G 5 U 4.8 U 6.5 J 
1,2,3,4,7,8-HXCDD 0.1 PG/G 6.2 U 8.1 U 9.5 J 
1,2,3,6,7,8-HXCDD 0.1 PG/G 25 48 56
1,2,3,7,8,9-HXCDD 0.1 PG/G 17 20 24
1,2,3,4,6,7,8-HPCDD 0.01 PG/G 570 990 1400
OCDD 0.001 PG/G 13,000 E 13,000 E 18,000 E 
2,3,7,8-TCDF 0.1 PG/G 5.8 8.5 7.6
1,2,3,7,8-PECDF 0.05 PG/G 6.1 U 9.6 J 9.9 J 
2,3,4,7,8-PECDF 0.5 PG/G 9.6 J 16 J 18
1,2,3,4,7,8-HXCDF 0.1 PG/G 23 52 70
1,2,3,6,7,8-HXCDF 0.1 PG/G 10 J 18 25
2,3,4,6,7,8-HXCDF 0.1 PG/G 8.7 J 14 J 17
1,2,3,7,8,9-HXCDF 0.1 PG/G 1.5 U 2.1 U 1.7 U 
1,2,3,4,6,7,8-HPCDF 0.01 PG/G 170 330 540
1,2,3,4,7,8,9-HPCDF 0.01 PG/G 14 J 36 46
OCDF 0.001 PG/G 490 990 1500
DIOXIN TEQ (ND=0) -- PG/G 22.6 39.5 58.7
DIOXIN TEQ (ND=1/2DL) -- PG/G 26.5 43.2 59.4

     
There are no TEL and PEL values for dioxin and furan congeners
NOTE: Shaded and bold values represent detected concentrations.
RL = average reporting limit
TEF = toxicity equivalency factor
TEQ = toxicity equivalency quotient
J = compound was detected, but below the reporting limit (value is estimated)
E = amount detected is greater than the method calibration limit
U = compound was analyzed but not detected

TABLE A-48. DIOXIN AND FURAN CONGENER CONCENTRATIONS (PG/G) IN SEDIMENT FROM 
MASONVILLE COVE

* Source:  USEPA 1989.  1989 Update to the Interim Procedures for Estimating Risks Associated with Exposures to Mixtures of 
Chlorinated Dibenzo-p-Dioxins and Dibenzofurans (CDDs and CDFs)
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MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND

MASONVILLE COVE
Sample ID MSNSURF05-2-S MSNSURF05-3-S MSNSURF05-4-S

ANALYTE UNITS
DIBUTYLTIN UG/KG 4.6 U 4.1 U 3.2 U 
MONOBUTYLTIN UG/KG 3.6 U 3.1 U 2.4 U 
TETRABUTYLTIN UG/KG 6.1 U 5.3 U 4.2 U 
TRIBUTYLTIN UG/KG 5.3 U 4.7 U 3.7 U 
There are no TEL and PEL values for butyltins

NOTE: Shaded and bold values represent detected concentrations.
RL = average reporting limit
P = greater than 25% difference for detected concentrations between the two GC columns
U = compound was analyzed but not detected

TABLE A-49.  BUTYLTIN CONCENTRATIONS (UG/KG) IN SEDIMENT FROM MASONVILLE COVE
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MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND

MASONVILLE COVE
Sample ID MSNSURF05-2-S MSNSURF05-3-S MSNSURF05-4-S

ANALYTE UNITS MDL
1,1,1-TRICHLOROETHANE UG/KG 0.834 0.86 U 0.9 U 0.63 U 
1,1,2,2-TETRACHLOROETHANE UG/KG 1.88 1.4 U 1.5 U 1.1 U 
1,1,2-TRICHLOROETHANE UG/KG 1.20 2.1 U 2.2 U 1.6 U 
1,1-DICHLOROETHANE UG/KG 1.13 0.91 U 0.95 U 0.67 U 
1,1-DICHLOROETHENE UG/KG 0.888 1.9 U 1.9 U 1.4 U 
1,2-DICHLOROBENZENE UG/KG 1.06 2.9 U 3.1 U 2.2 U 
1,2-DICHLOROETHANE UG/KG 1.42 0.95 U 1 U 0.71 U 
1,2-DICHLOROPROPANE UG/KG 1.30 2 U 2.1 U 1.5 U 
1,3-DICHLOROBENZENE UG/KG 1.13 2.9 U 3 U 2.1 U 
1,4-DICHLOROBENZENE UG/KG 1.20 2.2 U 2.3 U 1.6 U 
2-BUTANONE (MEK) UG/KG 2.26 4.4 U 4.6 U 3.3 U 
2-CHLOROETHYL VINYL ETHER UG/KG 17.8 29 U 30 U 21 U 
ACROLEIN UG/KG 15.2 300 U 310 U 220 U 
ACRYLONITRILE UG/KG 9.78 84 U 88 U 62 U 
BENZENE UG/KG 1.06 1.7 U 1.8 U 1.3 U 
BROMODICHLOROMETHANE UG/KG 1.32 0.79 U 0.83 U 0.58 U 
BROMOFORM UG/KG 0.728 1.9 U 2 U 1.4 U 
BROMOMETHANE UG/KG 1.20 2.9 U 3.1 U 2.2 U 
CARBON TETRACHLORIDE UG/KG 1.28 0.79 U 0.83 U 0.58 U 
CHLOROETHANE UG/KG 6.00 3 U 3.1 U 2.2 U 
CHLOROFORM UG/KG 1.62 0.79 U 0.83 U 0.58 U 
CHLOROMETHANE UG/KG 1.01 0.91 U 0.95 U 0.67 U 
CIS-1,3-DICHLOROPROPENE UG/KG 0.958 0.91 U 0.95 U 0.67 U 
DIBROMOCHLOROMETHANE UG/KG 1.22 0.82 U 0.86 U 0.61 U 
DICHLORODIFLUOROMETHANE UG/KG 6.98 1.6 U 1.7 U 1.2 U 
ETHYLBENZENE UG/KG 0.978 2.9 U 3.1 U 2.2 U 
METHYLENE CHLORIDE UG/KG 1.98 5.6 J B 5 J B 3.7 J B 
TETRACHLOROETHENE UG/KG 0.740 2.4 U 2.5 U 1.8 U 
TOLUENE UG/KG 1.22 1.9 U 2 U 1.4 U 
TRANS-1,2-DICHLOROETHENE UG/KG 0.926 2.1 U 2.2 U 1.5 U 
TRANS-1,3-DICHLOROPROPENE UG/KG 1.13 0.87 U 0.91 U 0.65 U 
TRICHLOROETHENE UG/KG 1.36 2.7 U 2.8 U 2 U 
TRICHLOROFLUOROMETHANE UG/KG 7.80 3.8 U 4 U 2.8 U 
VINYL CHLORIDE UG/KG 1.42 2.1 U 2.2 U 1.5 U 
There are no TEL and PEL values for volatile organic compounds

NOTE: Shaded and bold values represent detected concentrations.
MDL = average method detection limit
B = compound was detected in method blank
J = compound was detected, but below the reporting limit (value is estimated)
U = compound was analyzed but not detected

TABLE A-50. VOLATILE ORGANIC COMPOUND (VOC) CONCENTRATIONS (UG/KG) FROM MASONVILLE COVE
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MASONVILLE COVE

Sample ID MSNSURF05-2-S MSNSURF05-3-S MSNSURF05-4-S
ANALYTE UNITS MDL TEL* PEL*
1,2,4-TRICHLOROBENZENE UG/KG 55.6 -- -- 53 U 56 U 39 U 
1,2-DIPHENYLHYDRAZINE UG/KG 73.8 -- -- 61 U 63 U 45 U 
2,2'-OXYBIS(1-CHLOROPROPANE) UG/KG 48.2 -- -- 38 U 40 U 28 U 
2,4,6-TRICHLOROPHENOL UG/KG 69.8 -- -- 45 U 47 U 33 U 
2,4-DICHLOROPHENOL UG/KG 66.4 -- -- 50 U 52 U 37 U 
2,4-DIMETHYLPHENOL UG/KG 110.4 -- -- 42 U 44 U 31 U 
2,4-DINITROPHENOL UG/KG 100.4 -- -- 6,600 U 6,900 U 4,900 U 
2,4-DINITROTOLUENE UG/KG 115.4 -- -- 28 U 29 U 20 U 
2,6-DINITROTOLUENE UG/KG 91.2 -- -- 37 U 39 U 28 U 
2-CHLORONAPHTHALENE UG/KG 51.8 -- -- 56 U 58 U 41 U 
2-CHLOROPHENOL UG/KG 62 -- -- 41 U 43 U 31 U 
2-METHYLPHENOL UG/KG 80.2 -- -- 59 U 61 U 43 U 
2-NITROPHENOL UG/KG 50.8 -- -- 47 U 49 U 35 U 
3,3'-DICHLOROBENZIDINE UG/KG 68 -- -- 65 U 68 U 48 U 
4,6-DINITRO-2-METHYLPHENOL UG/KG 120 -- -- 6,600 U 6,900 U 4,000 U 
4-BROMOPHENYL PHENYL ETHER UG/KG 91.4 -- -- 130 U 140 U 97 U 
4-CHLORO-3-METHYLPHENOL UG/KG 72.8 -- -- 57 U 60 U 42 U 
4-CHLOROPHENYL PHENYL ETHER UG/KG 84.4 -- -- 54 U 56 U 40 U 
4-METHYLPHENOL UG/KG 103.6 -- -- 59 U 62 U 44 U 
4-NITROPHENOL UG/KG 144 -- -- 35 U 37 U 26 U 
BENZOIC ACID UG/KG 42.2 -- -- 2,200 U 2,300 U 1,600 U 
BENZYL ALCOHOL UG/KG 100.4 -- -- 300 U 310 U 220 U 
BIS(2-CHLOROETHOXY)METHANE UG/KG 45.2 -- -- 59 U 62 U 44 U 
BIS(2-CHLOROETHYL) ETHER UG/KG 48.2 -- -- 51 U 53 U 38 U 
BIS(2-CHLOROISOPROPYL) ETHER UG/KG -- -- -- 38 U 40 U 28 U 
BIS(2-ETHYLHEXYL) PHTHALATE UG/KG 97.4 182.16 2,646.51 530 J 510 J 1,600 J 
BUTYL BENZYL PHTHALATE UG/KG 101 -- -- 58 U 61 U 43 U 
DI-N-BUTYL PHTHALATE UG/KG 110.4 -- -- 320 U 340 U 240 U 
DI-N-OCTYL PHTHALATE UG/KG 106.4 -- -- 61 U 63 U 45 U 
DIBENZOFURAN UG/KG 77.6 -- -- 59 U 62 U 84 J 
DIETHYL PHTHALATE UG/KG 113.4 -- -- 53 U 56 U 39 U 
DIMETHYL PHTHALATE UG/KG 97.2 -- -- 55 U 58 U 41 U 
HEXACHLOROBENZENE UG/KG 89.6 -- -- 53 U 55 U 39 U 
HEXACHLOROBUTADIENE UG/KG 58.6 -- -- 51 U 54 U 38 U 
HEXACHLOROCYCLOPENTADIENE UG/KG 64 -- -- 210 U 220 U 160 U 
HEXACHLOROETHANE UG/KG 50.8 -- -- 50 U 53 U 37 U 
ISOPHORONE UG/KG 46.2 -- -- 50 U 53 U 37 U 
N-NITROSODI-N-PROPYLAMINE UG/KG 55.4 -- -- 53 U 56 U 40 U 
N-NITROSODIMETHYLAMINE UG/KG 54.4 -- -- 660 U 690 U 490 U 
N-NITROSODIPHENYLAMINE UG/KG 87.8 -- -- 550 U 570 U 400 U 
NITROBENZENE UG/KG 47.4 -- -- 85 U 89 U 63 U 
PENTACHLOROPHENOL UG/KG 100.4 -- -- 3,600 U 3,800 U 2,700 U 
PHENOL UG/KG 49.8 -- -- 54 U 57 U 40 U 
*Source :  MacDonald et al. 1996.  Ecotoxicology 5: 253-278.

NOTE: Shaded and bold values represent detected concentrations.
MDL = average method detection limit
TEL = threshold effects level
PEL = probable effects level
J = compound was detected, but below the reporting limit (value is estimated)
U = compound was analyzed but not detected

MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND

TABLE A-51.  SEMIVOLATILE ORGANIC COMPOUND (SVOC) CONCENTRATIONS (UG/KG)  IN SEDIMENT FROM MASONVILLE 
COVE
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LOCATION 06 LOCATION  08
0-19 ft. (a) 19-25 ft. (a) 25-27.5 ft. (a) 0-26 ft. (a) 26-33 ft. (a) 33-43 ft. (a) 26-31 ft. (a)

ANALYTE UNITS
GRAVEL % 0 37.5 17.8 0 0 5.5 9.5
CLAY % 31.1 5.9 38 51.9 17.6 3.9 19.3
SILT % 54.3 12.3 25.5 42 36.6 16.2 11.8
COARSE SAND % 0.7 5.4 5.1 0 0 9.2 5.7
FINE SAND % 12.8 27.2 6.4 5.8 45.6 41.7 26
MEDIUM SAND % 1.1 11.7 7.2 0.3 0.2 23.6 27.6
SAND (TOTAL) % 14.6 44.3 18.7 6.1 45.8 74.5 59.3
LIQUID LIMIT -- 0 47 0 0 64
PLASTIC LIMIT -- 0 26 0 0 0
PLASTICITY INDEX -- 0 21 0 0 0
PERCENT SOLIDS % 47.1 80.3 77.1 47.4 75.4 80.6 53.5
SPECIFIC GRAVITY -- 2.681 2.715 2.66 2.02 2.727 2.696 2.598
(a) = depth below sediment surface

LOCATION 05A

TABLE A-52.  PHYSICAL PARAMETERS OF SEDIMENT AT DEPTH IN SEDIMENT FROM WITHIN THE PROPOSED 
ALIGNMENT (LOCATIONS 05A, 06, AND 08)

MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND
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LOCATION 06 LOCATION  08
0-19 ft. (a) 19-25 ft. (a) 25-27.5 ft. (a) 0-26 ft. (a) 26-33 ft. (a) 33-43 ft. (a) 26-31 ft. (a)

ANALYTE UNITS MDL
TOTAL ORGANIC CARBON MG/KG 0.13 1.93 0.220 0.250 2.74 0.240 0.150 3.53
NITRATE + NITRITE MG/KG 0.68 NA 0.59 B 0.59 B NA 0.5 B 0.28 B 0.43 B 
TOTAL KJELDAHL NITROGEN MG/KG 121.6 1,670 26,100 18,700 2,180 63.7 U 174 B 35,100
BIOCHEMICAL OXYGEN DEMAND MG/KG 303.4 NA 149 U 156 U NA 159 U 149 U 785
CHEMICAL OXYGEN DEMAND MG/KG 25.28 921 199 415 433 333 170 341
TOTAL CYANIDE MG/KG 0.436 NA 0.27 U 1 NA 0.29 U 0.27 U 0.41 U 
OIL & GREASE (HEM) MG/KG 195.2 164 U 96.2 U 100 U 163 U 102 U 95.8 U 144 U 
PH NO UNITS -- 7.6 7.7
TOTAL PHOSPHORUS MG/KG 58.14 949 145 263 721 213 84.8 117
SULFIDE MG/KG 2.52 NA 15.3 U 15.9 U -- 16.3 U 15.2 U 22.9 U 
ACID VOLATILE SULFIDE UMOLE/G 1.26 NA 1.2 0.63 U NA 0.64 U 0.62 U 0.8 U 
(a) = depth below sediment surface
NOTE: Shaded and bold values represent detected concentrations.
MDL = average method detection limit
NA = constituent was not analyzed for this sample
B (inorganic) = compound was detected, but below reporting limit (value is estimated).
U = compound was analyzed but not detected

TABLE A-53.  GENERAL CHEMISTRY PARAMETERS IN SEDIMENT AT DEPTH FROM WITHIN THE PROPOSED ALIGNMENT 
(LOCATIONS 05A, 06, AND 08)

MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND

LOCATION 05A
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LOCATION 06 LOCATION  08
0-19 ft. (a) 19-25 ft. (a) 25-27.5 ft. (a) 0-26 ft. (a) 26-33 ft. (a) 33-43 ft. (a) 26-31 ft. (a)

ANALYTE UNITS MDL TEL* PEL*
ANTIMONY MG/KG 0.402 -- -- -- 0.32 N U 0.31 N U -- 0.32 N U 0.32 N U 0.3 N U 
ARSENIC MG/KG 0.302 7.24 41.6 54.3 3.1 2.1 23.7 0.99 B 1 3.1
BERYLLIUM MG/KG 0.036 -- -- -- 0.57 1 -- 0.68 0.45 0.78
CADMIUM MG/KG 0.050 0.676 4.21 1.2 0.069 U 0.068 U 0.97 0.069 U 0.069 U 0.065 U 
CHROMIUM MG/KG 0.079 52.3 160.4 92.9 15.9 33.5 90.2 21.7 9.1 21.5
COPPER MG/KG 0.136 18.7 108.2 257 12.6 28 112 12 5.5 11
LEAD MG/KG 0.330 30.24 112.18 107 E 3.6 6.9 60.8 E 4.9 2.3 4.2
MERCURY MG/KG 0.005 0.13 0.696 0.58 0.047 0.06 0.38 0.02 B 0.0079 U 0.01 B
NICKEL MG/KG 0.106 15.9 42.8 -- 6.9 17.9 -- 10.4 5 11.8
SELENIUM MG/KG 0.292 -- -- 6.4 0.66 0.84 3 0.26 U 0.31 B 0.91
SILVER MG/KG 0.073 0.73 1.77 0.41 B 0.042 B 0.029 U 0.24 0.03 U 0.03 U 0.034 B 
THALLIUM MG/KG 0.500 -- -- -- 0.45 U 0.45 B -- 0.45 U 0.45 U 0.73 B 
ZINC MG/KG 0.158 124 271 259 E 19.7 E 35.3 E 174 E 27.3 E 15.1 E 26.3 E 

RATIO OF SEM/AVS -- -- -- -- -- 0.38 -- -- -- -- --
(a) = depth below sediment surface
*Source :  MacDonald et al. 1996.  Ecotoxicology 5: 253-278.

NOTE: Shaded and bold values represent detected concentrations.
MDL = average method detection limit
TEL = threshold effects level
PEL = probable effects level
B (inorganic) = compound was detected, but below reporting limit (value is estimated).
E = reported value is estimated because of the presence of interference
N = spiked sample recovery is not within control limits
U = compound was analyzed but not detected

LOCATION 05A

TABLE A-54. METAL CONCENTRATIONS (MG/KG) FROM SEDIMENT AT DEPTH WITHIN THE PROPOSED ALIGNMENT (LOCATIONS 05A, 
06, AND 08)

MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND
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LOCATION 06 LOCATION  08
0-19 ft. (a) 19-25 ft. (a) 25-27.5 ft. (a) 0-26 ft. (a) 26-33 ft. (a) 33-43 ft. (a) 26-31 ft. (a)

ANALYTE UNITS MDL TEL** PEL**
PCB 8* UG/KG 0.241 -- -- 0.36 PG 0.17 J PG 0.045 U 1.5 PG 0.12 J PG 0.21 PG 0.065 U 
PCB 18* UG/KG 0.160 -- -- 0.94 PG 0.029 U 0.03 U 4.2 PG 0.22 J PG 0.13 J PG 0.043 U 
PCB 28* UG/KG 0.260 -- -- 1.7 0.054 J PG 0.049 U 6.4 0.15 J PG 0.22 0.07 U 
PCB 44* UG/KG 0.240 -- -- 2 0.043 U 0.045 U 4.4 0.055 J PG 0.073 J 0.064 U 
PCB 49 UG/KG 0.245 -- -- 1.2 0.044 U 0.046 U 4.8 0.047 U 0.044 U 0.066 U 
PCB 52* UG/KG 0.233 -- -- 2.6 0.041 U 0.043 U 4.4 0.098 J 0.062 J PG 0.062 U 
PCB 66* UG/KG 0.189 -- -- 1.9 PG 0.034 U 0.035 U 4.5 PG 0.1 J PG 0.04 J PG 0.051 U 
PCB 77* UG/KG 0.252 -- -- 0.078 U 0.046 U 0.047 U 0.077 U 0.048 U 0.045 U 0.068 U 
PCB 87 UG/KG 0.217 -- -- 2.1 PG 0.039 U 0.04 U 1.3 PG 0.041 U 0.039 U 0.058 U 
PCB 101* UG/KG 0.234 -- -- 4.3 0.042 U 0.044 U 5.7 0.045 U 0.042 U 0.063 U 
PCB 105* UG/KG 0.243 -- -- 2.2 0.044 U 0.045 U 1.4 0.046 U 0.043 U 0.065 U 
PCB 118* UG/KG 0.238 -- -- 5.1 0.043 U 0.044 U 3.4 0.045 U 0.049 J 0.064 U 
PCB 126* UG/KG 0.306 -- -- 0.093 U 0.055 U 0.057 U 0.093 U 0.058 U 0.054 U 0.082 U 
PCB 128* UG/KG 0.238 -- -- 1.2 PG 0.043 U 0.045 U 0.73 0.046 U 0.043 U 0.064 U 
PCB 138* UG/KG 0.248 -- -- 4.5 0.045 U 0.047 U 4.1 0.048 U 0.045 U 0.067 U 
PCB 153* UG/KG 0.241 -- -- 3.9 0.047 J 0.045 U 5.2 0.046 U 0.044 J 0.065 U 
PCB 156 UG/KG 0.234 -- -- 0.78 PG 0.042 U 0.044 U 0.51 0.045 U 0.042 U 0.063 U 
PCB 169* UG/KG 0.227 -- -- 0.07 U 0.041 U 0.043 U 0.069 U 0.044 U 0.041 U 0.062 U 
PCB 170* UG/KG 0.240 -- -- 1.1 PG 0.043 U 0.045 U 2.7 0.046 U 0.043 U 0.064 U 
PCB 180* UG/KG 0.238 -- -- 2.6 0.043 U 0.044 U 3.9 0.045 U 0.042 U 0.064 U 
PCB 183 UG/KG 0.233 -- -- 0.4 PG 0.041 U 0.043 U 0.69 PG 0.044 U 0.041 U 0.062 U 
PCB 184 UG/KG 0.200 -- -- 0.061 U 0.036 U 0.037 U 0.061 U 0.038 U 0.036 U 0.054 U 
PCB 187* UG/KG 0.245 -- -- 1.4 0.044 U 0.046 U 2.3 0.047 U 0.044 U 0.066 U 
PCB 195 UG/KG 0.234 -- -- 0.14 J PG 0.042 U 0.044 U 0.4 0.045 U 0.042 U 0.063 U 
PCB 206 UG/KG 0.233 -- -- 0.98 0.042 U 0.043 U 0.87 0.044 U 0.042 U 0.063 U 
PCB 209 UG/KG 0.248 -- -- 1.6 0.045 U 0.047 U 1.1 0.048 U 0.045 U 0.067 U 
TOTAL PCBs (ND=0) UG/KG -- 21.55 188.79 71.6 0.542 0 110 1.49 1.66 0
TOTAL PCBs (ND=1/2DL) UG/KG -- 21.55 188.79 71.8 1.18 0.799 110 2.05 2.10 1.15
(a) = depth below sediment surface
*PCB congeners used for Total PCB summation, as per Table 9-3 of the ITM (USEPA/USACE 1998)
**Source :  MacDonald et al. 1996.  Ecotoxicology 5: 253-278.

NOTE: Shaded and bold values represent detected concentrations.
MDL = average method detection limit
TEL = threshold effects level
PEL = probable effects level
J = compound was detected, but below the reporting limit (value is estimated)
PG = the percent difference between the original and confirmation analysis is greater than 40%
U = compound was analyzed but not detected

LOCATION 05A

TABLE A-55. PCB CONGENER CONCENTRATIONS (UG/KG) FROM SEDIMENT AT DEPTH WITHIN THE PROPOSED ALIGNMENT 
(LOCATIONS 05A, 06, AND 08)
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LOCATION 06 LOCATION  08
0-19 ft. (a) 19-25 ft. (a) 25-27.5 ft. (a) 0-26 ft. (a) 26-33 ft. (a) 33-43 ft. (a) 26-31 ft. (a)

ANALYTE UNITS MDL
AROCLOR 1016 UG/KG 33.2 -- 26 U 26 U -- 26 U 26 U 25 U 
AROCLOR 1221 UG/KG 16.2 -- 13 U 12 U -- 13 U 13 U 12 U 
AROCLOR 1232 UG/KG 19.8 -- 16 U 15 U -- 16 U 16 U 15 U 
AROCLOR 1242 UG/KG 14.2 -- 11 U 11 U -- 11 U 11 U 10 U 
AROCLOR 1248 UG/KG 15.2 -- 12 U 12 U -- 12 U 12 U 11 U 
AROCLOR 1254 UG/KG 5.56 -- 4.4 U 4.3 U -- 4.4 U 4.4 U 4.1 U 
AROCLOR 1260 UG/KG 4.66 -- 3.7 U 3.6 U -- 3.7 U 3.7 U 3.4 U 
(a) = depth below sediment surface
There are no TEL and PEL values for PCB Aroclors

NOTE: Shaded and bold values represent detected concentrations.
MDL = average method detection limit
U = compound was analyzed but not detected

LOCATION 05A

TABLE A-56.  PCB AROCLOR CONCENTRATIONS (UG/KG) FROM SEDIMENT AT DEPTH WITHIN THE PROPOSED 
ALIGNMENT (LOCATIONS 05A, 06, AND 08)
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LOCATION 06 LOCATION  08
0-19 ft. (a) 19-25 ft. (a) 25-27.5 ft. (a) 0-26 ft. (a) 26-33 ft. (a) 33-43 ft. (a) 26-31 ft. (a)

ANALYTE UNITS MDL TEL* PEL*
1-METHYLNAPHTHALENE UG/KG 6.00 -- -- -- 5.6 J 2 U -- 2 U 2 U 1.9 U 
2-METHYLNAPHTHALENE UG/KG 6.86 20.21 201.28 -- 3.9 J 2.3 U -- 2.3 U 2.3 U 2.2 U 
ACENAPHTHENE UG/KG 6.18 6.71 88.9 -- -- 2.1 J -- 2.1 U 2.1 U 2 U 
ACENAPHTHYLENE UG/KG 6.18 5.87 127.87 -- 2.7 J 2 U -- 2.1 U 2.1 U 2 U 
ANTHRACENE UG/KG 5.06 46.85 245 -- 7.4 1.7 U -- 1.7 U 1.8 J 1.6 U 
BENZO(A)ANTHRACENE UG/KG 4.66 74.83 692.53 -- 9.5 1.5 U -- 1.6 U 3 J 1.5 U 
BENZO(A)PYRENE UG/KG 6.28 88.81 763.22 -- 6.9 2.1 U -- 2.1 U 2.5 J 2 U 
BENZO(B)FLUORANTHENE UG/KG 3.46 -- -- -- 7.6 1.1 U -- 1.2 U 2.9 J 1.1 U 
BENZO(GHI)PERYLENE UG/KG 3.64 -- -- -- 5.1 J 1.2 U -- 1.2 U 2.2 J 1.2 U 
BENZO(K)FLUORANTHENE UG/KG 6.98 -- -- -- 2.8 J 2.3 U -- 2.4 U 2.4 U 2.2 U 
CHRYSENE UG/KG 4.20 107.77 845.98 -- 13 1.4 U -- 1.4 U 3.1 J 1.3 U 
DIBENZO(A,H)ANTHRACENE UG/KG 4.20 6.22 134.61 -- 1.4 J 1.4 U -- 1.4 U 1.4 U 1.3 U 
FLUORANTHENE UG/KG 4.06 112.82 1,493.54 -- 15 2.2 U -- 2.2 U 5.8 J 2.1 U 
FLUORENE UG/KG 6.62 21.17 144.35 -- 6.8 2.2 U -- 2.2 U 2.5 J 2.1 U 
INDENO(1,2,3-CD)PYRENE UG/KG 3.98 -- -- -- 4 J 1.3 U -- 1.3 U 1.7 J 1.3 U 
NAPHTHALENE UG/KG 6.96 34.57 390.64 -- 4.6 J 2.3 U -- 2.3 U 2.3 U 2.2 U 
PHENANTHRENE UG/KG 5.34 86.68 543.53 -- 22 3.9 J -- 4.3 J 7.8 2.4 J 
PYRENE UG/KG 3.78 152.66 1397.6 -- 20 1.5 J -- 1.6 J 6 J 1.2 U 
TOTAL PAHs (ND=0) UG/KG -- 1,684.06 16,770.40 -- 149 7.5 -- 5.9 39.3 2.4
TOTAL PAHs (ND=1/2DL) UG/KG -- 1,684.06 16,770.40 -- 149 21 -- 20.7 46.6 17
(a) = depth below sediment surface
*Source :  MacDonald et al. 1996.  Ecotoxicology 5: 253-278.

NOTE: Shaded and bold values represent detected concentrations.
MDL = average method detection limit
TEL = threshold effects level
PEL = probable effects level
J = compound was detected, but below the reporting limit (value is estimated)
U = compound was analyzed but not detected

LOCATION 05A

TABLE A-57. PAH CONCENTRATIONS (UG/KG) FROM SEDIMENT AT DEPTH WITHIN THE PROPOSED ALIGNMENT (LOCATIONS 05A, 06, AND 08)
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LOCATION 06 LOCATION  08
0-19 ft. (a) 19-25 ft. (a) 25-27.5 ft. (a) 0-26 ft. (a) 26-33 ft. (a) 33-43 ft. (a) 26-31 ft. (a)

ANALYTE UNITS MDL TEL* PEL*
4,4'-DDD UG/KG 0.690 1.22 7.81 3.7 0.16 U 0.16 U 5.3 0.16 U 0.16 U 0.15 U 
4,4'-DDE UG/KG 0.404 2.07 374.17 2.7 PG 0.21 U 0.2 U 1.9 PG 0.21 U 0.21 U 0.19 U 
4,4'-DDT UG/KG 0.658 1.19 4.77 0.19 U 0.18 U 0.18 U 0.19 U 0.18 U 0.18 U 0.17 U 
ALDRIN UG/KG 0.404 -- -- 0.22 U 0.21 U 0.21 U 0.22 U 0.21 U 0.21 U 0.2 U 
ALPHA-BHC UG/KG 0.698 -- -- 0.15 U 0.14 U 0.14 U 0.15 U 0.14 U 0.14 U 0.13 U 
BETA-BHC UG/KG 0.446 -- -- 0.24 U 0.22 U 0.22 U 0.23 U 0.22 U 0.22 U 0.21 U 
CHLORDANE UG/KG 12.0 -- -- 0.83 U 0.77 U 0.76 U 0.82 U 0.77 U 0.77 U 0.73 U 
CHLOROBENSIDE UG/KG 1.72 -- -- 0.73 U 0.69 U 0.67 U 0.73 U 0.68 U 0.68 U 0.64 U 
DACHTAL UG/KG 1.13 -- -- 0.48 U 0.45 U 0.44 U 0.48 U 0.45 U 0.45 U 0.42 U 
DELTA-BHC UG/KG 0.420 -- -- 0.19 U 0.18 U 0.18 U 0.19 U 0.18 U 0.18 U 0.17 U 
DIELDRIN UG/KG 0.732 0.715 4.3 1.3 J PG 0.16 U c 0.16 U c 0.52 J PG 0.16 U 0.16 U 0.15 U 
ENDOSULFAN I UG/KG 0.077 -- -- 0.17 U 0.16 U 0.16 U 0.17 U 0.16 U 0.16 U 0.15 U 
ENDOSULFAN II UG/KG 0.416 -- -- 0.28 U 0.26 U 0.25 U 0.4 J PG 0.26 U 0.26 U 0.24 U 
ENDOSULFAN SULFATE UG/KG 0.414 -- -- 0.24 U 0.23 U 0.22 U 0.24 U 0.23 U 0.23 U 0.21 U 
ENDRIN UG/KG 0.694 -- -- 2.3 PG 0.17 U 0.16 U 1.1 J PG 0.17 U 0.17 U 0.16 U 
ENDRIN ALDEHYDE UG/KG 0.440 -- -- 0.38 U 0.36 U 0.35 U 0.38 U 0.36 U 0.36 U 0.34 U 
GAMMA-BHC UG/KG 0.730 0.32 0.99 0.15 U 0.14 U 0.14 U 0.15 U 0.14 U 0.14 U 0.13 U 
HEPTACHLOR UG/KG 0.804 -- -- 0.17 U 0.16 U 0.16 U 0.17 U 0.16 U 0.16 U 0.15 U 
HEPTACHLOR EPOXIDE UG/KG 0.432 -- -- 0.22 U 0.2 U 0.2 U 0.21 U 0.2 U 0.2 U 0.19 U 
METHOXYCHLOR UG/KG 1.36 -- -- 0.39 U 0.37 U 0.36 U 0.39 U 0.37 U 0.36 U 0.34 U 
MIREX UG/KG 0.576 -- -- 0.24 U 0.23 U 0.22 U 0.24 U 0.23 U 0.23 U 0.21 U 
TOXAPHENE UG/KG 72.6 -- -- 2.4 U 2.3 U 2.2 U 2.4 U 2.3 U 2.2 U 2.1 U 
(a) = depth below sediment surface
*Source :  MacDonald et al. 1996.  Ecotoxicology 5: 253-278.

NOTE: Shaded and bold values represent detected concentrations.
MDL = average method detection limit
TEL = threshold effects level
PEL = probable effects level
J = compound was detected, but below the reporting limit (value is estimated)
PG = the percent difference between the original and confirmation analysis is greater than 40%
U = compound was analyzed but not detected

LOCATION 05A

TABLE A-58. CHLORINATED PESTICIDE CONCENTRATIONS  (UG/KG) FROM SEDIMENT AT DEPTH WITHIN THE PROPOSED ALIGNMENT (LOCATIONS 05A, 
06, AND 08)
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LOCATION 06 LOCATION  08
0-19 ft. (a) 19-25 ft. (a) 25-27.5 ft. (a) 0-26 ft. (a) 26-33 ft. (a) 33-43 ft. (a) 26-31 ft. (a)

ANALYTE UNITS MDL
AZINPHOS-METHYL UG/KG 52.8 -- 8.3 U 8.1 U -- 8.3 U 8.3 U 7.8 U 
DEMETON (TOTAL) UG/KG 100.4 -- 16 U 15 U -- 16 U 16 U 15 U 
MALATHION UG/KG 36.8 -- 5.8 U 5.7 U -- 5.8 U 5.8 U 5.4 U 
METHYL PARATHION UG/KG 37.6 -- 5.9 U 5.8 U -- 5.9 U 5.9 U 5.5 U 
PARATHION UG/KG 45.6 -- 7.2 U 7 U -- 7.2 U 7.2 U 6.7 U 
(a) = depth below sediment surface
There are no TEL and PEL values for organophosphorus pesticides

NOTE: Shaded and bold values represent detected concentrations.
MDL = average method detection limit
U = compound was analyzed but not detected

LOCATION 05A

TABLE A-59. ORGANOPHOSPHORUS PESTICIDE CONCENTRATIONS  (UG/KG) FROM SEDIMENT AT DEPTH WITHIN THE PROPOSED ALIGNMENT 
(LOCATIONS 05A, 06, AND 08)
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LOCATION 06 LOCATION  08
0-19 ft. (a) 19-25 ft. (a) 25-27.5 ft. (a) 0-26 ft. (a) 26-33 ft. (a) 33-43 ft. (a) 26-31 ft. (a)

ANALYTE UNITS RL TEF*
2,3,7,8-TCDD PG/G 1.2 1 -- 0.59 U 0.95 U -- 0.69 U 0.5 U 1.1 U 
1,2,3,7,8-PECDD PG/G 3.7 1 -- 1.2 U 1.8 U -- 1.3 U 1.1 U 2.6 U 
1,2,3,4,7,8-HXCDD PG/G 4.5 0.1 -- 0.95 U 1.3 U -- 1.2 U 0.74 U 1.5 U 
1,2,3,6,7,8-HXCDD PG/G -- 0.1 -- 0.83 U 1.1 U -- 1.2 U 0.69 U 1.3 U 
1,2,3,7,8,9-HXCDD PG/G 4.5 0.1 -- 1.4 U 2.5 U -- 1.2 U 0.71 U 2.6 U 
1,2,3,4,6,7,8-HPCDD PG/G -- 0.01 -- 11 16 -- 4.6 J 5.8 J 43
OCDD PG/G -- 0.0001 -- 450 250 -- 92 340 1,200
2,3,7,8-TCDF PG/G -- 0.1 -- 0.44 U 0.96 U -- 0.42 U 0.38 U 1.2 U 
1,2,3,7,8-PECDF PG/G 4.3 0.05 -- 0.69 U 1 U -- 0.6 U 0.63 U 1.3 U 
2,3,4,7,8-PECDF PG/G 1.9 0.5 -- 0.78 U 1 U -- 0.69 U 0.72 U 1.4 U 
1,2,3,4,7,8-HXCDF PG/G 4.6 0.1 -- 0.49 U 0.67 U -- 0.65 U 0.57 U 0.97 U 
1,2,3,6,7,8-HXCDF PG/G 2.6 0.1 -- 0.4 U 0.53 U -- 0.57 U 0.5 U 0.84 U 
2,3,4,6,7,8-HXCDF PG/G 2.2 0.1 -- 0.41 U 0.53 U -- 0.53 U 0.46 U 0.82 U 
1,2,3,7,8,9-HXCDF PG/G 1.6 0.1 -- 0.46 U 0.64 U -- 0.58 U 0.51 U 1 U 
1,2,3,4,6,7,8-HPCDF PG/G -- 0.01 -- 0.92 U 0.56 U -- 0.62 U 0.56 U 0.77 U 
1,2,3,4,7,8,9-HPCDF PG/G 5.8 0.01 -- 0.66 U 0.88 U -- 0.82 U 0.6 U 1.3 U 
OCDF PG/G -- 0.0001 -- 2.3 U 1.3 U -- 1.4 U 0.76 U 1.9 U 
DIOXIN TEQ (ND=0) PG/G -- -- -- 0.155 0.185 -- 0.055 0.092 0.550
DIOXIN TEQ (ND=1/2DL) PG/G -- -- -- 1.54 2.25 -- 1.56 1.32 3.30
(a) = depth below sediment surface
* Source:  USEPA 1989.  1989 Update to the Interim Procedures for Estimating Risks Associated with Exposures to Mixtures of 
     Chlorinated Dibenzo-p-Dioxins and Dibenzofurans (CDDs and CDFs)
There are no TEL and PEL values for dioxin and furan congeners

NOTE: Shaded and bold values represent detected concentrations.
RL = average reporting limit
TEF = toxicity equivalency factor
TEQ = toxicity equivalency quotient
J = compound was detected, but below the reporting limit (value is estimated)
JA = the analyte was positively identified, but the quantitation is an estimate
U = compound was analyzed but not detected

LOCATION 05A

TABLE A-60. DIOXIN AND FURAN CONGENER CONCENTRATIONS (PG/G) AT DEPTH IN SEDIMENT FROM WITHIN THE PROPOSED ALIGNMENT 
(LOCATIONS 05A, 06, AND 08)
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LOCATION 06 LOCATION  08
0-19 ft. (a) 19-25 ft. (a) 25-27.5 ft. (a) 0-26 ft. (a) 26-33 ft. (a) 33-43 ft. (a) 26-31 ft. (a)

ANALYTE UNITS RL
DIBUTYLTIN UG/KG 3.3 -- 1.6 U 1.7 U -- 2.3 1.7 U 2.3 U 
MONOBUTYLTIN UG/KG 2.54 -- 1.2 U 1.3 U -- 1.3 U 1.3 U 1.8 U 
TETRABUTYLTIN UG/KG 4.34 -- 2.1 U 2.2 U -- 2.2 U 2.2 U 3 U 
TRIBUTYLTIN UG/KG 3.8 -- 1.9 U 1.9 U -- 3.3 P 1.9 U 2.6 U 
(a) = depth below sediment surface
NOTE: Shaded and bold values represent detected concentrations.
RL = average reporting limit
P = greater than 25% difference for detected concentrations between the two GC columns
U = compound was analyzed but not detected

LOCATION 05A

TABLE A-61.  BUTYLTIN CONCENTRATIONS (UG/KG) FROM SEDIMENT AT DEPTH WITHIN THE PROPOSED ALIGNMENT 
(LOCATIONS 05A, 06, AND 08)
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LOCATION 06 LOCATION  08
0-19 ft. (a) 19-25 ft. (a) 25-27.5 ft. (a) 0-26 ft. (a) 26-33 ft. (a) 33-43 ft. (a) 26-31 ft. (a)

ANALYTE UNITS MDL
1,1,1-TRICHLOROETHANE UG/KG 0.834 0.58 U 0.34 U 0.35 U 0.57 U 0.36 U 0.34 U 0.51 U 
1,1,2,2-TETRACHLOROETHANE UG/KG 1.88 0.96 U 0.56 U 0.58 U 0.95 U 0.6 U 0.56 U 0.84 U 
1,1,2-TRICHLOROETHANE UG/KG 1.20 1.4 U 0.85 U 0.88 U 1.4 U 0.9 U 0.84 U 1.3 U 
1,1-DICHLOROETHANE UG/KG 1.13 0.61 U 0.36 U 0.37 U 0.61 U 0.38 U 0.36 U 0.54 U 
1,1-DICHLOROETHENE UG/KG 0.888 1.3 U 0.73 U 0.76 U 1.2 U 0.78 U 0.73 U 1.1 U 
1,2-DICHLOROBENZENE UG/KG 1.06 2 U 1.2 U 1.2 U 2 U 1.2 U 1.2 U 1.7 U 
1,2-DICHLOROETHANE UG/KG 1.42 0.64 U 0.38 U 0.39 U 0.64 U 0.4 U 0.38 U 0.57 U 
1,2-DICHLOROPROPANE UG/KG 1.30 1.3 U 0.78 U 0.81 U 1.3 U 0.83 U 0.78 U 1.2 U 
1,3-DICHLOROBENZENE UG/KG 1.13 1.9 U 1.1 U 1.2 U 1.9 U 1.2 U 1.1 U 1.7 U 
1,4-DICHLOROBENZENE UG/KG 1.20 1.5 U 0.85 U 0.89 U 1.4 U 0.91 U 0.85 U 1.3 U 
2-BUTANONE (MEK) UG/KG 2.26 3 U 1.7 U 1.8 U 2.9 U 1.9 U 1.7 U 2.6 U 
2-CHLOROETHYL VINYL ETHER UG/KG 17.8 19 U 11 U 12 U 19 U 12 U 11 U 17 U 
ACROLEIN UG/KG 15.2 200 U 120 U 120 U 200 U 130 U 120 U 180 U 
ACRYLONITRILE UG/KG 9.78 56 U 33 U 35 U 56 U 35 U 33 U 50 U 
BENZENE UG/KG 1.06 1.2 U 0.68 U 0.71 U 1.2 U 0.72 U 0.68 U 1 U 
BROMODICHLOROMETHANE UG/KG 1.32 0.53 U 0.31 U 0.32 U 0.53 U 0.33 U 0.31 U 0.47 U 
BROMOFORM UG/KG 0.728 1.3 U 0.76 U 0.79 U 1.3 U 0.81 U 0.76 U 1.1 U 
BROMOMETHANE UG/KG 1.20 2 U 1.2 U 1.2 U 2 U 1.2 U 1.2 U 1.7 U 
CARBON TETRACHLORIDE UG/KG 1.28 0.53 U 0.31 U 0.32 U 0.53 U 0.33 U 0.31 U 0.47 U 
CHLOROETHANE UG/KG 6.00 2 U 1.2 U 1.2 U 2 U 1.2 U 1.2 U 1.8 U 
CHLOROFORM UG/KG 1.62 0.53 U 0.31 U 0.32 U 0.53 U 0.33 U 0.31 U 0.47 U 
CHLOROMETHANE UG/KG 1.01 0.61 U 0.36 U 0.37 U 0.6 U 0.38 U 0.36 U 0.54 U 
CIS-1,3-DICHLOROPROPENE UG/KG 0.958 0.61 U 0.36 U 0.37 U 0.61 U 0.38 U 0.36 U 0.54 U 
DIBROMOCHLOROMETHANE UG/KG 1.22 0.55 U 0.32 U 0.34 U 0.55 U 0.35 U 0.32 U 0.49 U 
DICHLORODIFLUOROMETHANE UG/KG 6.98 1.1 U 0.63 U 0.66 U 1.1 U 0.67 U 0.63 U 0.95 U 
ETHYLBENZENE UG/KG 0.978 2 U 1.2 U 1.2 U 2 U 1.2 U 1.2 U 1.7 U 
METHYLENE CHLORIDE UG/KG 1.98 7.5 J B 4 J B 3.5 J B 3.2 J B 2 J B 5.4 J B 5.2 J B 
TETRACHLOROETHENE UG/KG 0.740 1.6 U 0.96 U 1 U 1.6 U 1 U 0.95 U 1.4 U 
TOLUENE UG/KG 1.22 1.3 U 0.74 U 0.77 U 1.2 U 0.78 U 0.73 U 1.1 U 
TRANS-1,2-DICHLOROETHENE UG/KG 0.926 1.4 U 0.81 U 0.85 U 1.4 U 0.87 U 0.81 U 1.2 U 
TRANS-1,3-DICHLOROPROPENE UG/KG 1.13 0.59 U 0.34 U 0.36 U 0.58 U 0.37 U 0.34 U 0.52 U 
TRICHLOROETHENE UG/KG 1.36 1.8 U 1.1 U 1.1 U 1.8 U 1.1 U 1.1 U 1.6 U 
TRICHLOROFLUOROMETHANE UG/KG 7.80 2.6 U 1.5 U 1.6 U 2.5 U 1.6 U 1.5 U 2.3 U 
VINYL CHLORIDE UG/KG 1.42 1.4 U 0.82 U 0.85 U 1.4 U 0.87 U 0.82 U 1.2 U 
(a) = depth below sediment surface
There are no TEL and PEL values for volatiles

NOTE: Shaded and bold values represent detected concentrations.
MDL = average method detection limit
B = compound was detected in method blank
J = compound was detected, but below the reporting limit (value is estimated)
U = compound was analyzed but not detected

LOCATION 05A

TABLE A-62.  VOLATILE ORGANIC COMPOUND (VOC) CONCENTRATIONS (UG/KG) FROM SEDIMENT AT DEPTH WITHIN THE PROPOSED ALIGNMENT 
(LOCATIONS 05A, 06, AND 08)

MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND
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LOCATION 06 LOCATION  08
0-19 ft. (a) 19-25 ft. (a) 25-27.5 ft. (a) 0-26 ft. (a) 26-33 ft. (a) 33-43 ft. (a) 26-31 ft. (a)

ANALYTE UNITS MDL TEL* PEL*
1,2,4-TRICHLOROBENZENE UG/KG 55.6 -- -- 36 U 6.7 U 6.6 U 14 U 6.7 U 6.7 U 6.3 U 
1,2-DIPHENYLHYDRAZINE UG/KG 73.8 -- -- 41 U 7.7 U 7.5 U 16 U 7.6 U 7.6 U 7.2 U 
2,2'-OXYBIS(1-CHLOROPROPANE) UG/KG 48.2 -- -- 26 U 4.8 U 4.7 U 10 U 4.8 U 4.8 U 4.5 U 
2,4,6-TRICHLOROPHENOL UG/KG 69.8 -- -- 30 U 5.7 U 5.6 U 12 U 5.7 U 5.7 U 5.3 U 
2,4-DICHLOROPHENOL UG/KG 66.4 -- -- 33 U 6.3 U 6.1 U 13 U 6.2 U 6.2 U 5.9 U 
2,4-DIMETHYLPHENOL UG/KG 110.4 -- -- 28 U 5.3 U 5.2 U 11 U 5.3 U 5.3 U 5 U 
2,4-DINITROPHENOL UG/KG 100.4 -- -- 4400 U 830 U 810 U 1800 U 830 U 830 U 780 U 
2,4-DINITROTOLUENE UG/KG 115.4 -- -- 19 U 3.5 U 3.4 U 7.4 U 3.5 U 3.5 U 3.3 U 
2,6-DINITROTOLUENE UG/KG 91.2 -- -- 25 U 4.7 U 4.6 U 10 U 4.7 U 4.7 U 4.4 U 
2-CHLORONAPHTHALENE UG/KG 51.8 -- -- 38 U 7 U 6.9 U 15 U 7 U 7 U 6.6 U 
2-CHLOROPHENOL UG/KG 62 -- -- 28 U 5.2 U 5.1 U 11 U 5.2 U 5.2 U 4.9 U 
2-METHYLPHENOL UG/KG 80.2 -- -- 39 U 7.4 U 7.2 U 16 U 7.4 U 7.4 U 6.9 U 
2-NITROPHENOL UG/KG 50.8 -- -- 32 U 6 U 5.8 U 13 U 6 U 6 U 5.6 U 
3,3'-DICHLOROBENZIDINE UG/KG 68 -- -- 44 U 8.2 U 8 U 17 U 8.2 U 8.2 U 7.7 U 
4,6-DINITRO-2-METHYLPHENOL UG/KG 120 -- -- 4400 U 830 U 810 U 1800 U 830 U 830 U 780 U 
4-BROMOPHENYL PHENYL ETHER UG/KG 91.4 -- -- 89 U 17 U 16 U 35 U 17 U 17 U 16 U 
4-CHLORO-3-METHYLPHENOL UG/KG 72.8 -- -- 38 U 7.2 U 7.1 U 15 U 7.2 U 7.2 U 6.8 U 
4-CHLOROPHENYL PHENYL ETHER UG/KG 84.4 -- -- 36 U 6.8 U 6.6 U 14 U 6.8 U 6.8 U 6.4 U 
4-METHYLPHENOL UG/KG 103.6 -- -- 40 U 7.4 U 7.3 U 16 U 7.4 U 7.4 U 7 U 
4-NITROPHENOL UG/KG 144 -- -- 24 U 4.5 U 4.4 U 9.4 U 4.4 U 4.4 U 4.2 U 
BENZOIC ACID UG/KG 42.2 -- -- 1500 U 280 U 270 U 810 J 280 U 270 U 260 U 
BENZYL ALCOHOL UG/KG 100.4 -- -- 200 U 37 U 37 U 79 U 37 U 37 U 35 U 
BIS(2-CHLOROETHOXY)METHANE UG/KG 45.2 -- -- 40 U 7.4 U 7.3 U 16 U 7.4 U 7.4 U 7 U 
BIS(2-CHLOROETHYL) ETHER UG/KG 48.2 -- -- 34 U 6.5 U 6.3 U 14 U 6.4 U 6.4 U 6.1 U 
BIS(2-CHLOROISOPROPYL) ETHER UG/KG -- -- -- 26 U 4.8 U 4.7 U 10 U 4.8 U 4.8 U 4.5 U 
BIS(2-ETHYLHEXYL) PHTHALATE UG/KG 97.4 182.16 2646.51 110 U 21 U 20 U 44 U 21 U 21 U 19 U 
BUTYL BENZYL PHTHALATE UG/KG 101 -- -- 39 U 7.4 U 7.2 U 16 U 7.3 U 7.3 U 6.9 U 
DIBENZOFURAN UG/KG 110.4 -- -- 40 U 7.5 U 7.3 U 16 U 7.5 U 7.5 U 7 U 
DIETHYL PHTHALATE UG/KG 106.4 -- -- 36 U 6.7 U 6.5 U 14 U 6.7 U 6.7 U 6.3 U 
DIMETHYL PHTHALATE UG/KG 77.6 -- -- 37 U 6.9 U 6.8 U 15 U 6.9 U 6.9 U 6.5 U 
DI-N-BUTYL PHTHALATE UG/KG 113.4 -- -- 220 U 41 U 40 U 86 U 40 U 40 U 38 U 
DI-N-OCTYL PHTHALATE UG/KG 97.2 -- -- 41 U 7.7 U 7.5 U 16 U 7.6 U 7.6 U 7.2 U 
HEXACHLOROBENZENE UG/KG 89.6 -- -- 36 U 6.7 U 6.5 U 14 U 6.7 U 6.7 U 6.3 U 
HEXACHLOROBUTADIENE UG/KG 58.6 -- -- 35 U 6.5 U 6.3 U 14 U 6.5 U 6.5 U 6.1 U 
HEXACHLOROCYCLOPENTADIENE UG/KG 64 -- -- 140 U 27 U 26 U 56 U 27 U 26 U 25 U 
HEXACHLOROETHANE UG/KG 50.8 -- -- 34 U 6.4 U 6.2 U 13 U 6.4 U 6.3 U 6 U 
ISOPHORONE UG/KG 46.2 -- -- 34 U 6.3 U 6.2 U 13 U 6.3 U 6.3 U 6 U 
NITROBENZENE UG/KG 55.4 -- -- 57 U 11 U 11 U 23 U 11 U 11 U 10 U 
N-NITROSODIMETHYLAMINE UG/KG 54.4 -- -- 440 U 83 U 81 U 180 U 83 U 83 U 78 U 
N-NITROSODI-N-PROPYLAMINE UG/KG 87.8 -- -- 36 U 6.7 U 6.6 U 14 U 6.7 U 6.7 U 6.3 U 
N-NITROSODIPHENYLAMINE UG/KG 47.4 -- -- 370 U 69 U 67 U 150 U 69 U 69 U 65 U 
PENTACHLOROPHENOL UG/KG 100.4 -- -- 2400 U 460 U 440 U 960 U 450 U 450 U 430 U 
PHENOL UG/KG 49.8 -- -- 36 U 11 J 12 J 100 J 6.8 U 6.8 U 34 J 
(a) = depth below sediment surface
*Source :  MacDonald et al. 1996.  Ecotoxicology 5: 253-278.

NOTE: Shaded and bold values represent detected concentrations.
MDL = average method detection limit
TEL = threshold effects level
PEL = probable effects level
J = compound was detected, but below the reporting limit (value is estimated)
U = compound was analyzed but not detected

LOCATION 05A

TABLE A-63. SEMIVOLATILE ORGANIC COMPOUND (SVOC) CONCENTRATIONS (UG/KG) FROM SEDIMENT AT DEPTH WITHIN THE PROPOSED ALIGNMENT (LOCATIONS 05A, 06, 
AND 08)

MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND
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TABLE A-64.  PHYSICAL PARAMETERS OF PROPOSED MASONVILLE BORROW MATERIAL (JANUARY 2006)
MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND

Sample ID
ANALYTE UNITS EB-01A-SED EB-01B-SED EB-01C-SED EB-09A-SED EB-09B-SED EB-09C-SED EB-10A-SED EB-10B-SED EB-10C-SED EB-11A-SED EB-11B-SED
GRAVEL % 22.2 41.2 27.6 62.4 54.9 46.8 43 13.6 25.2 60 73.7
SAND % 71 55.8 56.5 34.7 42 44.3 41.9 78.4 69.4 33.6 10.9
SILT % 3.2 1 8.3 1.3 1.3 4.6 7.9 5.6 3.1 2.8 9.7
CLAY % 3.6 2.1 7.7 1.6 1.8 4.3 7.2 2.4 2.3 3.5 5.6
SILT+CLAY % 6.8 3.1 16 2.9 3.1 8.9 15.1 8 5.4 6.3 15.3
LIQUID LIMIT -- 0 0 0 0 0 0 0 0 0 0 36
PLASTIC LIMIT -- 0 0 0 0 0 0 0 0 0 0 24
PLASTICITY INDEX -- NP NP NP NP NP NP NP NP NP NP 12
MOISTURE CONTENT % NA NA NA NA NA NA NA NA NA NA NA
PERCENT SOLIDS % 88.1 88.7 88.9 90.5 93.7 86.2 78.6 90.9 90 79.1 78.2
SPECIFIC GRAVITY -- 2.662 2.686 2.684 2.711 2.698 2.677 2.725 2.683 2.675 2.688 2.713

NA = constituent was not analyzed for this sample
NP = non-plastic

TABLE A-64.  CONTINUED
MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND

Sample ID
ANALYTE UNITS EB-11C-SED EB-12A-SED EB-12B-SED EB-12C-SED EB-12D-SED EB-13A-SED EB-13B-SED EB-13C-SED EB-14A-SED EB-14B-SED EB-14C-SED
GRAVEL % 10.3 0 39.7 0.7 1.9 12.8 38.9 36.4 1.8 2.6 0
SAND % 20.3 24.6 39 44.2 26.2 69.7 56 38 67.6 89.3 92.6
SILT % 37.7 47.3 12 33.8 42.8 14.1 2 16.3 15.9 4.4 3.7
CLAY % 31.7 28.1 9.4 21.3 29.1 3.5 3.1 9.3 14.7 3.7 3.7
SILT+CLAY % 69.4 75.4 21.4 55.1 71.9 17.6 5.1 25.6 30.6 8.1 7.4
LIQUID LIMIT -- 40 31 0 0 26 0 0 0 0 0 0
PLASTIC LIMIT -- 27 26 0 0 0 0 0 0 0 0 0
PLASTICITY INDEX -- 13 6 NP NP NP NP NP NP NP NP NP
MOISTURE CONTENT % NA NA NA NA NA NA NA NA NA NA NA
PERCENT SOLIDS % 71.6 85.8 82.4 85 67.4 86.5 88.2 75.8 82.7 85.1 76.5
SPECIFIC GRAVITY -- 2.739 2.724 2.692 2.693 2.716 2.291 2.302 2.7 2.676 2.664 2.669

NA = constituent was not analyzed for this sample
NP = non-plastic
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TABLE A-65. GENERAL CHEMISTRY CONCENTRATIONS IN PROPOSED MASONVILLE BORROW MATERIAL (JANUARY 2006)
MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND

Sample ID
ANALYTE UNITS RL EB-01A-SED EB-01B-SED EB-01C-SED EB-09A-SED EB-09B-SED EB-09C-SED EB-10A-SED EB-10B-SED EB-10C-SED EB-11A-SED EB-11B-SED
TOTAL ORGANIC CARBON MG/KG 609.409 676 636 883 1370 588 703 1430 609 U 1240 1290 1130
AMMONIA NITROGEN MG/KG 6.018 9 J 10.2 J 5.4 B J 37.7 J 9.5 J 6.9 J 17.5 J 23.6 J 4.8 B J 20.3 J 12 J 
NITRATE-NITRITE MG/KG 1.209 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.2 U 1.3 U 1.1 U 1.1 U 0.61 B 1.3 U 
TOTAL KJELDAHL NITROGEN MG/KG 180.591 170 U 169 U 104 B 170 160 U 174 U 196 102 B 68.4 B 190 U 192 U 
BIOCHEMICAL OXYGEN DEMAND MG/KG 144.455 136 U 135 U 135 U 133 U 128 U 139 U 153 U 132 U 133 U 152 U 153 U 
CHEMICAL OXYGEN DEMAND MG/KG 240.727 227 U 225 U 225 U 221 U 214 U 232 U 254 U 220 U 222 U 253 U 212 B 
CYANIDE, TOTAL MG/KG 0.602 0.57 U 0.56 U 0.56 U 0.55 U 0.53 U 0.58 U 0.64 U 0.55 U 0.56 U 0.63 U 0.64 U 
pH -- -- 7.1 6.9 6.7 7.8 7.7 7.7 6.9 7 6.9 7.2 6.6
TOTAL PHOSPHORUS MG/KG 18.805 89.1 102 98.2 95.9 53.9 53 12.7 U 31.7 35.7 119 125
TOTAL SULFIDE MG/KG 36.123 34.1 U 33.8 U 33.8 U 33.2 U 32 U 34.8 U 38.2 U 33 U 33.3 U 38 U 38.4 U 
ACID VOLATILE SULFIDE UMOLE/G 0.585 1.9 1.1 0.86 1.1 0.85 0.97 1.4 0.6 U 0.72 0.72 1.3

NOTE: Shaded and bold values represent detected concentrations.
RL = average reporting limit
B (inorganic) = compound was detected, but below reporting limit (value is estimated).
J (inorganic) = compound was detected in method blank
U = compound was analyzed but not detected

TABLE A-65. CONTINUED
MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND

Sample ID
ANALYTE UNITS RL EB-11C-SED EB-12A-SED EB-12B-SED EB-12C-SED EB-12D-SED EB-13A-SED EB-13B-SED EB-13C-SED EB-14A-SED EB-14B-SED EB-14C-SED
TOTAL ORGANIC CARBON MG/KG 609.409 1520 3010 4400 4270 2000 1490 566 U 648 2590 744 637 U 
AMMONIA NITROGEN MG/KG 6.018 10.9 J 16.5 J 12.3 J 10.4 J 14.3 J 11.1 5.1 B 16.6 6.7 5.5 B 5.2 B 
NITRATE-NITRITE MG/KG 1.209 1.2 B 1.2 U 1.2 U 1.2 U 1.5 U 1.2 U 1.1 U 1.3 U 1.2 U 1.2 U 1.3 U 
TOTAL KJELDAHL NITROGEN MG/KG 180.591 86 B 215 74.8 B 177 U 274 173 U 170 U 122 B 181 U 109 B 196 U 
BIOCHEMICAL OXYGEN DEMAND MG/KG 144.455 168 U 140 U 146 U 141 U 178 U 139 U 136 U 158 U 145 U 141 U 157 U 
CHEMICAL OXYGEN DEMAND MG/KG 240.727 374 163 B 243 U 142 B 297 U 231 U 227 U 264 U 242 U 235 U 261 U 
CYANIDE, TOTAL MG/KG 0.602 0.7 U 0.58 U 0.61 U 0.59 U 0.74 U 0.58 U 0.57 U 0.66 U 0.6 U 0.59 U 0.65 U 
pH -- -- 7.6 6.2 6 5.6 5.5 6.2 7.3 7 7.6 7.5 7.3
TOTAL PHOSPHORUS MG/KG 18.805 352 456 69.8 48.3 111 166 90.4 117 44.3 24.1 13.1 U 
TOTAL SULFIDE MG/KG 36.123 41.9 U 35 U 36.4 U 35.3 U 44.5 U 34.7 U 34 U 39.6 U 36.3 U 35.2 U 39.2 U 
ACID VOLATILE SULFIDE UMOLE/G 0.585 1.4 1.1 1.7 1.9 0.8 1.2 1.1 1.5 2.1 1.2 1.2

NOTE: Shaded and bold values represent detected concentrations.
RL = average reporting limit
B (inorganic) = compound was detected, but below reporting limit (value is estimated).
J (inorganic) = compound was detected in method blank
U = compound was analyzed but not detected
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TABLE A-66.  METAL CONCENTRATIONS (MG/KG) IN PROPOSED MASONVILLE BORROW MATERIAL (JANUARY 2006)
MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND

Sample ID
ANALYTE UNITS MDL TEL* PEL* EB-01A-SED EB-01B-SED EB-01C-SED EB-09A-SED EB-09B-SED EB-09C-SED EB-10A-SED EB-10B-SED EB-10C-SED EB-11A-SED EB-11B-SED
ANTIMONY MG/KG 0.312 -- -- 0.31 N U 0.3 N U 0.3 N U 0.32 N U 0.31 N U 0.31 N U 0.31 N U 0.32 N U 0.32 N U 0.3 N U 0.31 N U 
ARSENIC MG/KG 0.322 7.24 41.6 0.91 B 0.75 B 0.85 B 1.3 1.1 0.43 B 3 1.1 0.42 B 1.6 1.3
BERYLLIUM MG/KG 0.041 - - 0.23 B 0.25 B 0.32 B 0.17 B 0.19 B 0.22 B 0.33 B 0.33 B 0.25 B 0.4 0.83
CADMIUM MG/KG 0.068 0.676 4.21 0.067 U 0.067 U 0.066 U 0.069 U 0.067 U 0.068 U 0.067 U 0.069 U 0.07 U 0.066 U 0.067 U 
CHROMIUM, HEXAVALENT MG/KG 0.087 -- -- 0.082 U 0.082 U 0.082 U 0.08 U 0.078 U 0.084 U 0.092 U 0.08 U 0.081 U 0.092 U 0.093 U 
CHROMIUM, TOTAL MG/KG 0.091 52.3 160.4 8.8 9.1 12.3 6.8 10.6 8.5 15 15.2 12.5 12.8 21.9
COPPER MG/KG 0.110 18.7 108.2 5.7 E 43.4 E a 5.6 E 5.7 E 8.9 E 162 E ab 15.4 E 6.7 E 3.6 E 6.5 E 12.3 E 
LEAD MG/KG 0.155 30.24 112.18 3.3 1.8 2.6 2.4 2.1 4.6 6 3.1 2.1 6.4 4.9
MERCURY MG/KG 0.008 0.13 0.696 0.011 B 0.014 B 0.025 B 0.032 B 0.0086 B 0.0078 U 0.035 0.012 B 0.014 B 0.021 B 0.017 B 
NICKEL MG/KG 0.120 15.9 42.8 4.7 4.5 5.7 3.3 B 3.5 B 3.2 B 8 6.4 3.2 B 5.4 18.4  a
SELENIUM MG/KG 0.255 -- -- 0.25 U 0.25 U 0.27 B 0.26 U 0.38 B 0.26 U 0.46 B 0.3 B 0.26 U 0.25 U 0.44 B 
SILVER MG/KG 0.029 0.73 1.77 0.029 U 0.028 U 0.028 U 0.059 B 0.029 U 0.029 U 0.029 U 0.03 U 0.03 U 0.028 U 0.029 U 
THALLIUM MG/KG 0.445 -- -- 0.46 B 0.44 U 0.43 U 0.45 U 0.44 U 0.45 U 0.44 U 0.45 U 0.46 U 0.43 U 1.3
ZINC MG/KG 0.165 124 271 16.3 10.9 12.5 17.1 20.3 9.7 20.2 13.1 5.5 14.5 28

RATIO OF SEM/AVS -- -- -- -- 0.17 0.17 2 1.6 0.26 0.3 0.86 NA 0.09 0.31 0.16

*Source :  MacDonald et al. 1996.  Ecotoxicology 5: 253-278.

NOTE: Shaded and bold values represent E = reported value is estimated because of the presence of interference
  detected concentrations. J (inorganic) = compound was detected in method blank
MDL = average method detection limit N = spiked sample recovery is not within control limits
TEL = threshold effects level U = compound was analyzed but not detected
PEL = probable effects level a = value greater than TEL
B (inorganic) = compound was detected, b = value greater than PEL
 but below reporting limit (value is estimated).
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TABLE A-66.  CONTINUED
MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND

Sample ID
ANALYTE UNITS MDL TEL* PEL* EB-11C-SED EB-12A-SED EB-12B-SED EB-12C-SED EB-12D-SED EB-13A-SED EB-13B-SED EB-13C-SED EB-14A-SED EB-14B-SED EB-14C-SED
ANTIMONY MG/KG 0.312 -- -- 0.31 N U 0.32 U 0.31 U 0.32 U 0.31 U 0.31 U 0.31 U 0.32 U 0.54 B 0.32 U 0.31 U 
ARSENIC MG/KG 0.322 7.24 41.6 1.3 1.8 1.7 1.9 1.8 2.6 1.8 1.2 7 0.33 U 0.32 U 
BERYLLIUM MG/KG 0.041 -- -- 1.4 0.86 0.63 0.45 1.4 0.41 0.43 0.75 0.53 0.28 B 0.23 B 
CADMIUM MG/KG 0.068 0.676 4.21 0.068 U 0.069 U 0.068 U 0.069 U 0.067 U 0.068 U 0.067 U 0.069 U 0.067 U 0.069 U 0.068 U 
CHROMIUM, HEXAVALENT MG/KG 0.087 -- -- 0.1 U 0.085 U 0.088 U 0.085 U 0.11 U 0.084 U 0.082 U 0.096 U 0.088 U 0.085 U 0.095 U 
CHROMIUM, TOTAL MG/KG 0.091 52.3 160.4 45.4 26 15.9 11.1 29.6 8 9.4 18.7 19 6.3 4.7
COPPER MG/KG 0.110 18.7 108.2 21.4 E a 14.1 7.9 5.9 19.8  a 5.5 2.8 7.2 28.7  a 8.1 1.9 B 
LEAD MG/KG 0.155 30.24 112.18 9.6 6 3.3 2.6 6.5 2 0.88 2.6 17.6 6.9 1.7
MERCURY MG/KG 0.008 0.13 0.696 0.034 0.036 0.023 B 0.026 B 0.021 B 0.033 0.0077 U 0.018 B 0.023 B 0.029 B 0.013 B 
NICKEL MG/KG 0.120 15.9 42.8 25.2  a 14.6 8.2 8.9 25.4  a 4.7 3.4 B 9.7 10.3 1.7 B 1.2 B 
SELENIUM MG/KG 0.255 -- -- 0.33 B 0.26 U 0.27 B 0.26 U 0.25 U 0.26 U 0.25 U 0.26 U 0.25 U 0.26 U 0.26 U 
SILVER 0.029 0.73 1.77 0.029 U 0.029 U 0.029 U 0.03 U 0.029 U 0.029 U 0.029 U 0.03 U 0.049 B 0.03 U 0.029 U 
THALLIUM MG/KG 0.445 -- -- 1.4 1.1 0.61 B 0.45 U 0.7 B 0.49 B 0.44 B 0.76 B 1.8 0.45 U 0.45 U 
ZINC MG/KG 0.165 124 271 58 28.4 19.6 16 43.2 11.2 9.5 20.4 49.3 11.8 3.7

RATIO OF SEM/AVS -- -- -- -- 1 1.1 0.18 0.17 0.48 0.053 0.041 0.11 0.71 0.29 0.07

Source :  MacDonald et al. 1996.

NOTE: Shaded and bold values represent E = reported value is estimated because of the presence of interference
  detected concentrations. J (inorganic) = compound was detected in method blank
MDL = average method detection limit N = spiked sample recovery is not within control limits
TEL = threshold effects level U = compound was analyzed but not detected
PEL = probable effects level a = value greater than TEL
B (inorganic) = compound was detected, b = value greater than PEL
 but below reporting limit (value is estimated).
NA = constituent was not analyzed for this sample
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TABLE A-67. PCB CONGENER CONCENTRATIONS (UG/KG) IN PROPOSED MASONVILLE BORROW MATERIAL (JANUARY 2006)
MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND

Sample ID
ANALYTE UNITS MDL TEL** PEL** EB-01A-SED EB-01B-SED EB-01C-SED EB-09A-SED EB-09B-SED EB-09C-SED EB-10A-SED EB-10B-SED EB-10C-SED EB-11A-SED EB-11B-SED
PCB 8* UG/KG 0.057 -- -- 0.039 U 0.039 U 0.039 U 0.38 U 0.037 U 0.087 J PG 0.044 U 0.038 U 0.039 U 0.044 U 0.044 U 
PCB 18* UG/KG 0.038 -- -- 0.026 U 0.026 U 0.026 U 0.25 U 0.024 U 0.027 U 0.029 U 0.025 U 0.025 U 0.029 U 0.029 U 
PCB 28* UG/KG 0.062 -- -- 0.043 U 0.042 U 0.042 U 0.41 U 0.04 U 0.043 U 0.048 U 0.041 U 0.042 U 0.047 U 0.048 U 
PCB 44* UG/KG 0.057 -- -- 0.039 U 0.039 U 0.039 U 0.38 U 0.037 U 0.04 U 0.075 J PG 0.038 U 0.038 U 0.044 U 0.044 U 
PCB 49 UG/KG 0.059 -- -- 0.04 U 0.04 U 0.04 U 0.39 U 0.038 U 0.041 U 0.045 U 0.039 U 0.039 U 0.045 U 0.045 U 
PCB 52* UG/KG 0.055 -- -- 0.038 U 0.037 U 0.037 U 0.37 U 0.051 J PG 0.039 U 0.042 U 0.037 U 0.037 U 0.042 U 0.043 U 
PCB 66* UG/KG 0.045 -- -- 0.031 U 0.031 U 0.031 U 0.3 U 0.029 U 0.032 U 0.035 U 0.03 U 0.03 U 0.035 U 0.035 U 
PCB 77* UG/KG 0.060 -- -- 0.041 U 0.041 U 0.041 U 0.4 U 0.039 U 0.042 U 0.046 U 0.04 U 0.041 U 0.046 U 0.047 U 
PCB 87 UG/KG 0.051 -- -- 0.035 U 0.035 U 0.035 U 0.34 U 0.033 U 0.036 U 0.04 U 0.034 U 0.035 U 0.039 U 0.04 U 
PCB 101* UG/KG 0.056 -- -- 0.038 U 0.038 U 0.038 U 0.37 U 0.036 U 0.039 U 0.043 U 0.037 U 0.037 U 0.043 U 0.043 U 
PCB 105* UG/KG 0.058 -- -- 0.04 U 0.039 U 0.039 U 0.39 U 0.037 U 0.041 U 0.045 U 0.038 U 0.039 U 0.044 U 0.045 U 
PCB 118* UG/KG 0.057 -- -- 0.077 J 0.052 J 0.038 U 0.62 J 0.066 J 0.04 U 0.043 U 0.038 U 0.038 U 0.043 U 0.044 U 
PCB 126* UG/KG 0.073 -- -- 0.05 U 0.049 U 0.049 U 0.49 U 0.047 U 0.051 U 0.056 U 0.048 U 0.049 U 0.056 U 0.056 U 
PCB 128* UG/KG 0.057 -- -- 0.039 U 0.039 U 0.039 U 0.38 U 0.037 U 0.04 U 0.044 U 0.038 U 0.038 U 0.043 U 0.044 U 
PCB 138* UG/KG 0.060 -- -- 0.041 U 0.04 U 0.04 U 0.4 U 0.038 U 0.042 U 0.046 U 0.039 U 0.04 U 0.045 U 0.046 U 
PCB 153* UG/KG 0.057 -- -- 0.098 J 0.039 U 0.039 U 1.2 J 0.12 J 0.067 J 0.044 U 0.038 U 0.039 U 0.044 U 0.044 U 
PCB 156 UG/KG 0.056 -- -- 0.039 U 0.038 U 0.038 U 0.38 U 0.036 U 0.039 U 0.043 U 0.037 U 0.038 U 0.043 U 0.043 U 
PCB 169* UG/KG 0.054 -- -- 0.037 U 0.037 U 0.037 U 0.36 U 0.035 U 0.038 U 0.042 U 0.036 U 0.037 U 0.042 U 0.042 U 
PCB 170* UG/KG 0.057 -- -- 0.039 U 0.039 U 0.039 U 0.5 J 0.06 J 0.04 U 0.044 U 0.038 U 0.038 U 0.044 U 0.044 U 
PCB 180* UG/KG 0.057 -- -- 0.049 J PG 0.038 U 0.038 U 0.62 J PG 0.073 J PG 0.04 U 0.043 U 0.038 U 0.038 U 0.043 U 0.044 U 
PCB 183 UG/KG 0.055 -- -- 0.038 U 0.038 U 0.037 U 0.37 U 0.036 U 0.039 U 0.042 U 0.037 U 0.037 U 0.042 U 0.043 U 
PCB 184 UG/KG 0.048 -- -- 0.033 U 0.032 U 0.032 U 0.32 U 0.031 U 0.033 U 0.037 U 0.032 U 0.032 U 0.036 U 0.037 U 
PCB 187* UG/KG 0.059 -- -- 0.053 J 0.04 U 0.04 U 0.63 J 0.072 J 0.041 U 0.045 U 0.039 U 0.039 U 0.045 U 0.045 U 
PCB 195 UG/KG 0.056 -- -- 0.038 U 0.038 U 0.038 U 0.37 U 0.036 U 0.039 U 0.043 U 0.037 U 0.038 U 0.043 U 0.043 U 
PCB 206 UG/KG 0.056 -- -- 0.038 U 0.038 U 0.038 U 0.37 U 0.036 U 0.039 U 0.043 U 0.037 U 0.037 U 0.042 U 0.043 U 
PCB 209 UG/KG 0.060 -- -- 0.041 U 0.04 U 0.04 U 0.4 U 0.038 U 0.042 U 0.046 U 0.039 U 0.04 U 0.045 U 0.046 U 
TOTAL PCBs (ND=0) UG/KG -- 21.55 188.79 0.554 0.104 0 7.14 0.884 0.308 0.15 0 0 0 0
TOTAL PCBs (ND=1/2DL) UG/KG -- 21.55 188.79 1.095 0.757 0.691 12.02 1.32 0.943 0.889 0.676 0.684 0.779 0.787
*PCB congeners used for Total PCB summation, as per Table 9-3 of the ITM (USEPA/USACE 1998)
**Source :  MacDonald et al. 1996.  Ecotoxicology 5: 253-278

NOTE: Shaded and bold values represent detected concentrations
MDL = average method detection limi
TEL = threshold effects level
PEL = probable effects level
J = compound was detected, but below the reporting limit (value is estimated
PG = the percent difference between the original and confirmation analysis is greater than 40
U = compound was analyzed but not detected
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TABLE A-67. CONTINUED
MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND

Sample ID
ANALYTE MDL TEL** PEL** EB-11C-SED EB-12A-SED EB-12B-SED EB-12C-SED EB-12D-SED EB-13A-SED EB-13B-SED EB-13C-SED EB-14A-SED EB-14B-SED EB-14C-SED
PCB 8* UG/KG 0.057 -- -- 0.048 U 0.04 U 0.042 U 0.041 U 0.17 J PG 0.24 0.039 U 0.25 PG 0.22 PG 0.081 J PG 0.045 U 
PCB 18* UG/KG 0.038 -- -- 0.032 U 0.027 U 0.028 U 0.027 U 0.034 U 0.027 U 0.026 U 0.03 U 0.028 U 0.064 J PG 0.03 U 
PCB 28* UG/KG 0.062 -- -- 0.052 U 0.044 U 0.045 U 0.044 U 0.056 U 0.043 U 0.042 U 0.049 U 0.045 U 0.044 U 0.049 U 
PCB 44* UG/KG 0.057 -- -- 0.048 U 0.04 U 0.042 U 0.041 U 0.051 U 0.04 U 0.039 U 0.18 J PG 0.042 U 0.04 PG U 0.045 U 
PCB 49 UG/KG 0.059 -- -- 0.049 U 0.041 U 0.043 U 0.042 U 0.21 J 0.11 J 0.04 U 0.16 J 0.12 J PG 0.13 J 0.12 J 
PCB 52* UG/KG 0.055 -- -- 0.046 U 0.039 U 0.04 U 0.039 U 0.049 U 0.038 U 0.038 U 0.26 0.1 J 0.039 U 0.043 U 
PCB 66* UG/KG 0.045 -- -- 0.038 U 0.032 U 0.033 U 0.032 U 0.041 U 0.032 U 0.031 U 0.036 U 0.033 U 0.032 U 0.036 U 
PCB 77* UG/KG 0.060 -- -- 0.051 U 0.043 U 0.044 U 0.043 U 0.054 U 0.042 U 0.041 U 0.048 U 0.044 U 0.043 U 0.048 U 
PCB 87 UG/KG 0.051 -- -- 0.044 U 0.036 U 0.038 U 0.037 U 0.046 U 0.036 U 0.044 J PG 0.13 J PG 0.054 J 0.037 PG U 0.041 U 
PCB 101* UG/KG 0.056 -- -- 0.047 U 0.039 U 0.041 U 0.04 U 0.05 U 0.039 U 0.038 U 0.044 U 0.041 U 0.049 J PG 0.044 U 
PCB 105* UG/KG 0.058 -- -- 0.049 U 0.041 U 0.042 U 0.041 U 0.052 U 0.04 U 0.048 J PG 0.11 J PG 0.042 U 0.041 U 0.046 U 
PCB 118* UG/KG 0.057 -- -- 0.048 U 0.04 U 0.041 U 0.04 U 0.051 U 0.039 U 0.098 J 0.19 J PG 0.041 U 0.09 J PG 0.045 U 
PCB 126* UG/KG 0.073 -- -- 0.061 U 0.051 U 0.053 U 0.052 U 0.065 U 0.051 U 0.05 U 0.058 U 0.053 U 0.052 U 0.057 U 
PCB 128* UG/KG 0.057 -- -- 0.048 U 0.04 U 0.042 U 0.04 U 0.051 U 0.04 U 0.039 U 0.066 J PG 0.059 J 0.04 U 0.045 U 
PCB 138* UG/KG 0.060 -- -- 0.05 U 0.042 U 0.044 U 0.042 U 0.053 U 0.041 U 0.041 U 0.047 U 0.043 U 0.042 U 0.047 U 
PCB 153* UG/KG 0.057 -- -- 0.049 U 0.04 U 0.042 U 0.041 U 0.052 U 0.04 U 0.039 U 0.13 J 0.094 J 0.088 J 0.045 U 
PCB 156 UG/KG 0.056 -- -- 0.047 U 0.04 U 0.041 U 0.04 U 0.05 U 0.039 U 0.038 U 0.045 U 0.041 U 0.04 U 0.044 U 
PCB 169* UG/KG 0.054 -- -- 0.046 U 0.038 U 0.04 U 0.039 U 0.049 U 0.038 U 0.037 U 0.043 U 0.04 U 0.039 U 0.043 U 
PCB 170* UG/KG 0.057 -- -- 0.048 U 0.04 U 0.042 U 0.04 U 0.051 U 0.04 U 0.039 U 0.045 U 0.042 U 0.04 U 0.045 U 
PCB 180* UG/KG 0.057 -- -- 0.048 U 0.04 U 0.041 U 0.04 U 0.051 U 0.039 U 0.039 U 0.045 U 0.041 U 0.04 U 0.045 U 
PCB 183 UG/KG 0.055 -- -- 0.047 U 0.039 U 0.04 U 0.039 U 0.049 U 0.039 U 0.038 U 0.044 U 0.04 U 0.039 U 0.044 U 
PCB 184 UG/KG 0.048 -- -- 0.04 U 0.034 U 0.035 U 0.034 U 0.043 U 0.033 U 0.033 U 0.038 U 0.035 U 0.034 U 0.038 U 
PCB 187* UG/KG 0.059 -- -- 0.049 U 0.041 U 0.043 U 0.042 U 0.053 U 0.041 U 0.04 U 0.047 U 0.043 U 0.042 U 0.046 U 
PCB 195 UG/KG 0.056 -- -- 0.047 U 0.039 U 0.041 U 0.04 U 0.05 U 0.039 U 0.038 U 0.045 U 0.041 U 0.04 U 0.044 U 
PCB 206 UG/KG 0.056 -- -- 0.047 U 0.039 U 0.058 J 0.039 U 0.088 J 0.072 J 0.038 U 0.044 U 0.04 U 0.039 U 0.044 U 
PCB 209 UG/KG 0.060 -- -- 0.05 U 0.042 U 0.044 U 0.058 J PG 0.053 U 0.041 U 0.041 U 0.047 U 0.043 U 0.042 U 0.047 U 
TOTAL PCBs (ND=0) UG/KG -- 21.55 188.79 0 0 0 0 0.34 0.48 0.292 2.372 0.946 0.744 0
TOTAL PCBs (ND=1/2DL) UG/KG -- 21.55 188.79 0.858 0.717 0.745 0.724 1.203 1.15 0.91 2.864 1.524 1.278 0.804
*PCB congeners used for Total PCB summation, as per Table 9-3 of the ITM (USEPA/USACE 1998)
**Source :  MacDonald et al. 1996.  Ecotoxicology 5: 253-278

NOTE: Shaded and bold values represent detected concentrations
MDL = average method detection limi
TEL = threshold effects level
PEL = probable effects level
J = compound was detected, but below the reporting limit (value is estimated
PG = the percent difference between the original and confirmation analysis is greater than 40
U = compound was analyzed but not detected
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TABLE A-68.  PCB AROCLOR CONCENTRATIONS (UG/KG) IN PROPOSED MASONVILLE BORROW MATERIAL (JANUARY 2006)
MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND

Sample ID
ANALYTE UNITS MDL EB-01A-SED EB-01B-SED EB-01C-SED EB-09A-SED EB-09B-SED EB-09C-SED EB-10A-SED EB-10B-SED EB-10C-SED EB-11A-SED EB-11B-SED
AROCLOR 1016 UG/KG 25.727 26 U 25 U 25 U 26 U 25 U 26 U 25 U 26 U 26 U 25 U 25 U 
AROCLOR 1221 UG/KG 12.500 12 U 12 U 12 U 13 U 12 U 13 U 12 U 13 U 13 U 12 U 12 U 
AROCLOR 1232 UG/KG 15.364 15 U 15 U 15 U 16 U 15 U 16 U 15 U 16 U 16 U 15 U 15 U 
AROCLOR 1242 UG/KG 11.000 11 U 11 U 11 U 11 U 11 U 11 U 11 U 11 U 11 U 11 U 11 U 
AROCLOR 1248 UG/KG 11.955 12 U 12 U 12 U 12 U 12 U 12 U 12 U 12 U 12 U 11 U 12 U 
AROCLOR 1254 UG/KG 4.309 9.3 J 4.2 U 4.2 U 8.6 J 4.2 U 4.4 U 4.2 U 4.4 U 4.4 U 4.2 U 4.2 U 
AROCLOR 1260 UG/KG 3.586 3.6 U 3.5 U 3.5 U 3.7 U 3.5 U 3.6 U 3.5 U 3.6 U 3.7 U 3.5 U 3.5 U 
There are no TEL and PEL values for PCB Aroclors

NOTE: Shaded and bold values represent detected concentrations.
MDL = average method detection limit
U = compound was analyzed but not detected
J = compound was detected, but below the reporting limit (value is estimated)

TABLE A-68.  CONTINUED
MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND

Sample ID
ANALYTE UNITS MDL EB-11C-SED EB-12A-SED EB-12B-SED EB-12C-SED EB-12D-SED EB-13A-SED EB-13B-SED EB-13C-SED EB-14A-SED EB-14B-SED EB-14C-SED
AROCLOR 1016 UG/KG 25.727 26 U 26 U 26 U 26 U 26 U 26 U 26 U 26 U 26 U 26 U 26 U 
AROCLOR 1221 UG/KG 12.500 13 U 13 U 12 U 13 U 12 U 13 U 12 U 13 U 12 U 13 U 13 U 
AROCLOR 1232 UG/KG 15.364 15 U 16 U 15 U 16 U 15 U 15 U 15 U 16 U 15 U 16 U 15 U 
AROCLOR 1242 UG/KG 11.000 11 U 11 U 11 U 11 U 11 U 11 U 11 U 11 U 11 U 11 U 11 U 
AROCLOR 1248 UG/KG 11.955 12 U 12 U 12 U 12 U 12 U 12 U 12 U 12 U 12 U 12 U 12 U 
AROCLOR 1254 UG/KG 4.309 4.3 U 4.4 U 4.3 U 4.4 U 4.3 U 4.3 U 4.3 U 9.3 J 4.3 U 4.4 U 4.3 U 
AROCLOR 1260 UG/KG 3.586 3.6 U 3.6 U 3.6 U 3.7 U 3.6 U 3.6 U 3.5 U 3.6 U 3.6 U 3.7 U 3.6 U 
There are no TEL and PEL values for PCB Aroclors

NOTE: Shaded and bold values represent detected concentrations.
MDL = average method detection limit
U = compound was analyzed but not detected
J = compound was detected, but below the reporting limit (value is estimated)
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TABLE A-69. PAH CONCENTRATIONS (UG/KG) IN PROPOSED MASONVILLE BORROW MATERIAL (JANUARY 2006)
MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND

Sample ID
ANALYTE UNITS MDL TEL* PEL* EB-01A-SED EB-01B-SED EB-01C-SED EB-09A-SED EB-09B-SED EB-09C-SED EB-10A-SED EB-10B-SED EB-10C-SED EB-11A-SED EB-11B-SED
1-METHYLNAPHTHALENE UG/KG 1.977 -- -- 2 U 1.9 U 1.9 U 2 U 2 U 2 U 3.6 J 2 U 2 U 1.9 U 1.9 U 
2-METHYLNAPHTHALENE UG/KG 2.255 20.21 201.28 2.2 U 2.2 U 2.2 U 2.3 J 2.2 U 2.3 U 5.4 J 2.3 U 2.3 U 3.3 J 2.2 U 
ACENAPHTHENE UG/KG 2.050 6.71 88.9 2.1 J 7.1  a 2 U 2.9 J 2 U 2.1 U 12a 2.1 U 2.1 U 2.2 J 2 U 
ACENAPHTHYLENE UG/KG 2.041 5.87 127.87 2 U 6.4  a 2 U 2.1 U 2 U 2.1 U 14  a 2.1 U 2.1 U 2 U 2 U 
ANTHRACENE UG/KG 1.673 46.85 245 2.5 J 15 1.6 J 4.8 J 4.4 J 1.7 U 20 1.7 J 1.7 U 2.6 J 1.6 J 
BENZO(A)ANTHRACENE UG/KG 1.536 74.83 692.53 3.1 J 71 2.4 J 12 12 1.6 U 34 2.3 J 1.6 U 4.9 J 2.9 J 
BENZO(A)PYRENE UG/KG 2.059 88.81 763.22 3 J 190  a 2.1 J 11 10 2.1 U 28 2.1 U 2.1 U 4.6 J 2.5 J 
BENZO(B)FLUORANTHENE UG/KG 1.145 -- -- 3.4 J 200 2.5 J 13 12 1.4 J 25 2.1 J 1.2 U 5.3 J 4.6 J 
BENZO(GHI)PERYLENE UG/KG 1.200 -- -- 2.6 J 180 2 J 7.9 7.5 1.4 J 16 1.7 J 1.2 U 3.7 J 2.6 J 
BENZO(K)FLUORANTHENE UG/KG 2.314 -- -- 2.3 U 60 2.3 U 4.2 J 3.8 J 2.3 U 7 2.3 U 2.4 U 2.2 U 2.3 U 
CHRYSENE UG/KG 1.395 107.77 845.98 3.1 J 80 2.4 J 12 11 1.4 U 29 1.9 J 1.4 U 4.6 J 2.7 J 
DIBENZO(A,H)ANTHRACENE UG/KG 1.395 6.22 134.61 1.4 U 37  a 1.4 U 2.2 J 1.9 J 1.4 U 4.5 J 1.4 U 1.4 U 1.3 U 1.4 U 
FLUORANTHENE UG/KG 2.177 112.82 1493.54 6.8 68 4.8 J 19 16 2.2 U 48 3.4 J 2.2 U 8.2 4 J 
FLUORENE UG/KG 2.177 21.17 144.35 2.2 U 3.2 J 2.1 U 3.5 J 2.2 J 2.2 U 7 2.2 U 2.2 U 2.6 J 2.1 U 
INDENO(1,2,3-CD)PYRENE UG/KG 1.300 -- -- 1.8 J 130 1.5 J 6.2 J 6 J 1.3 U 12 1.3 U 1.3 U 2.9 J 1.7 J 
NAPHTHALENE UG/KG 2.309 34.57 390.64 2.3 J 2.6 J 3 J 2.5 J 2.3 U 2.3 U 9 2.3 U 2.4 U 27 2.3 U 
PHENANTHRENE UG/KG 1.755 86.68 543.53 8.2 15 6.6 19 12 4.9 J 35 6.3 J 5.3 J 9.9 6.6
PYRENE UG/KG 1.250 152.66 1397.6 7.7 110 5.5 J 25 18 2.2 J 77 4.9 J 2.5 J 11 6 J 
TOTAL PAHs (ND=0) UG/KG 1684.06 16770.4 46.6 1175.3 34.4 147.5 116.8 9.9 386.5 24.3 7.8 92.8 35.2
TOTAL PAHs (ND=1/2DL) UG/KG 1684.06 16770.4 52.65 1177.35 41.35 149.55 122.05 23.4 386.5 34.35 22.6 96.5 43.3
*Source :  MacDonald et al. 1996.  Ecotoxicology 5: 253-278.

NOTE: Shaded and bold values represent detected concentrations. a = value greater than TEL
MDL = average method detection limit b = value greater than PEL
TEL = threshold effects level
PEL = probable effects level
U = compound was analyzed but not detected
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TABLE A-69. CONTINUED
MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND

Sample ID
ANALYTE UNITS MDL TEL** PEL** EB-11C-SED EB-12A-SED EB-12B-SED EB-12C-SED EB-12D-SED EB-13A-SED EB-13B-SED EB-13C-SED EB-14A-SED EB-14B-SED EB-14C-SED
1-METHYLNAPHTHALENE UG/KG 1.977 -- -- 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 
2-METHYLNAPHTHALENE UG/KG 2.255 20.21 201.28 2.3 U 2.3 U 2.3 U 2.3 U 2.2 U 2.6 J 2.2 U 2.3 U 2.2 U 2.3 U 2.3 U 
ACENAPHTHENE UG/KG 2.050 6.71 88.9 2.1 U 2.1 U 2 U 2.1 U 2 U 2.1 U 2 U 2.1 U 5.4 J 2.1 U 2.1 U 
ACENAPHTHYLENE UG/KG 2.041 5.87 127.87 2 U 2.1 U 2 U 2.1 U 2 U 2.1 U 2 U 2.1 U 2 U 2.1 U 2 U 
ANTHRACENE UG/KG 1.673 46.85 245 1.7 U 1.7 U 1.7 U 2.8 J 1.7 U 2.5 J 1.7 U 1.7 U 2.3 J 2.6 J 5.3 J 
BENZO(A)ANTHRACENE UG/KG 1.536 74.83 692.53 1.5 U 2.1 J 1.5 U 6.4 J 1.5 U 4.9 J 1.5 U 1.6 U 3.3 J 6 J 14
BENZO(A)PYRENE UG/KG 2.059 88.81 763.22 2.1 U 2.1 U 2.1 U 5.8 J 2 U 4.5 J 2 U 2.1 U 2.8 J 6.2 J 16
BENZO(B)FLUORANTHENE UG/KG 1.145 -- -- 1.1 U 2.4 J 1.1 U 8.4 1.8 J 4.7 J 1.1 U 1.2 U 4 J 7.5 19
BENZO(GHI)PERYLENE UG/KG 1.200 -- -- 1.2 U 1.6 J 1.2 U 5.5 J 1.2 U 4.2 J 1.2 U 1.3 J 2.7 J 5.3 J 6.5
BENZO(K)FLUORANTHENE UG/KG 2.314 -- -- 2.3 U 2.3 U 2.3 U 2.7 J 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U 2.8 J 9.3
CHRYSENE UG/KG 1.395 107.77 845.98 1.4 U 1.9 J 1.4 U 6.9 1.4 U 5 J 1.4 U 1.4 U 3.7 J 6.6 J 24
DIBENZO(A,H)ANTHRACENE 1.395 6.22 134.61 1.4 U 1.4 U 1.4 U 1.4 J 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 2.2 J 
FLUORANTHENE UG/KG 2.177 112.82 1493.54 2.2 U 3.4 J 2.2 U 12 2.2 U 7.8 2.2 U 2.2 U 9 13 3 J 
FLUORENE UG/KG 2.177 21.17 144.35 2.2 U 2.2 U 2.2 U 2.2 J 2.2 U 2.2 U 2.2 U 2.2 U 2.9 J 2.2 U 2.2 U 
INDENO(1,2,3-CD)PYRENE UG/KG 1.300 -- -- 1.3 U 1.3 J 1.3 U 4.4 J 1.3 U 3.1 J 1.3 U 1.3 U 2 J 3.8 J 6.5
NAPHTHALENE UG/KG 2.309 34.57 390.64 2.3 U 2.3 U 2.3 U 2.4 U 2.3 U 6.9 2.3 U 2.3 U 2.3 U 2.4 U 2.3 U 
PHENANTHRENE UG/KG 1.755 86.68 543.53 2.5 J 5 J 3.1 J 12 3.9 J 8.1 4.1 J 3.4 J 6.5 6 J 6.3 J 
PYRENE UG/KG 1.250 152.66 1397.6 1.3 U 3.5 J 1.2 U 14 1.2 U 11 1.2 U 2.3 J 11 17 2.7 J 
TOTAL PAHs (ND=0) UG/KG 1684.06 16770.4 2.5 21.2 3.1 84.5 5.7 65.3 4.1 7 55.6 76.8 114.8
TOTAL PAHs (ND=1/2DL) UG/KG 1684.06 16770.4 17.7 31.45 18.2 89.95 20.15 71.35 19.1 21.1 61.7 84.05 121.25
**Source :  MacDonald et al. 1996.  Ecotoxicology 5: 253-278.

NOTE: Shaded and bold values represent detected concentrations. a = value greater than TEL
MDL = average method detection limit b = value greater than PEL
TEL = threshold effects level
PEL = probable effects level
U = compound was analyzed but not detected
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TABLE A-70.  CHLORINATED PESTICIDE CONCENTRATIONS (UG/KG) IN PROPOSED MASONVILLE BORROW MATERIAL (JANUARY 2006)
MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND

Sample ID
ANALYTE UNITS MDL TEL* PEL* EB-01A-SED EB-01B-SED EB-01C-SED EB-09A-SED EB-09B-SED EB-09C-SED EB-10A-SED EB-10B-SED EB-10C-SED EB-11A-SED EB-11B-SED
4,4'-DDD UG/KG 0.160 1.22 7.81 0.16 U 0.16 U 0.16 U 0.51 J 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 
4,4'-DDE UG/KG 0.204 2.07 374.17 0.26 J PG 0.2 U 0.2 U 0.37 J 0.2 U 0.21 U 0.2 U 0.21 U 0.21 U 0.2 U 0.2 U 
4,4'-DDT UG/KG 0.177 1.19 4.77 0.42 J 0.17 U 0.17 U 0.22 J PG 0.17 U 0.18 U 0.17 U 0.18 U 0.18 U 0.17 U 0.17 U 
ALDRIN UG/KG 0.205 -- -- 0.2 U 0.2 U 0.2 U 0.21 U 0.2 U 0.21 U 0.2 U 0.21 U 0.21 U 0.2 U 0.2 U 
ALPHA-BHC UG/KG 0.140 -- -- 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 
BETA-BHC UG/KG 0.216 -- -- 0.21 U 0.21 U 0.21 U 0.22 U 0.21 U 0.22 U 0.21 U 0.22 U 0.22 U 0.21 U 0.21 U 
CHLORDANE (TECHNICAL) UG/KG 0.758 2.26 4.79 0.75 U c 0.74 U c 0.74 U c 0.77 U c 0.75 U c 0.77 U c 0.74 U c 0.77 U c 0.78 U c 0.74 U c 0.75 U c
CHLOROBENSIDE UG/KG 0.671 -- -- 0.66 U 0.66 U 0.66 U 0.68 U 0.66 U 0.68 U 0.66 U 0.68 U 0.69 U 0.65 U 0.66 U 
DCPA UG/KG 0.441 -- -- 0.44 U 0.43 U 0.43 U 0.45 U 0.43 U 0.45 U 0.43 U 0.45 U 0.45 U 0.43 U 0.43 U 
DELTA-BHC UG/KG 0.179 -- -- 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.17 U 0.18 U 0.18 U 0.17 U 0.18 U 
DIELDRIN UG/KG 0.158 0.715 4.3 0.16 U c 0.15 U c 0.15 U c 0.16 U c 0.16 U c 0.16 U c 0.15 U c 0.16 U c 0.16 U c 0.15 U c 0.16 U c
ENDOSULFAN I UG/KG 0.160 -- -- 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.15 U 0.16 U 
ENDOSULFAN II UG/KG 0.254 -- -- 0.25 U 0.25 U 0.25 U 0.26 U 0.25 U 0.26 U 0.25 U 0.26 U 0.26 U 0.25 U 0.25 U 
ENDOSULFAN SULFATE UG/KG 0.225 -- -- 0.22 U 0.22 U 0.22 U 0.23 U 0.22 U 0.23 U 0.22 U 0.23 U 0.23 U 0.22 U 0.22 U 
ENDRIN UG/KG 0.162 -- -- 0.16 U 0.16 U 0.16 U 0.17 U 0.16 U 0.16 U 0.16 U 0.16 U 0.17 U 0.16 U 0.16 U 
ENDRIN ALDEHYDE UG/KG 0.354 -- -- 0.35 U 0.35 U 0.35 U 0.36 U 0.35 U 0.36 U 0.35 U 0.36 U 0.36 U 0.34 U 0.35 U 
GAMMA-BHC (LINDANE) UG/KG 0.139 0.32 0.99 0.14 U 0.14 U 0.13 U 0.14 U 0.14 U 0.14 U 0.13 U 0.14 U 0.14 U 0.13 U 0.14 U 
HEPTACHLOR UG/KG 0.158 -- -- 0.16 U 0.15 U 0.15 U 0.16 U 0.16 U 0.16 U 0.15 U 0.16 U 0.16 U 0.15 U 0.15 U 
HEPTACHLOR EPOXIDE UG/KG 0.199 -- -- 0.2 U 0.2 U 0.19 U 0.2 U 0.2 U 0.2 U 0.19 U 0.2 U 0.2 U 0.19 U 0.2 U 
METHOXYCHLOR UG/KG 0.358 -- -- 0.35 U 0.35 U 0.35 U 0.37 U 0.35 U 0.36 U 0.35 U 0.36 U 0.37 U 0.35 U 0.35 U 
MIREX UG/KG 0.223 -- -- 0.22 U 0.22 U 0.22 U 0.23 U 0.22 U 0.22 U 0.22 U 0.23 U 0.23 U 0.22 U 0.22 U 
TOXAPHENE UG/KG 2.214 -- -- 2.2 U 2.2 U 2.2 U 2.3 U 2.2 U 2.2 U 2.2 U 2.2 U 2.3 U 2.1 U 2.2 U 
*Source :  MacDonald et al. 1996.  Ecotoxicology 5: 253-278.

NOTE: Shaded and bold values represent detected concentrations.
MDL = average method detection limit
TEL = threshold effects level
PEL = probable effects level
J = compound was detected, but below the reporting limit (value is estimated)
PG = the percent difference between the original and confirmation analysis is greater than 40%
U = compound was analyzed but not detected
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TABLE A-70.  CONTINUED
MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND

Sample ID
ANALYTE UNITS MDL TEL* PEL* EB-11C-SED EB-12A-SED EB-12B-SED EB-12C-SED EB-12D-SED EB-13A-SED EB-13B-SED EB-13C-SED EB-14A-SED EB-14B-SED EB-14C-SED
4,4'-DDD UG/KG 0.160 1.22 7.81 0.16 U 0.16 U 0.16 U 0.87 J PG 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 
4,4'-DDE UG/KG 0.204 2.07 374.17 0.2 U 0.21 U 0.2 U 0.37 J 0.2 U 0.2 U 0.2 U 0.21 U 0.2 U 0.21 U 0.2 U 
4,4'-DDT UG/KG 0.177 1.19 4.77 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.17 U 0.18 U 0.18 U 0.18 U 0.18 U 
ALDRIN UG/KG 0.205 -- -- 0.21 U 0.21 U 0.21 U 0.21 U 0.2 U 0.21 U 0.2 U 0.21 U 0.2 U 0.21 U 0.21 U 
ALPHA-BHC UG/KG 0.140 -- -- 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 
BETA-BHC UG/KG 0.216 -- -- 0.22 U 0.22 U 0.22 U 0.22 U 0.21 U 0.22 U 0.21 U 0.22 U 0.22 U 0.22 U 0.22 U 
CHLORDANE (TECHNICAL) 0.758 2.26 4.79 0.76 U c 0.77 U c 0.75 U c 0.78 U c 0.75 U c 0.76 U c 0.75 U c 0.77 U c 0.75 U c 0.78 U c 0.76 U c
CHLOROBENSIDE UG/KG 0.671 -- -- 0.67 U 0.68 U 0.67 U 0.69 U 0.66 U 0.68 U 0.66 U 0.68 U 0.67 U 0.69 U 0.67 U 
DCPA UG/KG 0.441 -- -- 0.44 U 0.45 U 0.44 U 0.45 U 0.44 U 0.44 U 0.44 U 0.45 U 0.44 U 0.45 U 0.44 U 
DELTA-BHC UG/KG 0.179 -- -- 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 
DIELDRIN UG/KG 0.158 0.715 4.3 0.16 U c 0.16 U c 0.16 U c 0.16 U c 0.16 U c 0.16 U c 0.16 U c 0.16 U c 0.16 U c 0.16 U c 0.16 U c
ENDOSULFAN I UG/KG 0.160 -- -- 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 
ENDOSULFAN II UG/KG 0.254 -- -- 0.25 U 0.26 U 0.25 U 0.26 U 0.25 U 0.26 U 0.25 U 0.26 U 0.25 U 0.26 U 0.25 U 
ENDOSULFAN SULFATE UG/KG 0.225 -- -- 0.22 U 0.23 U 0.22 U 0.23 U 0.22 U 0.23 U 0.22 U 0.23 U 0.22 U 0.23 U 0.23 U 
ENDRIN UG/KG 0.162 -- -- 0.16 U 0.16 U 0.16 U 0.17 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.17 U 0.16 U 
ENDRIN ALDEHYDE UG/KG 0.354 -- -- 0.35 U 0.36 U 0.35 U 0.36 U 0.35 U 0.36 U 0.35 U 0.36 U 0.35 U 0.36 U 0.35 U 
GAMMA-BHC (LINDANE) UG/KG 0.139 0.32 0.99 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 0.14 U 
HEPTACHLOR UG/KG 0.158 -- -- 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U 
HEPTACHLOR EPOXIDE UG/KG 0.199 -- -- 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
METHOXYCHLOR UG/KG 0.358 -- -- 0.36 U 0.36 U 0.36 U 0.37 U 0.35 U 0.36 U 0.35 U 0.36 U 0.36 U 0.37 U 0.36 U 
MIREX UG/KG 0.223 -- -- 0.22 U 0.23 U 0.22 U 0.23 U 0.22 U 0.22 U 0.22 U 0.23 U 0.22 U 0.23 U 0.22 U 
TOXAPHENE UG/KG 2.214 -- -- 2.2 U 2.2 U 2.2 U 2.3 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.3 U 2.2 U 
*Source :  MacDonald et al. 1996.  Ecotoxicology 5: 253-278.

NOTE: Shaded and bold values represent detected concentrations.
MDL = average method detection limit
TEL = threshold effects level
PEL = probable effects level
J = compound was detected, but below the reporting limit (value is estimated)
PG = the percent difference between the original and confirmation analysis is greater than 40%
U = compound was analyzed but not detected
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TABLE A-71. ORGANOPHOSPHORUS PESTICIDE CONCENTRATIONS (UG/KG) IN PROPOSED MASONVILLE BORROW MATERIAL (JANUARY 2006)
MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND

Sample ID
ANALYTE UNITS MDL EB-01A-SED EB-01B-SED EB-01C-SED EB-09A-SED EB-09B-SED EB-09C-SED EB-10A-SED EB-10B-SED EB-10C-SED EB-11A-SED EB-11B-SED
AZINPHOS METHYL UG/KG 8.168 8.1 U 8 U 8 U 8.3 U 8 U 8.3 U 8 U 8.3 U 8.4 U 7.9 U 8 U 
DEMETON UG/KG 15.409 15 U 15 U 15 U 16 U 15 U 16 U 15 U 16 U 16 U 15 U 15 U 
MALATHION UG/KG 5.677 5.6 U 5.6 U 5.6 U 5.8 U 5.6 U 5.7 U 5.6 U 5.8 U 5.8 U 5.5 U 5.6 U 
METHYL PARATHION UG/KG 5.782 5.7 U 5.7 U 5.7 U 5.9 U 5.7 U 5.8 U 5.7 U 5.9 U 5.9 U 5.6 U 5.7 U 
PARATHION UG/KG 7.027 7 U 6.9 U 6.9 U 7.2 U 6.9 U 7.1 U 6.9 U 7.1 U 7.2 U 6.8 U 6.9 U 

There are no TEL and PEL values for organophosphorus pesticides
NOTE: Shaded and bold values represent detected concentrations.
MDL = average method detection limit
U = compound was analyzed but not detected

TABLE A-71.  CONTINUED
MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND

Sample ID
ANALYTE UNITS MDL EB-11C-SED EB-12A-SED EB-12B-SED EB-12C-SED EB-12D-SED EB-13A-SED EB-13B-SED EB-13C-SED EB-14A-SED EB-14B-SED EB-14C-SED
AZINPHOS METHYL UG/KG 8.168 8.2 U 8.3 U 8.1 U 8.4 U 8.1 U 8.2 U 8.1 U 8.3 U 8.1 U 8.4 U 8.2 U 
DEMETON UG/KG 15.409 15 U 16 U 15 U 16 U 15 U 16 U 15 U 16 U 15 U 16 U 15 U 
MALATHION UG/KG 5.677 5.7 U 5.8 U 5.6 U 5.8 U 5.6 U 5.7 U 5.6 U 5.8 U 5.6 U 5.8 U 5.7 U 
METHYL PARATHION UG/KG 5.782 5.8 U 5.9 U 5.8 U 5.9 U 5.7 U 5.8 U 5.7 U 5.9 U 5.7 U 5.9 U 5.8 U 
PARATHION UG/KG 7.027 7 U 7.1 U 7 U 7.2 U 7 U 7.1 U 6.9 U 7.1 U 7 U 7.2 U 7.1 U 

There are no TEL and PEL values for organophosphorus pesticides
NOTE: Shaded and bold values represent detected concentrations.
MDL = average method detection limit
U = compound was analyzed but not detected
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TABLE A-72.  DIOXION AND FURAN CONGENER CONCENTRATIONS (PG/G) IN PROPOSED MASONVILLE BORROW MATERIAL (JANUARY 2006)
MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND

Sample ID
ANALYTE UNITS RL TEF* EB-01A-SED EB-01B-SED EB-01C-SED EB-09A-SED EB-09B-SED EB-09C-SED EB-10A-SED EB-10B-SED EB-10C-SED EB-11A-SED EB-11B-SED
2,3,7,8-TCDD PG/G 1.209 1 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.2 U 1.3 U 1.1 U 1.1 U 1.3 U 1.3 U 
1,2,3,7,8-PECDD PG/G 6.018 0.5 5.7 U 5.6 U 5.6 U 0.16 Q J 5.3 U 5.8 U 6.4 U 5.5 U 5.6 U 6.3 U 6.4 U 
1,2,3,4,7,8-HXCDD PG/G 6.018 0.1 5.7 U 5.6 U 0.26 J 0.13 Q J 5.3 U 5.8 U 0.12 Q J 5.5 U 5.6 U 6.3 U 6.4 U 
1,2,3,6,7,8-HXCDD PG/G 6.018 0.1 0.13 Q J 0.069 Q J 0.53 J 0.6 J 0.12 J 5.8 U 0.31 J 5.5 U 5.6 U 0.22 Q J 0.39 J 
1,2,3,7,8,9-HXCDD PG/G 6.018 0.1 0.3 J 0.16 Q J 1.5 J 0.5 J 0.17 Q J 0.43 J 1.8 Q J 0.26 Q J 0.13 J 0.83 J 1.2 Q J 
1,2,3,4,6,7,8-HPCDD PG/G 6.018 0.01 3 J 1.9 J 20 10 3 J 4.7 J 20 1.8 J 1 J 8.5 14
OCDD PG/G 12.091 0.001 77 B 42 B 320 B 210 B 110 B 110 B 1000 B 59 B 28 B 320 B 360 B 
2,3,7,8-TCDF PG/G 1.209 0.1 1.1 U 1.1 U 1.1 U 0.64 Q J 1.1 U 1.2 U 1.3 U 1.1 U 1.1 U 1.3 U 1.3 U 
1,2,3,7,8-PECDF PG/G 6.018 0.05 5.7 U 5.6 U 5.6 U 5.5 U 5.3 U 5.8 U 6.4 U 5.5 U 5.6 U 6.3 U 6.4 U 
2,3,4,7,8-PECDF PG/G 6.018 0.5 5.7 U 5.6 U 5.6 U 0.23 J 5.3 U 5.8 U 6.4 U 5.5 U 5.6 U 6.3 U 6.4 U 
1,2,3,4,7,8-HXCDF PG/G 6.018 0.1 0.1 J 5.6 U 5.6 U 0.45 J 0.15 Q J 5.8 U 6.4 U 5.5 U 5.6 U 6.3 U 6.4 U 
1,2,3,6,7,8-HXCDF PG/G 6.018 0.1 0.08 Q J 0.046 Q J 0.13 Q J 0.66 Q J 0.098 J 5.8 U 6.4 U 5.5 U 5.6 U 0.1 J 6.4 U 
2,3,4,6,7,8-HXCDF PG/G 6.018 0.1 0.058 J 5.6 U 0.034 Q J 0.15 J 5.3 U 5.8 U 6.4 U 5.5 U 5.6 U 6.3 U 6.4 U 
1,2,3,7,8,9-HXCDF PG/G 6.018 0.1 5.7 U 5.6 U 5.6 U 5.5 U 5.3 U 5.8 U 6.4 U 5.5 U 5.6 U 6.3 U 6.4 U 
1,2,3,4,6,7,8-HPCDF PG/G 6.018 0.01 0.63 J 0.48 J 0.36 J 3.2 J 0.86 J 0.41 J 0.17 Q J 5.5 U 0.077 J 0.35 J 6.4 U 
1,2,3,4,7,8,9-HPCDF PG/G 6.018 0.01 5.7 U 5.6 U 5.6 U 0.28 J 5.3 U 5.8 U 6.4 U 5.5 U 5.6 U 6.3 U 6.4 U 
OCDF PG/G 12.091 0.001 0.87 B J 1.4 B J 0.57 B J 8.3 B J 1.7 B J 1.1 B J 0.51 Q B J 11 U 0.18 Q B J 0.66 B J 13 U 
DIOXIN TEQ (ND=0) PG/G -- -- 0.1031 0.0513 0.449 0.7228 0.0924 0.0941 0.4247 0.044 0.02377 0.2035 0.299
DIOXIN TEQ (ND=1/2DL) PG/G -- -- 5.7241 6.1443 5.982 1.6853 5.6264 7.0181 7.4117 6.61705 6.67677 7.0925 7.63865
* Source:  USEPA 1989.  1989 Update to the Interim Procedures for Estimating Risks Associated with Exposures to Mixtures of Chlorinated Dibenzo-p-Dioxins and Dibenzofurans (CDDs and CDFs)
There are no TEL and PEL values for dioxin and furan congeners

NOTE: Shaded and bold values represent detected concentrations. Q = estimated maximum possible concentration.
RL = average reporting limit
TEF = toxicity equivalency factor
TEQ = toxicity equivalency quotient
J = compound was detected, but below the reporting limit (value is estimated)
JA = the analyte was positively identified, but the quantitation is an estimate
U = compound was analyzed but not detected
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TABLE A-72.  CONTINUED
MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND

Sample ID
ANALYTE UNITS RL TEF* EB-11C-SED EB-12A-SED EB-12B-SED EB-12C-SED EB-12D-SED EB-13A-SED EB-13B-SED EB-13C-SED EB-14A-SED EB-14B-SED EB-14C-SED
2,3,7,8-TCDD PG/G 1.209 1 1.4 U 1.2 U 1.2 U 1.2 U 1.5 U 1.2 U 1.1 U 1.3 U 1.2 U 1.2 U 1.3 U 
1,2,3,7,8-PECDD PG/G 6.018 0.5 0.2 Q J 5.8 U 6.1 U 5.9 U 7.4 U 5.8 U 5.7 U 6.6 U 6 U 5.9 U 6.5 U 
1,2,3,4,7,8-HXCDD PG/G 6.018 0.1 0.44 J 5.8 U 0.18 Q J 0.11 Q J 7.4 U 5.8 U 5.7 U 6.6 U 0.58 Q J 5.9 U 6.5 U 
1,2,3,6,7,8-HXCDD PG/G 6.018 0.1 2.8 J 0.81 B J 2.8 B J 0.52 B J 7.4 U 5.8 U 5.7 U 0.43 Q B J 1.1 Q B J 0.36 Q B J 6.5 U 
1,2,3,7,8,9-HXCDD PG/G 6.018 0.1 3.3 J 1 J 1.9 J 1 J 1.2 J 5.8 U 5.7 U 1.7 J 8 2.1 J 0.84 J 
1,2,3,4,6,7,8-HPCDD PG/G 6.018 0.01 31 18 B 41 B 11 B 11 B 3.8 B J 0.67 Q B J 13 B 88 B 20 B 8.3 B 
OCDD PG/G 12.091 0.001 450 B 440 B 570 B 240 B 230 B 120 B 22 B 160 B 1600 B 340 B 210 B 
2,3,7,8-TCDF PG/G 1.209 0.1 1.4 U 1.2 U 1.2 U 1.2 U 1.5 U 1.2 U 1.1 U 1.3 U 1.2 U 1.2 U 1.3 U 
1,2,3,7,8-PECDF 6.018 0.05 7 U 5.8 U 6.1 U 5.9 U 7.4 U 5.8 U 5.7 U 6.6 U 6 U 5.9 U 6.5 U 
2,3,4,7,8-PECDF PG/G 6.018 0.5 7 U 5.8 U 6.1 U 5.9 U 7.4 U 5.8 U 5.7 U 6.6 U 6 U 5.9 U 6.5 U 
1,2,3,4,7,8-HXCDF PG/G 6.018 0.1 7 U 0.11 Q B J 6.1 U 5.9 U 7.4 U 5.8 U 5.7 U 6.6 U 6 U 5.9 U 6.5 U 
1,2,3,6,7,8-HXCDF PG/G 6.018 0.1 7 U 5.8 U 6.1 U 0.17 Q J 7.4 U 5.8 U 5.7 U 6.6 U 6 U 5.9 U 6.5 U 
2,3,4,6,7,8-HXCDF PG/G 6.018 0.1 7 U 5.8 U 6.1 U 5.9 U 7.4 U 5.8 U 5.7 U 6.6 U 6 U 5.9 U 6.5 U 
1,2,3,7,8,9-HXCDF PG/G 6.018 0.1 7 U 5.8 U 6.1 U 5.9 U 7.4 U 5.8 U 5.7 U 6.6 U 6 U 5.9 U 6.5 U 
1,2,3,4,6,7,8-HPCDF PG/G 6.018 0.01 7 U 0.2 B J 6.1 U 0.12 Q B J 7.4 U 0.65 B J 5.7 U 6.6 U 6 U 0.44 Q B J 0.19 Q B J 
1,2,3,4,7,8,9-HPCDF PG/G 6.018 0.01 7 U 5.8 U 6.1 U 5.9 U 7.4 U 5.8 U 5.7 U 6.6 U 6 U 5.9 U 6.5 U 
OCDF PG/G 12.091 0.001 14 U 0.23 Q B J 12 U 0.21 B J 15 U 0.48 B J 11 U 13 U 0.5 B J 0.53 Q B J 13 U 
DIOXIN TEQ (ND=0) PG/G -- -- 1.164 0.1 0.208 0.128 0.12 0 0 0.17 0.858 0.21 0.084
DIOXIN TEQ (ND=1/2DL) PG/G -- -- 5.3297 6.444 6.8771 6.275 8.97475 7.214 7.07505 7.71665 7.428 6.947 7.81965
 * Source:  USEPA 1989.  1989 Update to the Interim Procedures for Estimating Risks Associated with Exposures to Mixtures of Chlorinated Dibenzo-p-Dioxins and Dibenzofurans (CDDs and CDFs)
There are no TEL and PEL values for dioxin and furan congeners

NOTE: Shaded and bold values represent detected concentrations. Q = estimated maximum possible concentration.
RL = average reporting limit
TEF = toxicity equivalency factor
TEQ = toxicity equivalency quotient
J = compound was detected, but below the reporting limit (value is estimated)
JA = the analyte was positively identified, but the quantitation is an estimate
U = compound was analyzed but not detected
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TABLE A-73.  BUTYLTIN CONCENTRATIONS (UG/KG) IN PROPOSED MASONVILLE BORROW MATERIAL  (JANUARY 2006)
MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND

Sample ID
ANALYTE UNITS RL* EB-01A-SED EB-01B-SED EB-01C-SED EB-09A-SED EB-09B-SED EB-09C-SED EB-10A-SED EB-10B-SED EB-10C-SED EB-11A-SED EB-11B-SED
DIBUTYLTIN UG/KG 1.591 1.6 U 1.6 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 1.6 U 1.5 U 1.6 U 1.6 U 
MONOBUTYLTIN UG/KG 2.073 2 U 2 U 2 U 1.9 U 2 U 2 U 2 U 2.1 U 2 U 2.1 U 2.2 U 
TETRABUTYLTIN UG/KG 2.073 2 U 2 U 2 U 1.9 U 2 U 2 U 2 U 2.1 U 2 U 2.1 U 2.2 U 
TRIBUTYLTIN UG/KG 1.827 1.8 U 1.8 U 1.8 U 1.7 U 1.8 U 1.7 U 1.8 U 1.8 U 1.8 U 1.8 U 1.9 U 

*Average Reporting Limit for all samples.  There are no TEL and PEL values for butyltins.
NOTE: Shaded and bold values represent detected concentrations.
RL = average reporting limit
U = compound was analyzed but not detected

TABLE A-73.  CONTINUED
MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND

Sample ID
ANALYTE UNITS RL* EB-11C-SED EB-12A-SED EB-12B-SED EB-12C-SED EB-12D-SED EB-13A-SED EB-13B-SED EB-13C-SED EB-14A-SED EB-14B-SED EB-14C-SED
DIBUTYLTIN UG/KG 1.591 1.6 U 1.8 U 1.6 U 1.7 U 1.7 U 1.5 U 1.5 U 1.6 U 1.7 U 1.6 U 1.7 U 
MONOBUTYLTIN UG/KG 2.073 2.1 U 2.3 U 2.1 U 2.2 U 2.2 U 2 U 1.9 U 2 U 2.2 U 2.1 U 2.2 U 
TETRABUTYLTIN UG/KG 2.073 2.1 U 2.3 U 2.1 U 2.2 U 2.2 U 2 U 1.9 U 2 U 2.2 U 2.1 U 2.2 U 
TRIBUTYLTIN UG/KG 1.827 1.8 U 2 U 1.8 U 1.9 U 2 U 1.8 U 1.7 U 1.8 U 2.3 P 2.1 P 1.9 U 

*Average Reporting Limit for all samples.  There are no TEL and PEL values for butyltins.
NOTE: Shaded and bold values represent detected concentrations.
RL = average reporting limit
U = compound was analyzed but not detected
P = greater than 25% difference for detected concentrations between two GC columns.  Lower of two values is reported.
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TABLE A-74.  VOLATILE ORGANIC COMPOUND (VOC) CONCENTRATIONS (UG/KG) IN PROPOSED MASONVILLE BORROW MATERIAL (JANUARY 2006)
MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND

Sample ID
ANALYTE UNITS MDL EB-01A-SED EB-01B-SED EB-01C-SED EB-09A-SED EB-09B-SED EB-09C-SED EB-10A-SED EB-10B-SED EB-10C-SED EB-11A-SED EB-11B-SED
1,1,1-TRICHLOROETHANE UG/KG 0.327 0.31 U 0.31 U 0.31 U 0.3 U 0.29 U 0.31 U 0.35 U 0.3 U 0.3 U 0.34 U 0.35 U 
1,1,2,2-TETRACHLOROETHANE UG/KG 0.542 0.51 U 0.51 U 0.51 U 0.5 U 0.48 U 0.52 U 0.57 U 0.5 U 0.5 U 0.57 U 0.58 U 
1,1,2-TRICHLOROETHANE UG/KG 0.816 0.77 U 0.76 U 0.76 U 0.75 U 0.72 U 0.79 U 0.86 U 0.75 U 0.75 U 0.86 U 0.87 U 
1,1-DICHLOROETHANE UG/KG 0.347 0.33 U 0.32 U 0.32 U 0.32 U 0.31 U 0.33 U 0.37 U 0.32 U 0.32 U 0.36 U 0.37 U 
1,1-DICHLOROETHENE UG/KG 0.709 0.67 U 0.66 U 0.66 U 0.65 U 0.63 U 0.68 U 0.75 U 0.65 U 0.66 U 0.75 U 0.75 U 
1,2-DICHLOROBENZENE UG/KG 1.118 1.1 U 1 U 1 U 1 U 0.99 U 1.1 U 1.2 U 1 U 1 U 1.2 U 1.2 U 
1,2-DICHLOROETHANE UG/KG 0.364 0.34 U 0.34 U 0.34 U 0.33 U 0.32 U 0.35 U 0.38 U 0.33 U 0.34 U 0.38 U 0.39 U 
1,2-DICHLOROPROPANE UG/KG 0.755 0.71 U 0.71 U 0.71 U 0.69 U 0.67 U 0.73 U 0.8 U 0.69 U 0.7 U 0.79 U 0.8 U 
1,3-DICHLOROBENZENE UG/KG 1.108 1 U 1 U 1 U 1 U 0.97 U 1.1 U 1.2 U 1 U 1 U 1.2 U 1.2 U 
1,4-DICHLOROBENZENE UG/KG 0.821 0.78 U 0.77 U 0.77 U 0.76 U 0.73 U 0.79 U 0.87 U 0.75 U 0.76 U 0.86 U 0.87 U 
2-BUTANONE (MEK) UG/KG 1.682 1.6 U 1.6 U 1.6 U 1.5 U 1.5 U 1.6 U 1.8 U 1.5 U 1.6 U 1.8 U 1.8 U 
2-CHLOROETHYL VINYL ETHER UG/KG 11.082 10 U 10 U 10 U 10 U 9.8 U 11 U 12 U 10 U 10 U 12 U 12 U 
ACROLEIN UG/KG 113.182 110 U 110 U 110 U 100 U 100 U 110 U 120 U 100 U 110 U 120 U 120 U 
ACRYLONITRILE UG/KG 31.955 30 U 30 U 30 U 29 U 28 U 31 U 34 U 29 U 30 U 34 U 34 U 
BENZENE UG/KG 0.657 0.62 U 0.62 U 0.62 U 0.6 U 0.58 U 0.63 U 0.7 U 0.6 U 0.61 U 0.69 U 0.7 U 
BROMODICHLOROMETHANE UG/KG 0.301 0.28 U 0.28 U 0.28 U 0.28 U 0.27 U 0.29 U 0.32 U 0.28 U 0.28 U 0.32 U 0.32 U 
BROMOFORM UG/KG 0.736 0.69 U 0.69 U 0.69 U 0.68 U 0.65 U 0.71 U 0.78 U 0.67 U 0.68 U 0.77 U 0.78 U 
BROMOMETHANE UG/KG 1.123 1.1 U 1.1 U 1 U 1 U 1 U 1.1 U 1.2 U 1 U 1 U 1.2 U 1.2 U 
CARBON TETRACHLORIDE UG/KG 0.301 0.28 U 0.28 U 0.28 U 0.28 U 0.27 U 0.29 U 0.32 U 0.28 U 0.28 U 0.32 U 0.32 U 
CHLOROETHANE UG/KG 1.127 1.1 U 1.1 U 1.1 U 1 U 1 U 1.1 U 1.2 U 1 U 1 U 1.2 U 1.2 U 
CHLOROFORM UG/KG 0.301 0.28 U 0.28 U 0.28 U 0.28 U 0.27 U 0.29 U 0.32 U 0.28 U 0.28 U 0.32 U 0.32 U 
CHLOROMETHANE UG/KG 0.346 0.33 U 0.32 U 0.32 U 0.32 U 0.31 U 0.33 U 0.36 U 0.32 U 0.32 U 0.36 U 0.37 U 
CIS-1,3-DICHLOROPROPENE UG/KG 0.347 0.33 U 0.32 U 0.32 U 0.32 U 0.31 U 0.33 U 0.37 U 0.32 U 0.32 U 0.36 U 0.37 U 
DIBROMOCHLOROMETHANE UG/KG 0.314 0.3 U 0.29 U 0.29 U 0.29 U 0.28 U 0.3 U 0.33 U 0.29 U 0.29 U 0.33 U 0.33 U 
DICHLORODIFLUOROMETHANE UG/KG 0.609 0.57 U 0.57 U 0.57 U 0.56 U 0.54 U 0.59 U 0.64 U 0.56 U 0.56 U 0.64 U 0.65 U 
ETHYLBENZENE UG/KG 1.118 1.1 U 1 U 1 U 1 U 0.99 U 1.1 U 1.2 U 1 U 1 U 1.2 U 1.2 U 
METHYLENE CHLORIDE UG/KG 1.595 29 27 27 26 25 10 11 9.9 9.6 1.7 U 3.5 J B 
TETRACHLOROETHENE UG/KG 0.922 0.87 U 0.86 U 0.86 U 0.85 U 0.82 U 0.89 U 0.98 U 0.84 U 0.85 U 0.97 U 0.98 U 
TOLUENE UG/KG 0.712 0.67 U 0.67 U 0.66 U 0.65 U 0.63 U 0.69 U 0.75 U 0.65 U 0.66 U 0.75 U 0.76 U 
TRANS-1,2-DICHLOROETHENE UG/KG 0.786 0.74 U 0.74 U 0.73 U 0.72 U 0.7 U 0.76 U 0.83 U 0.72 U 0.73 U 0.83 U 0.83 U 
TRANS-1,3-DICHLOROPROPENE UG/KG 0.330 0.31 U 0.31 U 0.31 U 0.3 U 0.29 U 0.32 U 0.35 U 0.3 U 0.31 U 0.35 U 0.35 U 
TRICHLOROETHENE UG/KG 1.031 0.98 U 0.97 U 0.97 U 0.95 U 0.92 U 1 U 1.1 U 0.95 U 0.96 U 1.1 U 1.1 U 
TRICHLOROFLUOROMETHANE UG/KG 1.455 1.4 U 1.4 U 1.4 U 1.3 U 1.3 U 1.4 U 1.5 U 1.3 U 1.3 U 1.5 U 1.5 U 
VINYL CHLORIDE UG/KG 0.792 0.75 U 0.74 U 0.74 U 0.73 U 0.7 U 0.76 U 0.84 U 0.72 U 0.73 U 0.83 U 0.84 U 

There are no TEL and PEL values for volatiles
NOTE: Shaded and bold values represent detected concentrations.
MDL = average method detection limit
B = compound was detected in method blank
J = compound was detected, but below the reporting limit (value is estimated)
U = compound was analyzed but not detected
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TABLE B-74.  CONTINUED
MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND

Sample ID
ANALYTE UNITS MDL EB-11C-SED EB-12A-SED EB-12B-SED EB-12C-SED EB-12D-SED EB-13A-SED EB-13B-SED EB-13C-SED EB-14A-SED EB-14B-SED EB-14C-SED
1,1,1-TRICHLOROETHANE UG/KG 0.327 0.38 U 0.32 U 0.33 U 0.32 U 0.4 U 0.31 U 0.31 U 0.36 U 0.33 U 0.32 U 0.35 U 
1,1,2,2-TETRACHLOROETHANE UG/KG 0.542 0.63 U 0.52 U 0.55 U 0.53 U 0.67 U 0.52 U 0.51 U 0.59 U 0.54 U 0.53 U 0.59 U 
1,1,2-TRICHLOROETHANE UG/KG 0.816 0.95 U 0.79 U 0.82 U 0.8 U 1 U 0.78 U 0.77 U 0.9 U 0.82 U 0.8 U 0.89 U 
1,1-DICHLOROETHANE UG/KG 0.347 0.4 U 0.34 U 0.35 U 0.34 U 0.43 U 0.33 U 0.33 U 0.38 U 0.35 U 0.34 U 0.38 U 
1,1-DICHLOROETHENE UG/KG 0.709 0.82 U 0.69 U 0.72 U 0.69 U 0.87 U 0.68 U 0.67 U 0.78 U 0.71 U 0.69 U 0.77 U 
1,2-DICHLOROBENZENE UG/KG 1.118 1.3 U 1.1 U 1.1 U 1.1 U 1.4 U 1.1 U 1.1 U 1.2 U 1.1 U 1.1 U 1.2 U 
1,2-DICHLOROETHANE UG/KG 0.364 0.42 U 0.35 U 0.37 U 0.36 U 0.45 U 0.35 U 0.34 U 0.4 U 0.37 U 0.36 U 0.4 U 
1,2-DICHLOROPROPANE UG/KG 0.755 0.88 U 0.73 U 0.76 U 0.74 U 0.93 U 0.72 U 0.71 U 0.83 U 0.76 U 0.74 U 0.82 U 
1,3-DICHLOROBENZENE UG/KG 1.108 1.3 U 1.1 U 1.1 U 1.1 U 1.4 U 1.1 U 1 U 1.2 U 1.1 U 1.1 U 1.2 U 
1,4-DICHLOROBENZENE UG/KG 0.821 0.95 U 0.8 U 0.83 U 0.8 U 1 U 0.79 U 0.77 U 0.9 U 0.83 U 0.8 U 0.89 U 
2-BUTANONE (MEK) UG/KG 1.682 2 U 1.6 U 1.7 U 1.6 U 2.1 U 1.6 U 1.6 U 1.8 U 1.7 U 1.6 U 1.8 U 
2-CHLOROETHYL VINYL ETHER UG/KG 11.082 13 U 11 U 11 U 11 U 14 U 11 U 10 U 12 U 11 U 11 U 12 U 
ACROLEIN UG/KG 113.182 130 U 110 U 110 U 110 U 140 U 110 U 110 U 120 U 110 U 110 U 120 U 
ACRYLONITRILE UG/KG 31.955 37 U 31 U 32 U 31 U 39 U 31 U 30 U 35 U 32 U 31 U 35 U 
BENZENE UG/KG 0.657 0.76 U 0.64 U 0.66 U 0.64 U 0.81 U 0.63 U 0.62 U 0.72 U 0.66 U 0.64 U 0.71 U 
BROMODICHLOROMETHANE UG/KG 0.301 0.35 U 0.29 U 0.3 U 0.29 U 0.37 U 0.29 U 0.28 U 0.33 U 0.3 U 0.29 U 0.33 U 
BROMOFORM UG/KG 0.736 0.85 U 0.71 U 0.74 U 0.72 U 0.91 U 0.71 U 0.69 U 0.81 U 0.74 U 0.72 U 0.8 U 
BROMOMETHANE UG/KG 1.123 1.3 U 1.1 U 1.1 U 1.1 U 1.4 U 1.1 U 1.1 U 1.2 U 1.1 U 1.1 U 1.2 U 
CARBON TETRACHLORIDE UG/KG 0.301 0.35 U 0.29 U 0.3 U 0.29 U 0.37 U 0.29 U 0.28 U 0.33 U 0.3 U 0.29 U 0.33 U 
CHLOROETHANE UG/KG 1.127 1.3 U 1.1 U 1.1 U 1.1 U 1.4 U 1.1 U 1.1 U 1.2 U 1.1 U 1.1 U 1.2 U 
CHLOROFORM UG/KG 0.301 0.35 U 0.29 U 0.3 U 0.29 U 0.37 U 0.29 U 0.28 U 0.33 U 0.3 U 0.29 U 0.33 U 
CHLOROMETHANE UG/KG 0.346 0.4 U 0.33 U 0.35 U 0.34 U 0.43 U 0.33 U 0.33 U 0.38 U 0.35 U 0.34 U 0.37 U 
CIS-1,3-DICHLOROPROPENE UG/KG 0.347 0.4 U 0.33 U 0.35 U 0.34 U 0.43 U 0.33 U 0.33 U 0.38 U 0.35 U 0.34 U 0.38 U 
DIBROMOCHLOROMETHANE UG/KG 0.314 0.36 U 0.3 U 0.32 U 0.31 U 0.39 U 0.3 U 0.3 U 0.34 U 0.32 U 0.31 U 0.34 U 
DICHLORODIFLUOROMETHANE UG/KG 0.609 0.71 U 0.59 U 0.61 U 0.6 U 0.75 U 0.58 U 0.57 U 0.67 U 0.61 U 0.59 U 0.66 U 
ETHYLBENZENE UG/KG 1.118 1.3 U 1.1 U 1.1 U 1.1 U 1.4 U 1.1 U 1.1 U 1.2 U 1.1 U 1.1 U 1.2 U 
METHYLENE CHLORIDE UG/KG 1.595 7.7 9.6 10 5.7 J 7.9 6.2 5.9 4.5 J B 3.8 J B 1.7 J 2.5 J 
TETRACHLOROETHENE UG/KG 0.922 1.1 U 0.89 U 0.93 U 0.9 U 1.1 U 0.89 U 0.87 U 1 U 0.93 U 0.9 U 1 U 
TOLUENE UG/KG 0.712 0.83 U 0.69 U 0.72 U 0.7 U 0.88 U 0.68 U 0.67 U 0.78 U 0.71 U 0.69 U 0.77 U 
TRANS-1,2-DICHLOROETHENE UG/KG 0.786 0.91 U 0.76 U 0.79 U 0.77 U 0.97 U 0.75 U 0.74 U 0.86 U 0.79 U 0.77 U 0.85 U 
TRANS-1,3-DICHLOROPROPENE UG/KG 0.330 0.39 U 0.32 U 0.33 U 0.32 U 0.41 U 0.32 U 0.31 U 0.36 U 0.33 U 0.32 U 0.36 U 
TRICHLOROETHENE UG/KG 1.031 1.2 U 1 U 1 U 1 U 1.3 U 1 U 0.98 U 1.1 U 1 U 1 U 1.1 U 
TRICHLOROFLUOROMETHANE UG/KG 1.455 1.7 U 1.4 U 1.5 U 1.4 U 1.8 U 1.4 U 1.4 U 1.6 U 1.5 U 1.4 U 1.6 U 
VINYL CHLORIDE UG/KG 0.792 0.92 U 0.77 U 0.8 U 0.77 U 0.98 U 0.76 U 0.75 U 0.87 U 0.8 U 0.77 U 0.86 U 

There are no TEL and PEL values for volatiles
NOTE: Shaded and bold values represent detected concentrations.
MDL = average method detection limit
B = compound was detected in method blank
J = compound was detected, but below the reporting limit (value is estimated)
U = compound was analyzed but not detected
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TABLE A-75.  SEMIVOLATILE ORGANIC COMPOUND (SVOC) CONCENTRATIONS (UG/KG) IN PROPOSED MASONVILLE BORROW MATERIAL (JANUARY 2006)
MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND

Sample ID
ANALYTE UNITS MDL TEL* PEL* EB-01A-SED EB-01B-SED EB-01C-SED EB-09A-SED EB-09B-SED EB-09C-SED EB-10A-SED EB-10B-SED EB-10C-SED EB-11A-SED EB-11B-SED
1,2,4-TRICHLOROBENZENE UG/KG 6.5818182 -- -- 6.5 U 6.5 U 6.5 U 6.7 U 6.5 U 6.7 U 6.4 U 6.7 U 6.7 U 6.4 U 6.5 U 
1,2-DICHLOROBENZENE UG/KG 1.1177273 -- -- 1.1 U 1 U 1 U 1 U 0.99 U 1.1 U 1.2 U 1 U 1 U 1.2 U 1.2 U 
1,2-DIPHENYLHYDRAZINE UG/KG 7.5045455 -- -- 7.4 U 7.4 U 7.4 U 7.7 U 7.4 U 7.6 U 7.3 U 7.6 U 7.7 U 7.3 U 7.4 U 
1,3-DICHLOROBENZENE UG/KG 1.1077273 -- -- 1 U 1 U 1 U 1 U 0.97 U 1.1 U 1.2 U 1 U 1 U 1.2 U 1.2 U 
1,4-DICHLOROBENZENE UG/KG 0.8213636 -- -- 0.78 U 0.77 U 0.77 U 0.76 U 0.73 U 0.79 U 0.87 U 0.75 U 0.76 U 0.86 U 0.87 U 
2,4,6-TRICHLOROPHENOL UG/KG 5.5772727 -- -- 5.5 U 5.5 U 5.5 U 5.7 U 5.5 U 5.6 U 5.5 U 5.7 U 5.7 U 5.4 U 5.5 U 
2,4-DICHLOROPHENOL UG/KG 6.1272727 -- -- 6.1 U 6 U 6 U 6.2 U 6 U 6.2 U 6 U 6.2 U 6.3 U 6 U 6 U 
2,4-DIMETHYLPHENOL UG/KG 5.2363636 -- -- 5.2 U 5.1 U 5.1 U 5.3 U 5.2 U 5.3 U 5.1 U 5.3 U 5.4 U 5.1 U 5.1 U 
2,4-DINITROPHENOL UG/KG 812.72727 -- -- 800 U 800 U 800 U 830 U 800 U 820 U 800 U 830 U 830 U 790 U 800 U 
2,4-DINITROTOLUENE UG/KG 3.4090909 -- -- 3.4 U 3.3 U 3.3 U 3.5 U 3.4 U 3.4 U 3.3 U 3.5 U 3.5 U 3.3 U 3.3 U 
2,6-DINITROTOLUENE UG/KG 4.6272727 -- -- 4.6 U 4.5 U 4.5 U 4.7 U 4.6 U 4.7 U 4.5 U 4.7 U 4.7 U 4.5 U 4.6 U 
2-CHLORONAPHTHALENE UG/KG 6.8954545 -- -- 6.8 U 6.8 U 6.8 U 7 U 6.8 U 7 U 6.7 U 7 U 7.1 U 6.7 U 6.8 U 
2-CHLOROPHENOL UG/KG 5.1363636 -- -- 5.1 U 5 U 5 U 5.2 U 5.1 U 5.2 U 5 U 5.2 U 5.3 U 5 U 5 U 
2-METHYLPHENOL UG/KG 7.2545455 -- -- 7.2 U 7.1 U 7.1 U 7.4 U 7.1 U 7.3 U 7.1 U 7.4 U 7.4 U 7.1 U 7.1 U 
2-NITROPHENOL UG/KG 5.85 -- -- 5.8 U 5.7 U 5.7 U 6 U 5.8 U 5.9 U 5.7 U 5.9 U 6 U 5.7 U 5.8 U 
3,3'-DICHLOROBENZIDINE UG/KG 8.0181818 -- -- 7.9 U 7.9 U 7.9 U 8.2 U 7.9 U 8.1 U 7.9 U 8.1 U 8.2 U 7.8 U 7.9 U 
4,6-DINITRO-2-METHYLPHENOL UG/KG 812.72727 -- -- 800 U 800 U 800 U 830 U 800 U 820 U 800 U 830 U 830 U 790 U 800 U 
4-BROMOPHENYL PHENYL ETHER UG/KG 16.272727 -- -- 16 U 16 U 16 U 17 U 16 U 16 U 16 U 17 U 17 U 16 U 16 U 
4-CHLORO-3-METHYLPHENOL UG/KG 7.0727273 -- -- 7 U 6.9 U 6.9 U 7.2 U 7 U 7.2 U 6.9 U 7.2 U 7.2 U 6.9 U 7 U 
4-CHLOROPHENYL PHENYL ETHER UG/KG 6.6409091 -- -- 6.6 U 6.5 U 6.5 U 6.8 U 6.5 U 6.7 U 6.5 U 6.7 U 6.8 U 6.5 U 6.5 U 
4-METHYLPHENOL UG/KG 7.2863636 -- -- 7.2 U 7.2 U 7.1 U 7.4 U 7.2 U 7.4 U 7.1 U 7.4 U 7.5 U 7.1 U 7.2 U 
4-NITROPHENOL UG/KG 4.3590909 -- -- 4.3 U 4.3 U 4.3 U 4.4 U 4.3 U 4.4 U 4.3 U 4.4 U 4.5 U 4.2 U 4.3 U 
ACENAPHTHENE UG/KG 2.05 6.71 88.9 2.1 J 7.1  a 2 U 2.9 J 2 U 2.1 U 12a 2.1 U 2.1 U 2.2 J 2 U 
BENZOIC ACID UG/KG 270.45455 -- -- 270 U 270 U 260 U 280 U 270 U 270 U 260 U 270 U 280 U 260 U 270 U 
BENZYL ALCOHOL UG/KG 36.681818 -- -- 36 U 36 U 36 U 37 U 36 U 37 U 36 U 37 U 38 U 36 U 36 U 
BIS(2-CHLOROETHOXY)METHANE UG/KG 7.2909091 -- -- 7.2 U 7.2 U 7.1 U 7.4 U 7.2 U 7.4 U 7.1 U 7.4 U 7.5 U 7.1 U 7.2 U 
BIS(2-CHLOROETHYL) ETHER UG/KG 6.3136364 -- -- 6.3 U 6.2 U 6.2 U 6.4 U 6.2 U 6.4 U 6.2 U 6.4 U 6.5 U 6.1 U 6.2 U 
BIS(2-CHLOROISOPROPYL) ETHER UG/KG 4.7045455 -- -- 4.7 U 4.6 U 4.6 U 4.8 U 4.6 U 4.8 U 4.6 U 4.8 U 4.8 U 4.6 U 4.6 U 
BIS(2-ETHYLHEXYL) PHTHALATE UG/KG 20.181818 182.16 2646.51 40 J 81 J 110 J 42 J 33 J 46 J 41 J 21 J 28 J 54 J 69 J 
BUTYL BENZYL PHTHALATE UG/KG 7.2 -- -- 23 J 21 J 7.1 U 13 J 42 J 26 J 30 J 29 J 26 J 37 J 17 J 
DIBENZOFURAN UG/KG 7.3181818 -- -- 7.2 U 7.2 U 7.2 U 7.5 U 7.2 U 7.4 U 7.2 U 7.4 U 7.5 U 7.1 U 7.2 U 
DIETHYL PHTHALATE UG/KG 6.5636364 -- -- 6.5 U 6.4 U 6.4 U 6.7 U 6.5 U 6.6 U 6.4 U 6.7 U 6.7 U 6.4 U 6.5 U 
DIMETHYL PHTHALATE UG/KG 6.8045455 -- -- 6.7 U 6.7 U 6.7 U 6.9 U 6.7 U 6.9 U 6.7 U 6.9 U 7 U 6.6 U 6.7 U 
DI-N-BUTYL PHTHALATE UG/KG 39.636364 -- -- 39 U 39 U 39 U 40 U 39 U 40 U 39 U 40 U 41 U 39 U 39 U 
DI-N-OCTYL PHTHALATE UG/KG 7.5 -- -- 7.4 U 7.4 U 7.4 U 7.6 U 7.4 U 7.6 U 7.3 U 7.6 U 7.7 U 7.3 U 7.4 U 
HEXACHLOROBENZENE UG/KG 6.5409091 -- -- 6.5 U 6.4 U 6.4 U 6.7 U 6.4 U 6.6 U 6.4 U 6.6 U 6.7 U 6.4 U 6.4 U 
HEXACHLOROBUTADIENE UG/KG 6.3636364 -- -- 6.3 U 6.2 U 6.2 U 6.5 U 6.3 U 6.4 U 6.2 U 6.5 U 6.5 U 6.2 U 6.3 U 
HEXACHLOROCYCLOPENTADIENE UG/KG 26.090909 -- -- 26 U 26 U 26 U 27 U 26 U 26 U 25 U 26 U 27 U 25 U 26 U 
HEXACHLOROETHANE UG/KG 6.2363636 -- -- 6.2 U 6.1 U 6.1 U 6.4 U 6.1 U 6.3 U 6.1 U 6.3 U 6.4 U 6.1 U 6.1 U 
ISOPHORONE UG/KG 6.2090909 -- -- 6.1 U 6.1 U 6.1 U 6.3 U 6.1 U 6.3 U 6.1 U 6.3 U 6.4 U 6 U 6.1 U 
NITROBENZENE UG/KG 10.5 -- -- 10 U 10 U 10 U 11 U 10 U 11 U 10 U 11 U 11 U 10 U 10 U 
N-NITROSODIMETHYLAMINE UG/KG 81.272727 -- -- 80 U 80 U 80 U 83 U 80 U 82 U 80 U 83 U 83 U 79 U 80 U 
N-NITROSODI-N-PROPYLAMINE UG/KG 6.6 -- -- 6.5 U 6.5 U 6.5 U 6.7 U 6.5 U 6.7 U 6.5 U 6.7 U 6.8 U 6.4 U 6.5 U 
N-NITROSODIPHENYLAMINE UG/KG 67.409091 -- -- 67 U 66 U 66 U 69 U 66 U 68 U 66 U 68 U 69 U 66 U 66 U 
PENTACHLOROPHENOL 445.90909 -- -- 440 U 440 U 440 U 450 U 440 U 450 U 440 U 450 U 460 U 430 U 440 U 
PHENOL UG/KG 6.6909091 -- -- 6.6 U 6.6 U 6.6 U 6.8 U 6.6 U 6.8 U 6.5 U 6.8 U 6.9 U 6.5 U 6.6 U 
PYRENE UG/KG 1.25 152.66 1397.6 7.7 110 5.5 J 25 18 2.2 J 77 4.9 J 2.5 J 11 6 J 
*Source :  MacDonald et al. 1996.  Ecotoxicology 5: 253-278 NOTE: Shaded and bold values represent detected concentrations
MDL = average method detection limi PEL = probable effects level
J = compound was detected, but below the reporting limit (value is estimated TEL = threshold effects level
U = compound was analyzed but not detected
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TABLE B-75.  CONTINUED
MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND

Sample ID
ANALYTE UNITS MDL TEL* PEL* EB-11C-SED EB-12A-SED EB-12B-SED EB-12C-SED EB-12D-SED EB-13A-SED EB-13B-SED EB-13C-SED EB-14A-SED EB-14B-SED EB-14C-SED
1,2,4-TRICHLOROBENZENE UG/KG 6.5818182 -- -- 6.6 U 6.7 U 6.6 U 6.7 U 6.5 U 6.6 U 6.5 U 6.7 U 6.5 U 6.7 U 6.6 U 
1,2-DICHLOROBENZENE UG/KG 1.1177273 -- -- 1.3 U 1.1 U 1.1 U 1.1 U 1.4 U 1.1 U 1.1 U 1.2 U 1.1 U 1.1 U 1.2 U 
1,2-DIPHENYLHYDRAZINE UG/KG 7.5045455 -- -- 7.5 U 7.6 U 7.5 U 7.7 U 7.4 U 7.6 U 7.4 U 7.6 U 7.4 U 7.7 U 7.5 U 
1,3-DICHLOROBENZENE UG/KG 1.1077273 -- -- 1.3 U 1.1 U 1.1 U 1.1 U 1.4 U 1.1 U 1 U 1.2 U 1.1 U 1.1 U 1.2 U 
1,4-DICHLOROBENZENE UG/KG 0.8213636 -- -- 0.95 U 0.8 U 0.83 U 0.8 U 1 U 0.79 U 0.77 U 0.9 U 0.83 U 0.8 U 0.89 U 
2,4,6-TRICHLOROPHENOL UG/KG 5.5772727 -- -- 5.6 U 5.7 U 5.5 U 5.7 U 5.5 U 5.6 U 5.5 U 5.7 U 5.5 U 5.7 U 5.6 U 
2,4-DICHLOROPHENOL UG/KG 6.1272727 -- -- 6.1 U 6.2 U 6.1 U 6.3 U 6.1 U 6.2 U 6 U 6.2 U 6.1 U 6.3 U 6.2 U 
2,4-DIMETHYLPHENOL UG/KG 5.2363636 -- -- 5.2 U 5.3 U 5.2 U 5.4 U 5.2 U 5.3 U 5.2 U 5.3 U 5.2 U 5.4 U 5.3 U 
2,4-DINITROPHENOL UG/KG 812.72727 -- -- 810 U 830 U 810 U 830 U 800 U 820 U 800 U 820 U 810 U 830 U 820 U 
2,4-DINITROTOLUENE UG/KG 3.4090909 -- -- 3.4 U 3.5 U 3.4 U 3.5 U 3.4 U 3.4 U 3.4 U 3.5 U 3.4 U 3.5 U 3.4 U 
2,6-DINITROTOLUENE UG/KG 4.6272727 -- -- 4.6 U 4.7 U 4.6 U 4.7 U 4.6 U 4.7 U 4.6 U 4.7 U 4.6 U 4.7 U 4.7 U 
2-CHLORONAPHTHALENE UG/KG 6.8954545 -- -- 6.9 U 7 U 6.9 U 7.1 U 6.8 U 6.9 U 6.8 U 7 U 6.8 U 7.1 U 6.9 U 
2-CHLOROPHENOL UG/KG 5.1363636 -- -- 5.1 U 5.2 U 5.1 U 5.3 U 5.1 U 5.2 U 5.1 U 5.2 U 5.1 U 5.3 U 5.2 U 
2-METHYLPHENOL UG/KG 7.2545455 -- -- 7.3 U 7.4 U 7.2 U 7.4 U 7.2 U 7.3 U 7.2 U 7.4 U 7.2 U 7.4 U 7.3 U 
2-NITROPHENOL UG/KG 5.85 -- -- 5.9 U 5.9 U 5.8 U 6 U 5.8 U 5.9 U 5.8 U 5.9 U 5.8 U 6 U 5.9 U 
3,3'-DICHLOROBENZIDINE UG/KG 8.0181818 -- -- 8 U 8.1 U 8 U 8.2 U 7.9 U 8.1 U 7.9 U 8.1 U 8 U 8.2 U 8.1 U 
4,6-DINITRO-2-METHYLPHENOL UG/KG 812.72727 -- -- 810 U 830 U 810 U 830 U 800 U 820 U 800 U 820 U 810 U 830 U 820 U 
4-BROMOPHENYL PHENYL ETHER UG/KG 16.272727 -- -- 16 U 17 U 16 U 17 U 16 U 16 U 16 U 16 U 16 U 17 U 16 U 
4-CHLORO-3-METHYLPHENOL UG/KG 7.0727273 -- -- 7.1 U 7.2 U 7 U 7.3 U 7 U 7.1 U 7 U 7.2 U 7 U 7.2 U 7.1 U 
4-CHLOROPHENYL PHENYL ETHER UG/KG 6.6409091 -- -- 6.7 U 6.7 U 6.6 U 6.8 U 6.6 U 6.7 U 6.6 U 6.7 U 6.6 U 6.8 U 6.7 U 
4-METHYLPHENOL UG/KG 7.2863636 -- -- 7.3 U 7.4 U 7.2 U 7.5 U 7.2 U 7.3 U 7.2 U 7.4 U 7.2 U 7.5 U 7.3 U 
4-NITROPHENOL UG/KG 4.3590909 -- -- 4.4 U 4.4 U 4.3 U 4.5 U 4.3 U 4.4 U 4.3 U 4.4 U 4.3 U 4.5 U 4.4 U 
ACENAPHTHENE UG/KG 2.05 6.71 88.9 2.1 U 2.1 U 2 U 2.1 U 2 U 2.1 U 2 U 2.1 U 5.4 J 2.1 U 2.1 U 
BENZOIC ACID UG/KG 270.45455 -- -- 270 U 270 U 270 U 280 U 270 U 270 U 270 U 270 U 270 U 280 U 270 U 
BENZYL ALCOHOL UG/KG 36.681818 -- -- 37 U 37 U 37 U 38 U 36 U 37 U 36 U 37 U 36 U 38 U 37 U 
BIS(2-CHLOROETHOXY)METHANE UG/KG 7.2909091 -- -- 7.3 U 7.4 U 7.3 U 7.5 U 7.2 U 7.3 U 7.2 U 7.4 U 7.2 U 7.5 U 7.3 U 
BIS(2-CHLOROETHYL) ETHER UG/KG 6.3136364 -- -- 6.3 U 6.4 U 6.3 U 6.5 U 6.2 U 6.4 U 6.2 U 6.4 U 6.3 U 6.5 U 6.3 U 
BIS(2-CHLOROISOPROPYL) ETHER UG/KG 4.7045455 -- -- 4.7 U 4.8 U 4.7 U 4.8 U 4.7 U 4.7 U 4.6 U 4.8 U 4.7 U 4.8 U 4.7 U 
BIS(2-ETHYLHEXYL) PHTHALATE UG/KG 20.181818 182.16 2646.51 20 U 20 U 21 J 43 J 20 J 23 J 20 U 20 U 62 J 39 J 47 J 
BUTYL BENZYL PHTHALATE UG/KG 7.2 -- -- 15 J 7.3 U 7.2 U 7.4 U 7.1 U 7.3 U 38 J 22 J 7.1 U 7.4 U 20 J 
DIBENZOFURAN UG/KG 7.3181818 -- -- 7.3 U 7.4 U 7.3 U 7.5 U 7.2 U 7.4 U 7.2 U 7.4 U 7.3 U 7.5 U 7.4 U 
DIETHYL PHTHALATE UG/KG 6.5636364 -- -- 6.6 U 6.7 U 6.5 U 6.7 U 6.5 U 6.6 U 6.5 U 6.7 U 6.5 U 6.7 U 6.6 U 
DIMETHYL PHTHALATE UG/KG 6.8045455 -- -- 6.8 U 6.9 U 6.8 U 7 U 6.7 U 6.9 U 6.7 U 6.9 U 6.7 U 7 U 6.8 U 
DI-N-BUTYL PHTHALATE UG/KG 39.636364 -- -- 40 U 40 U 39 U 41 U 39 U 40 U 39 U 40 U 39 U 41 U 40 U 
DI-N-OCTYL PHTHALATE UG/KG 7.5 -- -- 7.5 U 7.6 U 7.5 U 7.7 U 7.4 U 7.6 U 7.4 U 7.6 U 7.4 U 7.7 U 7.5 U 
HEXACHLOROBENZENE UG/KG 6.5409091 -- -- 6.6 U 6.6 U 6.5 U 6.7 U 6.5 U 6.6 U 6.5 U 6.6 U 6.5 U 6.7 U 6.6 U 
HEXACHLOROBUTADIENE UG/KG 6.3636364 -- -- 6.4 U 6.5 U 6.3 U 6.5 U 6.3 U 6.4 U 6.3 U 6.5 U 6.3 U 6.5 U 6.4 U 
HEXACHLOROCYCLOPENTADIENE UG/KG 26.090909 -- -- 26 U 26 U 26 U 27 U 26 U 26 U 26 U 26 U 26 U 27 U 26 U 
HEXACHLOROETHANE UG/KG 6.2363636 -- -- 6.2 U 6.3 U 6.2 U 6.4 U 6.2 U 6.3 U 6.2 U 6.3 U 6.2 U 6.4 U 6.3 U 
ISOPHORONE UG/KG 6.2090909 -- -- 6.2 U 6.3 U 6.2 U 6.4 U 6.1 U 6.3 U 6.1 U 6.3 U 6.2 U 6.4 U 6.2 U 
NITROBENZENE UG/KG 10.5 -- -- 11 U 11 U 10 U 11 U 10 U 11 U 10 U 11 U 10 U 11 U 11 U 
N-NITROSODIMETHYLAMINE UG/KG 81.272727 -- -- 81 U 83 U 81 U 83 U 80 U 82 U 80 U 82 U 81 U 83 U 82 U 
N-NITROSODI-N-PROPYLAMINE UG/KG 6.6 -- -- 6.6 U 6.7 U 6.6 U 6.8 U 6.5 U 6.6 U 6.5 U 6.7 U 6.5 U 6.8 U 6.6 U 
N-NITROSODIPHENYLAMINE UG/KG 67.409091 -- -- 68 U 68 U 67 U 69 U 67 U 68 U 67 U 68 U 67 U 69 U 68 U 
PENTACHLOROPHENOL UG/KG 445.90909 -- -- 450 U 450 U 440 U 460 U 440 U 450 U 440 U 450 U 440 U 460 U 450 U 
PHENOL UG/KG 6.6909091 -- -- 6.7 U 6.8 U 6.7 U 96 J 6.6 U 6.7 U 6.6 U 6.8 U 6.6 U 6.8 U 6.7 U 
PYRENE UG/KG 1.25 152.66 1397.6 1.3 U 3.5 J 1.2 U 14 1.2 U 11 1.2 U 2.3 J 11 17 2.7 J 
*Source :  MacDonald et al. 1996.  Ecotoxicology 5: 253-278 NOTE: Shaded and bold values represent detected concentrations
MDL = average method detection limi PEL = probable effects level
J = compound was detected, but below the reporting limit (value is estimated TEL = threshold effects level
U = compound was analyzed but not detected
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Table A-76.  Mean Concentrations in Surface Sediments from the Upper Chesapeake Bay 
Approach Channels to the Port of Baltimore* 

 

  
UPPER CHESAPEAKE BAY APPROACH 

CHANNELS* 

ANALYTE UNITS 
Number of 
Samples (n)

Number of 
detects min max mean

METALS             
ARSENIC MG/KG 111 111 1.10 20.9 12.8 
CADMIUM MG/KG 111 111 0.01 0.920 0.287
CHROMIUM MG/KG 111 111 3.90 70.7 37.5 
COPPER MG/KG 111 111 1.60 59.3 37.2 
LEAD MG/KG 111 111 1.50 80.1 44.3 
MERCURY MG/KG 111 111 0.008 0.650 0.189
NICKEL MG/KG 111 111 1.00 63.1 41.4 
SILVER MG/KG 111 111 0.032 1.30 0.460
ZINC MG/KG 111 111 10.1 349 218 
PAHs             
1-METHYLNAPHTHALENE UG/KG 111 111 0.750 230 18.0 
2-METHYLNAPHTHALENE UG/KG 111 111 0.400 510 40.6 
ACENAPHTHENE UG/KG 111 111 0.360 290 33.0 
ACENAPHTHYLENE UG/KG 111 111 0.365 260 17.7 
ANTHRACENE UG/KG 111 111 0.365 160 13.4 
BENZO(A)ANTHRACENE UG/KG 111 111 0.365 97.0 14.0 
BENZO(A)PYRENE UG/KG 111 111 0.365 120 19.0 
BENZO(B)FLUORANTHENE UG/KG 111 111 0.490 250 35.5 
BENZO(GHI)PERYLENE UG/KG 111 111 0.405 73.0 14.1 
BENZO(K)FLUORANTHENE UG/KG 111 111 0.410 53.0 8.97 
CHRYSENE UG/KG 111 111 0.365 80.0 13.4 
DIBENZO(A,H)ANTHRACENE UG/KG 111 111 0.325 10.0 2.14 
FLUORANTHENE UG/KG 111 111 0.365 400 45.3 
FLUORENE UG/KG 111 111 0.380 220 20.6 
INDENO(1,2,3-CD)PYRENE UG/KG 111 111 0.395 51.0 9.75 
NAPHTHALENE UG/KG 111 111 0.375 710 59.0 
PHENANTHRENE UG/KG 111 111 0.350 460 38.5 
PYRENE UG/KG 111 111 0.420 340 39.8 
TOTAL PAHs  UG/KG 111 111 7.56 4,239 443 
PCBs             
TOTAL PCBs UG/KG 94 94 1.42 44.1 7.94 
DIOXINs AND FURANs             
DIOXIN TEQ  NG/KG 21 21 0.464 11.5 4.25 
CHLORINATED PESTICIDES             
4,4'-DDD UG/KG 111 111 0.200 2.80 0.382
4,4'-DDE UG/KG 111 111 0.060 2.50 0.362
4,4'-DDT UG/KG 111 111 0.070 0.800 0.326

*Data from the Upper Chesapeake Bay approach channels from sampling conducted in 1998, 1999 and 2002 for 
upper Chesapeake Bay approach channels currently placed at Poplar Island (EA 2003, 2000a, 2000b). 
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USGS 391410076354101 5S2E- 1 

  Site Description 
 

Ground-water Site Information for USA: Ground-water Site Inventory 
http://waterdata.usgs.gov/nwis/gwsi? 
 
Retrieved on 2006-03-22 17:25:53 EST 
Department of the Interior, U.S. Geological Survey 
Privacy Statement || Disclaimer || Accessibility || FOIA 
0.87   0.67 va04 

 
   

  Water Resources    
Data Category: 

 Ground Water
Geographic Area: 

United States go

  Available data for this site    Site home page   GO

LOCATION  
Latitude 39°14'10", Longitude 76°35'41" NAD27, 
Baltimore City County, Maryland , Hydrologic Unit 02060003  

SITE TYPE:  
Ground Water 

DESCRIPTION  
The depth of the well is not determined.  
Altitude of land surface datum 52 feet above sea level NGVD29.  
This well is completed in the PATUXENT FORMATION (217PTXN) local aquifer. 

AVAILABLE DATA:  

OPERATION:  
Record for this site is maintained by the USGS Maryland Water Science Center 

CONTACT INFORMATION  
Email questions about this site to Water Webserver Team  

Data Type Begin Date End Date Count
Water Quality Samples 1943-07-31 1943-07-31 1

Questions about data Water Webserver Team Top
Feedback on this websiteNWISWeb Support Team Explanation of terms

Page 1 of 1USGS 391410076354101 5S2E- 1

3/22/2006http://waterdata.usgs.gov/nwis/gwsi/?site_no=391410076354101



USGS 391436076361301 4S1E- 1 

  Site Description 
 

Ground-water Site Information for USA: Ground-water Site Inventory 
http://waterdata.usgs.gov/nwis/gwsi? 
 
Retrieved on 2006-03-22 17:21:06 EST 
Department of the Interior, U.S. Geological Survey 
Privacy Statement || Disclaimer || Accessibility || FOIA 
1.3   0.89 ca02 

 
   

  Water Resources    
Data Category: 

 Ground Water
Geographic Area: 

United States go

  Available data for this site    Site home page   GO

LOCATION  
Latitude 39°14'36", Longitude 76°36'13" NAD27, 
Baltimore City County, Maryland , Hydrologic Unit 02060003  

SITE TYPE:  
Ground Water 

DESCRIPTION  
The depth of the well is 234 feet below land surface.  
Altitude of land surface datum 5 feet above sea level NGVD29.  
This well is completed in the PATUXENT FORMATION (217PTXN) local aquifer. 

AVAILABLE DATA:  

OPERATION:  
Record for this site is maintained by the USGS Maryland Water Science Center 

CONTACT INFORMATION  
Email questions about this site to Water Webserver Team  

Data Type Begin Date End Date Count
Water Quality Samples 1943-07-15 1943-07-15 1

Questions about data Water Webserver Team Top
Feedback on this websiteNWISWeb Support Team Explanation of terms

Page 1 of 1USGS 391436076361301 4S1E- 1

3/22/2006http://waterdata.usgs.gov/nwis/gwsi/?site_no=391436076361301



USGS 391456076345601 4S2E- 2 

  Site Description 
 

Ground-water Site Information for USA: Ground-water Site Inventory 
http://waterdata.usgs.gov/nwis/gwsi? 
 
Retrieved on 2006-03-22 17:24:47 EST 
Department of the Interior, U.S. Geological Survey 
Privacy Statement || Disclaimer || Accessibility || FOIA 
0.72   0.67 va04 

 
   

  Water Resources    
Data Category: 

 Ground Water
Geographic Area: 

United States go

  Available data for this site    Site home page   GO

LOCATION  
Latitude 39°14'56", Longitude 76°34'56" NAD27, 
Baltimore City County, Maryland , Hydrologic Unit 02060003  

SITE TYPE:  
Ground Water 

DESCRIPTION  
The depth of the well is not determined.  
The depth of the hole is 293 feet below land surface. 
Altitude of land surface datum 10 feet above sea level NGVD29.  
This well is completed in the PATUXENT FORMATION (217PTXN) local aquifer. 

AVAILABLE DATA:  

OPERATION:  
Record for this site is maintained by the USGS Maryland Water Science Center 

CONTACT INFORMATION  
Email questions about this site to Water Webserver Team  

Data Type Begin Date End Date Count
Water Quality Samples 1943-07-15 1943-07-15 1

Questions about data Water Webserver Team Top
Feedback on this websiteNWISWeb Support Team Explanation of terms

Page 1 of 1USGS 391456076345601 4S2E- 2

3/22/2006http://waterdata.usgs.gov/nwis/gwsi/?site_no=391456076345601



Safe Drinking Water Information System 
(SDWIS) 
Print Version  EF Search:            
EPA Home > Envirofacts > SDWIS > Query 

Query Results 
 
 
 

Query Selections:  
State selected: MARYLAND 
County selected: BALTIMORE CITY 
Population Selected: Very Small (0-500), Small (501-3,300), Medium (3,301-10,000), Large (10,001-
100,000), Very Large (100,000+) 
water_system_status: Both--Active/Closed 
Query executed on: MAR-22-2006 
Results are based on data extracted on: OCT-14-2005 

 

List of Water Systems in SDWIS 
Information about water systems in MARYLAND is maintained by MARYLAND .  

For a detailed Violation and Enforcement History, click on the underlined Water System Name. To obtain 
additional information about drinking water please call EPA's Safe Drinking Water hotline at 1-800-426-
4791. 

Community Water Systems: Water Systems that serve the same people year-round (e.g. in homes or 
businesses).  
 

 
 

Non-Transient Non-Community Water Systems: Water Systems that serve the same people, but not 
year-round (e.g. schools that have their own water system).  
 

 
 

Water System 
Name

Principal 
County Served

Population 
Served

Primary Water 
Source Type

System 
Status

Date 
Closed

Water 
System ID

BALTIMORE 
CITY

BALTIMORE 
CITY 1600000 Surface water Active  MD0300002 

Water System 
Name

Principal 
County Served

Population 
Served

Primary Water 
Source Type

System 
Status

Date 
Closed

Water 
System ID

THE JOHNS 
HOPKINS 
HOSPITAL

BALTIMORE 
CITY 8500 Purchased 

surface water Closed  MD1300001 

BROWNING-
FERRIS 
INDUSTRIES

BALTIMORE 
CITY 25 Ground water Closed 09/01/1996 MD1030057 

Page 1 of 2EPA - Envirofacts Warehouse - SDWIS

3/22/2006http://oaspub.epa.gov/enviro/sdw_query.get_list?wsys_name=&fac_search=fac_beginning...



Transient Non-Community Water Systems: Water Systems that do not consistently serve the same 
people (e.g. rest stops, campgrounds, gas stations).  
 

 
  

Water System Name Principal 
County Served

Population 
Served

Primary 
Water 

Source 
Type

System 
Status

Date 
Closed

Water 
System ID

AMERICAN LEGION 
#34 (DEL.)

BALTIMORE 
CITY 25 Ground 

water Closed 03/01/1993 MD1021016 

HILLTOP INN BALTIMORE 
CITY 25 Ground 

water Closed 03/01/1993 MD1021148 

WHITE MOUNTAIN 
CREAMERY

BALTIMORE 
CITY 25 Ground 

water Closed 03/01/1993 MD1031174 

WILDWOOD A.A. 
INC.

BALTIMORE 
CITY 25 Ground 

water Closed 03/01/1993 MD1031242 

WOODLAWN 
COUNTRY CLUB

BALTIMORE 
CITY 25 Ground 

water Closed 03/01/1993 MD1031244 

CAMP 
SHADOWBROOK 
(CAMP)

BALTIMORE 
CITY 200 Ground 

water Closed 03/01/1993 MD1071036 

RAYVILLE STORE BALTIMORE 
CITY 25 Ground 

water Closed 03/01/1999 MD1031216 

 
 

EPA Home | Privacy and Security Notice | Contact Us  

Last updated on Wednesday, March 22nd, 2006 
http://oaspub.epa.gov/enviro/sdw_query.get_list 

Page 2 of 2EPA - Envirofacts Warehouse - SDWIS
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B-3 

B-1. COASTAL HYDRODYNAMICS 

This appendix provides detailed information on the coastal processes near the Masonville site 

shown in Figure 1.1. Sources of data are reviewed and a summary of numerical model 

development is provided for the hydrodynamic and sedimentation impact assessment. 
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Figure 1.1 Site Map of Masonville Dredged Material Containment Facility 
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B-1.1 EXISTING CONDITIONS AND DATA SOURCES 

B-1.1.1 Freshwater Inflow 

The drainage area of the Chesapeake Bay is approximately 64,000 square miles and includes 

portions of Maryland, Virginia, West Virginia, Pennsylvania, New York and the District of 

Columbia.  Freshwater enters the system via approximately 150 major rivers and streams at a 

rate of approximately 80,000 cubic feet per second (Schubel and Pritchard 1987).  The primary 

rivers within the Chesapeake Bay drainage basin are the Susquehanna, Chester, Severn, 

Choptank, Patuxent, Nanticoke, Potomac, Rappahannock, York, and James Rivers.  The 

Susquehanna River provides, on average, 48 percent of the total freshwater inflow into the Bay.  

Additional rivers on the western shore of the Bay, which contribute significant flows, are the 

Potomac, James, Rappahannock, York, and Patuxent, contributing 13.6 percent, 12.5 percent, 3.1 

percent, 3.0 percent, and 1.2 percent, respectively.  Two significant sources of freshwater flow 

on the eastern shore of Maryland and Virginia are the Choptank and Nanticoke Rivers, 

contributing 1.2 percent and 1.1 percent, respectively (Schubel and Pritchard 1987). 

The project site is located in Baltimore Harbor, which is on the Patapsco River.  The Harbor 

portion of the Patapsco River is a tributary embayment, receiving very little fresh water inflow 

from the upper reaches of the Patapsco River, and being influenced primarily by flow from the 

Bay.  United States Geological Survey (USGS) records indicate average freshwater inflow into 

the Harbor from the Patapsco River to be approximately 430 cubic feet per second, comprising 

approximately 0.5 percent of total flow into the Bay (USGS 1994). 

The North Branch of the Patapsco River originates in Carroll county, north of Westminster and 

flows south into Liberty Reservoir, then southeast to the Chesapeake Bay.  The river flows a total 

of 65 miles. Of this, the lower 15 are tidally influenced.  The Masonville site is approximately 

nine miles from the mouth of the river. The total drainage area of the watershed is about 550 

square miles.  

The South Branch of the river originates near Mount Airy and flows east into the main branch 

about 2 miles south of the Liberty Reservoir.  The Middle Branch flows into the main branch at 

Ferry Bar and Harbor Hospital; the origin of the Middle Branch is at Glyndon and is named the 
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Gwynns Falls.  The third major tributary is the Jones Falls which flows from Owings Mills south 

into the Northwest Branch at the Baltimore Inner Harbor. Curtis Creek flows north into Curtis 

Bay, which flows east into the Patapsco River about 2 miles bayward of Masonville.  Bear Creek 

is primarily a relatively large, 800 acre, embayment of the Patapsco River; it is about 5 miles 

from Masonville and near the mouth of the river.  These areas are shown in Figure 2-1. 

B-1.1.2 Water Levels 

Normal water level variations in the Patapsco River are generally dominated by astronomical 

tides, although wind effects and freshwater discharge can be important.  Extreme water levels, on 

the other hand, are dictated by storm tides.  

B-1.1.2.1 Astronomical Tides  

Astronomical tides in the Patapsco River are semi-diurnal; datums near the study area reported 

from National Ocean Service (NOS) are presented in Table 1.1, for the tidal epoch 1983-2001.  

The mean sea and mean tide level are about 0.8 ft above MLLW; the mean tidal range is 1.1 ft 

and the spring tidal range is 1.7 ft (NOS 2003).  The difference in elevation between North 

American Vertical Datum 1988 (NAVD) and National Geodetic Vertical Datum 1929 (NGVD) 

is approximately 0.55 ft.  MLLW will serve as the datum for this project. 

Table 1.1  Astronomical Tidal Datum Characteristics for Baltimore, Fort McHenry  

Tidal Datum (ft, MLLW) 

Mean Higher High Water (MHHW) 1.66 
Mean High Water (MHW) 1.36 
North American Vertical Datum – 1988 (NAVD) 0.83 
Mean Sea Level (MSL) 0.80 
Mean Tide Level (MTL) 0.79 
National Geodetic Vertical Datum – 1929 (NGVD) 0.28 
Mean Low Water (MLW) 0.22 
Mean Lower Low Water (MLLW) 0.00 

B-1.1.2.2 Storm Surge 

Design water levels for the study area are dominated by storm effects (i.e. storm surge and wave 

setup) in combination with astronomical tides.  Storm surge is a temporary rise in water level 
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generated either by large-scale extra-tropical storms known as northeasters, or by hurricanes.  

The rise in water level results from wind action, the low pressure of the storm disturbance and 

the Coriolis force.  A comprehensive evaluation of storm-induced water levels for several 

Chesapeake Bay locations has been conducted by the Virginia Institute of Marine Science 

(VIMS) (1978) as part of the Federal Flood Insurance Program.  Results of this study, 

summarized in Table 1.2, were used to generate the water level vs. return period curve presented 

in Figure 1.2, which provides water levels in feet above MLLW for various return periods.  Data 

in Figure 1.2 are for the closest station location for the project site, which is Baltimore (Fort 

McHenry).  The Fort McHenry station in Baltimore is located at 39° 16’ north latitude and 76° 

34.7’ west longitude, less than one mile northeast of Masonville.  The graph shows that water 

level elevation for a 25-year return period at Baltimore is 5.4 ft MLLW and for a 100-year return 

period is 8.4 ft MLLW. 

Table 1.2  Storm Induced Water Levels 

Return Period Water Level (ft, NGVD) 

10 4.1 
50 6.8 
100 8.4 
500 10.7 
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Figure 1.2  Design Water Levels per Return Period 

B-1.1.2.3 Wind Conditions 

B-1.1.2.3.1 Extreme Wind Conditions 

Winds are a significant hydrodynamic force in the Patapsco River and affect both water levels 

and wave conditions.  Annual extreme wind speed data from the National Oceanic and 

Atmospheric Administration, National Climatic Data Center (NOAA, NCDC) for Baltimore-

Washington International (BWI) Airport, for the period 1951 through 1982, were used in 

computing design wind conditions for this study that will be used for sizing armor stone and dike 

crest elevations (NOS 1982 and NCDC 1994).  The BWI data were used to develop wind speed-

return period relationships based on a Type I (Gumbel) distribution for eight directions, namely: 

North (N), Northeast (NE), East (E), Southeast (SE), South (S), Southwest (SW), West (W) and 

Northwest (NW).  Return period is defined as the average time between wind events which equal 

or exceed a given value. The specific return periods examined were 5, 10, 15, 20, 25, 30, 35, 40, 

50 and 100 years.  Table 1.3 contains the design winds. 
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Table 1.3 Design Wind Speeds per Direction and Return Period (mph) 

Direction Return
Period 

N NE E SE S SW W NW 
5 40 37 32 37 36 47 50 54 

10 48 44 38 45 43 56 54 59 
15 52 48 41 50 47 61 56 62 
20 56 52 45 55 51 67 59 65 
25 59 55 47 58 54 70 60 67 
30 62 57 49 61 56 73 61 68 
35 64 60 51 63 58 76 62 70 
40 66 62 53 65 60 78 63 71 
50 69 66 55 69 63 82 64 73 

100 81 76 65 82 74 97 69 81 

 

B-1.1.2.3.2 Prevailing Wind Conditions 

Wind speed and direction are available at a number of stations along the Chesapeake Bay from 

several sources. Recent data have been collected by the Cheasapeake Bay Physical 

Oceanographic Real-Time System (PORTS) program of National Oceanic and Atmospheric 

Administration’s (NOAA’s)  NOS Center for Operational Oceanographic Products and Services 

(CO-OPS). The closest station for which wind data are available is the Francis Scott Key Bridge, 

shown in Figure 1.3.  However the station data collection at this station has been ongoing for 

only one year.  Hourly wind speed and direction is available for the station located at Tolchester 

Beach for the period from 1995 to 2001., Data was been collected at a 6 minute intervals from 

spring 2002 to 2005.  

Wind speed and direction were analyzed for the 7 year period of 1995 through 2001. The wind 

rose presented in Figure 1.4 summarizes the percent occurrence of wind speeds and directions at 

the Tolchester Beach Station.  Findings presented in previous studies of hydrodynamic and 

sediment transport modeling indicate that only winds with speeds higher than 13 mph (11.3 

knots) will cause sediment suspension for cohesive sediments (M&N 2003). For non-cohesive 

sediments it was found that even higher wind speeds are necessary in order to produce any 

noticeable sediment transport. Analysis of the data shows that the wind speed at the Tolchester 
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Beach Station is above 11 knots approximately 20 percent of the time.  The data is shown in 

Figure 1.5, which that presents the frequency distribution by direction. Figure 1.5 also shows the 

frequency distribution of wind speeds below and above 11 knots. For wind speeds higher than 11 

knots, in 90 percent of the cases, the wind direction is between W to NNE.  

 

Figure 1.3 Chesapeake Bay PORTS stations 
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Figure 1.4 Wind Rose at Tolchester Beach 
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Figure 1.5 Wind Direction Frequency Distribution at Tolchester Beach 

4.2.4.4 Wave Conditions 

The Masonville site is exposed to wind-generated waves from all directions except the south.  

Thus, wind-generated wave calculations were completed for the southwest, west, northwest, 

north, northeast, east and southeast directions.  
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In accordance with procedures recommended by the U.S. Army Corps of Engineers (USACE), 

Coastal Engineering Manual (CEM) (USACE 2001), a radially averaged fetch distance was 

computed for each direction.  Table 1.4 presents the radially averaged fetch distances and mean 

water depths corresponding to each direction. 

Table 1.4 Radially-Averaged Fetch Distances and Mean Water Depth Used for Wave 

Hindcasting 

Direction Mean Fetch 
Distance (Miles) 

Mean Water Depth 
(ft, MLLW) 

North 0.70 25.3 

Northeast 1.1 30.9 

East 1.9 30.2 

Southeast 1.3 23.1 

South N/A N/A 

Southwest 0.62 6.2 

West 1.1 4.7 

Northwest 0.95 26.4 

 

A sea state is normally composed of a spectrum of waves with varying heights and periods which 

may range from relatively long waves to short ripples.  In order to summarize the spectral 

characteristics of a sea state it is customary to represent that wave spectrum in terms of a 

distribution of wave energy over a range of wave periods.  Having made this distribution, known 

as a wave spectrum, it is convenient to represent the wave spectrum by a single representative 

wave height and period.  The significant wave height (Hs) is defined as the average of the highest 

one-third of the waves in the spectrum.  Depending on the duration of the storm condition 

represented by the wave spectrum, maximum wave heights may be as high as 1.8 to 2 times the 

significant wave height. The peak spectral wave period (Tp) corresponds to the maximum wave 

energy level in the wave spectrum. 

Wave conditions were hindcast along each fetch direction for the design winds presented in 

Table 1.3 (adjusted appropriately for duration) and the water levels presented in Figure 1.2 using 

methods published in the CEM.  Wave hindcast results are presented in Table 1.5 and  
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Table 1.6. 

Table 1.5 Offshore Significant Wave Heights (ft) – Masonville 

Return Period         

(years) N NE E SE S SW W NW 

5 1.2 1.3 1.4 1.4 N/A 1.3 1.7 1.9 
10 1.4 1.6 1.7 1.7 N/A 1.5 1.8 2.1 
15 1.6 1.7 1.9 2.0 N/A 1.7 1.9 2.2 
20 1.7 1.9 2.1 2.2 N/A 1.9 2.0 2.3 
25 1.8 2.0 2.2 2.3 N/A 2.0 2.0 2.4 
30 1.9 2.1 2.3 2.4 N/A 2.1 2.1 2.4 
35 2.0 2.2 2.4 2.5 N/A 2.2 2.1 2.5 
40 2.0 2.3 2.5 2.6 N/A 2.2 2.2 2.5 
50 2.1 2.5 2.6 2.8 N/A 2.4 2.2 2.6 

100 2.6 2.9 3.1 3.4 N/A 2.9 2.4 2.9 

 

Table 1.6 Peak Spectral Wave Periods (sec) – Masonville 

Return Period         

(years) N NE E SE S SW W NW 

5 1.7 1.9 2.2 2.0 N/A 1.8 2.1 2.1 
10 1.9 2.1 2.3 2.2 N/A 1.9 2.2 2.2 
15 1.9 2.2 2.4 2.3 N/A 1.9 2.2 2.3 
20 2.0 2.2 2.5 2.4 N/A 2.0 2.2 2.3 
25 2.0 2.3 2.5 2.4 N/A 2.0 2.3 2.3 
30 2.1 2.3 2.6 2.5 N/A 2.1 2.3 2.3 
35 2.1 2.3 2.6 2.5 N/A 2.1 2.3 2.4 
40 2.1 2.4 2.6 2.5 N/A 2.1 2.3 2.4 
50 2.2 2.4 2.7 2.6 N/A 2.2 2.3 2.4 

100 2.3 2.6 2.9 2.8 N/A 2.3 2.4 2.5 
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B-1.1.2.4 Tidal Currents 
 
NOAA Tidal Current Tables (1996) state that currents in the Patapsco River from the mouth at 

North Point, Brewerton Channel to the Middle Branch entrance at the Hanover Street Bridge are 

weak and variable, with a maximum velocity of less than 30 cm/sec.   

B-1.1.2.5 Salinity and Temperature 

Boicourt and Olson (1982) performed hydrodynamic studies of the Baltimore Harbor that 

included field measurements of current velocity, temperature and salinity at several locations in 

the Patapsco River.  These measurements were used to provide data for their development of a 

two-dimensional numerical model of Baltimore Harbor.  The two-dimensional model was 

oriented in a vertical direction along the axis of the main shipping channels.  Results from the 

study’s current measurements indicated the existence of a three-layer, density-driven circulation 

that can dominate flow such that typical semi-diurnal tidal current direction reversals (shifting 

between high and low tide) do not necessarily occur.  The study also determined that wind events 

often dominate circulation patterns, especially within the Middle Branch and the tributaries; 

however, high flow events from the Patapsco River often produce a typical two-layer estuarine 

circulation.  Two-layer circulation consists of fresh river water flowing out on the surface and 

higher salinity bay water flowing in at the bottom.  The study determined that the short-term 

variability of circulation and density is as significant as seasonal variability. 

As part of the semi-monthly Chesapeake Bay Program (CBP) monthly monitoring cruises, water 

quality parameters are measured over the water column depth at various points within the bay.  

These data provide snapshots of the stratification of the Harbor and the main Bay which changes 

seasonally.  Figure 1.6 displays the locations of the CBP monitoring stations within the project 

vicinity.   
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Figure 1.6  CBP Semi-monthly CTD monitoring locations 

B-1.1.2.6 Additional Project Data Collection 

One of the recommendations from the Boicourt and Olson (1982) study was to collect additional 

data using continuous vertical-profiling current measurements for a period of time greater than 

three weeks.  As part of this EIS, a field data collection program was developed to use Acoustic 

Doppler Current Profilers (ADCP) to collect current measurements.  These were completed by 

Science Applications International Corporation (SAIC) and Moffatt & Nichol (M&N) in 2004 

and 2005.  In addition, three-dimensional hydrodynamic numerical modeling was performed to 

evaluate existing conditions as regards tidal currents, suspended sediment movement, and 

salinity.  

Current meters were deployed in eight locations to collect data to evaluate typical current speed 

and direction.  The meters were located in the Patapsco River, including several locations in the 

vicinity of the Masonville project location.  The locations in meters are shown in Figure 1.7and 
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Figure 1.8.   The eight locations include: 

1) The mouth of the Patapsco River at the Brewerton Cutoff Angle; 
2) The Curtis Bay Channel Angle; 
2A) Curtis Bay 
3) The Fort McHenry Angle; 
4) The mouth of Masonville Cove; 
5) North of the existing Masonville site, about 50 ft from a point feature along the shoreline, 

east of the derelict vessels; 
6) Within Masonville Cove about 150 ft from the shoreline; 
7) The approximate middle of the mouth of the main branch of the Patapsco River, about 20 

ft downstream of the bridge crossing Hanover Street, halfway between two bridge pilings 
to avoid their effects on the flow; and 

8) The main branch Patapsco River, about 1,250 ft upstream from the mouth.   
 

ADCPs were deployed at Stations 1 thru 4 for the period 21 April 2005 to 7 July 2005.  These 

meters collected current speed and direction at several intervals throughout the water column.  In 

addition, conductivity-temperature-depth (CTD) profilers were employed to collect salinity and 

temperature data at Stations 1 thru 4 on 21 April 2005 and 25 May 2005, to supplement the 

limited stations available from the CBP cruises.  Analysis of the data from Stations 1 thru 4 as 

well as the CTD profiles may found in Attachment B.1.  An Aanderaa ADCP recording current 

meter RCM-9 was deployed at Station 5 for the period 3 September 2004 to 1 October 2004, at 

Station 6 for the period 7 October 2004 to 5 November 2004, at Station 7 for the period 5 

November 2004 to 8 December 2004, and at Station 8 for the periods 20 April 2005 to 22 May 

2005 and 14 June 2005 to 16 July 2005.  

Statistical analysis was performed to compute mean speed and directions for flood and ebb tides 

for Stations 1 thru 8.  The minimum, maximum, mean, median, and mode of the current speeds 

at the eight locations are presented in Table 1.7.  These data show that mean speeds near 

Masonville are very low, at about 3.5 to 4.4 cm/sec, with occasional highs from 14.2 to 24.4 

cm/sec.  These low values can be attributed to two factors:  1) Most of the tidal influence from 

the Chesapeake Bay remains in the main part of the Bay and does not enter the Patapsco River; 

and 2) The freshwater discharge from the Patapsco River is not significantly large.  Values in the 

upstream Patapsco River are slightly higher with means of 6.5 to 7.4 cm/sec and maximum 
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speeds of 38.1 to 47.4 cm/sec.  Values in the Patapsco River increase in velocity moving closer 

to the Bay, with velocities up to 18.2 cm/sec and maximum measurements of 88 cm/sec. 

 

Figure 1.7 Current Meter and CTD Profile Locations in Patapsco River 
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Figure 1.8 Current Meter Deployment Locations Near Masonville 

The minimum, maximum, mean (average), median (middle value of data set), and mode (most 

frequent) of the current speeds at the eight locations are presented in Table 1.7.  These data show 

that typical speeds are very low at about 2 to 5 cm/sec, with occasional highs from 14 to 38 

cm/sec.  These low values can be attributed to two factors:  1) most of the tidal influence from 

the Chesapeake Bay remains in the main part of the Bay and does not enter the Patapsco River, 

and 2) the freshwater discharge from the Patapsco River is not significantly large (see above 

Section B-1.1.1). 
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Table 1.7  Measured Current Speeds (cm/sec) – Patapsco River  

Location No. Minimum Maximum Mean Median Mode 
1 – Surface 0 88.0 13.4 11.4 2.9 

1 – Mid-Depth 0 74.5 18.2 16.7 4.7 

1- Bottom 0 51.9 10.1 9.2 9.7 

2 – Surface 0 54.3 6.5 5.0 2.5 

2 – Mid-Depth 0 46.1 8.0 7.0 4.3 

2- Bottom 0 37.2 6.2 5.4 3.6 

3 – Surface 0 27.9 8.0 7.2 3.6 

3 – Mid-Depth 0 27.3 6.4 5.8 3.9 

3- Bottom 0 38.0 6.4 5.6 5.5 

4  – Mid-Depth 0 14.3 4.4 4.1 3.8 

5 – Mid-Depth 0 14.2 3.5 3.4 2.4 

6 – Mid-Depth 0 24.4 4.2 3.4 2.9 

7 – Mid-Depth 0 38.1 6.5 5.4 3.9 

8 – Mid-Depth 0 47.4 7.4 5.9 2.9 

Figure 1.9 presents a current speed vs. frequency of occurrence plot for location no. 5 that shows 

graphically that most of the speeds are in the 2 to 5 cm/sec range and practically all are less than 

10 cm/sec.  Higher speeds are likely attributable to wind-generated or boat-generated 

waves.
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Figure 1.9 Frequency of Current Speeds at Location No. 5 
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Figure 1.10 presents a polar plot showing current direction vs. frequency of occurrence for 

location no. 5.  This figure shows that predominant ebb direction is towards the east-southeast  

(112.5 to 135 degrees) and the predominant flood direction is towards the west-southwest (225 to 

247.5 degrees).  Figure 1.11 contains the polar plot overlaid on an aerial photograph which 

shows that these predominant directions are due to the current following the existing shoreline. 
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Figure 1.10 Frequency of Current Directions at Location No. 5 

 

Figure 1.11 Frequency of Current Directions on Aerial Photograph at Location No. 5 
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Figure 1.12 presents a scatter plot graph of the current speed vs. direction for location no. 5.  

This graph shows that the highest speeds tend to match the most common ebb and flood 

directions, however, there is a lot of variability in direction, i.e. there is not a defined ebb-flood 

direction.  This variability is probably due to wind-generated flow conditions as the location is 

relatively exposed to open water. 
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Figure 1.12 Current Speed vs. Direction at Location No. 5 

Figure 1.13 presents a current speed vs. frequency of occurrence plot for location no. 6 that 

shows (similarly to location no. 5) most of the speeds are in the 2 to 5 cm/sec range.  Unlike 

location no. 5, however, there are more frequent occurrences of speeds greater than 10 cm/sec.  

Table 1.7 contains data that show this location has a slightly higher mean speed and significantly 

higher measured maximum speed (24 cm/sec).  Higher speeds for location no. 6 can be attributed 

to wind-generated waves from the northwest to northeast pushing water into the cove, and 

because there is no outlet, the trapped water would increase in speed as it flowed within and 

along the shoreline of the cove. 
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Figure 1.13 Frequency of Current Speeds at Location No. 6 

Figure 1.14 presents a polar plot showing current direction vs. frequency of occurrence for 

location no. 6.  This figure shows that predominant ebb direction is towards the east-northeast 

(67.5 degrees) and the predominant flood direction is towards the west-northwest (270 to 292.5 

degrees).  Figure 1.15 contains the polar plot overlaid on an aerial photograph which shows that 

these predominant directions are due to the current following the existing shoreline. 

Figure 1.16 presents a scatter plot graph of the current speed vs. direction for location no. 6.  

This graph shows that the highest speeds match the most common ebb and flood directions, and 

unlike location no. 5, there is a well-defined ebb-flood direction.  This distinct pattern is 

primarily due to the fact that flow into the cove trapped and follows a circular movement along 

the shoreline. 
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Figure 1.14 Frequency of Current Directions at Location No. 6 

 

Figure 1.15 Frequency of Current Directions on Aerial Photograph at Location No. 6 
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Figure 1.16 Current Speed vs. Direction at Location No. 6 

Figure 1.17 presents a current speed vs. frequency of occurrence plot for location no. 7 that 

shows graphically that most of the speeds are in the 2 to 6 cm/sec range and practically all are 

less than 20 cm/sec.  At this location there is a greater frequency of speeds in the 10 to 20 cm/sec 

range than at location no. 5 and 6. 
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Figure 1.17 Frequency of Current Speeds at Location No. 7 

Figure 1.18 presents a polar plot showing current direction vs. frequency of occurrence for 

location no. 7.  This figure shows that predominant ebb direction is towards the northeast (45 

degrees) and the predominant flood direction is towards the southwest (225 degrees).   

Figure 1.19 contains the polar plot overlaid on an aerial photograph which shows that these 

predominant directions flow into and out of the Patapsco River. 
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Figure 1.18 Frequency of Current Directions at Location No. 7  

 
Figure 1.19 Frequency of Current Directions on Aerial Photograph at Location No. 7 
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Figure 1.20 presents a scatter plot graph of the current speed vs. direction for location no. 7.  

This graph shows that the highest speeds tend to match the most common ebb and flood 

directions and that there is a predominant ebb and flood direction. 
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Figure 1.20 Current Speed vs. Direction at Location No. 7 

Figure 1.21 presents a current speed vs. frequency of occurrence plot for location no. 8.  The 

results for location no. 8 are consistent with location no. 7 in that most speeds are in the 2 to 6 

cm/sec range and practically all are less than 20 cm/sec.  Location no. 8, is also consistent with 

location no. 7, in that it shows a greater frequency of speeds in the 10 to 20 cm/sec range than at 

location no. 5 and 6. 
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Figure 1.21 Frequency of Current Speeds at Location No. 8 

 

Figure 1.22 presents a polar plot showing current direction vs. frequency of occurrence for 

location no. 8.  This figure shows that predominant ebb direction is towards the north-northeast 

(22.5 degrees) and the predominant flood direction is towards the south-southwest (337.5 

degrees).  Figure 1.23 contains the polar plot overlaid on an aerial photograph which shows that 

these predominant directions generally follow the shoreline of the Patapsco River. 
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Figure 1.22 Frequency of Current Directions at Location No. 8 

 

Figure 1.23 Frequency of Current Directions on Aerial Photograph at Location No. 8 
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Figure 1.24 presents a scatter plot graph of the current speed vs. direction for location no. 8.  

This graph shows that the highest speeds tend to match the most common ebb and flood 

directions and that there is a predominant ebb and flood direction. 
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Figure 1.24 Current Speed vs. Direction at Location No. 8 
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B-2. HYDRODYNAMIC MODELING 

This section summarizes the numerical modeling work completed to date, including 

hydrodynamic model development and calibration. Specifically, a state-of-the-art surface water 

modeling system, Delft3D, is being used to simulate hydrodynamics and sediment transport in 

the Study Area. Once model development and calibration is complete, the impact of different 

construction alternatives relative to base conditions will be evaluated. 

B-2.1 MODEL DESCRIPTION 

The Delft3D morphological model, developed at Delft University of Technology in Netherlands, 

integrates the effects of waves, currents, sediment transport and salinity on morphological 

developments. It can simulate the morphodynamic behavior of rivers, estuaries and coastal areas 

due to the complex interactions between waves, currents, sediment transport and bathymetry. 

Each of the included processes is described in the following sections. 

The hydrodynamic module Delft3D-FLOW simulates two-dimensional (2D, depth averaged) or 

three-dimensional (3D) unsteady flow and transport resulting from tidal and/or meteorological 

forcing, including the effect of density differences due to a non-uniform temperature and salinity 

distribution (density-driven flow).  The flow is forced by tide at the open boundaries, wind stress 

at the free surface, and pressure gradients due to free surface gradients (barotropic) or density 

gradients (baroclinic).   

The DELFT3D hydrodynamic model determines salinity using the Navier Stokes equations for 

an incompressible fluid, under the shallow water and the Boussinesq assumption.  In addition, 

the model uses a fully implicit method to solve the equations in the vertical. The model allows 

the wetting and drying of tidal flats, which is a very common phenomenon in tidal estuaries 

(such as Chesapeake Bay).    

The Delft3D-FLOW Sediment Transport and Morphology Add-on includes cohesive and non-

cohesive suspended sediment, bed-load transport, influence of waves and bed-level feedback.  

The local flow velocities and eddy diffusivities are based on the results of the hydrodynamic 

computations.  The elevation of the bed is dynamically updated at each computational time-step, 
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meaning that the hydrodynamic flow calculations are always carried out using the correct 

bathymetry.  The hydrodynamic model implementation used in the sediment transport and 

morphology model includes the effects of the waves on both nearshore hydrodynamics and 

sediment transport.  It should be noted, however, that the model does not include all of the 

physics affecting beach profile changes during storm conditions, such as the three-dimensional 

wave and hydrodynamic processes that generate undertow. 

B-2.2 MODEL DEVELOPMENT 

A two-dimensional version of an existing M&N Chesapeake Bay model was used to provide 

boundary conditions to a higher-resolution local model of Baltimore Harbor.  The local model 

was used to predict hydrodynamic conditions, wind-generated waves, sediment transport and 

salinity.  Using data extracted from the larger “regional” model to force the smaller and more 

detailed “local” model is referred to as “nesting”.  Modeling efficiency can be significantly 

increased by the nesting the models. 

The Geographical Coordinate system selected for this modeling task was the Maryland State 

Plane system 1900. The associated datum was North American Datum of 1983 (NAD 83).  The 

units used in the modeling and presentation of results are meters. 

B-2.2.1 Regional Model 

B-2.2.1.1 Grid 

The Chesapeake Bay Model extends from the north at the entrance of the Chesapeake and 

Delaware (C&D) Canal on the Elk River to approximately 200 miles south to the Chesapeake 

Bay bridge tunnel and then approximately further 100 miles off shore into the Atlantic Ocean.  

The regional grid is presented in Figure 2.1. 

The model is built on a curvilinear computational grid.  Over 27,000 computational grid points 

define the model.  The grid resolution is variable throughout the model domain, with a minimum 

resolution of 4 km grid spacing offshore and a maximum resolution of approximately 100 m 

within the bay itself.   
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Figure 2.1 Regional Model Grid 
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B-2.2.1.2 Regional Model Bathymetry 

The bathymetry for the regional model was developed from two National Oceanic and 

Atmospheric Administration (NOAA) data sources – (i) the National Ocean Service (NOS) 

estuarine bathymetry for the bay area and (ii) the National Geophysical Data System's 

(GEODAS) data sets. 

The estuarine bathymetry data used were extracted from a single, large format Digital Elevation 

Map (DEM) file for 3-arc second gridded (90m) bathymetry data.  Bathymetric elevations within 

these data sets are referenced to the local tidal datum which typically is Mean Lower Low Water 

(MLLW) averaged over a 19-year tidal epoch.  However, as the model bathymetry was 

referenced to the Mean Tide Level (MTL), the NOS bathymetry was converted to the MTL 

based on a spatial datum transformation, which was developed on the information from the 

NOAA tidal benchmark information of 66 stations.  The bathymetry developed for the model is 

presented in Figure 2.2.   
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Figure 2.2 Regional Model Bathymetry 
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B-2.2.1.3 Regional Model Boundaries 

Open boundaries to the model were defined at two locations – at the southern offshore boundary 

and at the northern most location at the junction of the Elk River with the C&D Canal.  Figure 3 

shows the model boundaries located on the grid.  The offshore boundaries are defined as time 

series of water surface elevations constructed from 9 major tidal constituents extracted from the 

high-resolution Advanced Circulation (ADCIRC) East Coast 2001, finite-element tidal model.  

The northern most boundary location of the model is where the C&D Canal joins the Elk River 

at Welch point.  Current velocity time series based on NOAA constituents were applied at the 

boundary.   

Fresh water inflow stations were used as inflow points on the Susquehanna, Potomac and James 

Rivers.  The inflows use daily average flow data from USGS gages.   The locations of the 

inflows are shown in Figure 2.3.  
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Figure 2.3 Regional Model Boundary Cond
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B-2.2.2 Local Model 

A high-resolution local grid covering the area in the vicinity of the Patapsco River was 

developed to run nested within the Regional Model.  The local model was developed to increase 

detail in the project vicinity while maintaining model efficiency and reducing run time. 

B-2.2.2.1 Grid 

The local grid includes the Chesapeake Bay from Pooles Island south to Sandy Point, including 

the Patapsco, Chester, Middle and Back Rivers.  The local Baltimore Harbor grid, shown in 

Figure 2.4, has 21,626 grid cells.  The grid resolution is variable throughout the local model, 

with a maximum resolution of 11 km grid spacing along the axis of the shoreline and 3.5 km 

spacing in the immediate vicinity of the proposed project.    
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Figure 2.4 Local Model Grid 
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B-2.2.2.2 Local Model Bathymetry and Grid 

The bathymetry data for the local model was extracted from a single DEM for 1-arc second 

gridded (30m) bathymetry data.  Where the resolution of the DEM is not sufficient to capture 

bathymetric details such as shipping channels, bathymetric data were obtained from the NOAA, 

NOS Charts 12278 and 12281.  Bathymetric elevations within these data sets are referenced to 

the local tidal datum which typically is MLLW averaged over a 19-year tidal epoch.  However, 

the bathymetry was converted to the MTL as described in Section B-2.2.1.  The bathymetry 

developed for the model is presented in Figure 2.5. The finest resolution of the model is 

approximately 30m in the immediate vicinity of Masonville.  The resolution of the model is 

sufficient to define the major shipping channels within the Harbor area. 

The local model was operated in three-dimensional mode to replicate the effect of winds and 

density on the flows in the harbor area.  The local model was specified with 5 layers in the 

vertical dimension throughout the model domain.  Therefore, the thickness of the layers varies 

with water depth at each grid point.  The layers are defined such that the thickness of the top and 

bottom layers (layer 1 and 5, respectively) are each 10% of the water depth, the second and 

fourth layers are 25% of the water depth, and the third layer (middle of water column) is 30% of 

the water depth.  This schematization allows the model to define the flow in the boundary layers 

at the water surface and seabed. 
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Figure 2.5 Local Model Bathymetry 
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B-2.2.2.3 Model Boundaries 

B-2.2.2.3.1 Hydrodynamic Boundaries 

The boundary conditions for the local model were generated from the regional hydrodynamic 

model and USGS data sources.  Water levels at the northern boundary and velocities at the 

southern boundary are transferred from the regional model to the local model.  Inflows were 

assigned on the Jones Falls, Gwen’s Falls and Curtis Creek.  The inflows use daily average flow 

data from USGS gages.  In addition, the daily discharge from the 2 regional WWTP outfalls 

were included in the model: Patapsco WWTP and Back River WWTP.  The locations of the 

boundary conditions are shown in Figure 2.6.   
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Figure 2.6 Local Model Boundary Conditions 

Salinity and Temperature Boundaries 

and temperature at the northern and southern boundaries were defined from the 
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semi-monthly CBP monitoring cruises.  See Figure 1.6 for locations of CBP data gathering 

stations.  Three stations along the southern boundary and one station on the northern boundary 

were used to define depth-varying salinity temperature.  For time between cruises, the data were 

linearly interpolated. 

B-2.2.2.3.3 Wind  

Wind was applied as a uniform field over the local model domain.  Wind data from the PORTS 

Francis Scott Key Bridge station were used to force the model.  For time periods prior to the 

installation of the Key Bridge Gage, data from Thomas Point Light was used in the model. 

B-2.3 HYDRODYNAMIC CALIBRATION 

B-2.3.1 Water Levels 

The Local Model was calibrated to tidal water level elevations (water levels) and tidal current 

velocities (currents) at fixed stations throughout the estuary over the period 20 April – 25 May 

2005.  Two harmonic tidal prediction and measurement stations were available within the model 

domain: Tolchester Beach and Fort McHenry.  In order to calibrate the Model, bed roughness 

and eddy viscosity were tuned until an acceptable calibration was obtained.  

Calibration was assessed graphically and using a statistical analysis that computed root mean 

square error and the correlation coefficient.  The graphical plots compare the actual time series of 

predicted tidal elevation and modeled results over the one month calibration period.  It should 

also be noted that some of the difference may due to the inclusion of wind in the model versus 

the predicted tide which is based solely on long-term tidal data. The statistical measures used in 

calibration are defined as follows:  

• Root Mean Square (RMS) Error: Compares the root of the average square of the 

difference (error) between the extremes of the two data sets. 

• RMS Error Percentage: Computes the RMS error as a percentage of the range of the 

measured data. This gives perspective on the magnitude of the RMS error.  
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• Correlation Coefficient: Uses the Pearson product moment correlation coefficient, r, (a 

dimensionless index that ranges from -1.0 to 1.0) to reflect the extent of a linear 

relationship between two data sets. This parameter indicates how closely the modeled 

data is in phase with the calibration data. An index of 1.0 indicates that the two data sets 

are linearly perfectly in phase; an index of -1.0 indicates that the data are 180 degrees out 

of phase. 

Figure 2.7 presents the comparison of the modeled tide signal compared to the predicted tide at 

the two stations.   Table 2.1 presents the statistical calibration for both stations.  RMS error for 

both stations is on the order 4 cm (1.6 inches) which is a satisfactory calibration.   

Table 2.1 Water Surface Elevation Statistical Comparison, Model to Predicted 

 Correlation Coefficient RMS Error (cm) RMS Error (%) 

Tolchester 0.87 4.0 10.5% 

Fort McHenry 0.95 3.8 11.0% 
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Figure 2.7– Water Surface Elevation Calibration 
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B-2.3.2 Currents 

Currents within the harbor are weak and are subject not only to tidally forces, but are equally 

influenced by wind and stratification of salinity and temperature.  The three-dimensional 

framework allows the comparison of measurements taken at various depths with model results.  

Currents are difficult to compare statistically because small-scale variations in bathymetry, 

channel geometry and flow patterns can significantly affect current velocity and direction.  These 

variations are difficult to reproduce in a model with finite resolution.  However, the magnitude of 

current and the general directions of flow can be compared.  The calibration period for model 

currents was 21 April 2005 to 25 May 2005.  Currents were calibrated to match measurement 

stations within the Patapsco River, namely Stations 2,3, and 4. 

Figure 2.8 displays the current velocity in the model compared to velocities measured at 

Location 2, the entrance to Curtis Bay.  Both surface and bottom currents are displayed.  Surface 

currents are well matched in magnitude in direction by the model.  Bottom currents match in ebb 

magnitude, underpredict slightly on flood currents.  Measured direction shows more scatter than 

the model.  Discrepancies are likely due to variations in bathymetry between the model and the 

actual channel bottoms and differences in density stratification (see next section). 

Figure 2.9 displays the current velocity in the model compared to velocities measured at 

Location 3, the Fort McHenry Angle, for both surface and bottom.  Predominant directions are 

reproduced well by the.  On the surface, the model matches ebb speed well, but underpredicts 

flood magnitude.  On the bottom, the opposite is true; the model matches flood magnitude but 

underpredicts ebb magnitude. 

Figure 2.10 compares measured and modeled velocities at Masonville Cove.  Both datasets show 

scattered direction and low velocities (less than 20 cm/s).  The model reproduces the measured 

flow behavior well, with highly variable, weak currents. 
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Figure 2.8  Current Velocity at Location 2, Curtis Bay Angle, Surface and Bottom 

 

 
 

Figure 2.9  Current Velocity at Location 3, Fort McHenry Angle, Surface and Bottom 
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Figure 2.10  Current Velocity at Location 4, Fort Masonville Cove 

 

B-2.4 MORPHOLOGICAL SEDIMENT MODEL 

This section describes the set up and calibration of the morphological sediment model of the 

Masonville vicinity.  The rationale developed herein is based on the sediment data described in 

Section B-2.4.1.   The available data was used to develop and assess the morphological model in 

the vicinity of the proposed Masonville DMCF.  

B-2.4.1 Sediment Data and Model Parameters 

Sediment characteristics have been obtained from the available data and from previous reports 

(M&N, 2003) (GBA and M&N, 1995). In general, the site is characterized by very fine silt and 

clay sediments with a very low percentage of sands.  Surveys of bottom sediments by the 

Chesapeake Biological Laboratory in 1997 found that the sediments in the Patapsco near 

Masonville consisted of 90-95% silts and clays, while sediments closer to the mouth of the 

Patapsco were comprised mainly of sand.  This pattern indicates that sediment deposited in the 

Masonville area is carried there mainly by stream and rivers flowing into the harbor. 

The sediment parameters in the model were assigned based on the Chesapeake Biological 

Laboratory testing.  The sediment parameters implemented in the model are as follows: 
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• All sediments cohesive  

• Critical Shear stress for erosion 0.1 N/m2 

• Critical Shear stress for deposition 0.07 N/m2 

• Erosion rate constant 0.01 g/m2/s 

• Cohesive sediment dry density 500 kg/m3 

• Settling velocity 0.02 mm/s 

• Initial layer thickness of cohesive sediment set to 1 m thought the Harbor 

B-2.4.2 Morphological Calibration 

Initial simulations of the morphological model showed little or no movement of sediment under 

normal tidal and wind conditions, i.e. during the hydrodynamic calibration period.  It was 

determined that strong winds (greater than 16m/s) create currents strong enough to resuspended 

sediment.  It was postulated for the purposed of this investigation (and later corroborated by 

calibration) that storm events drive sedimentation in the Patapsco upstream of the Fort McHenry-

Fairfield line.  To model long term sedimentation, a strategy was adopted to run several large 

high wind-high flow events through the model to develop sedimentation and erosion patterns 

during storm flows, the results are then factored to match historical dredging records in the Ferry 

Bar Channel. 

Suspended sediment concentrations in the model are determined based on resuspension of bed 

sediments and concentration on the four freshwater inflows to the harbor: Jones Falls, Gwynns 

Falls, Patapsco River, and Curtis Creek.  Suspended sediments on each inflow are collected as 

part of the semi-monthly CBP monitoring.  Total suspended solids (TSS) concentrations are 

generally relatively low, less than 20 mg/L.  Samples are rarely collected during storm events, 

however a handful of samples were collected during high flow events and provide some data on 

elevated sediment concentrations.  Figure 2.11 displays the freshwater flow for the Patapsco 

River versus sampled TSS values over the last 10 years.  Note several of the samples show 
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elevated TSS, several on the order of 200-700 mg/L.  A function was developed to specify TSS 

concentration in the inflowing rivers based on streamflow.  A separate function was developed 

for each river discharge based on streamflow records and sampling history. 
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Figure 2.11 – Patapsco River Streamflow and TSS 

To simulate the long term sedimentation in the Patapsco five storms from the last 10 years were 

selected that had either high winds, high discharges or both.  These five storms were run through 

the model simultaneously with the normal tidal conditions from the calibration period.  Using a 

morphological scale factor, the sedimentation results were extrapolated to represent 20-years of 

sedimentation. 

Figure 2.12 displays the model-predicted sedimentation patterns over a 20-year period.  

Maximum sedimentation rates in the Ferry Bar Channel at the western end are predicted to be 

approximately 2 feet (0.6 meters).  From dredging records, the last major dredging project in the 

Ferry Bar occurred in 1985.  The latest check survey by the Corps of Engineers in September 
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2005 shows depths at the western end of the Ferry Bar at 37-42 feet.  Based on a project depth of 

42 feet, this represents sedimentation of 0-5 feet over 20 years.  The morphological model is 

considered reasonably well calibrated to channel sedimentation rate.  At the time this report was 

produced, additional survey records from USACE were pending.  Additional calibration may be 

warranted after examination of the surveys between 1985 and 2005.  For the purposes of 

assessing relative sedimentation impacts, however, the model is satisfactorily calibrated. 

 

Figure 2.12  Predicted 20-year Sedimentation/Erosion Patterns 
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B-3. IMPACT ASSESSMENT 

B-3.1 HYDROLOGY AND HYDRODYNAMICS 

 

The impact of the proposed Masonville DMCF on hydrodynamics and sedimentation within the 

Middle Branch of the Patapsco River was assessed using the three-dimensional numerical model 

described in Section B-2.1.  The impacts were measured by comparing model simulations with 

identical boundary forcing and comparing selected parameters.  The proposed Masonville DMCF 

was represented by creating “dry” computational points within the dike outline as shown in 

Figure 3.1.  A full description of the model development, calibration, and impact assessment 

scenario development can be found in Section B-2. 

 

Figure 3.1 With-Project Model Bathymetry 
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B-3.1.1 Hydrodynamics 

 

Hydrodynamics were assessed over a 30-day simulation corresponding to the data collection 

program used for model calibration (April-May 2005).  The tides within Baltimore harbor have 

small amplitude, less than 2 feet average range, and therefore wind and density currents have an 

equal or greater influence on circulation and water levels. 

B-3.1.2 Water Levels 

Figure 3.2 displays observation points within the model domain where the model outputs water 

level and current magnitude/direction during the simulation.  Water surface elevations at the 

observation points with and without project are compared in Figure 3.3 to Figure 3.4 for a two 

week cycle.  The differences in water level between the simulations is visually indistinguishable.  

Table 3.1 lists the correlation and Root Mean Squared (RMS) error between with- and without-

project simulations. 
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Figure 3.2 Observation Points Within Model 
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Figure 3.3 Water Surface Elevation Comparison, With and Without Project (1 of 2) 
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Figure 3.4 Water Surface Elevation Comparison, With and Without Project (2 of 2) 

 

Table 3.1 Water Surface Elevation Statistical Comparison, With and Without Project  

Observation Point Correlation RMS Error, cm 

Fort McHenry 1.00 0.02 
Fort McHenry Angle 1.00 0.04 

Ferry Bar 1.00 0.07 
Masonville Cove 1.00 0.09 

Spring Garden 
Channel 1.00 0.06 

Middle Branch 1.00 0.09 

 

The RMS errors between the two datasets are less than 1 cm.  Water surface elevations under 

typical tide and wind conditions, with and without project, are by all measures essentially 

identical. 
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B-3.1.3 Currents  

Currents show more variation than the water surface elevations.  The proposed Masonville 

DMCF does appear to alter the prevailing currents, especially in the immediate vicinity of the 

project.  Figure 3.5 to Figure 3.7 depict surface, mid-depth, and bottom current fields, 

respectively, during ebb tide at one time step during the simulation, with and without project.   

Note that under without-project conditions, the flow out of the Patapsco travels mainly at the 

surface along the south shore with a maximum velocity of 0.25 m/s (~1 ft/s).  The flows on the 

channel bottom are weaker and do not necessarily follow the surface currents, depending on 

wind conditions and density stratification.  However, under with-project conditions, the proposed 

Masonville DMCF blocks the outflow and diverts the surface flows out over the main Ferry Bar 

Channel.  Inflows along the channel bottom increase slightly in strength. 

Figure 3.8 to Figure 3.10 display surface, mid-depth, and bottom current fields during flood tide, 

for with- and without-project conditions.   Like the ebb tide, surface and bottom currents flow in 

opposite directions.  The surface currents continue to flow outward, though at reduced velocity.  

The mid-depth and bottom currents flow inward.  Under with-project conditions the strength of 

the inflowing bottom currents is increased.  

Model results show that current patterns may be altered by the construction of the proposed 

Masonville DMCF, though current strengths are on the same order as without-project conditions. 
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Figure 3.5 Ebb Tide Current Pattern, Surface, With and Without Project 
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Figure 3.6 Ebb Tide Current Pattern, Mid Depth, With and Without Project 
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Figure 3.7 Ebb Tide Current Pattern, Bottom, With and Without Project 
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Figure 3.8 Flood Tide Current Pattern, Surface, With and Without Project 
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Figure 3.9 Flood Tide Current Pattern, Mid Depth, With and Without Project 
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Figure 3.10 Flood Tide Current Pattern, Bottom, With and Without Project 
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B-3.1.4 Residence Time  

Residence time is a typical measure used to assess the flushing characteristics of an enclosed 

water body.  To assess the impact of the proposed Masonville DMCF on water exchange within 

the Middle Branch, the three-dimensional model was run using a tracer concentration to measure 

residence time, with and without project.  The model initiated with a unit concentration of a 

tracer constituent within the main branch of the Patapsco upstream of Fort McHenry.  The 

boundary of the basin was defined as a line drawn between Fort McHenry and Fairfield.  As the 

simulation progresses, the water from the basin will mix with water in the outer harbor and the 

tracer concentration will become diluted.  The residence time is reached when the average 

concentration within the embayment reaches 1/e, where e is the natural exponent (USACE, 

2001). 

Figure 3.11 displays the concentration at the observation points within the Middle Branch over 

the course of a two-week simulation for both with- and without-project conditions.   Due to the 

change in current patterns described above, the dispersion of the tracer concentration has been 

slowed slightly resulting in marginally longer residence times.  Table 3.2 lists the computed 

residence times for the Middle Branch embayment, with and without project.  The residence time 

vary from approximately 5 days in the Ferry Bar Channel to over 10 days in the Middle Branch.  

With the proposed Masonville DMCF in place, residence times are increased by 2-4 hours or 1-2 

percent.   

Table 3.2 Residence Time of Patapsco, Upstream of Fort McHenry 

 Residence Time (days) 

 Without Project With Project 
Ferry Bar 5.0 5.1 

Masonville Cove 6.0 6.2 
Spring Garden Channel 6.9 7.0 

Middle Branch 10.4 10.5 
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Figure 3.11 Residence Time at Observation Points, with and without project 
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B-3.2 SEDIMENTATION IMPACTS 

The influence of the proposed Masonville DMCF on the erosion and deposition in the project 

area was assessed using the calibrated long-term morphological model.  The model simulates the 

deposition of harbor sediments over a 20-year cycle by simulating sequential storm events which 

carry sediment load through high freshwater inflows and resuspend harbor sediments due to high 

winds.  The model was calibrated to reproduce the 20-year deposition rate in the Ferry Bar 

Channel.  Details of model calibration and sediment parameters implemented are given in B-2.4. 

Figure 3.12 displays the sedimentation/erosion patterns in the Patapsco River for with and 

without project conditions.  Rates are presented as annual depth.  Sedimentation rates are 

generally slow with maximum rates of 1-2 inches per year.  The highest rates under without 

project conditions are in the upstream end of the Ferry Bar Channel and in Masonville Cove.  

Under with-project conditions, the model predicts increased sedimentation in both these areas.  

The model predicts that no erosion occurs in the Patapsco upstream of Fort McHenry (ie, the 

system is depositional). 

Figure 3.13 presents the relative sedimentation rate between with-project and without-project 

conditions.  Sedimentation at the upstream end of the Ferry Bar Channel and at the north end of 

Masonville Cove increases by 0.4-0.8 inches per year.  The net increase in sediment depth over 

20 years in the Ferry Bar Channel is projected to be 8-16 inches.  The sedimentation rate near the 

northwest corner of the DMCF decreases due to increase flow velocities near the structure. 
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Figure 3.12 Sedimentation/Erosion Patterns, With Project (bottom) and Without Project 

(top) 
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Figure 3.13 Relative annual sedimentation rate of proposed Masonville DMCF project 
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1.0 INTRODUCTION & OBJECTIVES 

In support of the on-going effort by the Maryland Port Administration (MPA) to identify potential 
dredged material placement sites needed to support future Port dredging needs, Moffatt & Nichol 
(M&N) has recently begun a study to investigate possible enhancements to an existing placement 
site in the vicinity of Masonville Cove along the south shore of the Patapsco River.  An initial 
phase of this study will require M&N to develop a water-column hydrodynamic model that will 
enable a better assessment of potential water-column impacts in the Harbor due to possible 
expansion of the existing upland placement site near Masonville Cove.   
 
Due to a lack of existing historical data on currents and other water-column properties within 
Baltimore Harbor, M&N needed to initiate a field program to acquire water-column boundary 
condition data within the Harbor that would help to parameterize the model and to assess the 
model results.  Science Applications International Corporation (SAIC) worked with M&N in the 
early spring 2005 to develop an economical water-column measurement program that would help 
provide the data to support M&N’s hydrodynamic modeling effort.  The 2005 measurement 
program that was developed involved the following sampling techniques and objectives: 
 

• Three upward-looking Acoustic Doppler Current Profiler (ADCP) moorings were 
deployed on the river bottom in or near the main Baltimore Harbor entrance channel 
to provide high-resolution water-column current data for at least a sixty-data 
observation period. 

 
• An Acoustic Doppler Current Meter (ADCM) mooring was also deployed in shallow 

water near the Masonville Cove site that is being evaluated as part of the dredged 
material placement study.  In addition to near-bottom currents, this mooring provided 
long-term time-series data on water-level, water temperature, and turbidity. 

 
• During the periods of mooring deployment and servicing operations, an additional 

two days of water column survey and sampling was conducted.  Underway ADCP 
data were collected along transects run across the channel in the vicinity of each of 
the moorings.  In addition, discrete water column conductivity-temperature-depth 
(CTD) profiles and water samples were collected periodically throughout the day at 
each of the mooring sites.  
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2.0 METHODS 

All of the mooring and water column sampling operations conducted under this study were 
completed during three separate field periods (Table 2.0-1).  Initial mooring deployment and the first 
water column sampling survey occurred from 19 to 21 April 2005.  Servicing of the four deployed 
moorings and the second water column sampling survey occurred from 24 to 27 May 2005.  The 
final mooring recovery operation was conducted from 7 to 8 July 2005.  Vessel support for mooring 
deployment / recovery, underway ADCP surveys, and water column sampling was provided by the 
State of MD’s R/V Kerhin and EA Engineering’s R/V Beast and R/V Brenda.  Some equipment 
storage logistical support was also provided at the U.S. Army Corps of Engineers Fort McHenry 
field facility.  Specific details about the main field measurement components of this study are 
presented below. 

2.1 Oceanographic Mooring Deployment / Recovery 

SAIC constructed and deployed three (3) bottom-mounted instrument packages for the 
acquisition of high-resolution water-column current information over an approximately 75-day 
period from 20 April through 7 July 2005 within the main channel portions of the Pataspco River 
in Baltimore (Figure 2.1-1 and Table 2.0-1).  The eventual mooring locations were selected in 
consultation with M&N and after due consideration of potential problems associated with 
interference from deep-draft ships in the channel.  Each of the channel mooring packages 
consisted of an upward-looking 300-kHz RD Instruments  (RDI) Workshorse Acoustic Doppler 
Current Profiler (ADCP).  The two inshore ADCP moorings, located just out of the main channel 
(near the Curtis Bay Entrance and the Fort McHenry Angle), consisted of a weighted low-profile 
stainless steel-bottom housing.  The offshore ADCP mooring, located in the middle of the Cutoff 
Angle Channel, consisted of a heavily weighted, low-profile, trawl-resistant bottom mount 
(TRBM) housing (Figure 2.1-1).   
 
In addition to the three in-channel ADCP moorings, a single bottom-mounted current meter 
mooring was also deployed for the same period at the entrance of the cove near the proposed 
Masonville site (Figure 2.1-1).  This mooring consisted of a Nortek Aquadopp sensor interfaced 
with a D&A Instruments optical backscatter sensor (OBS) and a WetLabs transmissometer that 
provided time-series water-column data on currents, temperature, pressure, transmission, and 
turbidity at a single near-bottom depth (i.e., the mounting height of the instrument above the river 
bottom).   
 
To minimize potential interference from vessel traffic and/or fishing activity in the area, all of the 
moorings were deployed without surface representation or up-haul lines.  The three ADCP 
moorings included acoustic releases with recovery floats and lines.  The shallow-water Aquadopp 
mooring was shallow enough that it could be recovered from the surface.  Acoustic pingers were 
also included on all four of the mooring packages to assist with recovery in the event that the 
releases did not operate properly.  Though mooring recovery was impacted somewhat due to 
bottom suction within the very soft sediments or high sedimentation around the acoustic releases, 
all of the moorings were successfully recovered as planned.  
 
The ADCPs and the Aquadopp were set to record data in six-minute increments throughout the 
length of each deployment.  Each ADCP six-minute ensemble value was based on a total of 60 
acoustic pings at a 4-second interval over a 4-minute sampling period.  The ADCPs were able to 
begin collecting useable data at 2 m above the instrument head in multiple, vertical, one-meter 
bins.  Because the velocities within the depth bins were vertically averaged, the data represented 
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the velocity at the center of the one-meter bins.  The Aquadopp six-minute values were based on 
a total of 60 samples at a 1-second interval over a 1-minute sampling period.   

2.2 Water-Column Sampling and Underway ADCP Profiling      

SAIC also conducted two separate one-day water column profiling and sampling surveys during 
the mooring deployment and servicing periods (Table 2.0-1).  During each of these one-day 
sampling surveys, SAIC acquired underway ADCP data periodically along established transects 
near the mooring locations (Figure 2.2-1).  Three of the five transects were aligned to pass over 
each of three ADCP moorings.  Because of rough sea conditions at Transect 5 during the second 
survey (5/25/05), a Transect 6 was established in a more protected location further into the harbor 
for the last two underway iterations.  The underway ADCP data was acquired with a pole-
mounted, downward-looking RDI 300-kHz ADCP (in water-profiling mode) interfaced with 
differential GPS (DGPS) and a data acquisition system.  To provide some redundant underway 
ADCP data to assist with QA/QC, a few of the transects were run multiple times (in two 
directions) during a single iteration.   
 
In conjunction with the underway ADCP operations, periodic vertical conductivity-temperature-
depth (CTD) profiles and water samples were collected at selected stations near the mooring 
locations (Figure 2.2-1).  The samplings stations were consistent between both surveys with the 
exception of Station 4, which was relocated during the second survey from the head of the Ferry 
Bar Channel to a location near the Aquadopp mooring in Masonville Cove.  The CTD profiles 
were collected with a Seabird SBE-19 CTD profiler interfaced with an optical backscatter sensor 
and a transmissometer.  Water samples were collected at the same locations as the CTD profiles 
with a one-liter Niskin bottle that was tripped approximately 1 m above the river bottom.  All 
water samples were transferred from the Niskin bottle to storage containers and then stored in 
coolers until they were ready for transport to the laboratory.  Total suspended solids (TSS) 
analysis of the collected water samples was conducted by M&N through a local laboratory.   
 
During the first survey period only a single sampling vessel was used to conduct both the 
underway ADCP operations and the CTD profiling survey.  Because this limited the total number 
of samples that could be acquired by each method, we employed a second boat during the second 
sampling period – one boat was dedicated to CTD profiling and water sampling and the other 
boat conducted the underway ADCP operations.   

2.3 Data Processing 

All data from the mooring arrays (primarily currents, but also turbidity, pressure, and temperature 
for the Aquadopp) were initially run through standard QA/QC processing routines to remove any 
unreliable data and to interpolate over any short-term periods of questionable data.  For the 
ADCP data, this initial QA/QC review also entailed assessing the number of useable bins based 
primarily on the quality of the data in the near-surface bins.  All current data were initially 
recorded in earth coordinates as north-south and east-west vector components.  Basic processing 
of the current data included applying a magnetic variation correction to the data, and then 
calculating a magnitude and direction for each sample.   
 
These data were also run through a series of different low-pass filters (1, 3, and 40-hour). The 
one- and three-hour filters (1-HLP and 3-HLP) are used to filter out higher-frequency signals 
and/or noise and help to produce a smoother complete time-series record.  The 40-hour filter  
(40-HLP) is used to help with the evaluation of longer-term trends (e.g., non-tidal) in the data by 
effectively removing lower-frequency signals (e.g., daily or diurnal) in the data.  In addition, 
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based on the 3-HLP results, overall mean speed and direction and other relevant statistics were 
also computed for each separate deployment period.  For the ADCP data, these computations 
were made for each useable bin within the full profile.  To assist with data interpretation, all of 
the mooring data were displayed in a wide-range of time-series plots, using both filtered and raw 
data.  Eventually, all of these data were exported in a variety of ASCII formats at differing densities 
based primarily on the needs of M&N.  All of the moored-data processing, analysis, plotting, and 
exporting were conducted using customized Matlab routines. 
 
The underway ADCP data were processed using standard RDI data processing (VMDas), viewing 
(WinADCP), and exporting software.  The initial processing of the underway ADCP data entailed 
applying the magnetic variation to the heading data and also selecting the bottom-tracking data as 
the primary reference for the current magnitude and direction data.  In addition, different along-
track averaging schemes were examined for generating the processed geo-referenced current 
profile data.  For these datasets, we used both a 10-second and 20-second along-track averaging 
scheme to produce the final versions of the underway ADCP datasets.  In the instances where 
multiple datasets were acquired along the same transect at the same time, each dataset was 
processed independently to verify the consistency of the results.  To assist with visualization and 
interpretation of the underway ADCP results, the RDI WinADCP software was used to generate 
cross-sectional views of each ADCP transect.   
 
Vertical CTD profile data were processed using standard Seabird conversion and processing 
software.  For each of the CTD casts, profile data on water temperature, salinity, turbidity, and 
transmission were averaged within 1-m bins for the full depth of the cast.  These bin-averaged 
datasets were stored within separate spreadsheet tables and grouped by sampling station.  After 
the laboratory TSS results were obtained, the near-bottom TSS values associated with each of the 
casts were also included with the CTD data.  To assist with data interpretation, all of the vertical 
profiling results were displayed in a series of plots, depicting all of the results for a particular 
parameter at each of the sampling stations. 
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3.0 RESULTS 

Though limited historical hydrodynamic data is available for Baltimore Harbor, a rather extensive 
field measurement program was conducted from late 1978 through late 1979 to help assess 
potential water quality impacts within the Harbor (Boicourt 1982a).  This late-70’s measurement 
program and the subsequent analyses and model formulation effort helped to characterize the 
complexity of the hydrodynamic structure within the Harbor (Boicourt 1982b).  It helped to better 
characterize the density-driven, three-layer flow within the Harbor and showed that this three-
layer circulation often dominates the flow to the point that semi-diurnal tidal current reversals are 
eliminated.   
 
Though the recently completed 2005 measurement program was much smaller in scope than the 
late-70s program, the 2005 data do help to fill-in some of the gaps identified in the previous 
program.  Specifically, the 2005 ADCP datasets provide high-resolution current measurements on 
the full water column that were not available during the previous program; the late-70s program 
relied on single-point current meter measurements at only a few selected depth intervals.  In 
general, many of the conclusions derived from the late-70s comprehensive study were consistent 
with the results observed in the datasets acquired during this measurement program         
 
The following results section is primarily intended to provide an overview of the extent of the 
data acquired and a brief interpretation of some of the results.  Most of the results will be 
presented in a series of figures depicting the data from each of the two deployments and sampling 
periods.  An in-depth interpretation of these results, comparisons with previous study results, and 
incorporation of additional ancillary environmental data (e.g., winds, fresh-water flow, etc.) is 
well outside the scope of this basic data measurement effort.         

3.1 Mooring Results 

Scatter plots of the raw ADCP vector component data were used in conjunction with recorded 
correlation and echo intensity values at each of the recorded bin-levels to evaluate the number of 
useable bins at each mooring location (Figure 3.1-1).  In most cases, it was quite apparent where 
the cutoff point should be for shallowest useable bin.  Because the Cutoff Angle ADCP was the 
only instrument deployed within the deeper parts of the channel, this location produced 13 bins of 
useable data for both deployments.  The Curtis Bay Entrance ADCP, deployed in somewhat 
shallower water, produced nine bins of useable data for both deployments.  The Fort McHenry 
Angle ADCP, deployed in even shallower water, produced five bins of useable data for both 
deployments. 
 
As discussed in section 2.3, the raw ADCP and ADCM data were run through various low-pass 
filters to smooth the records and to evaluate longer-term trends in the data.  Based primarily on 
the 3-HLP filtered data, summary statistics were computed at each mooring location for each bin-
level over both deployments (Tables 3.1-1 thru 3.1-3).  In addition, a series of time-series plots 
were generated based on the raw, 3-HLP, and 40-HLP datasets for each mooring during both 
deployments.  In this report, we have provided 3-HLP time-series plots and 40-HLP stick plots 
for each dataset (Figure 3.1-2 thru 3.1-21).  While the 3-HLP plots essentially provided a short-
term averaged view of the raw data, the 40-HLP plots provided an indication of longer term 
trends in the net flow at different levels in the water-column. 
 
At the Cutoff Angle ADCP, a maximum 3-HLP current magnitude of 70.9 cm/sec was observed 
in the mid-water column during the first deployment (Table 3.1-1).  During this deployment, the 
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highest 3-HLP mean magnitudes of around 17 cm/sec were also found in the mid-water column.  
The lowest mean and maximum current magnitudes were found at the two near-surface bins.  
During the second deployment, both maximum and mean 3-HLP current magnitudes were 
consistently lower than during the first deployment; a maximum 3-HLP current magnitude of 
51.4 cm/sec was observed in the mid-water column.  The mid-water column mean 3-HLP current 
magnitudes during the second deployment were around 13 cm/sec.  At the two near-surface bins, 
maximum and mean current magnitudes were very similar during both deployments.  As 
expected, the orientation of the principal axis showed that the primary direction of flow was 
focused along the same alignment as the main navigation channel.  The ratio between the 40-HLP 
and 3-HLP variances provided an indication of how much of the signal variability was 
attributable to high- and low-frequency sources.  The lower ratios observed in the two near-
surface bins was reflective of the influence of the higher-frequency semi-diurnal tidal signal that 
was primarily confined to these two bins.  This was also reflected in the time-series 3-HLP 
current-direction plot that showed the tidal signal primarily confined to the two surface bins 
(Figure 3.1-1). 
 
At the Curtis Bay Entrance ADCP, a maximum 3-HLP current magnitude of 30.6 cm/sec was 
observed in the mid-water column during the first deployment (Table 3.1-2).  During this 
deployment, the 3-HLP mean magnitudes varied from about 4 to 7 cm/sec, with only slightly 
higher values noted in the mid-water column.  The lowest mean and maximum current 
magnitudes were found at lowest bin, though the differences between any of the records were 
negligible.  During the second deployment at this site, both maximum and mean 3-HLP current 
magnitudes were generally consistent with values observed during the first deployment.  The 
mean 3-HLP current magnitudes during the second deployment again varied from about  
4 to 7 cm/sec, with the lowest mean values found in the lower water column.  A maximum 3-HLP 
current magnitude of 33.6 cm/sec was observed in the mid-water column.  The orientation of the 
principal axis again showed that the primary direction of flow was focused along the same 
alignment as the main navigation channel.  The 40-HLP and 3-HLP variance ratio indicated a less 
pronounced semi-diurnal signal at any particular bins in the water column. 
 
At the Fort McHenry Angle ADCP, a maximum 3-HLP current magnitude of 21.8 cm/sec was 
observed in the lower water column during the first deployment (Table 3.1-3); an only slightly 
lower value of 20.8 cm/sec was in the near-surface bin.  During this deployment, the 3-HLP mean 
magnitudes varied from about 4 to 7 cm/sec, with only slightly higher values noted in the lower 
water column.  In general, the differences in the computed mean and maximum current 
magnitudes between any of the bin levels were negligible.  During the second deployment at this 
site, both maximum and mean 3-HLP current magnitudes were generally consistent with values 
observed during the first deployment.  The mean 3-HLP current magnitudes during the second 
deployment again varied from about 4 to 5 cm/sec.  A maximum 3-HLP current magnitude of 
18.7 cm/sec was observed in the upper water column.  The orientation of the principal axis again 
showed that the primary direction of flow was focused along the same alignment as the main 
navigation channel.  The 40-HLP and 3-HLP variance ratio indicated a less pronounced semi-
diurnal signal at any particular bins in the water column. 
 
As these results indicate, the maximum and mean current magnitudes were consistently higher at 
the Cutoff Angle mooring, in comparison to either the Curtis Bay or Fort McHenry locations.  
Mean current magnitudes were similar between Curtis Bay and Fort McHenry, though the Curtis 
Bay ADCP did record somewhat higher maximum current magnitudes.  As mentioned previously, 
both the Curtis Bay and Fort McHenry ADCPs were located just outside the main navigation 
channel in somewhat shallower water.  With just the mooring data, it was difficult to evaluate 
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whether the lower current magnitudes were primarily a function of the mooring location relative 
to the channel or to the overall location of the mooring within the Harbor.  The supplemental 
underway ADCP data (see Section 3.2 below) provided some additional insight into these 
observed differences in current magnitude. 
 
The internally-recording Aquadopp ADCM sensor deployed in Masonville Cove provided data 
on currents, water temperature, and turbidity at a depth approximately 0.5 m above the river 
bottom.  Basic processing of the current data included calculating a magnitude and direction for 
each sample as well as a mean and maximum speed (Table 3.1-4).  The computed 3-HLP mean 
and maximum current magnitude results were very similar between both deployments at the 
Masonville Cove site.  The maximum observed current magnitude during both deployments was 
around 11.5 cm/sec and the mean current magnitude was around 4 cm/sec.  Both the computed 
maximum and mean current magnitude values were somewhat lower at the Masonville site in 
comparison to the computed values from the Fort McHenry Angle ADCP.  These differences 
were more pronounced during the first deployment, when the Fort McHenry Angle site 
experienced somewhat higher mean and maximum current magnitudes. 
 
The time-series data on water temperature, turbidity, and pressure provided an indication of 
general water-column trends during the two deployment periods (Figures 3.1-11 and 3.1-21).  The 
pressure data during both deployment periods was reflective of the semi-diurnal tides; these data 
were very similar to the observed tide data from the primary NOAA tide station at Fort McHenry.  
The water-temperature data showed generally increasing or steady temperatures throughout the 
period, with a couple of periods of relatively sharp increases.  From around 9 May to 13 May, the 
water temperature increased from a low of around 12°C up to a 20°C; these represented the 
lowest and highest temperature observed over the entire 34-day first deployment period.  During 
the second deployment period, from around 31 May until 15 June, there was a more gradual, 
though steady, increase in temperature from around 16°C up to around 24°C .   
 
Though there were some minor fluctuations in the Aquadopp turbidity data during the first half of 
both deployments, the observed turbidity values were generally consistently low during these 
early periods.  During the first deployment, turbidity values varied from around 8 to 20 NTUs 
until after 12 May or so, when the values began to slowly and fairly consistently rise.  Though 
some of this increase was likely due to actual water-column conditions (particularly the periodic 
steeper increases), much of it was also undoubtedly due to increasing marine growth on the OBS 
sensor.  The period of increasing turbidity values also coincided with the period when water 
temperatures began to rise.  Upon recovery after the first deployment, the OBS sensor was 
covered with a thin layer of biofouling.  During the second deployment, the likely marine growth 
impact on turbidity happened much quicker and was far more extensive.  For the first week or so, 
turbidity values remained below 20 NTUs, and then gradually increased up to around 100 NTUs 
through the first 10 days of June.  From around 10 June until 17 June, the turbidity rapidly 
increased until it peaked at the measurement limit of the sensor (around 2000 NTUs).  Again, this 
increase coincided with a steady increase in water temperature and was likely a result of rapidly 
increasing marine growth on the sensor.  Upon recovery after the second deployment, the OBS 
sensor was thoroughly covered with biofouling, including extensive barnacle coverage.  

3.2 Underway ADCP Results 

As discussed in Section 2.2, underway ADCP data was acquired along pre-selected transects in 
conjunction with water-sampling operations that were conducted during each of the two mooring-
deployment periods.  The data were first processed in VMDas to determine the number of useable 
bins, to apply the magnetic variation, and to conduct along-track averaging.  The processed 
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transects were then visualized and further analyzed within WinADCP.  A close-up view of a 
WinADCP transect has been provided to illustrate the contents of the screens that will be 
provided subsequently for each of the datasets (Figure 3.2-1).  The top panel of this screen 
provides a color contour view of the current magnitude across the entire length of the transect for 
the full water-profile depth.  The acoustically detected river bottom is also indicated below the 
last useable bins of current-profile data.  The bottom panel of the screen shows the along-track 
profile view of current magnitude and current direction for three selected bins (e.g., upper, mid-, 
and lower water column).  Because mostly shallow water depths prevail outside the navigation 
channels in the Harbor, the mid and lower water-column profiles generally extended only across 
the main channel portions of each transect. 
 
During the first sampling day (4/21/05), two underway ADCP datasets were obtained along each 
transect over the course of the sampling period (Figure 3.2-2).  The first series of transects were 
collected during the mid-phase of an ebb tide and the second series of transects began just after 
the low tide and ran through the middle part of the following flood tide.  During this period, the 
underway ADCP results were generally consistent with the stage of the tide (Figures 3.2-3 thru 
3.2-7).  For Transects 1 and 2, across the inner portions of the Fort McHenry Channel, the 
currents were weak (around 10 cm/sec) and variable throughout most of the water column 
(Figures 3.2-3 and 3.2-4).  Transect 1A showed general outward flow and Transect 2B showed 
general inward flow, consistent with the stage of tide; Transects 1B and 2A showed a more mixed 
flow.  For Transect 3, across the inner portions of the Curtis Bay Channel, the flow was more 
clearly split between the upper and lower water column, though the magnitude was still weak 
(Figure 3.2-5).  Transect 3A showed the mid- and lower water column flowing outward (or 
towards the east) while upper water column flow was inward; approximately six hours later 
during Transect 3B, the conditions were reversed, with the mid- and lower water column flowing 
inward and the upper water column flowing out. 
 
Transect 4, aligned over the Fort McHenry Channel and the entrance to the Curtis Bay Channel, 
also showed low magnitude and split flow, though not the same reversal seen along Transect 3 
(Figure 3.2-6).  Transect 4A showed the lower and upper water column generally flowing 
outward, while the mid-water column flowed inward; during Transect 4B, the mid- and lower 
water column were flowing inward while the upper water column continued to flow outward.  
Transect 5, aligned over the Cutoff Angle Channel, also showed weak and split flow, though at 
this station the upper water-column magnitudes were somewhat higher, particularly to the south 
of the channel (Figure 3.2-7).  Transect 5A showed the mid- and lower water column flowing 
inward, while the upper water column flowed outward. 
 
During the second deployment water-column sampling day (5/25/05), three underway ADCP 
datasets were obtained along each transect over the course of the sampling period (Figure 3.2-8).  
The first series of transects was collected just after high tide during the first part of the ebb, the 
second series was collected during the last part of the ebb, and the third series were collected 
during the mid-phase of the following flood tide.  In comparison with the first underway sampling 
period, the results during this period showed some noticeably stronger current magnitudes, 
particularly in the mid-water column at the outer sampling locations (Transects 4, 5, and 6).  With 
the exception of Transect 3, aligned across the Curtis Bay Channel, all of the transects occupied 
during this period showed the mid- and lower water column flowing inward, regardless of the 
tidal stage (Figures 3.2-9 thru 3.2-13).   
 
This consistent inward flow was particularly evident in Transects 4A, 4B, and 4C, where a strong 
pulse of inward-flowing water was clearly seen in the lower to mid-water column; the highest 
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magnitudes of over 50 cm/sec (flowing inward) were recorded during Transect 4B, towards the 
end of the ebb (Figure 3.2-12)).  This pulse of relatively strong inward-flowing water was 
confined to the deeper waters of the Fort McHenry Channel, with no indications of a similar flow 
in the adjacent Curtis Bay Channel.  The near-surface currents were much weaker over these 
transects, and flowed either outward or to the south.  A similar flow pattern was also observed 
over Transects 5 and 6, located further outside the Harbor across the Cutoff Angle or Brewerton 
Channel.  Transects 5A, 6B, and 6C showed the mid- and lower water column flowing 
consistently inward, with peak magnitudes approaching 50 cm/sec (Figure 3.2-13).  Over each of 
these same three transects the near-surface flow was weaker and consistently towards the south.  
This southerly upper-water-column flow was likely a surface response to the relatively strong 
northerly winds that were blowing that day.   
 
For Transect 3, across the inner portions of the Curtis Bay Channel, the flow was generally weak 
and variable during most of the period (Figure 3.2-11).  On Transect 3A there were some 
indications of a somewhat higher-magnitude inward flow in the mid-water column.  For Transects 
1 and 2, across the inner portions of the Fort McHenry Channel, the currents were generally weak 
(around 10 cm/sec) throughout most of the water column (Figures 3.2-9 and 3.2-10).  During 
Transects 1A and 2A there were some current magnitudes greater than 25 cm/sec focused in the 
mid-water column.  The mid and lower water-column flow were consistently inward during the 
period, and the near-surface flow was more variable.   
 
Though the underway ADCP transects were not of a sufficient temporal or spatial density to 
enable cross-section water-mass flow analysis, they did provide a useful qualitative dataset to 
help characterize the current flow in the Harbor (at least during the two days of measurements).  
During these periods, the underway ADCP datasets clearly indicated that the highest current 
magnitudes were confined to the mid-water column within the main channel areas.  This result 
does have an impact on the interpretation of the results from the moored ADCP datasets.  It seems 
likely that the higher mean and maximum current magnitudes measured at the Cutoff Angle 
ADCP were mostly a function of its placement within the main channel, as opposed to both the 
Curtis Bay Entrance and Fort McHenry Angle ADCPs that were placed in somewhat shallower 
waters adjacent to the channel edge.  Based on the consistently higher mid-depth current 
magnitudes measured in the Fort McHenry Channel (very near to the Curtis Bay Entrance ADCP) 
during the second underway ADCP survey, it seems likely that this area would experience 
currents similar to those observed at the Cutoff Angle.  During both of the underway surveys, the 
currents outside of the channels were mostly weak and variable, and far more influenced by the 
semi-diurnal tides and the surface winds.    
 

3.3 CTD Profile and Water Sampling Results 

As discussed in Section 2.2, in conjunction with the underway ADCP operations, periodic CTD 
profiles and water samples were collected at selected stations near the mooring locations (Figure 
2.2-1).  The sampling stations were consistent between both surveys with the exception of Station 
4, which was relocated during the second survey from the Ferry Bar Channel to a location near 
the Aquadopp mooring in Masonville Cove.  During the first survey, two profiles were collected 
at most stations and during the second survey up to five casts were collected per station.  For each 
of the CTD casts, profile data on water temperature, salinity, turbidity, and transmission were 
averaged within 1-m bins for the full depth of the cast.  These bin-averaged datasets were stored 
within separate spreadsheet tables and grouped by sampling station.  After the laboratory TSS 
results were obtained, the near-bottom TSS values associated with each of the casts were also 
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included with the CTD data.  To assist with data interpretation, all of the vertical-profiling results 
were displayed in a series of plots, depicting all of the results for a particular parameter at each of the 
sampling stations (Figures 3.3-1 through 3.3-11).  In addition, visual comparisons were made 
between the laboratory-derived total suspended solids (TSS) results from the water samples and the 
observed transmissometer and optical backscatter results from the vertical CTD casts (Figures 3.3-12 
and 3.3-13).  
 
During the first sampling day (4/21/05), two series of vertical profile data were obtained at each 
sampling station (except Station 1) over the course of the sampling period (Figure 3.3-1).  The 
first series of vertical profiles were collected during the later phase of an ebb tide and the second 
series of profiles were collected during the later phases of the following flood tide.  In general, 
the vertical CTD cast results observed during this period were quite variable and difficult to 
interpret given the spatial and temporal spacing of the data (Figures 3.3-2 thru 3.3-6).  The 
salinity and water-temperature profiles varied greatly between the two sampling periods, and 
seemed to indicate the introduction of a cold, fresh, and denser layer during the second sampling 
period in conjunction with the incoming tide (Figure 3.3-2 and 3.3-3).  At three of the four 
afternoon sampling stations there was a prominent salinity drop at around the 3 to 5-m depth, and 
at the fourth station (Station 3 near the Fort McHenry Angle), the salinity was low throughout the 
profile.  Though we did not attempt to retrieve any ancillary water flow or rainfall data from this 
period, we know that there had been heavy rainfall in this area in advance of the sampling period, 
and we suspect that there was a significant inflow of freshwater into the Chesapeake Bay (and the 
Patapsco River).   
 
The transmission results collected during these two sampling periods were similar, though the 
optical backscatter results indicated a noticeable increase in the turbidity during the second set of 
profiles (Figures 3.3-4 and 3.3-5).  Visually, the water had a brownish-yellowish color and 
appeared very turbid during this sampling period; it was difficult to see any of the sampling 
instruments even a few centimeters below the water surface.  The water clarity actually appeared 
better further up the Patapsco River and in the vicinity of Masonville Cove.  We suspect that this 
off-color water may have been a result of the high freshwater inflow during this period.  Based on 
the relatively low laboratory TSS results obtained during this period, it did not appear that the 
high turbidity was due solely to suspended sediment concentrations (Figure 3.3-12).  During this 
sampling period, the transmissometer data showed a much stronger correlation with the TSS data 
than the optical backscatter data.  
 
During the second sampling day (5/25/05), five sets of vertical-profile data were obtained at 
Stations 2 thru 5 and three sets of profile data were obtained at Station 1 over the course of the 
sampling period (Figure 3.3-7).  The first series of vertical profiles were collected at the start of 
an ebb tide and the final series of profiles were collected during the later stages of the following 
flood tide.  During this survey, Station 4 was relocated to the vicinity of the Masonville 
Aquadopp mooring, so that the vertical profile extended downward for only 2 m.  The results for 
Station 4 have not been included in the following sets of figures (Figures 3.3-8 thru 3.3-11).  In 
general, the vertical CTD cast results observed during this period were far more coherent and 
predictable than those seen during the first sampling period.  The salinity profiles were still quite 
variable between sampling periods, and there were indications of both a stratified and well-mixed 
salinity profile depending on the station and the timing of the cast (Figure 3.3-8).  The water 
temperature profiles were fairly consistent at each station, with some differences noted in the 
depth of the thermocline and the slope of the temperature gradient below the thermocline (Figure 
3.3-9).     
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The transmission results collected during this sampling period were quite consistent at each 
station, with the exception of Station 3 (at the Fort McHenry Angle) which showed somewhat 
greater variability (Figure 3.3-10).  Stations 1, 2, and 3 showed a general decrease in transmission 
with depth, while Station 5 (in Curtis Bay) showed an improvement in transmission with depth.  
Unlike the transmission results, the optical backscatter results showed a relatively consistent 
turbidity profile with little change noted throughout the depth of the cast (Figure 3.3-11).  Though 
most of the TSS samples collected during this period were low, there were five samples that 
showed TSS values above 100 mg/L (Figure 3.3-13).  In some cases, these elevated TSS values 
might have been due to locally resuspended sediment that was caused by the CTD profiler 
impacting the seafloor before the water sample was collected.  The validity of these somewhat 
elevated TSS results has a big impact on the evaluation of the correlation between TSS and both 
the optical backscatter and transmissometer data.  
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Table 2.0-1.  Overview of Field Activities During the 2005 Water Column Measurement Program in the Patapsco River/ Baltimore Harbor 
 

Date Daily Activity Type

4/17/2005 Mob Prepare mooring and sampling gear for transport from Newport to Baltimore
4/18/2005 Travel / Mob Transport mooring and sampling equipment to Baltimore via box truck and begin local mob 
4/19/2005 Mob Conduct equipment mob and testing on the R/V Kerhin  alongside the pier at Sandy Point Park
4/20/2005 Deploy Deploy Cutoff Angle and Curtis Creek ADCP moorings and Masonville Cove Aquadopp mooring

    from the R/V Kerhin
4/21/2005 Sample / Survey / Deploy Conduct underway ADCP surveying, along with CTD water-column profiling and water sampling

   from the R/V Brenda; deploy the Fort McHenry ADCP mooring after completing the underway sampling.
4/22/2005 Travel / Demob Store sampling equipment at USACE facility in Baltimore; travel back to Newport

5/23/2005 Travel / Mob Transport personnel and equipment to Baltimore and begin local mob 
5/24/2005 Recover / Deploy Recover the Masonville Cove Aquadopp and the Fort McHenry ADCP from the R/V Beast

   Redeploy the Masonville Cove Aquadopp after servicing
5/25/2005 Sample / Survey Conduct underway ADCP surveying, along with CTD water-column profiling and water sampling

   from the R/V Brenda and the R/V Beast
5/26/2005 Deploy / Recover Redeploy the Fort McHenry ADCP mooring from the R/V Beast (AM); recover the Cutoff Angle

   and Curtis Creek ADCP moorings from the R/V Kerhin (PM)
5/27/2005 Deploy / Demob Redeploy Cutoff Angle and Curtis Creek ADCP moorings from the R/V Kerhin
5/28/2005 Travel / Demob Store sampling equipment at USACE facility in Baltimore; travel back to Newport

7/6/2005 Travel / Mob Transport personnel and equipment to Baltimore and begin local mob 
7/7/2005 Recover Recover the Masonville Cove Aquadopp and the Fort McHenry, Curtis Creek, and

   Cutoff Angle ADCPs from the R/V Kerhin
7/8/2005 Demob Demob all mooring gear on the R/V Kerhin  alongside at Sandy Point Park
7/9/2005 Travel / Demob Transport mooring equipment back to Newport via leased box truck
7/10/2005 Demob Unload truck and begin equipment demob at local warehouse facility
7/11/2005 Demob Complete local demob and return leased gear to vendors 

Daily Operations Overview

 



 

 

Table 3.1-1.  Summary current statistics computed during both deployment periods from the Cutoff Angle ADCP data 
 

Summary Current Statistics - Cutoff Angle ADCP
(Aprroximate Water Depth - 16 m)

Ratio Current Magnitude Orientation of
Approx St.Dev. St.Dev. Var(40-HLP) / Max (3-HLP) Min (3-HLP) Mean (3-HLP) Principal axis

Bin # Depth (m) (3-HLP) (40-HLP) Var(3-HLP) (cm/sec) (cm/sec) (cm/sec) °True, (3-HLP)
Deployment 1: 4/19/2005 - 5/26/2005   

1 13 8.4 7.0 0.7 43.7 0.1 11.5 295.8
2 12 9.1 7.8 0.7 53.8 0.2 12.7 306.9
3 11 9.9 8.7 0.8 62.7 0.2 14.0 306.8
4 10 10.9 9.8 0.8 61.0 0.6 15.3 305.6
5 9 11.2 10.2 0.8 69.7 0.1 16.5 304.4
6 8 11.3 10.1 0.8 70.9 0.1 17.4 303.6
7 7 11.3 9.6 0.7 61.6 0.5 17.7 303.3
8 6 10.9 8.7 0.6 57.0 0.3 17.2 302.2
9 5 10.1 7.8 0.6 61.9 0.2 15.9 303.2
10 4 8.8 6.7 0.6 51.8 0.1 13.3 307.5
11 3 6.9 4.3 0.4 44.3 0.3 10.4 315.4
12 2 5.1 2.5 0.2 29.0 0.2 9.3 322.5
13 1 4.8 2.1 0.2 25.0 0.1 9.8 316.3

Deployment 2: 5/27/2005 - 7/7/2005   
1 13 6.6 5.1 0.6 30.5 0.1 8.7 300.4
2 12 6.9 5.6 0.7 31.4 0.3 9.7 310.3
3 11 7.3 6.3 0.7 33.6 0.2 10.9 309.3
4 10 7.8 7.0 0.8 38.5 0.4 12.0 308.8
5 9 8.5 7.3 0.7 47.9 0.2 12.7 308.2
6 8 9.0 7.3 0.7 49.2 0.3 13.1 307.8
7 7 9.1 7.0 0.6 51.4 0.2 13.2 307.4
8 6 8.5 6.7 0.6 49.8 0.4 13.0 305.3
9 5 7.6 6.2 0.7 50.0 0.3 11.9 307.4
10 4 6.1 4.9 0.6 38.0 0.3 10.2 313.1
11 3 4.9 3.1 0.4 27.3 0.7 9.2 320.9
12 2 4.7 2.3 0.2 23.9 0.7 9.4 322.3
13 1 4.7 2.2 0.2 24.8 0.2 9.1 317.2  



 

 

Table 3.1-2. Summary current statistics computed during both deployment periods from the Curtis Bay Entrance ADCP data 
 
 

Summary Current Statistics - Curtis Bay Entrance ADCP
(Aprroximate Water Depth - 12 m)

Ratio Current Magnitude Orientation of
Approx St.Dev. St.Dev. Var (40-HLP) / Max (3-HLP) Min (3-HLP) Mean (3-HLP) Principal axis

Bin # Depth (m) (3-HLP) (40-HLP) Var (3-HLP) (cm/sec) (cm/sec) (cm/sec) °True, (3-HLP)
Deployment 1: 4/19/2005 - 5/26/2005   

1 9 3.9 2.6 0.4 24.6 0.1 4.1 351.7
2 8 4.9 3.3 0.5 27.6 0.1 5.4 345.2
3 7 5.2 3.8 0.5 30.2 0.0 6.4 337.8
4 6 5.1 3.9 0.6 26.6 0.1 7.1 336.2
5 5 4.7 3.6 0.6 28.4 0.2 7.2 335.0
6 4 4.2 3.2 0.6 30.6 0.5 6.5 328.7
7 3 3.5 2.4 0.5 19.2 0.1 5.6 320.7
8 2 3.6 2.1 0.3 23.5 0.4 5.1 319.9
9 1 4.5 3.2 0.5 25.6 0.3 6.4 323.6

Deployment 2: 5/27/2005 - 7/7/2005   
1 9 3.4 2.0 0.3 23.5 0.0 4.0 348.9
2 8 3.8 2.7 0.5 25.4 0.1 4.5 348.2
3 7 4.3 3.3 0.6 32.9 0.0 5.1 341.7
4 6 4.6 3.6 0.6 33.6 0.1 5.7 337.5
5 5 4.0 3.2 0.6 26.7 0.4 5.8 334.5
6 4 3.1 2.2 0.5 18.1 0.0 5.3 327.0
7 3 2.5 1.3 0.3 14.0 0.1 4.7 328.5
8 2 3.1 2.0 0.4 18.1 0.1 5.0 335.4
9 1 4.1 3.2 0.6 23.0 0.1 6.8 331.6  



 

 

Table 3.1-3.  Summary current statistics computed during both deployment periods from the Fort McHenry Angle ADCP data 
 

Summary Current Statistics - Fort McHenry Angle ADCP
(Aprroximate Water Depth - 9 m)

Ratio Current Magnitude Orientation of
Approx St.Dev. St.Dev. Var(40-HLP) / Max (3-HLP) Min (3-HLP) Mean (3-HLP) Principal axis

Bin # Depth (m) (3-HLP) (40-HLP) Var(3-HLP) (cm/sec) (cm/sec) (cm/sec) °True, (3-HLP)
Deployment 1: 4/22/2005 - 5/24/2005   

1 5 4.5 3.5 0.6 21.8 0.2 7.3 327.6
2 4 4.1 3.3 0.6 20 0.1 6.7 340.1
3 3 3.3 2.7 0.7 18.4 0.3 5.6 331.7
4 2 2.9 1.8 0.4 16.1 0.1 4.8 325.5
5 1 3.5 2.3 0.4 20.8 0.1 5.4 332.2

Deployment 2: 5/26/2005 - 7/7/2005   
1 5 3.1 2.4 0.6 17.8 0.2 5 321.2
2 4 2.9 2.2 0.6 14.8 0.2 4.7 325.4
3 3 2.7 1.8 0.4 16.7 0.1 4.4 321.8
4 2 2.8 1.6 0.3 18.7 0.1 4.4 320.7
5 1 3.6 1.9 0.3 18.2 0.5 5.3 324.6  

 
 

Table 3.1-4. Summary current statistics computed during both deployment periods from the Masonville Cove ADCM data 
 

Summary Current Statistics - Masonville Cove ADCM
(Aprroximate Water Depth - 3 m)

Ratio Current Magnitude Orientation of
Approx St.Dev. St.Dev. Var(40-HLP) / Max (3-HLP) Min (3-HLP) Mean (3-HLP) Principal axis

Bin # Depth (m) (3-HLP) (40-HLP) Var(3-HLP) (cm/sec) (cm/sec) (cm/sec) °True, (3-HLP)
Deployment 1: 4/20/2005 - 5/24/2005   

1 2.5 2 1 0.26 11.6 0.1 4 355.4
Deployment 2: 5/24/2005 - 7/7/2005   

1 2.5 1.9 0.9 0.24 11.7 0.1 3.7 0.5  
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Figure 2.1-1. Location of the four current meter moorings within Baltimore Harbor during the 2005 measurement program. 
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Figure 2.2-1. Location of the underway ADCP transects and the discrete CTD / water sample stations within Baltimore Harbor during the 

2005 measurement program



 

 

 
 

 
 

 
 

Figure 3.1-1. Scatter plots of raw ADCP vector data at each mooring for both deployments providing 
an indication of the number of useable bins.  Top Panel – Cutoff Angle ADCP; Middle 
Panel – Curtis Bay Entrance ADCP; Bottom Panel – Fort McHenry Angle ADCP. 



 

 

 
 
Figure 3.1-2. 3-HLP current magnitude time-series time-series from the Cutoff Angle ADCP during 

the first deployment (4/20 thru 5/26/05). 



 

 

 
 
Figure 3.1-3. 3-HLP current direction time-series from the Cutoff Angle ADCP during the first 

deployment (4/20 thru 5/26/05). 



 

 

 
 
Figure 3.1-4. 40-HLP current magnitude and direction time-series from the Cutoff Angle ADCP during 

the first deployment (4/20 thru 5/26/05). 



 

 

 
 
Figure 3.1-5. 3-HLP current magnitude time-series from the Curtis Bay Entrance ADCP during the 

first deployment (4/20 thru 5/26/05). 



 

 

 
 
Figure 3.1-6. 3-HLP current direction time-series from the Curtis Bay Entrance ADCP during the first 

deployment (4/20 thru 5/26/05). 



 

 

 
 
Figure 3.1-7. 40-HLP current magnitude and direction time-series from the Curtis Bay Entrance ADCP 

during the first deployment (4/20 thru 5/26/05). 



 

 

 
 
Figure 3.1-8. 3-HLP current magnitude time-series from the Fort McHenry Angle ADCP during the 

first deployment (4/21 thru 5/24/05). 



 

 

 
 
Figure 3.1-9. 3-HLP current direction time-series from the Fort McHenry Angle ADCP during the first 

deployment (4/21 thru 5/24/05). 
 
 



 

 

 
 
Figure 3.1-10. 40-HLP current magnitude and direction time-series from the Fort McHenry Angle 

ADCP during the first deployment (4/21 thru 5/24/05). 
 



 

 

 
 
Figure 3.1-11. Near-bottom 3-HLP current magnitude and direction time-series from the Masonville 

Cove Aquadopp during the first deployment (4/21 thru 5/24/05).  Time-series 
temperature, turbidity, and pressure data are also shown.  



 

 

 
 
Figure 3.1-12. 3-HLP current magnitude time-series from the Cutoff Angle ADCP during the second 

deployment (5/27 thru 7/7/05). 



 

 

 
 
Figure 3.1-13. 3-HLP current direction time-series from the Cutoff Angle ADCP during the second 

deployment (5/27 thru 7/7/05). 



 

 

 
 
Figure 3.1-14. 40-HLP current magnitude and direction time-series from the Cutoff Angle ADCP during 

the second deployment (5/27 thru 7/7/05). 



 

 

 
 
Figure 3.1-15. 3-HLP current magnitude time-series from the Curtis Bay Entrance ADCP during the 

second deployment (5/27 thru 7/7/05). 



 

 

 
 
Figure 3.1-16. 3-HLP current direction time-series from the Curtis Bay Entrance ADCP during the 

second deployment (5/27 thru 7/7/05). 



 

 

 
 
Figure 3.1-17. 40-HLP current magnitude and direction time-series from the Curtis Bay Entrance ADCP 

during the second deployment (5/27 thru 7/7/05). 



 

 

 
 

 
 
 
Figure 3.1-18. 3-HLP current magnitude time-series from the Fort McHenry Angle ADCP during the 

second deployment (5/26 thru 7/7/05). 



 

 

 
 

 
 
Figure 3.1-19. 3-HLP current direction time-series from the Fort McHenry Angle ADCP during the 

second deployment (5/26 thru 7/7/05). 



 

 

 
 
 

 
 
 
Figure 3.1-20. 40-HLP current magnitude and direction time-series from the Fort McHenry Angle 

ADCP during the second deployment (5/26 thru 7/7/05). 
 
  



 

 

 
 
Figure 3.1-21. Near-bottom 3-HLP current magnitude and direction time-series from the Masonville 

Cove Aquadopp during the second deployment (5/24 thru 7/7/05).  Time-series 
temperature, turbidity, and pressure data are also shown.  



 

 

 

 
 
Figure 3.2-1 Close-up view of the WinADCP screen depicting the current magnitude and direction along-track contour and profile results from 

an ADCP transect acquired on 5/25/2005.  A similar format and grid spacing was used to generate all of the following underway 
ADCP figures (Figures 3.2-2 thru 3.2-11). 



 

 

Tidal Stage at Fort McHenry, MD in Comparison to Underway ADCP Transects for Survey 1
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Figure 3.2-2. Indication of the Fort McHenry tidal stage relative to the underway ADCP transects that were conducted on 4/21/05
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Figure 3.2-3. Current magnitude and direction along-track contour and profile results collected along 

underway ADCP Transect 1 on 4/21/05. 
 

Transect - 1A003 
Start Time: 11:39 GMT 
End Time: 11:44 GMT 
Line Heading – 270 True 

Transect – 1B003 
Start Time: 17:30 GMT 
End Time: 17:35 GMT 
Line Heading – 090 True 



 

 

 

 
 
 

 
 
Figure 3.2-4. Current magnitude and direction along-track contour and profile results collected along 

underway ADCP Transect 2 on 4/21/05. 
 
 

Transect - 2A001 
Start Time: 11:53 GMT 
End Time: 12:03 GMT 
Line Heading – 225 True 

Transect – 2B001 
Start Time: 17:54 GMT 
End Time: 18:04 GMT 
Line Heading – 225 True 



 

 

 

 
 

  
 
Figure 3.2-5. Current magnitude and direction along-track contour and profile results collected along 

underway ADCP Transect 3 on 4/21/05. 
 

Transect – 3A001 
Start Time: 12:50 GMT 
End Time: 13:00 GMT 
Line Heading – 175 True 

Transect – 3B001 
Start Time: 18:18 GMT 
End Time: 18:29 GMT 
Line Heading – 175 True 



 

 

  
 

  
 
Figure 3.2-6. Current magnitude and direction along-track contour and profile results collected along 

underway ADCP Transect 4 on 4/21/05. 
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Transect – 4B001 
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Figure 3.2-7. Current magnitude and direction along-track contour and profile results collected along 

underway ADCP Transect 5 on 4/21/05.   
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Tidal Stage at Fort McHenry, MD in Comparison to Underway ADCP Transects for Survey 2
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Figure 3.2-8. Indication of the Fort McHenry tidal stage relative to the underway ADCP transects that were conducted on 5/25/05.



 

 

 
 

 
 

 
 

Figure 3.2-9. Current magnitude and direction along-track contour and profile results collected along 
underway ADCP Transect 1 on 5/25/05. 
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Figure 3.2-10. Current magnitude and direction along-track contour and profile results collected along 

underway ADCP Transect 2 on 5/25/05. 
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Figure 3.2-11. Current magnitude and direction along-track contour and profile results collected along 

underway ADCP Transect 3 on 5/25/05. 
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Figure 3.2-12. Current magnitude and direction along-track contour and profile results collected along 

underway ADCP Transect 4 on 5/25/05. 
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Figure 3.2-13. Current magnitude and direction along-track contour and profile results collected along 

underway ADCP Transects 5 and 6 on 5/25/05.  Transect 6 was established further up the 
Harbor (near the Brewerton Angle) due to rough sea conditions along Transect 5. 
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Tidal Stage at Fort McHenry, MD in Comparison to CTD Casts for Survey 1
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Figure 3.3-1. Indication of the Fort McHenry tidal stage relative to the CTD and water sample casts that were collected on 4/21/05 
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Figure 3.3-2. Salinity profile results from Stations 2, 3, 4, and 5 for the CTD casts collected on 4/21/05. 
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Station 5 - Water Temperature Profile
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Figure 3.3-3. Water temperature profile results from Stations 2, 3, 4, and 5 for the CTD casts collected on 4/21/05. 
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Station 5 - Tranmission Profile
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Figure 3.3-4. Transmissometer profile results from Stations 2, 3, 4, and 5 for the CTD casts collected on 4/21/05. 
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Figure 3.3-5. Turbidity profile results from Stations 2, 3, 4, and 5 for the CTD casts collected on 4/21/05. 
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Station 1 -Turbidity Profile (14:42)
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Station 1 - Water Temperature Profile (14:42)
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Station 1 - Salinity Profile (14:42)
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Figure 3.3-6. Turbidity, transmissometer, water temperature, and salinity profile results from Station 1 for the CTD cast collected on 4/21/05. 



 

 

Tidal Stage at Fort McHenry, MD in Comparison to CTD Casts for Survey 2
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Figure 3.3-7. Indication of the Fort McHenry tidal stage relative to the CTD and water sample casts that were collected on 5/25/05 



 

 

Station 1 - Salinity Profile
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Station 2 - Salinity Profile
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Station 3 - Salinity Profile
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Station 5 - Salinity Profile
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Figure 3.3-8. Salinity profile results from Stations 1, 2, 3, and 5 for the CTD casts collected on 5/25/05. 



 

 

Station 1 - Water Temperature Profile
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Station 2 - Water Temperature
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Station 3 - Water Temperature Profile
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Station 5 - Water Temperature Profile
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Figure 3.3-9. Water temperature profile results from Stations 1, 2, 3, and 5 for the CTD casts collected on 5/25/05. 



 

 

Station 1 - Transmissometer Profile
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Station 3 - Transmissomter Profile
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Figure 3.3-10. Transmissometer profile results from Stations 1, 2, 3, and 5 for the CTD casts collected on 5/25/05.
  



 

 

Station 1 - Turbidity Profile
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Station 2 - Turbidity Profile
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Figure 3.3-11. Turbidity profile results from Stations 1, 2, 3, and 5 for the CTD casts collected on 4/21/05.



 

 

Total Suspended Solids (mg/L) vs. % Transmission for Survey 1
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Total Suspended Solids (mg/L) vs. Optical Backscatter Values for Survey 1
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Figure 3.3-12 Total Suspended Solids (TSS) versus Turbidity and Transmission from the water samples 

and CTD profiles collected on 4/21/05. 



 

 

Total Suspended Solids versus Transmission (%) for Survey 2
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Total Suspended Solids versus Optical Backscatter Values for Survey 2
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Figure 3.3-13 Total Suspended Solids (TSS) versus Turbidity and Transmission from the water samples 

and CTD profiles collected on 5/25/05. 
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Figure C-1.  1998 Submerged Aquatic Vegetation, Curtis Bay, MD 
(Downloaded from VIMS website; Masonville along upper edge of figure) 
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Figure C-2.  1999 Submerged Aquatic Vegetation, Curtis Bay, MD 
(Downloaded from VIMS website; Masonville along upper edge of figure) 
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Figure C-3.  2000 Submerged Aquatic Vegetation, Curtis Bay, MD 
(Downloaded from VIMS website; Masonville along upper edge of figure) 
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Figure C-4.  2001 Submerged Aquatic Vegetation, Curtis Bay, MD 

(Downloaded from VIMS website; Masonville along upper edge of figure) 
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Figure C-5.  2002 Submerged Aquatic Vegetation, Curtis Bay, MD 

(Downloaded from VIMS website; Masonville along upper edge of figure) 
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Figure C-6.  2003 Submerged Aquatic Vegetation, Curtis Bay, MD 

(Downloaded from VIMS website; Masonville along upper edge of figure) 
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Figure C-7.  2004 Submerged Aquatic Vegetation, Curtis Bay, MD 
(Downloaded from VIMS website; Masonville along upper edge of figure) 
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TC-G1A TC-G1B TC-S1 TC-S2 BP-S1 BP-S2 SP-G1A SP-G1B SP-S1 SP-S2 WB-G1 WB-G2 KI-G1 KI-G2
Hickory Shad Alosa mediocris 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Atlantic Menhaden Brevoortia tyrannus 153 115 5 312 0 0 13 8 0 0 21 4 13 35
Weakfish Cynoscion regalis 0 4 0 0 0 0 0 0 0 0 0 0 0 0
Gizzard Shad Dorosoma cepedianum 5 6 0 0 0 0 22 9 0 0 2 0 2 0
Herring 0 0 7 0 0 0 0 0 0 0 0 0 0 0
Banded Killifish Fundulus diaphanus 0 0 1 0 0 0 0 0 0 0 0 0 0 0
Striped Killifish Fundulus majalis 0 0 1 0 2 3 0 0 0 0 0 0 0 0
Channel Catfish Ictalurus punctatus 0 0 0 0 0 0 1 0 0 0 0 1 0 1
Spot Leiostomus xanthurus 67 97 1 0 0 0 122 234 0 0 131 198 114 147
Striped Bass Morone saxatilus 9 23 4 1 6 5 7 2 3 0 6 9 3 1
White Perch Morone americana 45 92 64 6 67 42 54 18 14 1 8 26 28 20
Inland Silverside Menidia beryllina 0 0 12 10 0 0 0 0 0 0 0 0 0 0
Atlantic Silverside Menidia menidia 0 0 157 182 245 15 0 0 36 12 0 0 0 0
Summer Flounder Paralichthyus dentatus 0 1 0 0 0 0 0 1 0 0 0 0 0 0
Yellow Perch Perca flavescens 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Bluefish Pomatomus saltatrix 13 4 0 0 0 0 0 3 0 0 3 1 1 1
Blue Crab Callinectes sapidus 16 3 0 0 0 0 20 6 0 0 1 1 0 1

TOTAL ABUNDANCE 308 345 252 511 320 65 239 281 53 13 172 240 161 207
TOTAL NUMBER OF SPECIES 7 9 9 5 4 4 7 8 3 2 7 7 6 8

GILLNET
KURT IRON

TABLE C-1. SUMMARY OF THE COMPOSITION AND ABUNDANCE OF FISHERIES COLLECTIONS AT THOMS COVE, BP-FAIRFIELD, SOLLERS POINT, WET 
BASIN, AND KURT IRON STATIONS, BALTIMORE HARBOR (AUGUST 2005)

MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HABOR, MARYLAND

GILLNET
BP-FAIRFIELD SOLLERS POINT WET BASIN

SEINE
THOMS COVE

COMMON NAME SCIENTIFIC NAME GILLNET SEINEGILLNET SEINE
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YEAR 2003 SPRING 2004 FALL 2004 SPRING 2005 SUMMER 2005
SEINE GILLNET TRAWL SEINE GILLNET TRAWL SEINE GILLNET TRAWL GILLNET GILLNET

STATION M-S1 M-G1 M-G2 M-T1 M-T2 M-S1 M-G1 M-G2 M-T1 M-T2 M-S1 M-G1 M-G2 M-T1 M-T2 WB-G1 KI-G1 WB-G1 WB-G2 KI-G1 KI-G2
FAMILY SCIENTIFIC NAME COMMON NAME
Anguillidae Anguilla rostrata American Eel -- -- -- -- 1 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Engraulidae Anchoa mitchilli Bay Anchovy -- -- -- -- -- -- -- -- 8 -- 658 -- -- -- -- -- -- -- -- -- --
Clupeidae Alosa aestivalis Blueback Herring -- -- 1 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Clupeidae Alosa mediocris Hickory Shad -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1 -- -- -- --
Clupeidae Alosa pseudoharengus Alewife -- -- -- -- -- -- 2 1 -- -- -- 1 -- -- -- -- -- -- -- -- --
Clupeidae Alosa sapidissima American Shad -- -- -- -- -- -- 1 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Clupeidae Brevoortia tyrannus Atlantic Menhaden 1 30 69 -- -- -- 106 156 -- -- -- 157 216 -- -- 55 90 21 4 13 35
Clupeidae Dorosoma cepedianum Gizzard Shad 5 1 9 -- -- -- 4 4 -- -- 1 24 46 -- 1 -- 7 2 -- 2 --
Cyprinidae Cyprinus carpio Common Carp -- -- -- -- -- -- -- -- -- -- -- -- 1 -- -- -- 1 -- -- -- --
Cyprinidae Notropis hudsonius Spottail Shiner 39 -- -- -- -- 5 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Catostomidae Catostomus commersoni White Sucker 1 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Ictaluridae Ameiurus nebulosus Brown Bullhead -- -- -- -- -- -- -- -- -- -- -- -- 1 -- -- -- -- -- -- -- --
Ictaluridae Ictalurus punctatus Channel Catfish -- -- -- -- -- -- 1 1 -- -- -- 5 7 -- -- -- -- -- 1 -- 1
Esocidae Esox niger Chain pickerel -- -- -- -- -- -- -- 1 -- -- -- -- -- -- -- -- -- -- -- -- --
Atherinidae Menidia menidia Atlantic Silverside 224 -- -- -- -- 216 -- -- -- -- 77 -- -- -- -- -- -- -- -- -- --
Fundulidae Fundulus diaphanus Banded Killifish -- -- -- -- -- 6 -- -- -- -- 19 -- -- -- -- -- -- -- -- -- --
Fundulidae Fundulus heteroclitus Mummichog -- -- -- -- -- 54 -- -- -- -- 15 -- -- -- -- -- -- -- -- -- --
Fundulidae Fundulus majalis Striped Killifish 3 -- -- -- -- -- -- 1 -- -- 4 -- -- -- -- -- -- -- -- -- --
Moronidae Morone americana White Perch 474 140 413 201 247 137 209 152 3 6 12 233 293 9 17 108 144 8 26 28 20
Moronidae Morone saxatilus Striped Bass 878 -- 12 -- 2 10 34 53 2 2 4 39 46 1 1 21 7 6 9 3 1
Centrarchidae Lepomis gobbosus Pumpkinseed 6 -- -- -- -- 4 1 -- -- -- 12 -- -- -- -- -- -- -- -- -- --
Centrarchidae Micropterus salmoides Largemouth Bass 1 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Percidae Perca flavescens Yellow Perch 4 -- -- -- -- -- -- -- -- -- -- -- -- -- 6 3 1
Pomatomidae Pomatomus saltatrix Bluefish -- -- 1 -- -- -- -- -- -- -- -- 1 2 -- -- -- -- 3 1 1 1
Sciaenidae Leiostomus xanthurus Spot -- -- -- -- -- -- -- 1 -- -- -- 32 22 -- -- -- -- 131 198 114 147
Gobiidae Gobiosoma bosci Naked Goby 11 -- -- -- -- -- -- -- -- -- 1 -- -- -- -- -- -- -- -- -- --
Paralichthyidae Paralichthys dentatus Summer Flounder -- -- -- -- -- -- -- -- -- -- 1 3 -- -- -- -- -- -- -- --
Portunidae Callinectes sapidus Blue Crab -- 1 2 2 -- -- -- 1 1 2 -- 6 1 -- 1 3 1 1 1 1

TABLE C-2.  FISH SPECIES CAUGHT BY SEASON, EQUIPMENT, AND STATION AT MASONVILLE FROM 2003 THROUGH 2005
MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND
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SUMMER 2003 SPRING 2003 SUMMER 2004 FALL 2004 SUMMER 2005
M-B1 M-B2 M-B3 M-B4 M-B4 M-B5 M-B6 M-B7 M-B8 M-B9 M-B4 MSNSURF05-3 MSNSURF05-4 WBSURF05-1

ORDER FAMILY SCIENTIFIC NAME
Cnidaria -- Diadumene leucolena -- -- -- -- -- -- -- -- -- -- -- -- -- --
Cnidaria -- Edwardsia elegans -- -- -- -- -- -- -- -- -- -- -- -- -- --
Turbellaria -- Turbellaria sp. -- -- -- -- -- -- -- -- -- -- -- -- -- --
Nemertinea -- Carinoma tremaphorus -- 6.80 6.80 -- -- -- -- 6.80 6.80 6.80 6.80 -- 6.80 --
Nemertinea -- Lineus bicolor -- -- -- -- -- -- -- -- -- -- -- -- -- 13.60
Annelida Polychaeta Eteone heteropoda 6.80 -- -- -- 13.60 -- -- -- -- 6.80 -- -- 13.60 6.80
Annelida Polychaeta Heteromastus filiformis -- -- -- -- 27.20 6.60 54.40 74.80 34.00 142.80 54.40 20.40 13.60 --
Annelida Polychaeta Hobsonia florida -- -- -- -- 6.80 -- 95.20 6.80 27.20 95.20 6.80 13.60 190.40 --
Annelida Polychaeta Marenzellaria viridis 108.80 244.80 2,386.80 -- -- 61.20 149.60 95.20 244.40 108.80 -- 176.80 95.20 --
Annelida Polychaeta Neanthes succinea 6.80 40.80 68.00 -- -- -- 20.40 258.40 142.80 13.60 6.80 27.20 61.20 --
Annelida Polychaeta Nereididae -- -- 6.80 -- -- -- -- -- -- -- -- -- -- --
Annelida Polychaeta Polydora cornuta 6.80 -- 27.20 -- -- -- -- 13.60 122.40 -- 108.80 61.20 --
Annelida Polychaeta Streblospio benedicti 2,876.40 1,033.60 292.40 333.20 1,999.20 578.00 809.20 2,046.80 2,556.80 2,026.40 693.60 3,964.40 1,550.40 3,175.60
Annelida Oligocheta Tubificoides spp. 707.20 1,870.00 1,346.40 1,156.00 1,978.80 -- 102.00 251.60 95.20 1,210.40 163.20 448.80 741.20 367.20
Gastropda -- Littoridinops tenuipes -- -- -- -- -- -- -- -- -- -- -- -- -- --
Gastropda -- Cratena pilata -- -- -- -- -- -- -- -- -- -- -- -- -- --
Bivalvia -- Geukensia demissa -- -- -- -- -- -- 6.80 6.80 -- -- -- --
Bivalvia -- Macoma balthica 761.60 584.80 312.80 333.20 81.60 6.80 156.40 115.60 13.60 88.40 -- 20.40 54.40 74.80
Bivalvia -- Macoma mitchelli 27.20 40.80 47.60 20.40 156.40 81.60 251.60 265.20 40.80 353.60 54.40 13.60 95.20 --
Bivalvia -- Mulinia lateralis 6.80 6.80 -- -- -- -- -- -- -- -- -- -- --
Bivalvia -- Mya arenaria 27.20 40.80 61.20 -- -- -- 6.80 -- -- -- -- -- --
Bivalvia -- Mytilopsis leucophaeata -- -- -- -- -- -- -- -- -- -- -- -- --
Bivalvia -- Rangia cuneata -- -- -- -- 34.00 13.60 142.80 224.40 34.00 40.80 27.20 61.20 129.20 --
Crustacea Amphipoda Ameroculodes spp. Complex -- -- -- -- -- -- -- -- -- -- -- -- --
Crustacea Amphipoda Apocorophium lacustre -- -- -- -- -- -- -- -- -- -- -- --
Crustacea Amphipoda Gammarus daiberi -- -- -- -- -- -- -- -- -- 6.80 -- -- --
Crustacea Amphipoda Leptocheirus plumulosus 95.20 1,883.60 1,448.40 27.20 1,652.40 938.40 2,747.20 5,120.40 1,400.80 4,780.40 6.80 -- 720.80 --
Crustacea Amphipoda Melita nitida -- -- -- -- -- -- -- -- -- -- -- -- --
Crustacea Isopoda Cyathura polita 6.80 40.80 516.80 6.80 -- 6.80 74.80 6.80 13.60 88.40 -- -- 13.60 --
Crustacea Isopoda Edotea triloba -- 34.00 68.00 -- -- 13.60 47.60 278.80 20.40 340.00 -- -- 6.80 --
Crustacea Mysidacea Neomysis americana -- -- -- -- -- -- -- -- -- -- -- -- --
Diptera -- Chironomidae pupae -- -- -- -- -- -- -- -- -- -- -- 6.80 6.80 --
Diptera -- Chironomidae larvae 6.80 -- -- 6.80 6.80 6.80 -- -- -- -- 54.40 442.00 136.00 --

TABLE C-3.  CUMULATIVE LIST OF BENTHIC SPECIES COLLECTED BY SEASONAL DENSITY AND STATION NUMBER
MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND
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MONTH AND YEAR

Aug-03 May-04 Jul-04 Oct-04 Feb-05 Jun-05 Aug-05 Sep-05
FAMILY SCIENTIFIC NAME COMMON NAME

Gaviidae Gavia immer Common Loon X
Podicipedidae Podilymbus podiceps Pied-Billed Grebe X
Phalacrocoridae Phalacrocorax auritus Double-crested Cormorant X X X X X X
Ardeidae Ardea herodias Great Blue Heron X X X X X X X
Ardeidae Ardea alba Great Egret X X X X
Ardeidae Butorides virescens Green Heron X X X X X
Ardeidae Nycticorax nyticorax Black-crowned Night-Heron X X X
Ardeidae Nyctanassa violacea Yellow-crowned Night-Heron X
Cathartidae Coragyps atratus Black Vulture X
Cathartidae Cathartes aura Turkey Vulture X X
Anatidae Branta canadensis Canada Goose X X X
Anatidae Cygnus olor Mute Swan X X X
Anatidae Anas strepera Gadwall X
Anatidae Anas americana American Wigeon X
Anatidae Anas rubripes American Black Duck X
Anatidae Anas platyrhynchos Mallard X X X X X X X X
Anatidae Anas crecca Green-winged Teal X X
Anatidae Aythya valisineria Canvasback X
Anatidae Aythya collaris Ring-necked Duck X
Anatidae Aythya affinis Lesser Scaup X X
Anatidae Bucephala albeola Bufflehead X X
Anatidae Mergus merganser Common Merganser X
Anatidae Oxyura jamaicensis Ruddy Duck X
Accipitridae Pandion haliaetus Osprey X X X X
Accipitridae Haliaeetus leucocephalus Bald Eagle X X X X
Accipitridae Circus cyaneus Northern Harrier X
Accipitridae Accipiter striatus Sharp-shinned Hawk X
Accipitridae Accipiter cooperii Cooper's Hawk X
Accipitridae Buteo lineatus Red-shouldered Hawk X
Accipitridae Buteo jamaicensis Red-tailed Hawk X
Phasianidae Phasianus colchicus Ring-necked Pheasant X X
Rallidae Fulica Americana American Coot X

TABLE C-4. CUMULATIVE  LIST OF AVIAN SPECIES OBSERVED AT MASONVILLE
MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND
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MONTH AND YEAR
Aug-03 May-04 Jul-04 Oct-04 Feb-05 Jun-05 Aug-05 Sep-05

FAMILY SCIENTIFIC NAME COMMON NAME

Charadriidae Charadrius vociferous Killdeer X X X
Scolopacidae Actitis macularia Spotted Sandpiper X X
Scolopacidae Calidris minutilla Least Sandpiper X
Laridae Larus atricilla Laughing Gull X X X X X
Laridae Larus delawarensis Ring-billed Gull X X X X
Laridae Larus argentatus Herring Gull X X X X
Laridae Larus marinus Great Black-backed Gull X
Laridae Larus sp. Gull sp. (juvenile) X
Laridae Sterna caspia Caspian Tern X X
Laridae Sterna hirundo Common Tern X
Laridae Sterna forsteri Forster’s Tern X
Laridae Sterna antillarum Least Tern X
Columbidae Columba livia Rock Dove X
Columbidae Zenaida macroura Mourning Dove X X
Cuculidae Coccyus americanus Yellow-Billed Cuckoo
Apodidae Chaetura pelagica Chimney Swift X
Alcedinidae Ceryle alcyon Belted Kingfisher X X X X
Picidae Sphyrapicus varius Yellow-bellied Sapsucker X
Picidae Picoides pubescens Downy Woodpecker X X
Picidae Colaptes auratus Northern Flicker X X X
Tyrannidae Sayornis phoebe Eastern Phoebe X
Tyrannidae Tyrannus tyrannus Eastern Kingbird X X X
Corvidae Cyanocitta cristata Blue Jay X
Corvidae Corvus brachyrhynchos American Crow X X X X
Hirundinidae Tachycineta bicolor Tree Swallow X X
Hirundinidae Stelgidopteryx serripennis

g g
Swallow X

Hirundinidae Hirundo rustica Barn Swallow X X X
Paridae Baeolophus bicolor Tufted Titmouse X
Troglodytidae Thryothorus ludovicianus Carolina Wren X X X X
Troglodytidae Trolodytes aedon House Wren X X X
Troglodytidae Cistothorus palustris Marsh Wren X
Turdidae Turdus migratorius American Robin X X

MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND
TABLE C-4. CONTINUED
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MONTH AND YEAR
Aug-03 May-04 Jul-04 Oct-04 Feb-05 Jun-05 Aug-05 Sep-05

FAMILY SCIENTIFIC NAME COMMON NAME

Mimidae Dumetella carolinensis Gray Catbird X X X X
Mimidae Mimus polyglottos Northern Mockingbird X X X
Sturnidae Sturnus vulgaris European Starling X X
Bombycillidae Bombycilla cedrorum Cedar Waxwing X X
Parulidae Vermivora ruficapilla Nashville Warbler X
Parulidae Dendroica petechia Yellow Warbler X X
Parulidae Dendroica coronata Yellow-rumped Warbler X
Parulidae Dendroica palmarum Palm Warbler X
Parulidae Geothylpis trichas Common Yellowthroat X X X X X
Emberizidae Spizella arborea American Tree Sparrow X
Emberizidae Spizella pusilla Field Sparrow X
Emberizidae Passerculus sandwichensis Savannah Sparrow X X
Emberizidae Passerella iliaca Fox Sparrow X X
Emberizidae Melospiza melodia Song Sparrow X X X X
Emberizidae Melospiza georgiana Swamp Sparrow X X
Emberizidae Zonotrichia albicollis White-throated Sparrow X
Emberizidae Junco hyemalis Dark-eyed Junco X
Cardinalidae Cardinalis cardinalis Northern Cardinal X X X X
Cardinalidae Guiraca caerulea Blue Grosbeak X X
Cardinalidae Passerina cyanea Indigo Bunting X X
Icteridae Dolichonyx oryzivorus Bobolink X
Icteridae Agelaius phoeniceus Red-winged Blackbird X X X X X X
Icteridae Quiscalus quiscula Common Grackle X X
Icteridae Molothrus ater Brown-headed Cowbird X
Icteridae Icterus spurious Orchard Oriole X X
Fringillidae Carpodacus mexicanus House Finch X
Fringillidae Carduelis tristis American Goldfinch X X X
Passerodae Passer domesticus House Sparrow X

MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND
TABLE C-4. CONTINUED
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Table C-5.  Cumulative List of Botanical Species Observed at Masonville During Seasonal 

Surveys Conducted from 2003 through 2004 
 

Scientific Name Common Name 
Bidens sp. Beggar ticks species 
Catalpa speciosa Northern catalpa 
Cercis canadensis Redbud 
Clematis terniflora Sweet autumn clematis 
Eupatorium rugosum White snakeroot 
Hibiscus palustris Swamp rose mallow 
Impatiens capensis Jewelweed 
Iva frutescens Marsh-elder 
Morus alba White mulberry 
Myriophyllum spicatum Eurasian watermilfoil 
Parthenocissus quinquefolia Virginia creeper 
Paulownia tomentosa Royal paulownia 
Phragmites australis Common reed grass 
Phytolacca americana Pokeweed 
Rhus aromatica Fragrant sumac 
Rhus sp. Sumac species 
Rhus typhina Staghorn sumac 
Robinia pseudoacacia Black locust 
Rubus allegheniensis Blackberry 
Rumex crispus Curly dock 
Salix nigra Black willow 
Sassafras albidum Sassafras 
Silene noctiflora Night-flowering catchfly 
Toxicodendron radicans Poison ivy 
Ulmus rubra Slippery elm 
Vitis sp. Grape species 
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21 October 2005 
 
TO: Jane Boraczek LOCATION: EA – Eastern Shore 

FROM: Charles Leasure LOCATION: Loveton 

SUBJECT: SAV Survey within Footprint of the Proposed Masonville Dredge Material 
Containment Facility, Middle Branch Patapsco River

 
EA conducted a SAV survey on 19 October 2005 at the above-referenced site.  The survey was 
conducted along the northern shoreline of the existing Masonville Dredge Material Containment 
Facility, adjacent to the sunken barges (within the proposed footprint of the new facility), within 
the area of the shoal northeast of the sunken barges, and within the Kurt Iron Channel.  The 
purpose of the survey was to determine whether SAV was present within the footprint of the 
proposed dredge material containment facility. 
 
The survey was conducted from an open work boat.  The survey was limited to areas with 7-8 
feet of water, or less.  Throughout the survey areas, an iron garden rake was thrown into the 
water and pulled across the bottom in an effort to bring to the surface any SAV that may be 
present.  SAV presence or absence was noted without use of the rake in areas with shallow water 
where the bottom could be clearly observed from the boat. 
 
Results 
 
One species of SAV, Eurasian watermilfoil (Myriophyllum spicatum), was observed within the 
survey area.  Filamentous algae were also observed.  Eurasian watermilfoil was observed 
floating within the survey area.  The pieces of floating Eurasian watermilfoil were generally 
small (less than 12 inches long) and were encountered infrequently.  See attached photographic 
record for details. 
 
Eurasian watermilfoil was observed growing within the Kurt Iron Channel, in the shallow water 
along the shoreline (Figure 1).  Along the western shoreline of Kurt Iron Channel, the beds of 
Eurasian watermilfoil were approximately 5 feet wide and extended several hundred feet along 
the edge.  Along the southern shoreline of the channel, at the mouth of a culvert, another bed of 
Eurasian watermilfoil was present.  The southeast corner of the Kurt Iron Channel supported the 
largest and densest bed of Eurasian watermilfoil within the survey area.  Smaller beds were also 
present along the western shoreline of the Kurt Iron Channel. 
 
The beds of Eurasian watermilfoil within the Kurt Iron Channel ranged in density from 1 to 3, 
based on a method developed by the U.S. Fish and Wildlife Service, adapted from the Braun-
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Blanquet scale.  A figure depicting the density scale is attached (Figure 2).  Total coverage of 
SAV at the time of the survey was approximately 16,654 sq ft (0.38 acres). 
 
Recommendations 
 
The survey was conducted at the end of the peak growing season for SAV in the region.  SAV 
distribution, density, and composition (number of species) may be under represented by this 
survey due to the time of year it was conducted.  If the project schedule allows, SAV surveys 
should be considered for the 2006 growing season. 
 
Discussions with the relevant resource agencies should continue in regard to permit application 
and mitigation requirements.  The SAV observed to be growing within the project footprint 
during this survey was confined to the shorelines of the Kurt Iron Channel.  The sediment 
sampling results for the Kurt Iron Channel have demonstrated that this portion of the project 
footprint contains some of the most contaminated sediments. 
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Figure 1.  Location of Observed SAV in Kurt Iron Channel at Masonville During 
the October 2005 Survey 
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Source:  U.S. Fish and Wildlife Service, adapted from Braun-Blanquet scale used 
to rate SAV density through rake throws, adapted from VIMS website. 

 
Figure 2.  Density Classification of Collected SAV 



Photographic Record 
 
Masonville Dredged Material Containment Facility  
Baltimore Harbor, Maryland 
Submerged Aquatic Vegetation Survey (October 2005) 
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Gillnet (open water)- Species Richness
Masonville low or average (relative to controls)
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Trawl (bottom)-Species Richness
Masonville low (relative to other sites in most seasons)
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Seine (shoreline)-Species Richness

Masonville Cove high (relative to most sites in most seasons)
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APPENDIX D – ENDANGERED SPECIES ACT SECTION 7 CONSULTATION 
 
 

BIOLOGICAL ASSESMENT FOR THE MASONVILLE DREDGED MATERIAL 
CONTAINMENT FACILITY 

 
BALTIMORE HARBOR, MARYLAND 

 
May 2006 

 
Prepared by: U.S. Army Corps of Engineers, Baltimore District 

 
Section 7(a)(2) of the Endangered Species Act (ESA) (16 U.S.C. 1531 et. seq.) requires every 
Federal agency, in consultation with and with the assistance of the United States Fish and 
Wildlife Service (USFWS) and the National Marine Fisheries Service (NMFS), to ensure that 
any action it authorizes, funds, or carries out, in the United States or upon the high seas, is not 
likely to jeopardize the continued existence of a listed species or result in the destruction or 
adverse modification of designated critical habitat.  In accordance with Section 7(a)(2), the 
following information is provided to the NMFS in order to initiate Section 7(a)(2) consultation.  
This assessment includes: 
 
1. A description of the proposed action; 
2. A listing of the species of concern; 
3. An analysis of the effects of the proposed action; and, 
4. The Federal agency’s opinions regarding the effects of the proposed action. 
 
This Section 7 Consultation is the result of an informal consultation with the NMFS by EA 
Engineering, Science, and Technology (EA) on behalf of the U.S. Army Corps of Engineers 
(USACE), Baltimore District. The informal consultation letter received by EA from the NMFS is 
attached. 
 
I.  DESCRIPTION OF PROPOSED ACTION 
 
A. Purpose 
 
The purpose of the proposed project is to create a dredged material containment facility (DMCF) 
to help meet the 20-year Baltimore Harbor dredging need to place 1.5 mcy of dredged material 
per year. The USACE, Baltimore District, in partnership with the State of Maryland Department 
of Transportation, Maryland Port Administration (MPA), coordinates the maintenance of the 
Port of Baltimore’s channel system, and continually assesses dredging needs and placement 
capacity. The Dredged Material Management Act was passed by the Maryland General 
Assembly in May of 2001 and mandated that placement options to meet the short- and long-term 
shortfalls in dredged material placement capacity for the Chesapeake Bay Approach Channels 
and Baltimore Harbor Channels be identified. The MPA created a committee known as the 
Harbor Team to identify potential dredged material placement sites for material dredged from the 
Baltimore Harbor. The team recommended three options for consideration: expansion of the 
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existing Masonville Marine Terminal, construction of a dredged material containment facility 
(DMCF) adjacent to the former BP Amoco Asphalt Terminal (BP-Fairfield), and construction of 
a DMCF adjacent to Sparrows Point. These locations are shown in Figure 1. The need to open a 
placement site for Harbor material by 2009 is driven by the State of Maryland law which 
requires the Hart-Miller Island (HMI) DMCF to close by December 31, 2009. The proposed 
Masonville DMCF would meet anticipated shortages in placement capacity beginning with 
placement of dredged material in 2009 at the site. The proposed Masonville DMCF would not 
only receive its intended annual placement of 0.5 to 1.0 mcy per year for the first few years, but 
would likely be overloaded due to the shortage of placement sites for Harbor material, receiving 
0.9 to 1.4 mcy per year for the first 5 years of placement in order to meet harbor placement 
needs.   
 
B. Description of Proposed Action 
  
The proposed Masonville DMCF is located in the middle branch of the Patapsco River, across 
from South Locust Point near the Baltimore Harbor Tunnel (I-895). This site lies completely 
within the limits of the City of Baltimore.  The Masonville site is bordered by the Patapsco River 
and Ferry Bar Channel to the north, an industrial site to the south, a habitat protection area to the 
west and southwest, and the existing MPA property to the east. The property containing the 
proposed facility alignment and the adjacent habitat protection area are owned by the MPA.  
 
1. Alternatives Considered 
 
Both State and Federal siting investigation/screenings were applied before settling on a proposed 
action.  The processes included both aquatic and upland alternatives.  The Federal DMMP 
considered 35 facility types including upland options such as agricultural application, mine 
reclamation, and innovative uses, such as making bricks and aggregates.  Combinations of 
options generated 79 alternatives for dredged material placement. After considering all of the 
environmental, human use and economic issues for each option (per 33 CFR Part 335), the 
DMMP recommended further study of multiple confined disposal facilities for the Harbor 
options (USACE 2005). 
 
The State of Maryland has been trying to identify options for dredged material placement since 
the late 1960s.  Hundreds of sites and upland placement options have been considered including 
the upland options considered by the Federal DMMP.  Dredged material placement within the 
State of Maryland is dictated by several State statutes, including one that restricts the placement 
of Harbor materials to placement in confined facilities (due to the potential for contamination).  
Land use studies were among the tools used to identify options around the Harbor for siting of 
confined facilities or handing sites to meet the placement needs described in Section I.A.  After 
considering all of the potential environmental and human use impacts of potential options, three 
potential options were proposed for site development (Section I.A).   
 
Because the Masonville site is owned by the State, has no statutory restrictions, and poses a 
lower potential for environmental and human impacts (relative to the other sites) due to existing 
contamination and location within the Patapsco River, Masonville was selected as the preferred 
alternative for this action. 
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a. Proposed Masonville DMCF Alignment 
 
The proposed Masonville DMCF has a footprint of 141 acres. Of this, 126 acres are open water 
(River bottom), approximately 1 acre is vegetated wetlands (tidal/non-tidal swales), 10 acres are 
uplands along the shoreline, 3 acres are existing unauthorized fill (a dry dock), and one acre of 
fill is anticipated from movement of sunken barges off of the proposed dike line. The proposed 
alignment includes a channel between the existing Masonville Marine Terminal Phase II and the 
former Kurt Iron and Metal (KIM) facility and an area known as the Wet Basin adjacent to the 
Fairfield Marine Terminal. The facility will have an estimated placement capacity of 16 mcy. 
The containment structure will consist of four sections: an onshore dike, a cofferdam, an armored 
dike, and a beach. The initial dike height for this project is +10 ft MLLW.  The final elevation of 
the dikes is +36 ft MLLW.  Both on-site and off-site material will be used during the 
construction of the containment structure and unsuitable material within the borrow area will be 
placed at Hart-Miller Island DMCF. The proposed alignment for the Masonville DMCF is shown 
in Figure 2. 
 
The proposed action also includes mitigation projects within the adjacent habitat protection area, 
including tidal wetland creation, reef creation, substrate improvements, beach creation, non-tidal 
wetland creation, and the development of a bird sanctuary.  
 
b. No Action Alternative 
 
The no action alternative would maintain existing conditions within the study area. The proposed 
DMCF would not be constructed and the 141-acre footprint would remain unaltered.  There 
would continue to be a critical near-term shortage of dredged material placement capacity for the 
channels, anchorages, and berthing areas in the Patapsco River.  None of the mitigation projects 
associated with the proposed facility would be realized. 
 
2. Project Area Description 
 
The site includes shoreline, upland, and aquatic or open water areas.  Prior to its acquisition by 
the MPA in 1978, Masonville was used first for mining sand and gravel and then later as a 
dredged material placement site by Arundel Corporation.  In addition to dredged material from 
Baltimore Harbor, the site was also used for the disposal of building and ship debris, mining 
tailings, and incinerator waste.  After acquiring the property, MPA continued to use the site for 
dredged material placement through 1989.  The Masonville peninsula is comprised of two 
sections, Phase I and Phase II.  Phase I was completed as an automobile terminal in 2000.  Final 
construction of Masonville Phase II began in 2002 to prepare this area for automobile storage.  
There is an inlet directly east of Masonville that is bordered by the former KIM Company and is 
part of the current Mercedes facility.  The former KIM site was operated as a ship scrapping 
facility until 1997.  Since its purchase, an environmental assessment of the site has been 
completed, and clean-up efforts are currently underway.  The KIM property is included in the 
Masonville DMCF footprint, and if the DMCF moves forward, the project will include 
remediation of  hazardous materials in 25 sunken and derelict vessels (adjacent to the old KIM 
site) and capping of the remaining materials within the DMCF. 
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The northwest shoreline of the site is natural, but littered with debris piles composed of treated 
timber, rubble, and concrete.  Much of the shoreline along the footprint for the proposed 
alignment is composed of concrete and rubble with a steep, upland berm of vegetation.  Along 
the western shoreline of the site, rubble, concrete, and old pilings make up the majority of the 
shoreline, with severe erosion occurring along the banks in some areas. 
 
Environmental investigations were conducted within the area from 2003 to 2005, including the 
following studies: water quality, sediment quality, fisheries and aquatic,  benthos, SAV, shallow 
water habitat, terrestrial vegetation and wetlands, avian and other wildlife. Investigations into 
avian and wildlife species included studies related to rare, threatened and endangered (RTE) 
species.  
 
The average depth of the site is approximately 10 ft, with a range of approximately 0 to 40 ft. 
Most of the site is less than 17 feet deep with one deeper area along the east side that was 
dredged previously.  Average water quality parameters for the site are shown in Table 1. Studies 
have indicated that the substrate within the footprint of the proposed Masonville DMCF is 
predominately silts and clay, which is consistent with the Patapsco River as a whole. The 
footprint of the proposed facility includes 130 acres of open water habitat and River bottom.  A 
small amount of SAV (0.38 acres) occurs within the proposed alignment with a total of 10 acres 
of Tier I/Tier II SAV (shallow water habitat, < 6.5 feet) occurring within the footprint of the 
proposed DMCF. 
 
Table 1.  Average Seasonal Water Quality Parameters Measured At Masonville Sampling 
Locations between 2003 and 2005 

  Spring Summer Fall 
Surface 24.4 26.3 18.2 
Mid 23.4 26.1 19.1 Temperature (oC) 
Bottom 22.7 24.9 19.9 
Surface 8.3 8.3 6.1 
Mid 8.1 8.1 6.2 pH 
Bottom 7.7 7.8 7.5 
Surface 9.4 9.6 8.1 
Mid 8.2 7.9 7.8 Dissolved Oxygen 

(mg/L) 
Bottom 6.7 5.1 7.4 
Surface 4.8 4.6 9.0 
Mid 5.3 4.9 7.4 Salinity (ppt) 
Bottom 5.5 5.8 4.0 
Surface 5.7 16.4 2.9 
Mid 6.7 14.7 4.5 Turbidity (NTU) 
Bottom 9.2 10.9 5.5 
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II. SPECIES OF CONCERN 
 
Based on the informal consultation letter from NMFS dated October 11, 2005, the following 
threatened and endangered species are a concern in the Patapsco River and proposed Masonville 
DMCF area, 

• Shortnose Sturgeon (Acipenser brevirostrum) 
• Kemp’s ridleys (Lepidochelys kempii) 
• Leatherback (Dermochelys coriacea) 
• Loggerhead (Caretta caretta) 
• Green sea turtle (Chelonia mydas) 

 
The NMFS also noted that Atlantic Sturgeon (Acipenser oxyrhynchus) is being considered for 
listing as a Rare, Threatened or Endangered species although it is not yet a candidate species.  
Based upon Reward Program collections (described in Section II.A), wild Atlantic Sturgeon 
predominantly occur in the Mid- and southern reaches of the Chesapeake Bay.  As of March 1, 
2006, 979 wild Atlantic sturgeon have been captured in the USFWS reward program.  Of these, 
95 percent were collected south of the Bay Bridge, which is a minimum of 27 miles from the 
Masonville site.  As of March 1, 2006, 53 wild Atlantic sturgeon were collected north of the Bay 
Bridge.  The closest collections relative to Masonville were 2 specimens in gillnets and 1 in a 
pound net set at the mouth of the Patapsco River, approximately 8.5 miles from Masonville.   
 
In a more recent letter from NMFS (dated March 23, 2006) the concern for impacts to listed 
whale species resulting from increased ship traffic to and from the Port of Baltimore associated 
with the Masonville DMCF was also raised as a potential concern.  As a result, the following list 
of whale species has also been added to this assessment: 

• Northern right whale (Eubalaena glacialis) 
• Humpback whale (Megaptera novaeangliae) 
• Fin whale (Balaenoptera physalus) 
• Sei whale (Balaenoptera borealis) 
• Blue whale (Balaenoptera musculus) 
• Sperm whale (Physeter macrocephalus) 

 
A. Shortnose Sturgeon  
 
Shortnose Sturgeon (SNS) have been documented in the Chesapeake Bay since the 1600s, when 
settlers first colonized America.  Historical records indicate that SNS were commonly found to 
inhabit the Potomac River in Maryland in the 1800s (Uhler and Lugger 1876).  Until recently, 
few SNS had been reported in the Chesapeake Bay and the last known resident populations were 
considered extirpated in the 1970s (Dadswell et al. 1984).  There is, however, a documented 
resident population in the Delaware River (Hastings et al. 1987).  When SNS were found in the 
Bay over the last 20 years, it was generally believed that they were infrequent transients, non-
resident adults that had traveled through the Inland Waterway, Chesapeake & Delaware (C&D) 
Canal, from the Delaware Bay into the Chesapeake Bay.  Spawning occurs in upper, freshwater 
areas, while feeding and over wintering activities may occur in both fresh and saltwater habitats.  
Suitable and/or critical habitat for SNS in the Chesapeake Bay is currently unknown, due to their 
infrequent detection in the Bay.  Spawning habitat has not been identified in the Chesapeake 
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Bay.  Prior to 1998, no juveniles or spawning activity had been observed in the Chesapeake Bay 
for decades, leading to the assumption that a distinct population segment, or resident population, 
did not exist in the Chesapeake Bay.  Speculation has been that overfishing, loss of habitat, and 
spawning impediments such as the Conowingo Dam have contributed to their decline or 
extirpation.  At present, the continued existence of a distinct SNS population in the Chesapeake 
Bay remains uncertain.  However, genetic assessments of the SNS captured from the Reward 
Program in the Chesapeake Bay have indicated that the Chesapeake Bay specimens analyzed are 
genetically similar to the Delaware River population that is currently stable (Wirgin et al. 2002). 
 
SNS usually occur in the Chesapeake Bay at depths between 3.3 and 39.4 ft (1 and 12 m) 
(Kieffer and Kynard 1993, Savoy and Shake 2000, Welsh et al. 2000) although captures have 
been made at depths up to 60 ft.  Due to the stress caused by high temperatures of summer 
surface waters SNS seek deep, cooler waters during warm seasons.   
 
The NMFS has been reviewing SNS catches in the Chesapeake Bay as a result of the USFWS 
Reward Program that was initiated in 1996.  This program has resulted in the reporting and 
documentation of SNS as incidental bycatch in gillnets, pound nets, catfish traps, fyke nets, hoop 
nets, and eel traps of watermen in the Chesapeake Bay.  Recent SNS data provided by the 
USFWS from the reward program have indicated that 71 SNS have been captured, but no SNS 
have been captured within the proposed alignment of the proposed Masonville DMCF through 
March 1, 2006.  Only five specimens have been collected in the Patapsco River, the locations of 
which are depicted in Figure 3.  The closest SNS capture was approximately 8.5 miles east of the 
project site in the mouth of the Patapsco River.   
 
Of the 71 SNS captured from 1996 to 2006 as part of the Reward Program, nine were captured in 
the Susquehanna River and two were captured from the Susquehanna Flats; SNS have also been 
captured in upper Bay tributaries: two in the Bohemia River, two in the Sassafras River, and one 
in the Elk River.  In addition, 36 SNS captures were made north of the Bay Bridge, and the 
remaining 19 SNS were captured south of the Bay Bridge in the vicinity of Kent Island, Holland 
Point (near Herring Bay), north of Barren Island, Fishing Bay (near the Nanticoke River), and 
the Potomac River (8 SNS captures).  It is important to note that all SNS captures north of the 
Bay Bridge (latitude 39˚00’00’’) occurred in December through June.  This may be an affect of 
spring freshwater discharge and the associated depression of salinity with distance down the Bay 
with SNS preference for lower salinity waters.   
 
Length data from the Reward Program captures indicate that the largest SNS were generally 
captured in the middle Chesapeake Bay around the Potomac River mouth through the Barren 
Island area.  ‘Possible juveniles’ have all been captured in the upper Chesapeake Bay. 
 
The majority of the SNS found in the Chesapeake Bay through the USFWS Reward Program 
have been captured in relatively shallow water [<25 ft (<7.6 m)], consistent with the gear type of 
the commercial watermen (primarily gillnets and pound nets).  This is also consistent with some 
studies which have found that sturgeon tend to stay in the top 6.6 ft (2 m) of the water column 
when traveling, and come into shallow waters to feed (Moser and Ross 1993).  While it is 
probable that the gear type in which the SNS were captured influences both the location and 
depth of the recorded capture locations in the USFWS Reward Program data, it can be deduced 



Proposed Masonville DMCF 
Draft Environmental Impact Statement  May 2006 

 7

from this information that sturgeon are using waters of 4 to 60 ft (1.2 to 18.3 m) in at least the 
months of December through June each year.  SNS are known to overwinter in deep, channel 
sections of rivers (NMFS 1999a).  Thus, it is probable that the Howell Point to Grove Point 
section of the upper Chesapeake Bay provides overwintering habitat for SNS due to the water 
depth.  The extent to which SNS use the shipping channel in this region is unknown.  Four of the 
SNS were captured in the general vicinity of the southern approach channels to the C&D Canal 
and one was captured near the Tolchester Channel.  However, many more have been captured in 
shallower waters.  In consultation with the NMFS, using funding provided by the USACE, the 
USFWS conducted a study from December 1997 through June 2000 to determine the distribution 
of SNS in the upper Chesapeake Bay.  The USFWS deployed nets in the shipping channels in the 
upper Bay and some of the proposed dredged material placement sites in the upper Bay.  No SNS 
were caught in any of the shipping channels.   
 
No SNS were captured in the waters immediately surrounding the proposed Masonville DMCF 
site in the Reward Program as of March 1, 2006.  Reconnaissance and State feasibility-level 
fisheries surveys were conducted in the project area from 2003 to 2005. A total of 28 species 
were collected by trawl, seine or gillnet.  No SNS were observed during these surveys.  
 
B. Sea Turtles 
 
Of the four sea turtle species found in Chesapeake Bay, loggerheads and Kemp’s ridleys are the 
most common and are most likely to be found in the Chesapeake Bay.  Leatherbacks typically 
continue past the Chesapeake Bay, while loggerheads and Kemp’s ridleys will enter the Bay 
once water temperatures reach 18 to 20˚C (64.4 to 68 ˚F) (Lutcavage and Musick 1985, Byles 
1988, CBP 2005).  Loggerheads and Kemp’s ridleys in-migrate into Chesapeake Bay in late May 
or early June once water temperatures warm and out-migrate in September and October 
(Lutcavage and Musick 1985, Byles 1988, Keinath et al. 1994).  Loggerheads account for nearly 
90 percent of the summer sea turtle population in the Chesapeake Bay (CBP 2005).  The greatest 
threats to sea turtles in the Chesapeake Bay are injury and death from boat propellers, accidental 
capture in pound nets, and ingestion of plastic refuse. 
 
Sea turtles generally nest on high-energy sand beaches along the eastern seaboard, south of the 
State of Maryland.  No nesting is known to occur within the Chesapeake Bay (Evans et al. 1997).   
 
The Chesapeake Bay is an important developmental and foraging habitat for sea turtles in the 
summer months.  After over-wintering in southern waters, sea turtles migrate north along the 
Atlantic coast to feed during the summer months.  Loggerheads feed mostly on shellfish such as 
horseshoe crabs, clams, mussels, and other invertebrates.  Kemp’s ridleys prefer horseshoe crabs, 
but will consume other crustaceans, sea grasses, sponges, fish, mollusks, and snails.  
Loggerheads typically use channel edges (mean water depth of 9.4 m) whereas ridleys occupy 
shallower areas (mean water depth of 4.6 m) (Byles 1988).  Kemp’s ridleys distribution may be 
closely related to the location of seagrass beds where they can find a plentiful supply of 
crustaceans (Lutcavage and Musick 1985).  Leatherbacks have been reported in the upper Bay 
(Hardy 1969 cited by Byles 1988) but are most frequently found in the lower Bay, at the mouth 
of the Bay.  Leatherbacks are most likely drawn to the mouth to feed on jellyfish, the main 
constituent of their diet (Keinath et al. 1987).  Young green turtles feed on worms, young 
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crustaceans, aquatic insects, grasses and algae, but become strictly herbivorous as adults.  Green 
turtles were historically recorded in the Chesapeake, but are now rarely found (Keinath et al. 
1987), although one was captured in 2002 in Virginia waters during exclusion trawling prior to 
dredging near Cape Henry, VA. 
 
There are two sources of information on the current presence of sea turtles in Maryland waters of 
the Chesapeake Bay: the Marine Mammal and Sea Turtle Stranding Program, 1990 through 
present, and the Sea Turtle Tagging and Health Assessment Study, operated from 2001 through 
2003.   
 
The Marine Mammal and Sea Turtle Stranding Program was established by the Maryland 
Department of Natural Resources (MDNR) at the Cooperative Oxford Laboratory (COL) in the 
fall of 1990.  The network is responsible for the retrieval and examination of all dead stranded 
marine mammals and sea turtles in Maryland.  The stranding network collects species 
identification, stranding location, and life history (morphometric) data in addition to 
investigating causes of death, and assessing human interaction from boat strikes, fisheries 
interactions, and entanglement or ingestion of marine debris.   
 
308 dead stranded sea turtles were reported in Maryland between 1991 and 2003 (Kimmel 2004).  
Of the 308 reported, 123 were found in the Chesapeake Bay (Figure 4).  The remaining 185 were 
reported from the Maryland portion of the Atlantic Coast and the coastal bays.  Strandings of all 
four federally listed species (leatherback, loggerhead, Kemp’s ridley, and green).have been 
reported.  Strandings have occurred throughout the Maryland waters of the Chesapeake Bay from 
Tangier Sound to the mouth of Back River (Figure 4), but strandings were most heavily 
concentrated in Calvert and Saint Mary’s counties along the western shore.  Table 2 contains the 
Chesapeake Bay strandings by year and species.  Focusing only on the Chesapeake Bay 
strandings, loggerhead accounted for 91 percent of all stranding (n=112 turtles).  Of the 
remaining strandings, 6 percent were leatherback (n=6), 3 percent were Kemp’s ridley (n=3), and 
less than 1 percent (n=1) were unknown.  No green sea turtles have been reported in Chesapeake 
Bay (Kimmel 2004), although one was found along the Maryland Atlantic Coast in 2000.  
Monthly strandings data characterizes sea turtle use of the Chesapeake Bay during warm months.  
Sea turtle strandings occurred from May to November, though there were two strandings 
recorded in January (Table 3).  The highest concentration of strandings was in June (81 
strandings), followed by July.  The closest sea turtle stranding was in the Back River, 
approximately  10 miles from Masonville.  
 

Table 2.  Sea Turtle Strandings in Maryland Waters of the Chesapeake Bay, 1991-2003 
(Reproduced from Kimmel 2004) 

Species 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 TOTAL
Loggerhead 4 5 12 6 17 14 7 19 3 8 7 5 5 112 
Leatherback - 1 - - 3 - 1 - - 1 - - 1 7 
Kemp’s 
ridley 1 - - - - - - - - 1 - - 1 3 
Green - - - - - - - - - - - - - 0 
Unknown - - - - - - - - - - 1 - - 1 
TOTAL 5 6 12 6 20 14 8 19 3 10 8 5 7 123 
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Table 3.  Monthly distribution of sea turtle captures by species in Maryland’s Chesapeake 
Bay (Kimmel pers. comm. with USACE 2005) 

 
Species Jan Feb Mar Apr May Jun July Aug Sep Oct Nov Dec
Leatherback 0 0 0 0 0 3 2 0 1 0 0 0 
Kemp’s 
Ridley 1 0 0 0 1 3 0 0 0 0 0 0 
Loggerhead 1 0 0 0 5 74 14 7 6 6 2 0 
Green 0 0 0 0 0 0 0 0 0 0 0 0 
unknown 0 0 0 0 0 1 1 0 0 0 0 0 
TOTAL 2 0 0 0 6 81 17 7 7 6 2 0 

 
A second source of knowledge about sea turtle presence in Chesapeake Bay is available from the 
“Sea Turtle Health Assessment and Tagging Study” initiated in September 2000 by MDNR’s 
COL.  This study established a cooperative agreement with pound net fishermen in Maryland to 
obtain information such as weight, size, and blood samples from incidentally captured sea turtles.  
Two commercial watermen participated in 2001 and reported 7 turtles.  Three commercial 
watermen participated in 2002, resulting in a report of 12 turtles.  In 2003, participation 
increased to five pound netters and the reporting of 23 incidentally captured sea turtles.  Table 4 
identifies the location and identification of the 23 sea turtles captured in 2003.  These locations 
are mapped in Figure 4.  Figure 5 identifies the location of participating pound nets from 2001 
through 2003.  The closest net site to Masonville is located approximately 28 miles from the site 
at the southern end of Kent Island. 
 
Table 4.  Distribution of incidental captures of sea turtles among 2003 net sites.  Numbers 

in parentheses indicate recaptures  (Reproduced from Kimmel 2004) 
 

Net Site 
# of 
nets Loggerhead

Kemp’s 
ridley Total 

NW of Hoopers 
Island 3 8 (1) 5 (1) 13 (2) 
Pocomoke Sound 1 2 -- 2 
Fishing Bay 1 -- 1 1 
Choptank River 1 1 1 2 
Kent Island 2 2 (1)  -- 2 (1) 
Totals 8 13 (2) 7 (1) 20 (3) 

 
Incidental takes occurred between May and September in 2001, 2002, and 2003 with the greatest 
number of captures occurring in June and July.  Captures were concentrated northwest of 
Hooper’s Island and near the mouth of Fishing Bay due to a higher reporting of incidental 
captures by watermen in those areas.  Although, the spatial distribution of turtle captures cannot 
conclusively characterize sea turtle use in Chesapeake Bay, it does positively identify areas 
definitively used by sea turtles.   
 
The incidental take study has examined a total of 42 sea turtles since the summer of 2001, of 
which 3 were recaptures.  As reported by Kimmel (2004), seventeen of the remaining 39 turtles 
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were Kemp’s ridleys and 22 were loggerheads.  Kemp’s ridleys were typically 30 to 40 cm 
subadults. 
 
Recaptured individuals provide insight on the use of Chesapeake Bay waters by sea turtles and 
demonstrate the diversity of sea turtle movements.  A Maryland loggerhead sea turtle captured in 
a pound net near Kent Island in July 2001 was recaptured in the same pound net on September 
15, 2003 indicating site fidelity by a subadult loggerhead over multiple, although not necessarily 
consecutive years (Kimmel 2004).  A Kemp’s ridley tagged in the mouth of the Choptank River 
on June 21, 2003 was recaptured a week later about 10 miles from the initial capture location in a 
pound net northwest of Hoopers Island.  A loggerhead found in one of the three pound nets 
northwest of Hoopers Island was recaptured in a different net in the same general location 
several days after the original capture.  These two recaptures suggest restricted turtle movements 
within the Bay during the summer (Kimmel 2004).  Conversely, two captures in waters outside 
the Chesapeake Bay demonstrate migrations of greater distance.  A loggerhead, was tagged on 
May 23, 2002 and recaptured in a pound net in Virginia waters of the Potomac River on August 
15, 2002.  A fifth turtle (a loggerhead) was incidentally captured near Hoopers Island in 2001; 
the University of Central Florida had originally tagged it on July 23, 1992, on Melbourne Beach, 
Brevard County, Florida (a distance of roughly 1500 km away) (Kimmel 2004).   
 
The 2004 and 2005 Marine Animal Rescue Program (MARP) at thee National Aquarium in 
Baltimore (NAIB) records indicate that there were five sea turtle strandings in or near the 
Chesapeake Bay.  There were two dead and one live (later euthanized by the NAIB veterinarian) 
loggerhead sea turtles and one dead leatherback sea turtle found dead near Ocean City and 
Assateague Island.  There was one loggerhead sea turtle found washed up near Calvert Cliffs in 
Calvert County, Maryland in 2004.  All of the 2004 and 2005 sea turtles were found during June 
and July. 
 
No sea turtles have been reported in the Patapsco River or Baltimore Harbor since late 1990 
(when the standing program began) and there are no known records of sea turtles in the Patapsco 
River prior to that time. There have been sea turtles reported in the Magothy River and the Back 
River, which are the rivers north and south of the Patapsco River (Kimmel 2005).  
 
C.  Whales 
 
Though whales are only rarely found in the Chesapeake Bay, there are six listed whale species  
in the region: the northern right whale (Eubalaena glacialis), the humpback whale (Megaptera 
novaeangliae), the fin whale (Balaenoptera physalus), the sei whale (Balaenoptera borealis), the 
blue whale (Balaenoptera musculus); and sperm whale (Physeter macrocephalus) 
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Right Whale 
 
Right whales were one of the first large whales to be hunted on a systematic, commercial basis 
(Clapham et al. 1999). Records indicate that commercial whaling of right whales in the North 
Atlantic may have begun as early as 1059 (Aguilar 1986). Commercial whaling for right whales 
along the U.S. Atlantic coast peaked in the 18th century, but right whales continued to be taken 
opportunistically along the coast and in other areas of the North Atlantic into the early 20th 
century (Kenney 2002). Right whales have occurred historically in all the world’s oceans from 
temperate to subarctic latitudes (Perry et al. 1999). In both hemispheres, they are observed at low 
latitudes and in nearshore waters where calving takes place in the winter months, and in higher 
latitude foraging grounds in the summer (Clapham et al. 1999; Perry et al. 1999).  
 
In 2000, the International Whaling Commission (IWC) reviewed the taxonomic nomenclature of 
right whales. Based on the results of genetic studies, the IWC formally recognized North Pacific, 
North Atlantic, and southern hemisphere right whales as three separate species (Best et al. 2001). 
In April 2003, NMFS published a final rule in the Federal Register (68 FR 17560) that amended 
the ESA-listing for right whales by recognizing three separate species: North Atlantic right 
whale (Eubalaena glacialis), North Pacific right whale (Eubalaena japonica), and southern right 
whale (Eubalaena australis). However, on January 11, 2005, another final rule was published 
(70 FR 1830) that removed the April 2003 final rule on the grounds that it was procedurally and 
substantively flawed. As a result, the ESA-listing for right whales has reverted to that in effect 
prior to the April 2003 rule; all right whales are listed as endangered either as Northern right 
whales (Eubalaena glacialis) or Southern right whales (Eubalaena australis).   
 
There are five key habitat areas for the right whale, including three areas designated as critical 
habitat by NMFS (in accordance with the Endangered Species Act (ESA)) within U.S. waters of 
the Atlantic Ocean. None of these critical or key habitat areas include the Chesapeake Bay or 
adjacent waters. The closest key habitat area lies to the north near Cape Cod; the closest key 
habitat to the south is along the Georgia coastline. Though right whales move through mid-
Atlantic waters regularly, areas north of Georgia and south of Cape Cod are not considered to be 
a high use areas for right whales (NMFS 2003).  Calving occurs primarily in the waters along the 
Florida and Georgia coast, though some mother-calf pairs of whales use coastal waters of North 
Carolina and South Carolina as wintering and calving areas (NMFS 2003).  The areas in Cape 
Cod Bay and east of Cape Cod were designated as critical habitat for their importance as 
foraging sites (NMFS 1994).  NMFS received a petition to increase the critical habitat in 2002 
based on new distribution information.  The ESA requires that critical habitat be identified based 
on specific habitat features, not distribution information, and additional analyses of the sightings 
and their environmental correlations would be necessary to designate these areas as critical 
habitat (NMFS 2003).  
 
Unknowns about right whale habitat persist. For example, some female right whales have never 
been observed in the Georgia and Florida calving grounds but have been observed with a calf on 
the summer foraging grounds (Best et al. 2001). It is unknown whether these females are calving 
in an unidentified calving area or have just been missed during surveys off of Florida and 
Georgia (Best et al. 2001). The absence of some known (photo-identified) whales from identified 
habitats for months or years at a time suggests the presence of an unknown feeding ground 



Proposed Masonville DMCF 
Draft Environmental Impact Statement  May 2006 

 12

(Kenney 2002). Finally, while behavior suggestive of mating is frequently observed on the 
foraging grounds, conception is not likely to occur at that time given the known length of 
gestation in other baleen whales. More likely, mating and conception occur in the winter 
(Kenney 2002). Based on genetic data, it has been suggested that two mating areas may exist 
with a somewhat different population composition (Best et al. 2001). The location of the mating 
area(s) is unknown. 
 
There are relatively few right whales remaining in the western North Atlantic, although the exact 
number is unknown. As is the case with most wild animals, an exact count cannot be obtained. 
However, abundance can be reasonably estimated as a result of the extensive study of this 
subpopulation. IWC participants from a 1999 workshop agreed that it was reasonable to state 
that the number of western North Atlantic right whales as of 1998 was probably around 300 (+/- 
10 percent) (Best et al. 2001).  
 
A total of 125 right whale calves has been observed since the 1999 workshop, including a record 
calving season in 2000/2001 with 31 right whale births (B. Pike, New England Aquarium, pers. 
comm.). Calving numbers have been sporadic, with large differences among years. The three 
calving years (1997-2000) prior to the record year in 2000/2001 provided low recruitment with 
only 10 calves born, while the last five calving seasons (2000-2005) have been remarkably better 
with 31, 21, 19, 16, and 28 births, respectively. The calf count of 28 animals for the latest calving 
season (2004/2005) is still preliminary and additional calves may be observed on the summer 
foraging grounds (B. Zoodsma, SERO, pers. comm.). However, the subpopulation has also 
continued to experience losses of calves, juveniles and adults. As of December 1, 2004, there 
were 459 individually identified right whales in the photo-identification catalog of which 18 
were known to be dead, and 330 had been sighted during the previous six years (B. Pike pers. 
comm.). 
 
Data collected in the 1990s suggested that right whales were experiencing a slow but steady 
recovery (Knowlton et al. 1994). However, Caswell et al. (1999) used photo-identification data 
and modeling to estimate survival and concluded that right whale survival decreased from 1980 
to 1994. Modified versions of the Caswell et al. (1999) model as well as several other models 
were reviewed at the 1999 IWC workshop (Best et al. 2001). Despite differences in approach, all 
of the models indicated a decline in right whale survival in the 1990s relative to the 1980s with 
female survival, in particular, affected (Best et al. 2001; Waring et al. 2002). In 2002, NMFS’ 
North East Fisheries Science Center (NEFSC) hosted a workshop to review right whale 
population models to examine: (1) potential bias in the models and (2) changes in the 
subpopulation trend based on new information collected in the late 1990s (Clapham et al. 2002). 
Three different models were used to explore right whale survivability and to address potential 
sources of bias. Although biases were identified that could negatively affect the results, all three 
modeling techniques resulted in the same conclusion; survival, particularly of females, has 
continued to decline (Clapham et al. 2002). 
 
There are four sources of information on the presence of marine mammals in the Maryland 
waters of the Chesapeake Bay: the MARP operated out of the NAIB, the Marine Mammal and 
Sea Turtle Stranding Program established by the Maryland DNR at the Cooperative Oxford 
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Laboratory (COL), the NOAA marine mammal stranding database, and NOAA large whale ship 
strike database.  According to the databases listed above, six right whales have been stranded or 
found dead (floating) in Maryland or Virginia waters since 1990.  All six whales were found 
from 2001 to 2005 in moderate to advanced stages of decomposition.  Only one of these whales 
was found in Maryland waters and this whale was found off the coast of Ocean City, Maryland 
within the Atlantic Ocean.  These records also indicate that four right whales, including one calf, 
have been found dead that were potentially the result of a ship strike in Virginia or Delaware 
waters since 1904.  These whales were found in March 2001, December 1993 (two different 
events, both female), and July 1991.  The calf was found dead in July 1991.   
 
A study of human-caused mortality and serious injury determinations for northwest Atlantic 
Ocean large whale stocks from 1999 to 2003 indicates no human-caused serious injuries to or 
mortalities of the right whale in the Chesapeake Bay.  The closest mortalities were near 
Assateague, Virginia and Ocean City, Maryland. No serious injuries to right whales occurred 
from 1999 to 2003 in waters near Maryland or Virginia (Cole et. al. 2005).   
 
Fifteen right whales have been sighted and reported to NOAA in Delaware, Maryland and 
Virginia waters since 1998.  Most were found in the vicinity of Norfolk, Virginia.  Most of the 
right whale sightings noted on the NOAA website were in waters off the coast of New England 
and Canada (NOAA 2006c).  
 
Humpback Whale 
 
Humpback whales inhabit all major ocean basins from the equator to subpolar latitudes. They 
generally follow a predictable migratory pattern in both hemispheres, feeding during the summer 
in the higher latitudes (40 to 70 degrees latitude) and migrating to lower latitudes (10 to 30 
degrees latitude) where calving and breeding take place in the winter (Perry et al. 1999, NMFS 
2006).  During the spring, summer, and fall, humpback whales in the North Atlantic Ocean feed 
over a range that includes the eastern coast of the U.S., the Gulf of St. Lawrence, 
Newfoundland/Labrador, and western Greenland.  Prior to commercial whaling, the global 
population of humpback whales was thought to be over 125,000. Currently, the global population 
is thought to be under 7,000 whales (NMFS 2006).  
 
In winter, whales from the six feeding areas mate and calve primarily in the West Indies where 
spatial and genetic mixing among these groups occur (Waring et al. 2000). Various papers 
(Clapham and Mayo 1990; Clapham 1992; Barlow and Clapham 1997; Clapham et al. 1999) 
summarized information gathered from a catalogue of photographs of 643 individuals from the 
western North Atlantic population of humpback whales (also referred to as the Gulf of Maine 
stock). These photographs identified reproductively mature western North Atlantic humpbacks 
wintering in tropical breeding grounds in the Antilles, primarily on Silver and Navidad Banks, 
north of the Dominican Republic. The primary winter range also includes the Virgin Islands and 
Puerto Rico (NMFS 1991a).  Not all whales migrate to the West Indies every year and some are 
found in the mid- and high-latitude regions during the winter months.  Increased numbers of 
humpback whales, specifically juveniles, have been spotted in the Chesapeake and Delaware 
Bays and along the Virginia and North Carolina coasts.  
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Humpback whales use the Mid-Atlantic as a migratory pathway to and from the calving/mating 
grounds, but it may also be an important winter feeding area for juveniles. Since 1989, 
observations of juvenile humpbacks in the Mid-Atlantic have been increasing during the winter  
months, peaking from January through March (Swingle et al. 1993). Biologists theorize that non-
reproductive animals may be establishing a winter feeding range in the Mid-Atlantic since they 
are not participating in reproductive behavior in the Caribbean. Swingle et al. (1993) identified a 
shift in distribution of juvenile humpback whales in the nearshore waters of Virginia, primarily 
in winter months. Identified whales using the Mid-Atlantic area were found to be residents of the 
Gulf of Maine and Atlantic Canada (Gulf of St. Lawrence and Newfoundland) feeding groups, 
suggesting a mixing of different feeding populations in the Mid-Atlantic region. Strandings of 
humpback whales have increased between New Jersey and Florida since 1985 consistent with the 
increase in Mid-Atlantic whale sightings. No critical habitat has been designated for the 
humpback whale (NMFS 2006).  Strandings were most frequent during September through April 
in North Carolina and Virginia waters, and were composed primarily of juvenile humpback 
whales of no more than 11 meters in length (Wiley et al. 1995).  
 
There are four sources of information on the presence of marine mammals in the Maryland 
waters of the Chesapeake Bay: the MARP operated out of the NAIB, the Marine Mammal and 
Sea Turtle Stranding Program established by the Maryland DNR at the COL, the NOAA marine 
mammal stranding database, and NOAA large whale ship strike database.  According to the four 
databases listed above, 22 humpback whales have been found dead (strandings or floating) in 
Maryland and Virginia waters since 1990.  The closest mortality to the Baltimore Harbor 
occurred at Gwynn’s Island in the Chesapeake Bay approximately 100 nautical miles south of 
the Harbor (NOAA Database 2006).  An additional seven dead humpback whales have been 
found since 1904 in Maryland, Delaware, and Virginia waters that may have been the result of 
ship strikes.  These individuals were found in February 2002, May 1996, April 1996, June 1995, 
October 1992, April 1992, and February 1992 (Jensen et al. 2004).   
 
A study of human-caused mortality and serious injury determinations for northwest Atlantic 
Ocean large whale stocks from 1999 to 2003 indicates no human-caused serious injuries to 
humpback whales in the Chesapeake Bay.  The closest mortality of a humpback whale was at the 
mouth of the Chesapeake Bay in Virginia and was the result of a ship strike.   Three other 
humpback whale mortalities related to ship strikes or entanglement in fishing gear in Virginia 
waters were reported during the study period.  One serious injury to a humpback whale as a 
result of entanglement in fishing gear occurred near Ocean City, Maryland (Cole et al. 2005).     
 
There is some evidence that humpback whales occasionally utilize the Chesapeake Bay. Several 
humpback whales were seen feeding under the Chesapeake Bay Bridge (in Maryland) in 1992 
(Kimmel 2006).  This is approximately 27 miles south of Masonville and is the northern-most 
record of live large whales in the Bay. 
 
Fin Whales 
 
Fin whales inhabit a wide range of latitudes between 20 to 75° N and 20 to 75° S (Perry et al. 
1999). The fin whale is ubiquitous in the North Atlantic and occurs from the Gulf of Mexico and 
Mediterranean Sea northward to the edges of the arctic ice pack (NMFS 1998a). The overall 
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pattern of fin whale movement is complex, consisting of a less obvious north-south pattern 
migration than that of right and humpback whales.  
 
NMFS has designated one population of fin whale in U.S. waters of the North Atlantic (Waring 
et al. 1998). This species is commonly found from Cape Hatteras northward. A number of 
researchers have suggested the existence of fin whale subpopulations in the North Atlantic based 
on local depletions resulting from commercial overharvesting (Mizroch and York 1984) or 
genetics data (Bérubé et al. 1998). Photoidentification studies in western North Atlantic feeding 
areas, particularly in Massachusetts Bay, have shown a high rate of annual return by fin whales, 
both within years and between years (Seipt et al. 1990) suggesting some level of site fidelity. In 
1976, the IWC’s Scientific Committee proposed seven stocks (or populations) for North Atlantic 
fin whales. These are: (1) North Norway, (2) West Norway-Faroe Islands, (3) British Isles-Spain 
and Portugal, (4) East Greenland-Iceland, (5) West Greenland, (6) Newfoundland-Labrador, and 
(7) Nova Scotia (Perry et al. 1999). However, it is uncertain whether these boundaries define 
biologically isolated units (Waring et al. 1999). 
 
The single most important area for the Western North Atlantic stock appears to be from the Great 
South Channel, along the 50m isobath past Cape Cod, over Stellwagen Bank, and past Cape Ann 
to Jeffrey’s Ledge (Hain et al.1992).  
 
Like right and humpback whales, fin whales are believed to use North Atlantic waters, 
particularly in the vicinity of New England, primarily for feeding, and more southern waters for 
calving. However, evidence regarding where the majority of fin whales winter, calve, and mate is 
still scarce. Clark (1995) reported a general pattern of fin whale movements in the fall from the 
Labrador/Newfoundland region, south past Bermuda and into the West Indies, but neonate 
strandings along the U.S. Mid-Atlantic coast from October through January suggest the 
possibility of an offshore calving area (Hain et al.  1992).  
 
There are four sources of information on the presence of marine mammals in the Maryland 
waters of the Chesapeake Bay: the MARP operated out of the NAIB, the Marine Mammal and 
Sea Turtle Stranding Program established by the Maryland DNR at the COL, the NOAA marine 
mammal stranding database, and NOAA large whale ship strike database.  According to the four 
databases listed above, four fin whales have been found dead in Maryland and Virginia waters 
since 1990.  These whales were found in April 1997 (male), February 1999 (male), and March 
2005 (female).  All four were in moderate states of decomposition (NOAA Database 2006).  
There have also been ten confirmed or possible ship strikes of fin whales in Maryland and 
Virginia waters since 1904.  All ten involved mortality.  Three of these fin whale mortalities 
were discovered in Baltimore, Maryland; it is likely that these whales were brought in on ships 
entering the Port of Baltimore..  On April 18, 1979 a dead fin whale was brought into port on the 
bow of a Russian Cruise ship.  On March 7, 1984, a fin whale was brought into port on the bow 
of a ship.  There was bruising evident on the whale.  On November 25, 1990, a dead fin whale 
was found in Curtis Bay.  The whale was reportedly killed shortly before being found and had a 
ship strike mark on its left side (Jensen et al. 2004). 
 
A study of human-caused mortality and serious injury determinations for northwest Atlantic 
Ocean large whale stocks from 1999 to 2003 indicated no human-caused serious injuries to or 
mortalities of fin whales in the Chesapeake Bay during that period (Cole et al. 2005).  The 
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closest human-caused mortality of a fin whale was near Virginia Beach, Virginia and was the 
result of a ship strike.   
 
Sei Whales 
 
Sei whales are widely distributed around the globe and occur both in the tropics and cold waters.  
Their range extends from the Antarctic to the North Atlantic in the vicinity of Iceland, though 
they are more commonly found in temperate waters.  Migratory patterns and other life cycle 
movements are not well understood.  Regional distribution of this species is linked to 
concentrations of prey species; episodic influxes to areas where they had been rare to exploit a 
food source are common.  Breeding grounds are assumed to be in warmer water, but little 
information on breeding grounds and mating habits of sei whales is known.  Populations are 
currently more abundant in the northern hemisphere than the southern hemisphere (American 
Cetacean Society 2006, Whale Center of New England 2006).   
 
This species reaches sexual maturity around age ten and has a gestation period of approximately 
one year.  Calving takes place up to once every two years (American Cetacean Society 2006).  
Breeding habits are largely unknown; mating may occur year round.  Sei whales are generally 
solitary or in small groups of two or three whales.   
 
From 1959 to 1971 over 10,000 sei whales were killed in the Antarctic.  This caused a 
population crash, which led to the protection of the species.  Current populations indicate that the 
global population of sei whales is one fifth of its historic size.   
 
There are four sources of information on the presence of marine mammals in the Maryland 
waters of the Chesapeake Bay: the MARP operated out of the NAIB, the Marine Mammal and 
Sea Turtle Stranding Program established by the Maryland DNR at the COL, the NOAA marine 
mammal stranding database, and NOAA large whale ship strike database.  According to these 
four databases,  two sei whales have been found dead (strandings or floating) in Maryland and 
Virginia waters since 1990.  It was a male found in a moderate state of decomposition in 
February 2003 (NOAA Database 2006).  The other was found floating in February 2005.  
Records indicate that there were two additional dead sei whales associated with ship strikes.  A 
sei whale was brought into the Baltimore area on the bulbous bow of a ship in May 13,1988 with 
a damaged skull (Jensen et al. 2004).  Another sei whale was brought into the Baltimore Harbor 
on April 18, 2006 on the bulbous bow of a 800-ft cargo ship.  Early indications are that the 2006 
sei whale was struck in the open ocean and carried up the Bay from the Atlantic Ocean.   
 
A study of human-caused mortality and serious injury determinations for northwest Atlantic 
Ocean large whale stocks from 1999 to 2003 indicates that only one sei whale mortality in the 
Chesapeake Bay was a result of human-caused serious injuries (Cole et al. 2005).  This occurred 
near Norfolk, Virginia and was the result of a ship strike.  This incident occurred February 19, 
2003.  The time frame of this study excludes the two sei whale mortalities as a result of ship 
strikes mentioned in above.  
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Sperm Whales 
 
Sperm whales (Physeter macrocephalus) are the largest of the odontocetes (toothed whales).  
They are ubiquitous in the world oceans.  They can be seen close to the edge of pack ice in both 
hemispheres and are also common along the equator, especially in the Pacific. Sperm whales are 
found throughout the world’s oceans in deep waters between about 60 degrees north and 60 
degrees south latitudes.  Their distribution is dependent on their food source and suitable 
conditions for breeding, and varies with the sex and age composition of the group. Sperm whale 
migrations are not as predictable or well understood as migrations of most baleen whales. In 
some mid-latitudes, there seems to be a general trend to migrate north and south depending on 
the seasons (whales move poleward in the summer). However, in tropical and temperate areas, 
there appears to be no obvious seasonal migration. 
 
Sperm whales tend to inhabit areas with a water depth of 600 meters or more, and are uncommon 
in waters less than 300 meters deep. Female sperm whales are generally found in deep waters (at 
least 1000 m) at low latitudes (less than 40 degrees, except in the North Pacific where they are 
found as high as 50 degrees). These conditions generally correspond to sea surface temperatures 
greater than 15°C, and while female sperm whales are sometimes seen near oceanic islands, they 
are typically far from land.  There are no records of this species utilizing the Chesapeake Bay. 
 
Immature males will stay with female sperm whales in tropical and subtropical waters until they 
begin to slowly migrate towards the poles, anywhere between ages 4 and 21 years old. Older, 
larger males are generally found near the edge of pack ice in both hemispheres. On occasion, 
however, these males will return to the warm water breeding area.  
 
NMFS has not designated critical habitat for this species.  For management purposes, NMFS has 
divided the sperm whales inhabiting U.S. waters into five stocks. The North Atlantic Stock is the 
group found offshore of the Maryland-Delaware-Virginia coast.  The best available abundance 
estimate for sperm whales in the U.S. North Atlantic is 4,702, which is the sum of two estimates 
from U.S. Atlantic surveys in 1998.  In winter, individuals from this stock are concentrated east 
and northeast of Cape Hatteras. In spring, the center of distribution shifts northward to east of 
Delaware and Virginia, and is widespread throughout the central portion of the mid-Atlantic 
bight and the southern portion of Georges Bank. In summer, the distribution is similar but also 
includes the areas east and north of Georges Bank and into the Northeast Channel region, as well 
as the continental shelf (inshore of the 100 m isobath) south of New England. In the fall, sperm 
whale occurrence south of New England on the continental shelf is at its highest levels, and there 
remains a continental shelf edge occurrence in the mid-Atlantic bight.  
 
The greatest threat for sperm whales has been whaling. Hunting of sperm whales by commercial 
whalers declined in the 1970s and 1980s, and virtually ceased with the implementation of a 
moratorium against whaling by the IWC in 1988.  In addition to whaling, sperm whales may be 
impacted by other shipping and fishing operations. Sperm whales have the potential to be 
harmed by ship strikes and entanglements in fishing gear, although these are not as great of a 
threat to sperm whales as they are to more coastal cetaceans.  
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There are four sources of information on the presence of marine mammals in the Maryland 
waters of the Chesapeake Bay: the MARP operated out of the NAIB, the Marine Mammal and 
Sea Turtle Stranding Program established by the Maryland DNR at the COL, the NOAA marine 
mammal stranding database, and NOAA large whale ship strike database.  These data sources 
have indicated that there have been no reported ship strikes of sperm whales in Maryland and 
Virginia waters within the period of record (1904 to present).  There have been reports of two 
sperm whales found dead on beaches near Assateaque Island: a male in June 1995 (with 
moderate decomposition) and a female in January 2000 (freshly dead) (Jensen et al. 2004).   
 
A study of human-caused mortality and serious injury determinations for northwest Atlantic 
Ocean large whale stocks from 1999 to 2003 (Cole et al. 2005) did not include sperm whale 
statistics. 
 

Blue Whale 
 
The blue whale (Balaenoptera musculus) is the largest cetacean.  They are found in all of the 
world’s oceans and there are three recognized populations:  North Atlantic, North Pacific, and 
Southern Hemisphere.  The blue whale has been subdivided into three subspecies:  B. musculus 
intermedia found in Antarctic waters; B. musculus musculus in the Northern Hemisphere; and B. 
musculus  brevicauda (the “pygmy” blue whale) of the southern Indian Ocean and southwest 
Pacific Ocean.   
 
For management purposes, blue whales that occupy U.S. waters are divided into three stocks: the 
western North Atlantic stock; the eastern North Pacific stock; and the Hawaiian stock.  The 
Western North Atlantic Stock is the group found offshore of the Maryland-Delaware-Virginia 
coast. Little is known about the population size of blue whales in the western North Atlantic 
except for in the Gulf of St. Lawrence area, where 308 individuals have been catalogued.  While 
an abundance estimate cannot be accurately estimated, it is believed that the blue whale 
population in the western North Atlantic may number only in the low hundreds. 
 
NOAA has not designated critical habitat for these species.  This species is known to inhabit  and 
feed in both coastal and pelagic environments.  Blue whales are frequently found on the 
continental shelf but also occur far offshore in deep water. 
 
Distributions of this species are not clearly understood.  It is assumed that blue whale distribution 
is governed largely by food requirements and that populations are seasonally migratory.  
Poleward movements in spring allow the whales to take advantage of high zooplankton 
production in summer.  Movement toward the subtropics in the fall allows blue whales to reduce 
their energy expenditure while fasting, avoid ice entrapment in some areas, and engage in 
reproductive activities in warmer waters of lower latitudes.  The distribution of the blue whale in 
the western North Atlantic generally extends from the Arctic to at least mid-latitude waters.  
Blue whales are most frequently sighted in the waters off eastern Canada, with the majority of 
recent records from the Gulf of St. Lawrence.  The blue whale is considered only an occasional 
visitor in U.S. waters.  Records have suggested an occurrence of this species south to Florida and 
the Gulf of Mexico, although the actual southern limit of the species’ range is unknown. 
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Although blue whales were too fast and powerful to be targeted by early whalers, modern 
commercial harvesting made it possible to harvest the species at commercial levels.  This activity 
peaked between 1900 and 1960 and the species has been protected since 1966. Blue whales are 
at least occasionally injured or killed by ship collisions.  Several blue whales have been 
photographed in California with large gashes in their dorsal surface that appear to be from ship 
strikes.  It is estimated that between 9 to 25 percent of the whales in the Gulf of St. Lawrence 
have injuries or scars attributed to contact with ships.   
 
There are four sources of information on the presence of marine mammals in the Maryland 
waters of the Chesapeake Bay: the MARP operated out of the NAIB, the Marine Mammal and 
Sea Turtle Stranding Program established by the Maryland DNR at the COL, the NOAA marine 
mammal stranding database, and NOAA large whale ship strike database.  These data sources 
indicate that no blue whales have been observed or stranded in Maryland and Virginia waters 
from 1904 to the present (Jensen et al. 2004).   
 
A study of human-caused mortality and serious injury determinations for northwest Atlantic 
Ocean large whale stocks from 1999 to 2003 indicates no human-caused serious injuries to or 
mortalities of blue whales in the Chesapeake Bay or nearby coastal waters. (Cole et al. 2005).     
 
 
III. ANALYSIS OF EFFECTS TO FEDERALLY LISTED SPECIES IN PROJECT AREA 
 
A. Shortnose Sturgeon 
 
1. Impacts to Individuals 
 
Any SNS that may be in the area during construction would be displaced.  Transient adult, 
juvenile, larval, and young-of-the-year sturgeon feed primarily on zoobenthos and appear to 
remain close to the substrate providing the potential for entrainment.  Any individuals that are 
entrained as part of dredging operations would likely be killed. Although there is some risk of 
entrainment of SNS during in-water construction, this is a negligible risk at this site, since no 
SNS have been reported in the project area. 
 
The nearest SNS catch was approximately 8.5 miles east of the proposed Masonville DMCF site 
in the mouth of the Patapsco River. No SNS have been captured as part of fisheries surveys 
conducted from 2003 to 2005 in the project area. Since there have been no SNS caught in the 
Patapsco River upstream of the mouth or within the Baltimore’s Inner Harbor, any SNS in the 
area are likely to be transient. No effect to this species is anticipated as a result of the proposed 
Masonville DMCF.  
 
 
2. Impacts to Habitat 
 
The proposed Masonville DMCF would permanently turn 123 acres of open water into terrestrial 
habitat. An additional 7 acres of open water would be affected by the construction of the toe dike 
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and barge moving. Since there is no designated critical habitat within the project area, no effect 
to SNS critical habitat is anticipated.  
 
SNS have separate foraging, over-wintering, spawning, and larval/juvenile habitat.  The loss of 
open water habitat is not expected to have a substantial impact on the various habitats used by 
SNS populations.  Consistent with nearby East Coast populations, feeding habitat would be most 
important during April to October.  Productive reaches of the upper Chesapeake Bay (e.g. near 
the saltwater/freshwater interface and channel areas bordering mud flats or emergent macrophyte 
beds) are potential feeding areas (NMFS 1999a).  Based on foraging patterns exhibited by SNS 
in other northeast river systems, SNS in this system are likely to be widely dispersed and actively 
feeding during the summer.  Feeding is generally thought to be most important when water 
temperatures range from 45 to 82˚F (7 and 28˚C).  Most of the Masonville DMCF site is less 
than -17 ft although one previously dredged area on the eastern side reaches a maximum depth of 
approximately -40 ft.  Fisheries studies in the vicinity of the proposed Masonville DMCF have 
not collected any species that would be indicative of unique habitats relative to those available 
within the Patapsco River and Inner Harbor of Baltimore.  Therefore, the proposed Masonville 
DMCF footprint is not likely to be provide unique or critical habitat for SNS or other fish 
species.  
 
Spawning, over-wintering, and larval/juvenile habitat are not expected to be impacted.  SNS 
spawning and early life history typically takes place in the freshwater reaches of fast-flowing 
river systems. No SNS spawning habitat has been identified in the Chesapeake Bay and salinities 
near the project area range from approximately 2 to 11 ppt.  Most of the mainstem north of the 
Bay Bridge is considered potential over-wintering habitat and, since it is only a tributary, the 
Patapsco River is unlikely to be over-wintering habitat for SNS. However, the depths of the 
habitat important to the larval and juvenile stages of SNS would be found above the 
saltwater/freshwater interface, on gravel/sand/mud substrate, and deeper channel areas [32.8 to 
65.6 feet (10 to 20 m) deep] in freshwater rivers (Pottle and Dadswell 1979).  Since most of the 
Masonville site has an average depth of approximately 10 ft (3 m), it is unlikely that larval and 
juvenile SNS would utilize most of the area, if SNS utilized this upstream portion of the Bay at 
all.  
 
Water quality impacts due to construction are expected to be short-term and minor. Removal of 
the overburden from sand borrow excavation areas will occur by clamshell (bucket) dredge and 
will be removed from the area by barge.  Site constuction will employ silt curtains to minimize 
turbidity in the waterway.  Modeling and elutriate testing of the overburden and dike 
construction materials indicated that little dissolution of contaminants is expected to occur.  After 
construciotn of the site, effluent discharges through the spillways would be monitored, and must 
meet State water quality standards.  A State of Maryland water quality certification and a 
wetlands license will be required.  Turbidity and other water limits would be prescribed in these 
documents.    An extensive monitoring plan, such as the one used at the Poplar Island Environmental 
Restoration Project, would be established.   
 
3. Impacts to Prey  
 
Juvenile SNS feed mostly on benthic crustaceans and insect larvae, while adults feed largely on 
mollusks, polychaetes, and small benthic fish (Gilbert 1989).  An additional 123 acres of open 
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water habitat (130 acres of river bottom) that support potential SNS prey would be lost to 
accommodate the proposed project.  Prey individuals will be destroyed or displaced as a result of 
project expansion and borrow actions.  The reduction of benthic communities as a result of site 
construction would reduce biomass available for fish consumption, although SNS utilization of 
the site is not expected.  Benthic community surveys were completed in the vicinity of Masonville. 
Of the seven sites surveyed within the proposed alignment, five sites had a benthic community that 
was either degraded or severely degraded. The remaining two sites had the minimum Index of 
Biological Integrity value to meet restoration goals.  The Masonville site does not contain unique or 
critical habitat for SNS prey species.  

SNS prey occur over a broad area of the Patapsco River and Chesapeake Bay.  Although the 
project will cause loss of open water and benthic habitat for SNS prey species, population levels 
of prey species are expected to remain regionally healthy because of the ready availability of 
these lost habitats elsewhere in the Patapsco River and Chesapeake Bay. The constructed sandy 
and rocky dikes of the containment facility and mitigation efforts within Masonville Cove 
adjacent to the project area may provide improved habitat for SNS prey species.  This should 
partially compensate for the loss of open water habitat and disturbance to bottom habitats.  

 
4. Cumulative Impacts 
 
The cumulative effect of the Masonville DMCF and other harbor projects was evaluated in terms 
of the regional loss of open water habitat.  Since 1984 approximately 1,294 acres of open water 
habitat have been lost due to previous DMCF and other fill activities within the  lower Patapsco 
River and adjacent areas of the Bay.  Up to 791 additional acres are being considered for 
development and fill in the foreseeable future, predominantly to meet projected dredged material 
management needs.  Because most of this acreage (except for approximately 100 acres), is not 
proposed for wetlands or other aquatic habitat restoration, these would be permanent losses of 
open water habitat.   
 
In addition to the open water acreages, new work dredging operations will impact River bottom. 
The current new work dredging projects are detailed in the Masonville DEIS and would 
constitute up to 13 additional acres of impact for deepening or reconfiguration of berthing areas. 
These areas would be permanently deepened below the pycnocline for the Harbor (-15 feet) and 
could become anoxic in summer, resulting in a loss of benthic and fish habitat.  Some areas that 
may be affected by the proposed and existing projects already have depths greater than -15 ft.  
 
The conversion of 2,085 acres of open water habitat within the Patapsco River and adjacent areas 
of the Bay will permanently displace fisheries resources from these areas. This acreage includes 
the existing and potentially proposed DMCFs and a terminal: HMI DMCF, Cox Creek DMCF 
expansion, Seagirt Marine Terminal, proposed Masonville DMCF, proposed BP-Fairfield 
DMCF, and proposed Sparrows Point DMCF. Because the lower Patapsco River supports both 
anadromous and marine species, both migratory and resident fish are likely to be displaced.  
However, many of the mitigation options being considered are being designed to improve water 
quality, soften shorelines, cap contaminants and enhance fisheries habitat within the lower 
Patapsco River.  It is expected that mitigation and associated improvements will compensate for 
cumulative impacts to fisheries. 
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B. Sea Turtles 
 
1. Impacts to Individuals 
 
Some dredging activities are known to entrain sea turtles that might be in the area during 
dredging (specifically Kemp’s ridleys and loggerheads that feed on mollusks and crustaceans at 
the bottom). Fifty-five sea turtle incidental takes, mostly loggerheads, have been reported in 
Virginia waters since 1994.  Incidental takes in Virginia occurred from April through November. 
The takes resulted from hopper dredging of the navigation channels at the mouth of the 
Chesapeake Bay and were likely a result of the hopper dredges moving through the water and the 
suction created at the draghead (NMFS 2002). A mechanical dredge (clamshell or backhoe) 
would be used to remove the unsuitable material at Masonville.  It is unlikely that a mechanical 
dredge would capture a sea turtle.  A hydraulic cutterhead dredge  would be used to mine and 
place the sand needed for dike construction at the proposed Masonville DMCF site.  Cutterheads 
use a rotating cutterhead with teeth and suction to remove dredged material.  Although 
entrainment is possible, cutterhead operations would pose much less risk to turtles since they 
move slowly and the cutterhead is likely to keep the turtles away from the suction pipe. In 
addition, sea trutles are not known to use the Harbor so entrainment risk during construction is 
negligible   No dredging activities in Maryland Chesapeake Bay waters have resulted in a sea 
turtle incidental take.  Sea turtles are more prevalent in Virginia portions of the Chesapeake Bay 
and are very rare north of the Bay Bridge.   
 
Although direct monitoring was not performed, there were no sea turtles identified in any of the 
finfish surveys or wildlife monitoring during the 2003 to 2005 environmental studies in the 
Masonville study area.  Sea turtles are migratory individuals that are seasonal transients to the 
Chesapeake Bay and no effect is expected to the species.   
 
2. Impacts to Habitat 
 
Since there is no designated critical habitat within the project area, no effect to sea turtle critical 
habitat is anticipated.  No nesting is known to occur within the Chesapeake Bay (Evans et al. 
1997).  The Chesapeake Bay is used only as developmental and foraging habitat by sea turtles in 
the summer months.  Open water habitat at the proposed Masonville DMCF site that is to be 
transformed into upland habitat would be permanently lost to sea turtles.  However, because no 
sea turtles are known to be using the Patapsco River, there would be no detrimental impacts to 
sea turtle populations.  Additionally, habitat similar to that of the proposed Masonville DMCF 
site is found elsewhere in the Patapso River.  
 
Measures discussed to minimize construction impacts to SNS habitat apply for sea turtles also. 
 
3. Impacts to Prey 
 
Impacts to sea turtle prey are similar to those SNS prey would experience, although sea turtles 
typically prey on larger prey items than SNS.  Overall, prey would be displaced, but no 
substantial negative impact is expected to regional populations.  Although recreational crabbing 
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occurs in the vicinity of Masonville, it is minor and crabs are found in low densities.  There are 
no significant  mollusk resources within the expansion area or most of the Patapsco estuary.  
 
4. Cumulative Impacts 
 
Cumulative effects from other projects discussed in the section on SNS impacts should not be 
significant relative to sea turtles because sea turtles are mobile, seasonal transients, and have 
opportunistic feeding habits.  Their seasonally limited presence in Maryland Chesapeake Bay 
waters and lack of confirmed presence in the Patapsco River minimizes sea turtle exposure to 
proposed project activities.   
 
C. Whales 
 
1. Impacts to Individuals 
 
No whales are known to utilize the Baltimore Harbor.  The closest record of large whale 
utilization was several humpback whales seen feeding under the Bay Bridge (approximately 27 
miles south of Masonville).  All reports of whales from the Harbor area appear to be of whales 
brought in by ships. Humpback whale juveniles are likely using the lower reaches of the 
Chesapeake Bay, but should not be affected by the construction or operation of the proposed 
Masonville DMCF.  NOAA incidental take reports from the northeast coast from 2002 to 2006 
did not include any right, fin, or humpback whales.  These incidental take reports did include 
some dredging as well as fishing.  No listed large whales have been entrained in dredging 
equipment or entangled in fishing gear within the Chesapeake Bay since 2000.  The only ship 
strikes of large listed whales reported in the Bay in the last 10 years have been near the mouth of 
the Bay, over 130 miles south of the Masonville site.  On April 18, 2006 a sei whale was found 
dead on the bulbous bow of a cargo ship in the Baltimore Harbor.  It is likely that the sei whale 
was struck in the ocean and brought all the way up the Bay with the ship.  Prior to this incident, 
the most recent confirmed whale in the Maryland waters of the Chesapeake Bay was a minke 
whale in 1999 on Kent Island which is over 27 miles south of the Masonville site.  Since there is 
no evidence of large whales living within or transient to the Baltimore Harbor or upper 
Chesapeake Bay and there have been no large whales affected by dredging equipment in the last 
several years, the construction and operation of the Masonville DMCF are not expected to have 
an impact on right, fin, humpback, blue, sperm, or sei whales.   
 
The concern of NMFS relative to listed whales is predominantly the potential for increased ship 
traffic after the Masonville DMCF is developed into a marine terminal, and as the Port grows or 
expands.  The right whale, in particular, is vulnerable to ship strikes.  Port traffic is expected to 
increase 1.8 times over the twenty year life of the Masonville DMCF.  Masonville is only one of 
several sites that will be needed to maintain the current and future operations of the Port, so only 
approximately 30 percent of the growth can be attributed to the Masonville DMCF.  It is difficult 
to ascertain the role of the Port of Baltimore in any of the ship strikes in the region as Baltimore 
shares the mouth of the Chesapeake Bay with the Port of Norfolk and the mouth of the Delaware 
Bay with the Ports of Wilmington and Philadelphia.  However, as mentioned previously, listed 
whale ship strikes within the region are low at the current level of shipping.  The increased ship 
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traffic that can be attributed to Masonville is not expected to have an impact on the right, fin, 
humpback, sei, blue, or sperm whales.  
 
2. Impacts to Habitat 
 
The listed whale species generally prefer the deeper and higher salinity waters of the open ocean 
and lower Chesapeake Bay. There are no right, fin, humpback, sei, blue, or sperm whales using 
the Baltimore Harbor. Therefore no impact to the habitat of those species is expected.  The 
critical habitat for the right whale does not include the Chesapeake Bay and there is no critical 
habitat designated for humpback, fin, blue, sei, or sperm whales.  Therefore, no critical habitat 
for humpback, fin, blue, sei, sperm, or right whales will be affected.  
 
3. Impacts to Prey 
 
The prey of right, fin, humpback, and sei, is predominantly small schooling fish species and 
planktonic crustaceans.  Although some of these resources occur within the Chesapeake Bay, 
they are limited within Baltimore Harbor, relative to the mainstem of the Bay.  In addition, the 
predominant foraging areas for all of these species in this region are on the continental shelf and 
no whales have been known to use the Baltimore Harbor for foraging.  Since there are no right, 
fin, sei, or humpback whales using the Baltimore Harbor and only humpbacks have been 
observed utilizing the Maryland waters of the Bay it is unlikely that their prey would be affected 
by project activities.  Prey species for whales would not be affected by any increase in ship 
traffic that would be associated with the proposed Masonville DMCF. 
 
Blue whales are believed to feed almost exclusively on krill, which do not occur in the 
Chesapeake Bay, so no impacts to blue whale prey will occur.  The primary prey species for 
sperm whales is deepwater squid, which only occur in the open ocean.  They also feed on smaller 
squid, octopus, skate, and several species of fish, which are more prevalent in the saltier reaches 
of the Bay in Virginia waters.  These prey species would not be affected by the construction of 
the proposed Masonville DMCF or any increase in ship traffic that would be associated with the 
proposed Masonville DMCF.   
 
4. Cumulative Impacts 
 
Cumulative effects from other projects discussed in the section on SNS impacts should not be 
significant relative to right, fin, humpback, sei, blue, and sperm whales because large whale 
species are not found in the upper Chesapeake Bay or Baltimore Harbor and, therefore, would 
not be exposed to the proposed project.  The overall increase in shipping traffic to the Port of 
Baltimore is estimated to be 1.8 times higher within the 20-year planning window (Storms 2006).  
Development of a marine terminal at the Masonville DMCF would only cause a minor increase 
in ship traffic.  If it is assumed that neighboring Ports will increase Port calls at a similar level 
within the 20-year planning window, the net increase in ship traffic along the two approaches to 
the Baltimore Harbor (Delaware River and mouth of the Chesapeake Bay) would increase by 1.8 
times. This is a conservative estimate, but considering the relatively low numbers of ship strikes 
in this region, the increase is not likely to have a significant impact on right, fin, adult humpback, 
blue, sei, or sperm whales.  Because juvenile humpback whales are increasingly using the Mid-
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Atlantic region for foraging in some seasons, there may be more in the vicinity of shipping 
routes into the Bay within the 20 year planning window. This could result in an increase in the 
number of ship strikes with juvenile humpback whales utilizing the mouth of the Chesapeake 
Bay due to increases in all Port activities in the region.  However, ship strikes do not always 
result in mortality.  The number of ship strikes per year that are associated with mortality of 
right, fin, humpback, sei, blue, and sperm whales is low in the region and an increase in ship 
traffic is not expected to have a significant impact on whale mortality rates.  There are more 
humpback whale mortalities and serious injuries associated with entrainment in fishing gear than 
there are with ship strikes (Cole et al. 2005).  
 
IV. FEDERAL AGENCY’S OPINION ON PROJECT IMPACTS 
 
In summary: 
 
1. Kemp’s ridleys and loggerheads are the two species of sea turtles most frequently identified in 
Maryland Chesapeake Bay waters. Kemp’s ridleys, loggerhead, green, and leatherback sea 
turtles; right, fin, humpback, sei, blue, and sperm whales; and SNS are not known to occur near 
the project area.  
 
2. The proposed project would fill 130 acres of open water, this includes the conversion of 123 
acres of open water in the Patapsco River into upland habitat, resulting in a permanent loss of 
potential, though unlikely, habitat and the conversion 7 acres of open water to shallower open 
water with manmade substrate. However, the proposed mitigation in Masonville Cove and the 
Masonville containment dikes may provide improved habitat for potential SNS and sea turtle 
prey species (by enhancing benthic forage and crab habitat).  
 
3. There is little potential for sea turtles, whales, and SNS to be in the project area and be directly 
impacted by construction or operations.  SNS have been found at the mouth of the Patapsco 
River (approximately 8.5 miles away) and could be transient in the project area.  However, the 
potential for direct impacts are not anticipated due to the fact that no SNS, whales, or sea turtles 
have been recorded in the project area by recent monitoring efforts and they are likely to only be 
transient to the project area. Construction equipment is unlikely to entrain SNS or sea turtles. 
Clamshell (bucket) dredge and barges will be used to remove the overburden from sand borrow 
areas, and a hydraulic cutterhead dredge will be used to dredge the sand and place the material in 
the dike or stockpile.  Both of these types of dredges have a low risk of entraining SNS and sea 
turtles.   
 
4. Fisheries investigations in the vicinity of the proposed Masonville DMCF have not identified 
rare or unique aquatic habitats or critical habitat for SNS, whales, or sea turtles.  The open waters 
of the proposed project area that will be impacted from the proposed action are available in other 
portions of the Patapsco River. 
 
5.  Increases in ship traffic that can be associated with the project are difficult to ascertain, but 
the overall increase in ship traffic is not expected to impact listed whale species due to the 
relatively low levels of ship strikes along the two major approach routes to Baltimore at the 
present time. 
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6. Proposed mitigation occurring in Masonville Cove adjacent to the project site will support a 
variety of prey species.  The creation of this habitat is expected to compensate somewhat for loss 
of open water and benthic habitats. 
 
7.  There will be a cumulative permanent loss of 2,085 acres of bottom and open water habitat in 
the Patapsco River and adjacent areas of the Bay due to existing and proposed DMCFs, if all 
foreseeable actions are implemented.  Of the 2,085-acre total, 1,294 acres of this total are 
existing DMCFs or other major fill activities and up to 890 acres are proposed activities in the 
foreseeable future.  However, SNS, whales, and sea turtles are not using this area. There are no 
anticipated impacts to these species at this time.  
 
In conclusion, the Baltimore District, after reviewing relevant fisheries information and 
analyzing potential project impacts, has determined that the proposed action will have no effect 
on shortnose sturgeon, whales, sea turtles, or their critical habitat. 
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Figure 1.  Location of MPA Proposed Dredged Material Containment Facilities 
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Figure 2.  Proposed Masonville DMCF Alignment 
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Figure 3.  Location of Shortnose Sturgeon Catches near the mouth of the Patapsco River
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Figure 4.  Locations of Sea Turtle Strandings in Maryland Portion of the 
Chesapeake Bay 1991 to 2003.  See text for details (reproduced from Kimmel, 2004) 
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Figure 5.  Pound net sites in the Chesapeake Bay in which Incidentally captured Sea 

Turtles were Examined and Tagged, 2001 to 2003.  See Table 2 for details.  
(Reproduced from Kimmel, 2004) 
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APPENDIX D – ESSENTIAL FISH HABITAT IMPACT ASSESSMENT 
 

DRAFT ENVIRONMENTAL IMPACT STATEMENT  
FOR THE  

MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY 
 

BALTIMORE HARBOR, MARYLAND 
 

May 2006 
 

Prepared by: U.S. Army Corps of Engineers, Baltimore District 
 

Pursuant to Section 305 (b)(2) of the Magnuson-Stevens Fishery Conservation & Management 
Act, the U.S. Army Corps of Engineers (Corps) is required to prepare an Essential Fish Habitat 
(EFH) Assessment for all proposed actions that occur within coastal waters of the United States. 
This assessment is being prepared to address impacts of the proposed expansion of the 
Masonville Terminal as a Dredged material containment facility.  Based on the prescribed 
protocol for preparation of an EFH Assessment, this assessment is comprised of the following 
components:  

1. A description of the proposed action;  
2. A listing of the life stages of all species with EFH designated in the project area;  
3. An analysis of the effects of the proposed action;  
4. The Federal agency’s opinions regarding the effects of the proposed action; and,  
5. Proposed mitigation, if applicable.  

 
I.  DESCRIPTION OF PROPOSED ACTION 
 
A. Purpose 
 
The purpose of the proposed project is to create a dredged material containment facility (DMCF) 
to help meet the 20-year harbor dredging need to place 1.5 mcy of dredged material per year. 
The Baltimore District, U.S. Army Corps of Engineers in partnership with the State of Maryland 
Department of Transportation, Maryland Port Administration (MPA) coordinate the maintenance 
of the Port of Baltimore’s channel system, and continually assess dredging needs and placement 
capacity. The Dredged Material Management Act was passed in May of 2001 and mandated that 
placement options to meet the short- and long-term shortfalls in dredged material placement 
capacity for the Chesapeake Bay Approach Channels and Baltimore Harbor Channels be 
identified. The MPA created a committee known as the Harbor Team to identify potential 
dredged material placement sites for material dredged from the Baltimore Harbor. The team 
recommended three options for consideration: expansion of the existing Masonville Marine 
Terminal, construction of a DMCF adjacent to the former BP Amoco Asphalt Terminal (BP-
Fairfield), and construction of a DMCF adjacent to Sparrows Point. These locations are shown in 
Figure 1. The need to open a placement site by 2008 led to an accelerated permitting and 
evaluation process of the proposed Masonville DMCF. The proposed Masonville DMCF would 
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meet anticipated shortages in placement capacity beginning with placement of dredged material 
in 2009. The proposed Masonville DMCF would not only receive its intended annual placement 
of 0.5 to 1.0 mcy per year for the first few years, but would be overloaded, receiving 0.9 to 1.4 
mcy per year for the first five years of placement in order to meet harbor placement needs.   
 
The Harbor Team also recommended that cost-effective and safe innovative reuse options be 
used to process 0.5 mcy of dredged material by 2023.  The MPA has created an Innovative 
Reuse Committee to move toward their goal of developing a strategy to process 0.5 mcy of 
dredged material in a cost-effective and safe manner by 2023.  
 
B. Description of Proposed Action 
  
The proposed Masonville DMCF is located in the middle branch of the Patapsco River, across 
from Locust Point near the Baltimore Harbor Tunnel (I-895). This site lies completely within the 
city of Baltimore limits. The Masonville site is bordered by the Patapsco River and Ferry Bar 
Channel to the north, an industrial site to the south, a habitat protection area to the west and 
southwest, and the existing MPA property to the east. The property containing the proposed 
facility alignment and the adjacent habitat protection area are owned by the MPA.  
 
1. Alternatives Considered 
 
Hundreds of alternatives were considered before selecting the current project site.  Land use 
studies of Baltimore Harbor in conjunction with site-specific studies of potential sites were 
conducted. A team of Baltimore Harbor Stakeholders (county and local government and 
community groups), identified and evaluated at all potential options and recommended a suite of 
sites for further study.  In addition, the multi-agency Bay Enhancement Working Group (which 
includes representatives from NMFS, USFWS, EPA, MD DNR, MGS, MDE, as well as the state 
and local sponsors) examined each perspective site and ranked the candidate sites based upon a 
suite of environmental and human use attributes.  Masonville was the preferred alternative to 
meet the short-term goals of the annual dredging need described in I.A (above). 
 
a. Proposed Masonville DMCF Alignment 
 
The proposed Masonville DMCF footprint is 129 acres.  Of this, 126 acres are bay bottom and 3 
acres are existing land area. The proposed alignment includes a channel between the Masonville 
Terminal and the former Kurt Iron and Metal (KIM) facility and an area known as the Wet Basin 
adjacent to the Fairfield Marine Terminal. The facility will have a placement capacity of 16 mcy. 
The containment structure will consist of four sections: an onshore dike, a cofferdam, an armored 
dike, and a beach. The initial dike height for this project is +10 ft MLLW and a berthing 
structure will be constructed along the cofferdam portion of the containment structure. Both on-
site and off-site material will be used during the construction of the containment structure.  Two 
mcy of borrow material will be mined from below the site and unsuitable overburden within the 
borrow area will be removed (pre-dredged) prior to construction.  More project implementation 
details are included in Section 2 (below).  The proposed alignment for the Masonville DMCF is 
shown in Figure 2. 
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The proposed action also includes mitigation projects within the adjacent habitat protection area 
(Masonville Cove), including wetland creation, reef creation, submerged aquatic vegetation 
(SAV) seeding, beach creation, non-tidal wetland creation, and the development of a bird 
sanctuary.  
 
b. No Action Alternative 
 
The No Action Alternative would maintain existing conditions within the study area. The 
proposed DMCF would not be constructed and the 129 acre footprint would remain unaltered. 
However, this means that none of the mitigation projects associated with the proposed facility 
would be realized. 
 
2. Project Area Description 
 
The site includes shoreline, upland, and aquatic or open water areas.  Prior to its acquisition by 
MPA in 1978, Masonville was used first for mining and then later as a dredged material 
placement site by Arundel Corporation.  In addition to dredged material from Baltimore Harbor, 
the site was also used for the disposal of building and ship debris, mining tailings, and 
incinerator waste.  After acquiring the property, MPA continued to use the site for dredged 
material placement through 1989.  The Masonville peninsula is comprised of two sections, Phase 
I and Phase II.  Phase I was completed as an automobile terminal in 2000.  Final construction of 
Masonville Phase II began in 2002 to prepare this area for automobile storage.  There is an inlet 
directly east of Masonville that is bordered by the former KIM Company and is part of the 
current Toyota facility.  The former KIM site was operated as a ship scrapping facility until 
1997.  Since its purchase, an environmental assessment of the site has been completed, and 
clean-up efforts are currently underway. 
 
The northwest shoreline of the site is natural, but littered with debris piles composed of treated 
timber, rubble, and concrete.  Much of the shoreline along the footprint for the proposed 
alignment is composed of concrete and rubble with a steep, upland berm of vegetation.  Along 
the western shoreline of the site, rubble, concrete, and old pilings make up the majority of the 
shoreline, with severe erosion occurring along the banks in some areas. 
 
Environmental studies were conducted within the area from 2003 to 2005, including the 
following studies: water quality, sediment quality, fisheries and aquatic, benthos, SAV, shallow 
water habitat, terrestrial vegetation and wetlands, avian and other wildlife. Investigations into 
avian and wildlife species included studies related to rare, threatened and endangered (RTE) 
species.  
 
The average depth of the site is approximately 10 ft, with a range of approximately 0 to 40 ft. 
Average water quality parameters for the site are shown in Table 1. The footprint of the proposed 
facility includes 120 acres of open water habitat.  Studies have indicated that the substrate within 
the footprint of the proposed Masonville DMCF is predominately silts and clay, which is 
consistent with the Patapsco River as a whole. A small amount of SAV (0.38 acres) occurs 
within the proposed alignment with a total of 10 acres of Tier I/Tier II SAV (shallow water 
habitat, < 6.5 feet) occurring within the footprint of the proposed DMCF.  
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Table 1.  Average Seasonal Water Quality Parameters Measured At Masonville Sampling 

Locations between 2003 and 2005 
  Spring Summer Fall 

Surface 24.4 26.3 18.2 
Mid 23.4 26.1 19.1 Temperature (oC) 
Bottom 22.7 24.9 19.9 
Surface 8.3 8.3 6.1 
Mid 8.1 8.1 6.2 pH 
Bottom 7.7 7.8 7.5 
Surface 9.4 9.6 8.1 
Mid 8.2 7.9 7.8 Dissolved Oxygen 

(mg/L) 
Bottom 6.7 5.1 7.4 
Surface 4.8 4.6 9.0 
Mid 5.3 4.9 7.4 Salinity (ppt) 
Bottom 5.5 5.8 4.0 
Surface 5.7 16.4 2.9 
Mid 6.7 14.7 4.5 Turbidity (NTU) 
Bottom 9.2 10.9 5.5 

 
To accommodate dike construction, approximately 15 feet of unsuitable (silty) overburden 
material (approximately 2 mcy) will be removed from parts of the proposed site to expose the 
sand/clay below, which is suitable for dike construction.  The unsuitable material will be 
removed with a mechanical (clamshell) dredge and placed at Hart-Miller Island DMCF (a pre-
existing contained facility).  The containment (perimeter) dikes of the proposed DMCF will be 
similar to those used for the existing DMCFs in the area and will consist of a fine sand core with 
exterior slopes faced with various thickness of armor stone.  Approximately 2 mcy of sand/clay 
are required for dike construction.  Hydraulic dredging will used for the dike building activities.  
Dredged material from Harbor navigation channels and berthing areas would be placed within 
the facility and dewatered to accelerate consolidation of the dredged material.  As a result of this 
process, water will be discharged through project spillways into the Chesapeake Bay.  The 
majority of the construction for this project will be in the water, involving filling up to 120 acres 
of open water in the lower Patapsco River.  
 
In order to construct the facility where it is planned, several additional activities will need to 
occur.  The most significant pre-development task within the waterway involves remediation of 
derelict vessels on the eastern side of the site near KIM. Some are known to contain hazardous or 
other regulated wastes. The project, if approved, would allow 2 sunken and derelict vessels to be 
encapsulated in an environmentally safe and economical manner rather than disturbed and 
removed. A cleanup plan is being negotiated with MDE. Removal of significant debris from both 
the aquatic and terrestrial areas of Masonville Cove prior to any habitat enhancement will also 
need to occur.  A cleanup plan may also be required for that area. 
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II. SPECIES WITH EFH IN THE PROJECT AREA  

A Summary EFH Designation specific to the Patapsco River does not exist at this time.  
However, consultations with local NMFS staff revealed that all areas of the Bay with 0.5 ppt or 
greater salinity should technically be considered as EFH, based on EFH definitions for those 
federally managed species that occur in Maryland tidal waters of the Bay.  Furthermore, an EFH 
Summary Designation for upper Bay waters nearest to the Patapsco River should be used for 
determining which federal species have EFH designated for waters of the project vicinity.  In this 
case, the Summary Designation for the Chester River estuary in Kent and Queen Anne’s County 
on Maryland’s Eastern Shore was used in the preparation of an EFH Assessment for this project.  
Additionally, recent literature on fish distribution and ecology for the Chesapeake Bay, fish 
surveys conducted in association with the Masonville site review, and personal communications 
with local NMFS staff (Nichols, 2005) were used for determining which federal species with 
EFH designated for the Patapsco River likely occur in the project vicinity. 

 

The Chester River lies within waters designated as EFH for the following species and their life 
stages: summer flounder (Paralicthys dentatus), juvenile and adult life stages; bluefish 
(Pomatomus saltatrix), juvenile and adult life stages; windowpane flounder (Scopthalmus 
aquosus), juvenile and adult life stages; cobia (Rachycentron canadum), all life stages; red drum 
(Sciaenops ocellatus), all life stages; king mackerel (Scomberomorus cavalla), all life stages; and 
Spanish mackerel (Scomberomorus maculatus), all life stages (NMFS, 2005a). Based on 
informal coordination with NMFS, it was determined that of the species with EFH designated in 
the project area, only juvenile and adult summer flounder and adult and juvenile bluefish are 
likely occur near  the Study Area (Nichols NMFS, 2005).  Summer flounder are generally rare 
north of the Bay (William Preston Lane) Bridge. Bluefish are more ubiquitous within the Bay 
and occur in the Harbor, but have to be common to be of concern for EFH (Nichols 2005).   

Fisheries studies were conducted at Masonville within, and adjacent to, the proposed project 
areas in July 2003, May 2004, October 2004, May 2005 and August 2005.  Trawling and 
gillnetting were conducted within the proposed Masonville DMCF footprint in three seasons: 
spring, summer, and fall.  Most stations at Masonville were samples in July 2003, May 2004 and 
October 2004. Gillnetting was also conducted in the wet basin and Kurt Iron channel but only in 
May and August 2005.  The BP-Fairfield and Sparrows Point Sites were also sampled by seine, 
gillnetting and trawling in three seasons.  In addition the study included reference sites near the 
Key Bridge that were sampled by seine and gillnetting.  (Figure 3).  Trawling involved five 
minute paired tows using a 16 foot semiballoon otter trawl with a ¾ inch mesh liner.  Gillnetting 
involved paired experimental gillnets (3/4-inch to 2-inch stretched mesh) set overnight.  Each 
pair included one surface and one bottom set due to the depth of the water in some areas.  
Seining was conducted using a 100-ft seine with ¾-inch mesh and two passes were made at each 
station.  The numbers of MSFMCA-managed species and significant prey species collected 
throughout the Harbor are included in Table 2.  More complete results are available in the 
Masonville EIS.   
 
Bluefish were collected at the Masonville site, but in very low numbers and only in warmer 
months. Length data suggests that all were juveniles.  This is consistent with seine surveys of the 
upper Middle Branch of the Patapsco conducted over multiple years (EA 1991).  Bluefish were 
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generally more abundant at the other areas sampled in the Harbor (Sparrows Point, BP-Fairfield, 
Sollers Point and Thoms Cove).  This is expected because these sites have higher salinities than 
Masonville.  A low number of summer flounder were also collected in the gillnets in Fall 2004 
surveys (Table 2).  This species was also collected in low numbers in gillnets and bottom trawls 
at all other Harbor sampling locations except Thoms Cove in Fall 2004. One summer flounder 
was also taken in trawls at BP-Fairfield in summer 2004.  Based upon size distributions, both 
juvenile (less than ~170 mm) and second year subadults (greater than 220 mm) were collected at 
bottom salinities ranging from approximately 4.4 to 10.7 ppt. This is unusual for the Harbor 
based upon results of previous investigations and the salinity preference for this species. Summer 
flounder prefer salinities greater than 10 ppt. (Nichols 2005).   
 
III. EFFECTS OF THE PROPOSED ACTION  

The following provides a brief overview of pertinent natural history information of summer 
flounder and bluefish to serve as a basis for assessing impacts of the proposed action to these 
species.  This natural history information is followed with an analysis of impacts to individuals, 
habitat, and prey of these species of the proposed action as well as cumulative impacts of other 
dredging and dredged material placement actions.  

Water Quality Impacts 
Temporary, localized changes are expected in clarity, color, and quality of surface waters in the 
immediate vicinity during pre-dredging, perimeter dike construction, and discharge through the 
spillways. Turbidity monitoring during both Phase I and Phase II construction of the Poplar 
Island Environmental Restoration Project indicated the turbidity levels quickly diminished to 
background levels, and the same conditions are anticipated during the construction of the 
Masonville DMCF.   There is a potential for the release of toxics from onsite sediments due to 
pre-dredging.  Elutriate testing and modeling of this potential is ongoing but results of 
monitoring in the vicinity of dredging operations within the Harbor channels has indicated that 
few chemical constituents in the water column were present at detectable concentrations, even as 
close as 40 m from the point of active dredging operations.  The release of nutrients from the 
sediments during dredging is expected to be short term, temporary, and localized during the pre-
dredging and construction of the DMCF.  It is expected that time of year restrictions may be 
imposed to protect fisheries resources in the area. 
 
During placement of dredged material into the facility, dewatering, and materials management 
within the facility, water will be discharged via spillways.  These discharges could contain 
elevated levels of nutrients and TSS.  Discharges from facility operations at Masonville will be 
required to comply with a SPDES Permit which will mandate the discharge water quality 
requirements for the project.  It is anticipated that discharges at Masonville will be managed to 
meet an equivalent standard with respect to the current operations at HMI, which has not had a 
measurable impact to the resources within the adjacent waters since it began operations over 20 
years ago. 
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III.1 Summer flounder (juvenile and adult life stages)  

III.1.1 Natural History and Fishing Pressure 

Adult and older juvenile summer flounder enter the Chesapeake Bay during spring and early 
summer and exit the Bay in fall (Murdy et al. 1997).  Adult summer flounder overwinter in the 
ocean and only enter the Bay in late spring.  Larvae and young juveniles migrate into the Bay in 
October and prefer shallower waters; they typically overwinter and grow in the southern portion 
of the Bay.  Older juveniles are generally distributed inshore and in estuarine areas throughout 
their range during the spring, summer, and fall. During colder months they move into deeper 
(oceanic) waters and can be found offshore with adults (Murdy et al. 1997, Fahay et al. 1999).  
Table 3 provides information on general occurrence and habitat preferences of summer flounder 
in estuaries.  

Both adults and juveniles exhibit a marked preference for sandy bottom and/or SAV beds, 
particularly areas near shorelines (NMFS 2000).  SAV has been identified as a Habitat of 
Particular Concern (HAPC) for both juvenile and adult summer flounder under the tenets of the 
Magnuson-Stevens Act. Previous consultations with NMFS have indicated that summer flounder 
are more prevalent in the lower Bay than in the project area (Nichols, pers. comm., 2003).  

Summer flounder feed on a variety of small fish, shrimp, and crabs that occur in the Chesapeake 
Bay. Prey include species such as grass shrimp (Palaemonetes pugio), bay opossum shrimp 
(Neomysis americana), Atlantic silversides (Menidia menidia), and bay anchovy (Anchoa 
mitchilli).  The latter shrimp species prefer sand bottom and/or SAV, similar to summer flounder 
preferences, while forage finfish are generally widespread in occurrence in shallow waters. Each 
of these food items occurs in the vicinity of the study area (Table 2).  

Summer flounder supports a commercial and recreational fishery (Packer et al., 1999). 
Overfishing is the principal stressor to the summer flounder population (MAFMC, 1997), and 
summer flounder stock has frequently been in an overexploited status.  As of 2001, summer 
flounder was being overfished, but the stock was not in an overfished status (NMFS, 2002). By 
January 2003, summer flounder was not overfished nor was overfishing occurring, presumably 
due to successful implementation of stock rebuilding measures implemented through limiting 
fishing take (MAFMC, 2004).   

III.1.2 Impacts Assessment  

III.1.2.a Impacts to Individuals Direct impacts to summer flounder individuals are unlikely, 
even if construction occurs during warmer months, because flounder are strong swimmers and 
would be able to avoid dredging and construction disturbances.  In addition, summer flounder 
were uncommon in site-specific fisheries studies (Table 2) and are generally uncommon north of 
the Bay (William Preston Memorial) Bridge in most years (Nichols 2005). During cooler 
weather months no direct physical impacts to individuals are expected because they are unlikely 
to be present.  Chesapeake Bay program monitoring data for the Harbor indicates that water 
temperatures are below the optimum temperature for summer flounder (52°F, Table 3) from late 
November through about mid-April (Table 1).  Site filling (i.e. dredged material placement 
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operations) will result in no additional alterations to or displacement of summer flounder habitat 
(post construction). 
 
III.1.2.b Habitat Impacts   Most of the Masonville DMCF area and Masonville Dove has silty 
substrates with sand in some places.  Construction of the DMCF would cause the loss of 126 
acres of silty Bay/river bottom, which is not preferred summer flounder habitat.  Habitat 
restoration in Masonville Cove includes substrate improvements including augmenting the 
bottom with sandy material which would improve habitat for benthic forage species.  This would 
improve EFH potential for summer flounder within the area.    

Project construction will directly impact a small area (0.38 acre) of existing SAV in Kurt Iron 
channel. Therefore, there will be a small direct impact to summer flounder HAPC.  Construction 
of the DMCF will fill approximately 10 acres of shallow water habitat (SWH) less than 6 feet 
deep, which is Tier I (existing SAV) and Tier II SAV (recovery) habitat.  This is a long-term, 
direct impact.  However, summer flounder utilization of the area is relatively low.  There is a 
small (~0.5-1 acre) area of SAV in Masonville Cove that will not be disturbed for DMCF 
construction.   The habitat improvements to Masonville Cove are being designed specifically to 
improve substrates and water quality to enhance fisheries and SAV expansion.  SAV seeding is 
also being considered.  Thus, direct impacts of the enhancement part of the project should benefit 
SAV, and thus increase summer flounder HAPC. 

Summer flounder also utilize salt marsh guts (Table 3). The habitat improvements within the 
Cove include creation and/or enhancement of tidal wetland, which would also improve summer 
flounder habitat. 
  
III.1.2.c Impacts to Prey DMCF construction would result in the loss of 120 acres of open 
water habitat and 126 acres of Bay/river bottom supporting summer flounder prey.  Prey 
individuals will be destroyed or displaced as a result of project expansion and borrow actions in 
both locations.  The reduction of benthic macroinvertebrate communities as a result of island 
expansion would reduce biomass available for consumption by summer flounder that may use 
these areas as feeding grounds. However, much of the area is highly degraded by sediment 
contaminants and only supports a degraded or very degraded benthic community. Also, forage 
fish and invertebrates consumed by summer flounder occur over a broad area of the Bay and 
Patapsco estuary.  Although the project will cause loss of open water and benthic habitat for 
summer flounder prey species, the area is only marginally supporting summer flounder at the 
present time. In addition, the habitat that is enhanced/restored in the Cove will improve benthic 
conditions and diversify the in-stream habitat, which is expected to improve forage abundance, 
diversity, and availability for summer flounder.  

III.1.2.d Cumulative Impacts Other dredging and placement actions occur in the immediate 
vicinity of the project area. Periodic maintenance dredging is conducted in the Harbor navigation 
channels and private spur channels of this active Port.  Maintenance dredging of the federal 
channels in these locations would result in displacement of flounder and forage resources 
immediately after dredging which would constitute a short-term impact.  The outer channels of 
the Harbor are maintained every few years but the channels near Masonville are dredged much 
less frequently, which lowers the potential for cumulative impacts.  There are also periodic 
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maintenance dredging and placement activities associated with other portions of the Baltimore 
Harbor and Channels federal project in the mainstem of the Bay including the Swan Point 
Channel, Tolchester Channel, and the approach channels to the Chesapeake & Delaware Canal.  
Activities north of the Bay Bridge, however, should have little additional impact on the species 
because summer flounder are typically very rare or absent in these regions.   

The State of Maryland currently owns and operates two DMCFs within the lower Patapsco 
estuary and immediately outside the mouth of the Patapsco River.  In addition to Masonville, two 
other potential DMCFS are currently under consideration. Recent and reasonably foreseeable 
human actions that have converted or would convert open water habitat to uplands include the 
Hart Miller Island DMCF, the rehabilitation of Cox Creek DMCF, the Masonville DMCF, and 
the proposed 2nd and third harbor placement options.   Currently these options include placement 
facilities at Sparrows Point and/or BP-Fairfield. The Cox Creek facility was constructed in the 
1960s by Kennecott Refining Co. and was rehabilitated to accept Harbor materials beginning in 
2002. At that time, 5 acres of in-water construction were necessary to rehabilitate the existing 
dikes.   It is anticipated that at least one additional placement site will be required after 
Masonville.   
 
If all of the proposed projects are implemented, approximately 2070 acres of open water habitat 
will be lost and bottom habitat will be lost and/or disturbed in or near the Patapsco River. At 
HMI, 1140 acres is going to be developed into wildlife habitat after closure.  The other sites will 
be redeveloped as Port facilities and constitute a loss of ecological function.  However, it is 
anticipated that any loss of bay bottom (open water wetlands habitat) required for any of the 
proposed DMCF projects would be mitigated, per state and federal law.  Additionally, summer 
flounder utilization within the Patapsco River appears to be low, so cumulative impacts to the 
species are not expected.   
 
Much of the Harbor is quite deep, although the shorelines constitute SWH, which in the 
Chesapeake Bay is Tier I and Tier II SAV habitat.  The proposed project will impact 
approximately 10 acres of SWH.  The existing placement sites (Cox Creek and HMI) may have 
been built in shallow water, but currently are fastland.  A maximum of 54 acres of shallow water 
habitat lies within the proposed site footprints for the BP-Fairfield and Sparrows Point projects.  
It is expected that if all the sites are developed, this would be a permanent impact to SWH.  
However, many of the mitigation options being considered are being designed to enhance SWH 
in the Harbor. This would include substrate improvements to encourage SAV colonization and 
wetland creation/enhancements which would improve summer flounder habitat in the Patapsco 
estuary. 
 
Proper management of fishing is the most critical measure to ensure stable summer flounder 
populations, unless other environmental conditions change substantially. Increased oxygenation 
of bottom waters could increase the depth to which adult summer flounder could occur in warm 
weather months.  

III.2 Bluefish (juvenile and adult life stages) 

III.2.1 Natural History and Fishing Pressure  
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Juvenile and adult bluefish enter the Chesapeake Bay during spring through summer, leaving 
the Bay in late fall.  Adults are uncommon north of Annapolis, and generally do not occur above 
the U.S. 50 bridge, except during years of greater up-Bay salt wedge encroachment.  Juveniles 
tolerate lower salinities than adults, and are therefore common in the upper Bay above the U.S. 
50 Bridge, occurring as far north of Susquehanna Flats and the lower Elk River (Lippson, 
1973).  MDNR monitoring data for the Poplar Island area (Table 1) indicate that the area 
reaches the optimum temperature for bluefish immigration (>68°F, Table 3) in early June and 
falls to the outmigration temperature (<59°F, Table 3) in late November.  Only juvenile bluefish 
were collected in the vicinity of Masonville and throughout the Harbor (Table 2).   

Adults are not typically bottom feeders and are strong swimmers that can easily avoid turbid 
conditions. Juveniles prefer shallower waters but are expected to be able to avoid dredging and 
construction activities.  Juveniles tend to concentrate in shoal waters, and are opportunistic 
feeders, foraging on a wide variety of estuarine life in the pelagic zone and over a variety of 
bottom types (Lippson, 1973).  Table 3 provides information on general occurrence and habitat 
preferences of bluefish in estuaries.  

Bluefish supports a commercial and recreational fishery.  Large population fluctuations are 
common (Fahay et al., 1999).  Within the Mid-Atlantic Bight, bluefish is one of the most 
important recreational species and recreational landings historically exceed commercial 
landings in the region.  Its commercial value has increased since the 1960s and 1970s. 
However, combined landings, which peaked in 1980, declined steadily through the late 1990s 
(O’Reilly and Austin, 1996 cited in MMS, 2000).  As of January 2003, the stock was 
considered overfished, but overfishing is not currently occurring (MAFMC, 2004).  

III.2.2 Impacts Assessment  

III.2.2.a Impacts to Individuals Any adults or young that may be in the area during 
construction would be displaced.  However, because of the comparatively small size of the 
project area in comparison with open waters of the Patapsco estuary and adjacent Bay suitable 
for bluefish, no detrimental impacts to bluefish are expected. In addition, adult bluefish are 
relatively rare in the Patapsco estuary and Upper Chesapeake Bay relative to reaches of the Bay 
south of the Bay Bridge.  Juvenile bluefish are common in the Bay mainstem and most of the 
major tributaries north of the Bay Bridge, depending on annual conditions of salt wedge 
intrusion into the Bay.  In addition, bluefish were uncommon in site-specific fisheries studies 
(Table 2) and are generally uncommon north of the Bay (William Preston Memorial) Bridge in 
most years (Nichols 2005). Direct impacts to bluefish are unlikely, even if construction occurs 
during warmer months, because bluefish are good swimmers and can easily avoid construction 
activities. During cooler weather months no direct physical impacts to individuals are expected 
because they are unlikely to be present.  Bluefish are unlikely to be present around the project 
from late October through early May due to their temperature preferences (Packer et al. 1999). 

 III.2.2.b Habitat Impacts  Construction of the DMCF would cause the loss of 126 acres of 
Bay/river bottom which has only marginal habitat value due to the relatively low salinities, 
degraded substrates/benthos and poor in-stream habitat features. Habitat restoration in 
Masonville Cove includes reef habitat structures, which will improve and diversify the in-stream 
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cover.  This is expected to improve utilization of the area by a wide variety of fish species, 
including predatory species such as bluefish.  Bluefish also utilize salt marsh guts (Table 3) and 
the habitat improvements within the Cove include creation and/or enhancement of tidal wetland, 
which would also improve bluefish habitat. 
 
III.2.2.c Impacts to Prey The permanent reduction of open water and benthic communities as a 
result of DMCF development will reduce biomass available for consumption by finfish.  
However, bluefish are opportunistic feeders and the prey they consume occur over a broad area 
of the Bay so impact to any individual prey species is expected to be minimal.    The reef habitat 
structures proposed for the Cove will improve in-stream cover which is expected to benefit 
bluefish prey species.  The creation and improvement of tidal marshes within the Cove will also 
support a wide variety of forage species consumed by bluefish.  This is expected to compensate 
somewhat for conversion of open water and benthic habitats and ultimately be a habitat 
enhancement for this species.  .   

III.2.2.d Cumulative Impacts Cumulative effects from other projects discussed in the section 
on summer flounder impacts should not be significant relative to juvenile or adult bluefish 
because of the ubiquitous distribution and opportunistic feeding habits of this species within the 
Bay.  Proper management of fishing is the most critical measure to ensure stable bluefish 
populations. It is anticipated that in the long term, innovative reuses will decrease the need to 
place dredged material in waterways, which would act as a mitigative measure for minimizing 
effects to summer flounder and bluefish in the Baltimore Harbor.  
 
 
IV. FEDERAL AGENCY’S OPINION ON PROJECT IMPACTS TO EFH  
 
In summary:  

1. Sub-adult summer flounder and juvenile bluefish and summer flounder known to occur 
near the project area, although utilization is relatively low. The proposed DMCF will 
convert up to 120 acres of EFH to fastland for potential terminal expansion.  However the 
area proposed for development is currently degraded due to sediment contamination and 
the benthic and other forage resources are marginal. 

2. The reef structures proposed for the restoration of Masonville Cove (adjacent to the 
DMCF) will improve and diversify the in-stream cover.  This is expected to improve 
utilization of the area by a wide variety of fish species, including bluefish and summer 
flounder, but also many of their preferred prey items.  Cove improvements also include 
substrate improvements that will benefit the benthic community and improve summer 
flounder forage resources in the area.  Bluefish and summer flounder are also expected to 
benefit from the tidal wetland creation and/or enhancements proposed for Masonville 
Cove.  

3. A small area (0.38 acres) of SAV (summer flounder HAPC) will be impacted by DMCF 
development.  In total 10 acres of SWH (Tier I/ Tier II SAV) habitat will be lost within 
the DMCF footprint.   The SAV within Masonville cove will not be impacted as a result 
of this effort and some improvements within the Cove are designed specifically to 
promote SAV expansion.  The net impact to summer flounder HAPC in the area should 
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be positive. 
4. Some short-term impacts to surface water quality are expected to occur during pre-

dredging and dike construction.  Elevations in turbidity and nutrients are likely in the 
vicinity of the dredging operations and there is a potential for the release of some toxics 
during pre-dredging due to the contaminants in the overburden.  The potential for water 
quality impacts is being investigated further.  It is expected that time of year restrictions 
may be imposed to protect fisheries resources in the area. The dike construction process 
would also minimize impacts to EFH species.  The dike would be raised out of the water 
and then sealed off from the Patapsco River before raising the dikes to their final height.  
This would minimize the amount of turbidity reaching the middle branch and therefore 
minimize the turbidity impacts to EFH species.   

5. Discharges from the DMCF will be regulated by a NPDES and subject to compliance 
with state water quality standards, resulting in only short term, minor perturbation to 
water quality.  

6. Although other federal, state and private sponsored projects occur in the project vicinity 
that cause the disturbance of bottom habitat, these projects are periodic and should not 
significantly affect summer flounder or bluefish and their preferred habitats. Two other 
DMCFs currently exist in the area and up to two more are being considered for 
management of Harbor materials.  This would cause a loss of bottom and open water 
habitat for these species; however bluefish and summer flounder utilization in this area is 
low.  Therefore, no significant cumulative impacts to habitat or populations of these 
species are expected to result from this project.  

7. Other species with EFH designated in the project area (i.e., red drum, cobia, Spanish 
mackerel, king mackerel, windowpane flounder) are rare and transient to the site 
(Nichols, pers. comm., 2003 and 2004, Murdy 1997) and have not been documented in 
the project area in site-specific studies (USACE 1996, NOAA 2001, EA 2004).    

 
In conclusion, the Baltimore District, after reviewing relevant fisheries information, analyzing 
potential project impacts has determined that the proposed action (in conjunction with the 
proposed Cove improvements) will not have a substantial adverse affect on EFH, or on species 
with designated EFH in the project area. Overall, direct, secondary, and cumulative impacts to 
EFH and associated species will be minimal and, in the long term, the current project will 
enhance some habitat features for species managed under the Magnuson-Stevens Act.  
 
V. MITIGATION  
 
Because this proposal will result in minimal impacts to summer flounder and bluefish and is 
designed to protect and enhance EFH and HAPC, no mitigation specific to protection of 
populations of these species or their habitat has been proposed.  It should also be noted that the 
proposed project already incorporates numerous mitigation measures that will have a positive 
impact on the Patapsco estuary.  These mitigation measures include creation of reef habitat, 
which would improve bluefish habitat in the project area, and substrate improvements with 
SAV seeding, which would improve the benthic community and provide an improved food 
source for summer flounder.  
 
The dike construction process would minimize impacts to EFH species.  The dike would be 
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raised out of the water and then sealed off from the Patapsco River before raising the dikes to 
their final height.  This would minimize the amount of turbidity reaching the middle branch and 
therefore minimize the turbidity impacts to EFH species.  



Proposed Masonville DMCF 
Draft Environmental Impact Assessment                                               May 2006 

D-14 

VI. LITERATURE CITED  
 
Chesapeake Bay Program (CBP). 2004. Online water quality trends data. 

http://www.chesapeakebay.net/status/map-tidal1.cfm?SUBJECTAREA=TIDAL  

Fahay, M.P., P.L. Berrien, D.L. Johnson, and W.W. Morse. 1999. Essential fish habitat source 
document: bluefish, Pomatomus saltatrix, life history and habitat characteristics. 
September 1999. U.S. Dept. of Commerce. NOAA Technical Memorandum NMFS-
NE-144.  

Kemp, W.M., J. Faganeli, S. Puskaric, E.M. Smith, and W.R. Boynton.  1999. Pelagic-benthic 
coupling and nutrient cycling, p. 295-339.  In: Malone, T.C., A. Malej,  
L.W. Harding, Jr., N. Smodlaka, R.E. Turner (eds.), Ecosystems at the Land-Sea 
Margin. Coastal and Estuarine Studies, vol. 55.  American Geophysical Union, 
Washington, D.C.  

Kerhin, R.T., J.P. Halka, D.V. Wells, E.L. Hennessee, P.J. Blakeslee, N. Zoltan, and R.H. 
Cuthbertson. 1988. The surficial sediments of Chesapeake Bay, Maryland:  physical 
characteristics and sediment budget. Report of Investigations No. 48. Maryland 
Geological Survey.  82 pages.  

Lippson, Alice Jane. 1973. The Chesapeake Bay in Maryland: An Atlas of Natural 
Resources. The Johns Hopkins University Press, Baltimore.  

Maryland Department of Natural Resources (MDNR).  2000. Maryland recreational 
fisheries. Coastal bays regulations. Online edition: 
http://www.dnr.state.md.us/fisheries/regulations/coastalbaysregulations.html  

Maryland Department of Natural Resources (MDNR). 2005. "Eyes on the Bay." 
http://mddnr.chesapeakebay.net/eyesonthebay/index.cfm.   

Mid-Atlantic Fishery Management Council.  2004. Perspectives. Summer 2004.  Vol. 8, Issue 6. 
Accessed March 2005: http://www.mafmc.org/mid-
atlantic/publications/newsletters/summer04.pdf.  

 
Minerals Management Service.  2000. Environmental survey of potential sand resource sites 

offshore Delaware and Maryland.  Final Report OCS Study MMS 2000-055.  

Murdy, E.O., R.S. Birdsong, and J.A. Musick. 1997. Fishes of Chesapeake Bay. Smithsonian 
Institution Press, Washington D.C.  

National Marine Fisheries Service. 2000. Essential fish habitat website summary table: 
http://www.nero.nmfs.gov/ro/doc/efhtables.pdf.   

National Marine Fisheries Service.  2002. Annual Report to Congress on the Status of  
U.S. Fisheries—2001. U.S. Dep. Commerce, NOAA, Silver Spring, Md.  142 p. 



Proposed Masonville DMCF 
Draft Environmental Impact Assessment                                               May 2006 

D-15 

Website: http://www.nmfs.noaa.gov/sfa/reg_svcs/statusostocks/Stock_status01.htm. 
Accessed March 2005.  

National Marine Fisheries Service.  2004a. Northeast Region, Habitat Conservation 
Division EFH web site (www.nero.nmfs.gov/ro/doc/hcd.htm).  

National Marine Fisheries Service.  2004b. Fisheries of the United States 2003.  U.S. Dept. of 
Commerce, Silver Spring, Md.  Website:  
http://www.st.nmfs.gov/st1/fus/fus03/01_intro2003.pdf. Accessed March 2005.  

Newell, R.C., L.J. Seiderer, and D.R. Hitchcock.  1998. The impact of dredging works in coastal 
waters:  a review of the sensitivity to disturbance and subsequent recovery of biological 
resources on the sea bed. Oceanography and Marine Biology: an Annual Review, 36: 
127-78.  

Newell, R.I.E., and J.A. Ott. 1999. Macrobenthic communities and eutrophication, p. 265-294. 
In: T.C. Malone, A. Malej, L.W. Harding, Jr., N. Smodlaka, and R.E. Turner (eds.), 
Ecosystems at the Land-Sea Margin.  Coastal and Estuarine Studies, vol. 55. American 
Geophysical Union, Washington, D.C.  381 pages.  

Nichols, John. 20053. National Marine Fisheries Service, Oxford, MD.  Personal communication 
with Jane Boraczek (of EA).  November 1, 2005.  

O’Reilly, R., and H. Austin. 1996. Status of stock assessment knowledge used to manage 
important Virginia finfish species.  Special Report in Applied Marine Science and 
Ocean Engineering No. 332.  

Packer, D.B., S.J. Griesbach, P.L. Berrien, C.A. Zetlin, D.L. Johnson, and W.W. Morse. 1999. 
Essential fish habitat source document: summer flounder, Paralichthys dentatus, life 
history and habitat characteristics. September 1999. U.S. Dept. of Commerce. NOAA 
Technical Memorandum NMFS-NE-151.  

South Atlantic Fishery Management Council. 1998. Final habitat plan for the South Atlantic 
region: essential fish habitat requirements for fishery management plans of the South 
Atlantic Fishery Management Council.  October 1998. Online edition: 
http://www.safmc.noaa.gov/safmcweb/Habitat/habitat.html.  



Proposed Masonville DMCF 
Draft Environmental Impact Assessment                                                                                                                        May 2006 

D-16 

Fort M
cH

enry Channel

Curtis Bay Channel

Baltimore Inner Harbor, MarylandBaltimore Inner Harbor, Maryland

Brooklyn Brooklyn 
ParkPark

Glen BurnieGlen Burnie

FerndaleFerndale

Lansdowne-Lansdowne-
Baltimore HighlandsBaltimore Highlands

P a t a
p

s
c

o
 R

i v e r

Masonville 
Site 

BP-Fairfield 
Site

Brewerton Channel

Sparrows Point
Site 

695

895

97

95

395

695 20

151

710
10

2

170

173

295

150

129

718

3

20

20

173

PP aa tt aa
pp ss cc oo   RR ii vv ee rr

0 0.5 10.25
Miles Q

:\P
ro

je
ct

s\
G

Is
\1

42
96

01
\L

oc
at

io
n.

m
xd

Site
Locations

 Figure 1.  Location of Proposed Dredged Material Containment Facilities 
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Figure 2.  Proposed Masonville DMCF Alignment 
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Discipline 
Seine Trawl Gill Net Life Stage  

 

S1 S2 S3  T1 T2  T3 T4  G1 G2 G3 G4 G5 G6 JUV ADULT 
Species of 
Concern  

Summer flounder  1  3           4  

 Bluefish                 
 Windowpane 

flounder  
               

 Cobia                 
 Red drum                 
 King mackerel                 
 Spanish mackerel                 

Prey Species  Atlantic silverside  23 306 337 1            
 Bay anchovy   1 6828 6 1  1         
 Striped anchovy                 
 Striped killifish  39               
 Mummichog    7             
 Atlantic menhaden         40 68 67  47 55  277 
 Spot                 

Trawl 

Seine 

Gillnet 

Figure 3.  Fisheries Sampling Locations in Baltimore Harbor near Proposed Dredged Material Placement Sites (2003-2005) 
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Table 2a. Distribution and Abundance of Species of Concern and Prey Species in Baltimore Harbor--Spring Survey 

Site  
Masonville BP-Fairfield Sparrows Point Thoms Cove** Sollers Pt**  

 

S  T G * S  T G  
 

S  T G  
 

S  G S  G Juv Adult  

Species of 
Concern  

Summer 
flounder  

               

 Bluefish             2  2  
 Windowpane 

flounder  
               

 Cobia                 
 Red drum                 
 King mackerel                 
 Spanish 

mackerel  
               

Prey 
Species  

Atlantic 
silverside  216   2   25   86  400    

 Bay anchovy   8     18 451        
 Fundulus spp. 60  1 3            
 Atlantic 

menhaden  
  407   175   203  88  127   

 Alosa spp.   4   2      1 103   
 Gizzard shad   15  2    2  3  5   
 White perch 137 9 513 57 274 380 378 610 826 20 100 82 354   
 Striped bass 10 4 115 1 8 45 1 4 27 6 31  55   
 Lepomis spp. 4  1    1  1 1      
 Yellow perch   9    1 1 3  1 2    
 Spottail Shiner 5               
 Spot    1      2   2    
Notes: S=Seine; T=Trawl; G=Gillnet Some collections combined by genus; blank cells indicate that no individuals of that genus/species caught. 
*Includes Kurt Iron Channel and Wet Basin (sampled by gillnet in 2005); Most sampling conducted in May 2004 
**Includes combined total for May 2004 and May 2005 sampling.  Details in Masonville EIS. 
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Table 2b. Distribution and Abundance of Species of Concern and Prey Species in Baltimore Harbor—Summer  Surveys 

Site  
Masonville BP-Fairfield Sparrows Point Thoms Cove** Sollers Pt**  

 

S  T G * S  T G  
 

S  T G  
 

S  G S  G Juv Adult  
*** 

Species of 
Concern  

Summer 
flounder       1     1  1 1 2 

 Bluefish    7   1   4  18  12 42  
 Windowpane 

flounder                 

 Cobia                 
 Red drum                 
 King mackerel                 
 Spanish 

mackerel                 

Prey 
Species  

Atlantic 
silverside  224   260   370   1262  107    

 Bay anchovy      1     24      
 Fundulus spp. 3   5            
 Atlantic 

menhaden  1  172  4 98   201 317 386  120   

 Alosa spp.   1    2  3 9  1    
 Gizzard shad 5  14   5   38  12  58   
 White perch 474 201 635 109 1581 386 276 137 1037 1079 271 180 351   
 Striped bass 878  31 11 16 60 91 1 54 283 64 8 47   
 Lepomis spp. 6      4         
 Yellow perch 4  1    1  1   1    
 Spottail Shiner 39               
 Spot    590   18   6 1 7  406   
Notes: S=Seine; T=Trawl; G=Gillnet  Some collections combined by genus; blank cells indicate that no individuals of that genus/species caught. 
*Includes Kurt Iron Channel and Wet Basin (sampled by gillnet in 2005); Most sampling conducted in July 2003 
**Includes combined total for July 2003 and August 2005 sampling.  Details in Masonville EIS. 
***Subadults ranging from approximately 220-260 mm 



Proposed Masonville DMCF 
Draft Environmental Impact Assessment                                                                                                                                May 2006 

D-21 

Table 2c. Distribution and Abundance of Species of Concern and Prey Species in Baltimore Harbor—Fall Survey 

Site  
Masonville BP-Fairfield Sparrows Point Thoms Cove Sollers Pt  

 

S  T G * S  T G  
 

S  T G  
 

S  G S  G Juv Adult  
** 

Species of 
Concern  

Summer 
flounder    4  2 2  2 2    2 2 12 

 Bluefish    3   3   1  8  1 16  
 Windowpane 

flounder                 

 Cobia                 
 Red drum                 
 King mackerel                 
 Spanish 

mackerel                 

Prey 
Species  

Atlantic 
silverside  77      48 14  10  9    

 Bay anchovy  658    258   1619  39  24    
 Fundulus spp. 26      5         
 Atlantic 

menhaden  15  373  2 249  15 579  40  36   

 Alosa spp.   1  2 1  200 3 2      
 Gizzard shad 1  70   46  2 30 2 20 11 35   
 White perch 12 9 526  431 169 140 1917 313 431 273 72 234   
 Striped bass 4 1 85  10 80  9 110 21 29 6 31   
 Lepomis spp. 12               
 Yellow perch       1         
 Spottail Shiner        34        
 Spot    74  18 50  28 77  395  110   
Notes: S=Seine; T=Trawl; G=Gillnet Some collections combined by genus; blank cells indicate that no individuals of that genus/species caught.  
*No Kurt Iron Channel or Wet Basin sampling in this season;  Sampling conducted in October 2004 
Shaded cells not sampled in this season.  Details in Masonville EIS. 
**Subadults ranging from approximately 220-300 mm; juveniles were less than 170mm. 
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Table 3.  Occurrence and Habitat Preferences of Bony Fish with EFH Designated for Region by Life-Stage in the Mid-
Atlantic, with Focus on Preferences Applicable or Potentially Applicable to Estuaries. 

 
Species 

Common 
Name 

Regulated 
EFH Life 

Stages 

Geomorphic 
Features Substrate Depth 

(m) 
Depth 

(ft) 

Water 
Temperature 

(C) 

Water 
Temperature 

(F) 

Time of 
Year Reference 

Juvenile 

Day: shorelines, 
tidal guts; night: 

open waters, 
channels 

Sand, mud, 
sea lettuce 
patches, 
eelgrass 

beds, salt 
marshes 

-- -- 

>20 immigrate 
into estuaries; 
15 emigrate 

from estuaries 

>68 immigrate 
into estuaries; 
59 emigrate 

from estuaries 

May - 
October Fahay et al., 1999 Bluefish 

Adult -- -- -- -- >14 to 16 >57 to 61 -- Fahay et al., 1999 

Juvenile 
Lower estuary flats, 
channels, salt marsh 
guts, eelgrass beds. 

Mud and 
sand 

0.5 to 
5 

1.5 to 
15 >11 >52 -- 

NMFS 2000 
(Summary Tables); 
Packer et al., 1999 Summer 

flounder 
Adult -- -- 0 to 25 0 to 80 -- -- Warmer 

months 

NMFS 2000 
(Summary Tables); 
Packer et al., 1999 
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EA Engineering, Science and Technology Mid-Atlantic Region 
 15 Loveton Circle 
 Sparks, Maryland  21152 
 Telephone: (410) 771-4950 
 Fax: (410) 771-4204 

 
 
 
 
24 March 2006          EA Project No. 14335.01 
         
 

Karen Cushman 
Project Manager 
Maryland Environmental Service 
259 Najoles Drive 
Millersville, MD  21108 
 
RE: Final Report: Upland Waste Material Sampling, Masonville Cove 

MES Contract Number 06-07-51; Subtask 2.2.1 – Upland Sampling 
 

Dear Ms. Cushman: 

EA Engineering, Science, and Technology, Inc. (EA) is pleased to present to the Maryland Environmental 
Services (MES) the attached Final Report of the results of the soil and creosote-treated wood sampling 
and analysis effort at the Masonville Cove property in Baltimore, Maryland.  The conclusions are based 
upon current information and it is clear that additional information will be required in order to finalize the 
data needed to identify the full extent of the contamination,  determine the ultimate disposition of the 
various materials, and the estimated costs for disposal.  We will provide a draft Scope of Work for 
conducting additional studies, some of which will need to be coordinated with work being conducted by 
Moffat & Nichol on the overall upland restoration project. 

EA appreciates working with the MES on this project.  Please do not hesitate to call me at (410) 771-4950 
or Frank Pine at (410) 329-5111 with any questions or concerns that you may have. 

Sincerely, 
EA Engineering, Science, and Technology, Inc. 
Victoria M. Miller, P.G. 

Project Geologist 

 
Frank W. Pine, Ph. D. 
Project Director 
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OVERVIEW 

The  limited upland sampling conducted by EA Engineering, Science, and Technology, Inc. (EA) 
consisted of two components: soil characterization, sampling and analysis in areas suspected of improper 
historic waste disposal and creosote-treated wood sampling and analysis for waste disposal determination.  
The soil sampling effort was conducted by EA  and EBA Engineering (EBA).  The wood sampling effort 
was conducted by EA and Chesapeake Environmental Management (CEM).  The soil characterization 
effort consisted of the collection and analysis of 20 soil samples from ten locations in Area E and Area C 
(Figure 1).  The creosote-treated wood characterization effort consisted of the collection and analysis of 5 
wood samples from the wood piles in Area C (Figure 1). 

BACKGROUND 

The purpose of the sampling effort was to preliminarily characterize the chemical nature of the materials 
improperly disposed in the observed ‘mounded’ areas that were identified by EA during a July 2005 site 
reconnaissance.  In addition to the mounded soil areas, large quantities of telephone poles, railroad ties 
and other creosote-treated wood materials were observed at the site during the initial EA reconnaissance.  
Samples were collected to properly characterize the wood material to determine disposal methods 
required during site development. 

FIELD ACTIVITIES 

Soil Sampling 

On 21 December 2005, samples were obtained for chemical analysis of ten hand auger soil boring 
samples.  EA performed field oversight of EBA Engineering of Baltimore, Maryland, during the 
installation ten hand auger soil borings.  The results of the investigation are attached as Attachment 2.  
Five locations were selected within Area C and five locations were selected within Area E.  Field 
screening for volatile organic compounds was performed with a photo ionization detector during 
characterization and collection of the soil samples.  At each location, samples were targeted for collection 
from a surface interval (0-1 ft) and a subsurface interval (3-4 ft) below ground surface (bgs).  However, 
field conditions, such as encountering refusal, dictated the final sample collection depth.  Following 
collection, each sample location was located by GPS for inclusion on an existing overall site map to be 
completed by Moffat & Nichol, Inc. 

The sample locations were selected by EA field personnel and installed and characterized by EBA 
Engineering (EBA).  EBA documented soil conditions and characteristics using soil boring logs at each 
boring location.  Samples were collected using clean, decontaminated stainless steel hand auger barrel 
cores, scoops and bowls.  Sample equipment was decontaminated between each sample location.  
Following collection, samples were homogenized, placed into clean, laboratory-supplied jars, placed on 
ice and hand-delivered by EBA to Phase Separation Science of Ellicott City, Maryland.  Samples were 
submitted to the laboratory for analysis of volatile organic compounds by EPA Method 8260B, semi-
volatile compounds by EPA Method 8270C, organochlorine pesticides by EPA Method 8081, chlorinated 
herbicides by EPA Method 8151A, polychlorinated biphenyls by EPA Method 8082, priority pollutant list 
metals by EPA Method 6020, and hexavalent chromium by EPA Method 7196A. 



 

Wood Sampling 

On December 21 and 22 2005, EA and CEM collected five composite creosote-treated wood samples 
from piles of telephone poles, railroad ties and other wood wastes observed in Area C.  Samples were 
submitted to the laboratory in the form of wood shavings.  Wood shavings were generated using a 
cordless drill and a decontaminated drill bit.  Holes were drilled into the wood at varying depths to 
achieve a representative sample for analysis.  The shavings were then composited in a stainless steel bowl 
and placed in appropriate laboratory cleaned jars for analysis.  The sample was submitted to Martel 
Laboratories of Baltimore, Maryland for full RCRA characterization including toxicity characteristic 
leaching procedure (TCLP) analysis by EPA Method 1311.  Therefore, each wood sample was submitted 
for the analysis of TCLP volatile organic compounds by EPA Method 8260B, TCLP semi-volatile 
organic compounds by 8270C, TCLP organochlorine pesticides by EPA Method 8081A, TCLP 
chlorinated herbicides by EPA Method 8151A, TCLP metals by EPA 6020 and 7470/71A, 
polychlorinated biphenyls by EPA Method 8082, total organic halogens by EPA Method 9023, total 
petroleum hydrocarbons by EPA Method 1664, ignitability by EPA Method 1010, corrosivity by EPA 
Method 9030B, reactive sulfide by EPA Method 9030B, and reactive cyanide by EPA Method 9010.   

RESULTS 

Soil Sampling Results 

Laboratory analytical reports are included as part of the attached EBA report.  A table summarizing the 
laboratory analytical results of the soil sampling effort is contained in the EBA report, located in 
Attachment 2.  Analytical results were compared to the Maryland Department of the Environment (MDE) 
Residential and Non-Residential Clean-up Standards referenced in the MDE Cleanup Standards for Soil 
and Groundwater, published as Interim Final Guidance, August 2001. 

Volatile Organic Compounds 

No volatile organic compounds were detected in soils from Area C or Area E at concentrations above the 
MDE Residential Soil Cleanup Standards. 

Semi-Volatile Organic Compounds 

Benzo(a)pyrene was detected in two soil samples collected from Area C and two samples in Area E at 
concentrations above the MDE Non-Residential Cleanup Standard of 0.78 mg/kg.  Sample C3 3’ and 
sample C4 0-1’ had concentrations of benzo(a)pyrene of 0.860 mg/kg and 1.7 mg/kg, respectively.  
Sample E1 3’ and sample E4 0-1’ had concentrations of benzo(a)pyrene of 3.6 mg/kg and 1.0 mg/kg, 
respectively. 

In addition, sample C3 0-1’ and three samples in Area E had concentrations of benzo(a)pyrene that 
exceeded the MDE Residential Cleanup Standard for benzo(a)pyrene of 0.33 mg/kg, but not the MDE 
Non-Residential Cleanup Standard of 0.78 mg/kg. 



 

Benzo(a)anthracene was detected above the MDE Residential Cleanup Standard of 0.87 mg/kg, but below 
the MDE Non-Residential Cleanup Standard of 7.8 mg/kg in sample C4 0-1’ and sample E1 3’ at 
concentrations of 2.1 mg/kg and 4.5 mg/kg, respectively. 

Benzo(b)fluoranthene was detected above the MDE Residential Cleanup Standard of 0.87 mg/kg, but 
below the MDE Non-Residential Cleanup Standard of 7.8 mg/kg in sample C3 3’, C4 0-1’ and sample E1 
3’ at concentrations of 0.950 mg/kg, 1.5 mg/kg and 4.5 mg/kg, respectively. 

Dibenzo(a,h)anthracene was detected above the MDE Non-Residential Cleanup Standard of 0.78 mg/kg 
in sample E1 3’ at a concentration of 0.880 mg/kg.  In addition, dibenzo(a,h)anthracene was detected 
above the MDE Residential Cleanup Standard of 0.33 mg/kg in sample C4 0-1’ at a concentration of 
0.350 mg/kg. 

Indeno(1,2,3-c,d)pyrene was detected above the MDE Residential Cleanup Standard of 0.87 mg/kg, but 
below the MDE Non-Residential Cleanup Standard of 7.8 mg/kg in sample C4 0-1’ and E1 3’ at 
concentrations of 0.910 mg/kg and 2.2 mg/kg, respectively. 

Organochlorine Pesticides 

No pesticides were detected in soil samples from Area C or Area E at concentrations above the MDE 
Residential Soil Cleanup Standards. 

Chlorinated Herbicides 

No herbicides were detected in soil samples from Area C or Area E at concentrations above the MDE 
Residential Soil Cleanup Standards. 

Polychlorinated biphenyl compounds (PCBs) 

No PCBs were detected in soil samples from Area E at concentrations above the MDE Residential Soil 
Cleanup Standards. 

However, Aroclor-1260, was detected in Area C at concentrations that exceed MDE Residential Soil 
Cleanup Standard of 0.32 mg/kg and the MDE Non-Residential Soil Cleanup Standard of 2.9 mg/kg.  
Specifically, samples C3 0-1’ and C5 3-4’ had concentrations of 4 mg/kg and 3 mg/kg, respectively.  
Three additional samples, C3 at 3’, C4 0-1’ and C4 3-4’ had concentrations of Arochlor-1260 of 2 mg/kg. 

Priority Pollutant List Metals 

Antimony was detected in one sample from Area C (C1 3-4’) at a concentration of 13 mg/kg, which 
exceeds the MDE Residential Cleanup Standard of 12 mg/kg, but does not exceed the MDE Non-
Residential Cleanup Standard of 82 mg/kg. 

Arsenic was detected in all samples from Area C and all but one sample from Area E at concentrations 
that exceeded the MDE Non-Residential Cleanup Standard of 3.8 mg/kg.  Concentrations of arsenic in 
Area C samples ranged from 4.2 mg/kg in sample C5 0-1’ to 57 mg/kg in sample C1 0-1’ and 



 

concentrations of arsenic in Area E samples ranged from 2.2 mg/kg in sample E3 0-1’ to 14 mg/kg in 
sample E4 0-1’. 

Cadmium was detected in two samples (C1 0-1’ and C1 3-4’) at concentrations of 11 mg/kg and 19 
mg/kg, respectively.  The concentrations of cadmium exceeded the MDE Residential Cleanup Standard of 
3.9 mg/kg, but did not exceed the MDE Non-Residential Cleanup Standard of 100 mg/kg. 

Total chromium was detected in all samples from Area C and all but one sample from Area E at 
concentrations that exceeded the MDE Residential Cleanup Standard for hexavalent chromium of 23 
mg/kg.  Concentrations of total chromium in Area C samples ranged from 41 mg/kg in sample C4 3-4’ to 
240 mg/kg in sample C3 3’ and from 9.6 mg/kg in sample E3 0-1’ to 48 mg/kg in sample E4 0-1’.  
However, no samples from Area C or Area E exceeded the MDE Non-Residential Cleanup Standard for 
hexavalent chromium of 610 mg/kg.  In addition, no Area C or Area E samples had a concentration of 
hexavalent chromium that exceeded the MDE Residential Cleanup Standard of 23 mg/kg.  

Copper was detected in seven samples from Area C and three samples from Area E at concentrations that 
exceeded the MDE Residential Cleanup Standard of 310 mg/kg, but did not exceed the MDE Non-
Residential Cleanup Standard of 8,200 mg/kg.  Concentrations of copper in Area C samples ranged from 
150 mg/kg in sample C5 0-1’ to 750 mg/kg in sample C1 0-1’ and concentrations of copper in Area E 
ranged from 20 mg/kg in sample E5 0-1’ to 1,400 mg/kg in sample E4 0-1’. 

Lead was detected in six samples from Area C and four samples from Area E at concentrations that 
exceeded the MDE Non-Residential Cleanup Standard of 400 mg/kg.  Lead concentrations in Area C 
ranged from 110 mg/kg in sample C5 0-1’ to 2,500 mg/kg in sample C1 3-4’ and lead concentrations in 
Area E ranged from 17 mg/kg in sample E5 0-1’’ to 1,400 mg/kg in sample E4 0-1’. 

Mercury was detected in all samples from Area C and six samples from Area E at concentrations that 
exceeded the MDE Non-Residential Cleanup Standard of 0.12 mg/kg.  Concentrations of mercury in Area 
C samples ranged from 0.19 mg/kg in sample C5 0-1’ to 4.4 mg/kg in sample C1 0-1’ and concentrations 
of mercury in Area E samples ranged from <0.17 mg/kg to 2.9 mg/kg (sample E4 3-4’).  The Maryland 
Anticipated Typical Concentration (ATC) for mercury in soils in Eastern Maryland is 0.51 mg/kg.  Seven 
samples in Area C and three samples in Area E exceeded the ATC of 0.51 mg/kg. 

Nickel was detected in two samples (C1 0-1’ and C1 3-4’) at concentrations of 220 mg/kg and 230 mg/kg, 
respectively.  The concentrations of nickel exceeded the MDE Residential Cleanup Standard of 160 
mg/kg, but did not exceed the MDE Non-Residential Cleanup Standard of 4,100 mg/kg. 

Zinc was detected in four samples from Area C at concentrations that exceeded the MDE Residential 
Cleanup Standard of 2,300 mg/kg, but do not exceed the MDE Non-Residential Cleanup Standard of 
14,000 mg/kg.  Concentrations of zinc in Area C samples ranged from 600 mg/kg in sample C2 0-1’ to 
5,700 mg/kg in sample C4 3-4’. 

No selenium, beryllium, silver, or thallium was detected in soil samples collected and analyzed from Area 
C at concentrations above the MDE Residential Soil Cleanup Standards.  



 

No antimony, beryllium, cadmium, nickel, selenium, silver, zinc or thallium were detected in soil samples 
collected and analyzed from Area E at concentrations above the MDE Residential Soil Cleanup 
Standards.  

Wood Sample Analytical Results 

A summary of the results of the creosote-treated wood analysis are presented in Table 1, Attachment 3 
and the laboratory analytical reports are presented in Attachment 4. 

Total extractable organic halogens (TOX) were detected in the wood samples at concentrations ranging 
from <25 mg/kg in sample WW-3 to 93 mg/kg in sample WW-2.  Total petroleum hydrocarbons (TPH) 
were detected in the wood samples at concentrations ranging from 1,200 mg/kg in sample WW-3 to 
11,500 mg/kg in sample WW-4.  No MDE Cleanup Standard exists for total TPH, however, the 
concentration of TPH in the sample is well above the TPH-GRO and TPH-DRO criteria of 230 mg/kg for 
residential soils and 620 mg/kg for non-residential soils. 

The wood samples did not exhibit characteristics of reactivity, corrosivity, or ignitability as determined by 
reactive cyanide and sulfide analysis, pH determination and flash point analysis. No PCBs were detected 
at concentrations above the laboratory detection limit in the wood waste samples. 

TCLP leachate generated from the sample was analyzed for the eight RCRA metals (arsenic, barium, 
cadmium, chromium, lead, mercury, selenium and silver.  No silver, selenium or mercury was detected at 
concentrations above the laboratory detection limits in the TCLP leachate.  No concentrations of arsenic, 
barium, cadmium, chromium or lead were detected in the leachate at concentrations that exceed the US 
EPA RCRA Maximum Concentration of Contaminants for the Toxicity Characteristic. 

In addition, no volatile organic compounds, organochlorine pesticides, or chlorinated herbicides were 
detected above the laboratory detection limits in the leachate generated from the wood waste samples.  No 
concentrations semi-volatile compounds were detected in the leachate at concentrations that exceed the 
US EPA RCRA Maximum Concentration of Contaminants for the Toxicity Characteristic. 

CONCLUSIONS AND RECOMMENDATIONS 

The site has been used for many years as a dumping ground for various materials. The most obvious of 
have been sampled under this effort to determine the gross character of  the observable materials.  The 
samples taken in Area C appear to have higher concentrations of constituents than those in Area E.  Based 
upon the results of this sampling effort, it is recommended that following additional steps be taken to 
finalize the characterization of materials and to define their appropriate management or removal/disposal 
and develop cost ranges: 

1. Extend the sampling effort to include the entire cove and all of the areas labeled in 
Attachment 1. 

2. Conduct background soil sampling to define existing conditions for comparison to waste 
material results. 



 

3. Define the disposition of each of the designated materials and develop cost estimates for 
each. 

4. Coordinate with the Critical Areas staff to ensure conformance with Critical Area 
requirements (ongoing with respect to the entire mitigation proposal). 

5. Discuss the options related to entering the Maryland Department of the Environment, 
Voluntary Cleanup Program (VCP) with MES and MPA staff. 

6. Initiate discussions with the VCP personnel to outline their requirements for the site under 
their program. 

At this stage in the analysis, it is apparent that all of the contaminated materials would need to be 
managed or removed to the satisfaction of the VCP personnel.  Residential criteria for soils will need to 
be met since the VCP requires that parks be designated as residential.  The potential for burying some 
materials on site would also need to be discussed.  Inert materials such as the ceramic electric line 
insulators and waste concrete could be buried, while the disposition of other materials such as slag and 
related wastes will need to be negotiated with VCP personnel.  Clearly any materials which fail to meet 
residential guidelines would need to be removed.  Since this could involve disturbances to the existing 
habitat, appropriate methods will need to be negotiated with the Critical Areas staff. 

As a preliminary effort a North Carolina wood to energy supplier was contacted regarding the potential 
for using the timbers (estimated at 16,000 tons) as a wood source.  The facility can handle these if they 
are chipped and shipped to Morehead City.  Since the timbers did not fail the RCRA characterization, this 
alternative is still viable.  An evaluation of the logistics and costs will need to be conducted and compared 
with local disposal costs.   

 

  

 
 
Attachments: 1 – Figure 
 2 – EBA Report 
 3 – Timber RCRA Characterization  Summary Data Tables 
 4 –Laboratory Analytical Results  the Timber RCRA Characterization 
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Figure 1 - Hand Auger Locations.
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Masonville GPS coordinates

Area C
Northing Easting

C1 14256257.69 1189873.57
C2 14256272.29 1189895.38
C3 14256301.51 1189880.16
C4 14256345.53 1189851.07
C5 14256346.26 1189883.58

Area E
Northing Easting

E1 14255534.00 1187874.00
E2 14255541.40 1187967.00
E3 14255508.00 1187998.00
E4 14255483.00 1188082.00
E5 14255426.00 1188069.00

Wood Sampling
Northing Easting

WW-1 14256616.00 1189859.00
WW-2 14256508.50 1189877.00
WW-3 14256396.00 1189907.00
WW-4 14256631.00 1189803.00
WW-5 14256469.00 1189852.00



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT 2 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

THIS PAGE INTENTIONALLY LEFT BLANK 



EBA Engineering, Inc. 
 CONSULTING ENGINEERS 
 
 
 
 
March 10, 2006 
 
 
Ms. Vicki Miller 
EA Engineering Science & Technology, Inc. 
15 Loveton Circle, 
Sparks, Maryland 21152 
 
Subject: Masonville Cove, City of Baltimore 
  Soil Sampling of "Areas C & E"  
 
Reference: EBA Engineering Project No. 3115G0139 
 
 
Dear Ms. Miller: 
 
EBA Engineering Inc. (EBA) is pleased to submit this letter report to EA 
Engineering Science & Technology, Inc. documenting the results of limited subsurface 
investigation at the above referenced location.   
 
BACKGROUND 
 
The purpose was to investigate and characterize the physical, and chemical nature of fill 
material and/or site soils in the observed "mounded" areas via hand augering (Areas C & 
E).  In addition, to quantify concentrations of contaminants through laboratory analysis for 
encountered site soils.   
 
METHODOLOGY/SCOPE OF WORK 
 
On December 21st, 2005 EBA conducted a limited subsurface investigation at the Site, 
referenced above.  In summary, the tasks included the following: 

• Characterize, via hand auger, at predetermined locations as directed by EA 
Engineering Science & Technology, Inc. and monitor for Volatile Organic 
Compounds (VOCs) with the Photo-Ionization Detector (PID) of native fill. 

• Collect composite soils samples as directed by EA from the surface (0-2 ft.) and 
at the groundwater/ native soil interface in each auger location or at 4’, or upon 
encountering refusal, which ever came first.  Thus, 2 samples per auger site 
were collected. 

• Submit samples for laboratory analysis of VOCs, Semi-Volatile Organic 
Compounds (SVOCs), Pesticides, Herbicides, Polychlorinated Biphenyls 
(PCBs), Priority Pollutant Metals (PPL Metals), and Hexavalent Chromium in 
accordance with approved EPA Methods or Industry Standards to Phase 
Separation Science of Ellicott City, Maryland. 
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RESULTS 
 
The analytical results for soil samples were compared against Maryland Department of 
Environment (MDE) August 2001 Soil Cleanup Criteria.  In reviewing the data, 
exceedances of the Cleanup Criteria were noted. 
 
The results show samples from Area C exceed Residential (Res.) and/or Non-
Residential (Non-Res.) Cleanup Standards for the following analytes: 

• SVOCs – Benzo (a) anthracene at 2.1 ppm (Res.- 0.87 ppm, Non-Res. – 7.8 
ppm)  

• SVOCs – Benzo (a) pyrene ranging 0.340 to 1.7 ppm (Res. – 0.33, Non-Res. - 
0.78 ppm) 

• SVOCs - Benzo (b) fluoranthene ranging 0.95 to 1.50 ppm (Res. – 0.87, Non-
Res. – 7.8) 

• SVOCs - Dibenzo (a,h) anthracene at 0.35 ppm (Res. 0.33, Non-Res. 0.78) 
• SVOCs - Indeno (1,2,3-cd) pyrene at 0.91 ppm (Res. 0.87, Non-Res. 7.8) 
• Pesticides/PCB's - Aroclor 1260 ranging 2 to 4 ppm (Res. 0.32, Non-Res. 2.9) 
• Metals – Antimony at 13 ppm (Res. 12, Non-Res. 82) 
• Metals – Arsenic ranging 4.2 to 57 ppm (Res. 2, Non-Res. 3.8) 
• Metals – Cadmium ranging 11 to 19 ppm (Res. 3.9, Non-Res. 100) 
• Metals – Copper ranging 370 to 750 ppm (Res. 310, Non-Res. 8200) 
• Metals – Lead ranging 610 to 2,500 ppm (Res. 400, Non-Res. 400) 
• Metals – Mercury ranging 0.19 to 4.4 ppm (Res. 0.10, Non-Res. 0.12) 
• Metals – Nickel ranging 220 to 230 ppm (Res. 160, Non-Res. 4,100) 
• Metals – Zinc ranging 2300 to 5700 ppm (Res. 2300, Non-Res. 14,000) 

 
The results show samples from Area E exceed Residential (Res.) and/or Non-
Residential (Non-Res.) Cleanup Standards for the following analytes: 

• SVOCs – Benzo (a) anthracene at 4.5 ppm (Res.- 0.87 ppm, Non-Res. – 7.8 
ppm)  

• SVOCs – Benzo (a) pyrene ranging 0.55 to 3.6 ppm (Res. – 0.33, Non-Res. - 
0.78 ppm) 

• SVOCs - Benzo (b) fluoranthene at 3.2 ppm (Res. – 0.87, Non-Res. – 7.8) 
• SVOCs - Dibenzo (a,h) anthracene at 0.88 ppm (Res. 0.33, Non-Res. 0.78) 
• SVOCs - Indeno (1,2,3-cd) pyrene at 2.2 ppm (Res. 0.87, Non-Res. 7.8) 
• Metals – Arsenic ranging 2.2 to 14 ppm (Res. 2, Non-Res. 3.8) 
• Metals – Copper ranging 320 to 1,400 ppm (Res. 310, Non-Res. 8200) 
• Metals – Lead ranging 400 to 1,400 ppm (Res. 400, Non-Res. 400) 
• Metals – Mercury ranging 0.27 to 2.9 ppm (Res. 0.10, Non-Res. 0.12) 

 
Appendix A contains "Table 1 – Area C" and "Table 2 – Area E" detailing all the 
results from investigation.  The Laboratory Results for all samples is attached in 
Appendix B.   
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Photographs, included in Appendix C were taken to document soil conditions at the 
time of sampling activities.  In addition, field notes were transcribed on the attached 
Soil Boring Logs located in Appendix D. 
 
CONCLUSIONS AND RECOMMENDATIONS 
 
The results indicate subsurface soil contamination exists within the specified Test 
Areas at or above Non-Residential Cleanup Standards.  Should future excavation 
activities occur in this area, a site specific health and safety plan and waste 
management plan should be required from each of the contractors assigned to work in 
this area.  
 
EBA appreciates the opportunity to preform this environmental services for EA 
Engineering Science & Technology, Inc.  Should you have any questions, comments 
or concerns, or require any additional information, please do not hesitate to contact me 
at 410/358-7171. Our facsimile number is 410/358-7213. 
 
Sincerely, 
EBA ENGINEERING, INC. 

 
James P. Sines, CHMM Bharat K. Bhatt, PG 
Environmental Scientist Assistant to the President 
 
Attachments:  Appendix A – Summary Table 1 & Table 2 
   Appendix B – Laboratory Results 
   Appendix C – Photographs 
   Appendix D – Soil Boring Logs 
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EBA Engineering, Inc.
4813 Seton Drive
Baltimore, Maryland 21215
800/950-3223

Masonville Cove Soil Samples
Baltimore, Maryland

Table 1 - Area C Summary of Soil Analytical Results

C5  
 0-

1'

C5  
 3-

4'

Sample Identification
MDE Soil Cleanup Standards

C3  
 0-

1'

C3  
 3'

C4  
 0-

1'

C4  
 3-

4'

C1  
  0

-1'

C1  
 3-

4'

C2  
 0-

1'

C2  
 3-

4'

Residential Non-Residential
Analyte
Volatile Organic Compounds 
Acetone 780 20,000 ND ND ND ND ND ND ND ND ND ND
Benzene 12 100 ND ND ND ND ND ND ND ND ND ND
Bromodichloromethane 10 92 ND ND ND ND ND ND ND ND ND ND
Bromoform   81 720 ND ND ND ND ND ND ND ND ND ND
Bromomethane 11 290 ND ND ND ND ND ND ND ND ND ND
2-Butanone (MEK) 4,700 120,000 ND ND ND ND ND ND ND ND ND ND
Carbon Disulfide 780 20,000 ND ND ND ND ND ND ND ND ND ND
Carbon Tetrachloride 4.9 44 ND ND ND ND ND ND ND ND ND ND
Chlorobenzene 16 4,100 ND ND ND ND ND ND ND ND ND ND
Chloroethane 220 2,000 ND ND ND ND ND ND ND ND ND ND
Chloroform          100 940 ND ND ND ND ND ND ND ND ND ND
Chloromethane 49 440 ND ND ND ND ND ND ND ND ND ND
Dibromochloromethane 7.6 68 ND ND ND ND ND ND ND ND ND ND
Dibromochloropropane 0.46 4.1 ND ND ND ND ND ND ND ND ND ND
1,2-Dibromoethane 0.0075 0.067 ND ND ND ND ND ND ND ND ND ND
1,1-Dichloroethane 780 20,000 ND ND ND ND ND ND ND ND ND ND
1,2-Dichloroethane 7 63 ND ND ND ND ND ND ND ND ND ND
1,1-Dichloroethene 1.1 9.5 ND ND ND ND ND ND ND ND ND ND
Cis-1,2-Dichloroethene 78 2,000 ND ND ND ND ND ND ND ND ND ND
Trans-1,2-Dichloroethene 160 4,100 ND ND ND ND ND ND ND ND ND ND
1,2-Dichloroethane 70 1,800 ND ND ND ND ND ND ND ND ND ND
1,2-Dichloropropane 9.4 84 ND ND ND ND ND ND ND ND ND ND
cis-1,3-Dichloropropene 6.4 57 ND ND ND ND ND ND ND ND ND ND
trans-1,3-Dichloropropene 6.4 57 ND ND ND ND ND ND ND ND ND ND
Ethylbenzene 780 20,000 ND ND ND ND ND ND ND ND ND ND
2-Hexanone (MBK) 310 8,200 ND ND ND ND ND ND ND ND ND ND
Isopropylbenzene 780 20,000 ND ND ND ND ND ND ND ND ND ND
4-Methyl-2-Pentanone 630 16,000 ND ND ND ND ND ND ND ND ND ND
Methylene Chloride 85 760 ND .009 mg/kg ND ND ND .006 mg/kg ND .011 mg/kg ND .005 mg/kg
Methyl-t-butyl ether 650 2,700 ND ND ND ND ND ND ND ND ND ND
Styrene                 1,600 41,000 ND ND ND ND ND ND ND ND ND ND
TetraChloroethene 12 110 ND ND ND ND ND ND ND ND ND ND
1,1,2,2-Tetrachloroethane 3.2 29 ND ND ND ND ND ND ND ND ND ND
Toluene 1,600 41,000 ND ND ND ND ND ND ND ND ND ND
1,1,1-Trichloroethane 2,200 57,000 ND ND ND ND ND ND ND ND ND ND

Notes: 1 - Maryland Department of the Environment Cleanup Standards for Soil and Groundwater - August 2001
2 - mg/kg = milligram per kilogram = parts per million = ppm
3 - ND - Non-Detect at Methods Detection Limit
4 - BOLD Face & Shaded Cell Indicates Exceedance of Residential (Green Shaded) or Non-Residential (Yellow Shaded) Clean-up Standards
5 - NL - Not Listed in Cleanup Standards
6 - dibromochloropropane also goes by the name 1,2-dibromo-3-chloropropane
7 - 4-methylphenol and 3-methylphenol are reported together as 3,4-methylphenol 
8 - 2,2-oxybis(1-chloropropane) also goes by the name bis(2-chloroisopropyl ether)
9 - Values for Total Chromium are not specified in MDE Standard.  Recommended Industry Practices are to use values specified for Hexavalent Chromium
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EBA Engineering, Inc.
4813 Seton Drive
Baltimore, Maryland 21215
800/950-3223

Masonville Cove Soil Samples
Baltimore, Maryland

Table 1 - Area C Summary of Soil Analytical Results
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Residential Non-Residential
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in mg/kg or ppm
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  0
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C2  
 0-
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1,1,2-Trichloroethane 11 100 ND ND ND ND ND ND ND ND ND ND
Trichloroethene NL NL ND ND ND ND ND ND ND ND ND ND
Vinyl Chloride 0.09 7.9 ND ND ND ND ND ND ND ND ND ND
o-Xylene 16,000 410,000 ND ND ND ND ND ND ND ND ND ND
Semi-volatile Organic 
Acenaphthene 470 12,000 ND ND ND ND ND .083 mg/kg ND ND ND ND
Acenaphthylene 470 12,000 ND ND ND ND ND ND .048 mg/kg ND ND ND
Anthracene 2,300 61,000 ND ND ND ND .061 mg/kg .270 mg/kg .250 mg/kg ND ND ND
Benzo (a) anthracene 0.87 7.8 .059 mg/kg ND .100 mg/kg .077 mg/kg .310 mg/kg .860 mg/kg 2.100 mg/kg ND .054 mg/kg .073 mg/kg
Benzo (a) pyrene 0.33 0.78 .057 mg/kg ND .100 mg/kg .092 mg/kg .340 mg/kg .860 mg/kg 1.7 mg/kg ND .056 mg/kg .099 mg/kg
Benzo (b) fluoranthene 0.87 7.8 ND ND .082 mg/kg .087 mg/kg .350 mg/kg .950 mg/kg 1.500 mg/kg ND .046 mg/kg .120 mg/kg
Benzo (g,h,i) perylene 230 6,100 ND ND .058 mg/kg .055 mg/kg .240 mg/kg .450 mg/kg .800 mg/kg .088 mg/kg ND .140 mg/kg
Benzo (k) fluoranthene 8.7 78 .066 mg/kg ND .100 mg/kg .080 mg/kg .290 mg/kg .660 mg/kg 1.900 mg/kg ND .042 mg/kg .099 mg/kg
1,1-Biphenyl NL NL ND ND ND ND ND ND ND ND ND ND
Bis (2-chloroethyl) ether 0.58 5.2 ND ND ND ND ND ND ND ND ND ND
Bis (2-ethylhexyl) 46 410 .150 mg/kg .200 mg/kg .270 mg/kg .230 mg/kg .190 mg/kg .200 mg/kg .180 mg/kg .240 mg/kg .110 mg/kg .320 mg/kg
Carbazole 32 290 ND ND ND ND ND .110 mg/kg ND ND ND ND
4-Chloroaniline 31 820 ND ND ND ND ND ND ND ND ND ND
2-Chloronaphthalene 630 16,000 ND ND ND ND ND ND ND ND ND ND
2-Chlorophenol 39 1,000 ND ND ND ND ND ND ND ND ND ND
Chrysene 87 780 .064 mg/kg ND .093 mg/kg .085 mg/kg .330 mg/kg .870 mg/kg 1.900 mg/kg ND .048 mg/kg .091 mg/kg
Dibenzo (a,h) anthracene 0.33 0.78 ND ND ND ND .090 mg/kg .160 mg/kg .350 mg/kg ND ND ND
Dibenzofuran 31 820 ND ND ND ND ND ND ND ND ND ND
1,2-Dichlorobenzene 700 18,000 ND ND ND ND ND ND ND ND ND ND
1,3-Dichlorobenzene 230 6,100 ND ND ND ND ND ND ND ND ND ND
1,4-Dichlorobenzene-d4 270 240 40 40 40 40 40 40 40 40 40 40 
3,3-Dichlorobenzidine 1.4 13 ND ND ND ND ND ND ND ND ND ND
2,4-Dichlorophenol 23 610 ND ND ND ND ND ND ND ND ND ND
Diethyl phthalate 6,300 160,000 ND ND ND ND ND ND ND ND ND ND
2,4-Dimethylphenol 160 4,100 ND ND ND ND ND ND ND ND ND ND
Dimethyl phthalate 78,000 2,000,000 ND ND ND ND ND ND ND ND ND ND
Di-n-butyl phthalate 780 20,000 ND ND ND ND .041 mg/kg ND ND ND ND .040 mg/kg
4,6-Dinitro-2-methylphenol 0.78 20 ND ND ND ND ND ND ND ND ND ND
2,4-Dinitrophenol 16 410 ND ND ND ND ND ND ND ND ND ND
2,4-Dinitrotoluene 16 410 ND ND ND ND ND ND ND ND ND ND
2,6-Dinitrotoluene 7.8 200 ND ND ND ND ND ND ND ND ND ND
Di-n-octyl phthalate 160 4,100 ND ND ND ND ND ND ND ND ND ND
Fluoranthene 310 8,200 .100 mg/kg ND .180 mg/kg .160 mg/kg .620 mg/kg 1.700 mg/kg 3.100 mg/kg ND .087 mg/kg .100 mg/kg
Fluorene 310 8,200 ND ND ND ND ND .073 mg/kg ND ND ND ND
Hexachlorobutadiene` 8.2 73 ND ND ND ND ND ND ND ND ND ND
Hexachloroethane 55 1,400 ND ND ND ND ND ND ND ND ND ND
Indeno (1,2,3-cd) pyrene 0.87 7.8 ND ND .045 mg/kg .048 mg/kg .230 mg/kg .420 mg/kg .910 mg/kg .068 mg/kg ND .094 mg/kg
Isophorone 670 6,000 ND ND ND ND ND ND ND ND ND ND

Notes: 1 - Maryland Department of the Environment Cleanup Standards for Soil and Groundwater - August 2001
2 - mg/kg = milligram per kilogram = parts per million = ppm
3 - ND - Non-Detect at Methods Detection Limit
4 - BOLD Face & Shaded Cell Indicates Exceedance of Residential (Green Shaded) or Non-Residential (Yellow Shaded) Clean-up Standards
5 - NL - Not Listed in Cleanup Standards
6 - dibromochloropropane also goes by the name 1,2-dibromo-3-chloropropane
7 - 4-methylphenol and 3-methylphenol are reported together as 3,4-methylphenol 
8 - 2,2-oxybis(1-chloropropane) also goes by the name bis(2-chloroisopropyl ether)
9 - Values for Total Chromium are not specified in MDE Standard.  Recommended Industry Practices are to use values specified for Hexavalent Chromium
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EBA Engineering, Inc.
4813 Seton Drive
Baltimore, Maryland 21215
800/950-3223

Masonville Cove Soil Samples
Baltimore, Maryland

Table 1 - Area C Summary of Soil Analytical Results

C5  
 0-

1'

C5  
 3-

4'

Sample Identification
MDE Soil Cleanup Standards

C3  
 0-

1'

C3  
 3'

C4  
 0-

1'

C4  
 3-

4'

C1  
  0

-1'

C1  
 3-

4'

C2  
 0-

1'

C2  
 3-

4'

Residential Non-Residential
Analyte C5  

 0-
1'

C5  
 3-

4'

MDE Soil Cleanup Standards
in mg/kg or ppm

C3  
 0-

1'

C3  
 3'

C4  
 0-

1'

C4  
 3-

4'

C1  
  0

-1'

C1  
 3-

4'

C2  
 0-

1'

C2  
 3-

4'

2-Methylnaphthalene 160 4,100 ND ND ND ND ND ND ND ND ND ND
2-Methylphenol 390 10,000 ND ND ND ND ND ND ND ND ND ND
4-Methylphenol 39 1,000 ND ND ND ND ND ND ND ND ND ND
Naphthalene 160 4,100 ND ND ND ND ND ND ND ND ND ND
2-Nitroaniline NL NL ND ND ND ND ND ND ND ND ND ND
4-Nitroaniline NL NL ND ND ND ND ND ND ND ND ND ND
Nitrobenzene 3.9 100 ND ND ND ND ND ND ND ND ND ND
2-Nitrophenol 63 1,600 ND ND ND ND ND ND ND ND ND ND
4-Nitrophenol 63 1,600 ND ND ND ND ND ND ND ND ND ND
N-Nitrosodiphenylamine 130 1,200 ND ND ND ND ND ND ND ND ND ND
N-Nitroso-di-n-propylamine 0.33 0.82 ND ND ND ND ND ND ND ND ND ND
2,2-Oxybis(1- 9.1 82 ND ND ND ND ND ND ND ND ND ND
Pentachlorophenol 5.3 48 ND ND ND ND ND ND ND ND ND ND
Phenanthrene 2,300 61,000 ND ND .084 mg/kg .063 mg/kg .260 mg/kg .890 mg/kg .960 mg/kg ND ND ND
Phenol 4,700 120,000 ND ND ND ND ND ND ND ND ND ND
Pyrene 230 6,100 .100 mg/kg ND .180 mg/kg .140 mg/kg .620 mg/kg 1.900 mg/kg 3.500 mg/kg ND .084 mg/kg .140 mg/kg
1,2,4-Trichlorobenzene 78 2,000 ND ND ND ND ND ND ND ND ND ND
2,4,5-Trichlorophenol 780 20,000 ND ND ND ND ND ND ND ND ND ND
2,4,6-Trichlorophenol 58 520 ND ND ND ND ND ND ND ND ND ND
Pesticides/PCBs
Aldrin 2.9 26 ND ND ND ND ND ND ND ND ND ND
Atrazine 0.1 0.91 ND ND ND ND ND ND ND ND ND ND
a-BHC 0.35 3.2 ND ND ND ND ND ND ND ND ND ND
b-BHC 0.49 4.4 ND ND ND ND ND ND ND ND ND ND
d-BHC 1.8 16 ND ND ND ND ND ND ND ND ND ND
g-BHC (Lindane) 1.8 16 ND ND ND ND ND ND ND ND ND ND
a-Chlordane 2.7 24 ND ND ND ND ND ND ND ND ND ND
g-chlordane 1.9 16 ND ND ND ND ND ND ND ND ND ND
4,4-DDD 2.7 24 ND ND ND ND .084 mg/kg ND ND ND ND ND
4,4-DDE 1.9 17 ND ND ND ND .055 mg/kg ND ND ND ND ND
4,4-DDT 1.9 17 ND ND ND ND .320 mg/kg ND ND ND ND ND
Dieldrin 0.04 0.36 ND ND ND ND ND ND ND ND ND ND
Endosulfan I 47 1,200 ND ND ND ND ND ND ND ND ND ND
Endosulfan II 47 1,200 ND ND ND ND ND ND ND ND ND ND
Endosulfan Sulfate 47 1,200 ND ND ND ND ND ND ND ND ND ND
Endrin 2.3 61 ND ND ND ND ND ND ND ND ND ND
Endrin Aldehyde 2.3 61 ND ND ND ND ND ND ND ND ND ND
Endrin Ketone 2.3 61 ND ND ND ND ND ND ND ND ND ND
Heptachlor 0.14 1.3 ND ND ND ND ND ND ND ND ND ND
Heptachlor Epoxide 0.07 0.63 ND ND ND ND ND ND ND ND ND ND
Methoxychlor 39 1,000 ND ND ND ND ND ND ND ND ND ND
Toxaphene 0.58 5.2 ND ND ND ND ND ND ND ND ND ND

Notes: 1 - Maryland Department of the Environment Cleanup Standards for Soil and Groundwater - August 2001
2 - mg/kg = milligram per kilogram = parts per million = ppm
3 - ND - Non-Detect at Methods Detection Limit
4 - BOLD Face & Shaded Cell Indicates Exceedance of Residential (Green Shaded) or Non-Residential (Yellow Shaded) Clean-up Standards
5 - NL - Not Listed in Cleanup Standards
6 - dibromochloropropane also goes by the name 1,2-dibromo-3-chloropropane
7 - 4-methylphenol and 3-methylphenol are reported together as 3,4-methylphenol 
8 - 2,2-oxybis(1-chloropropane) also goes by the name bis(2-chloroisopropyl ether)
9 - Values for Total Chromium are not specified in MDE Standard.  Recommended Industry Practices are to use values specified for Hexavalent Chromium
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Table 1 - Area C Summary of Soil Analytical Results
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Aroclor 1016 0.55 82 ND ND ND ND ND ND ND ND ND ND
Aroclor 1221 0.32 2.9 ND ND ND ND ND ND ND ND ND ND
Aroclor 1232 0.32 2.9 ND ND ND ND ND ND ND ND ND ND
Aroclor 1242 0.32 2.9 ND ND ND ND ND ND ND ND ND ND
Aroclor 1248 0.32 2.9 ND ND ND ND ND ND ND ND ND ND
Aroclor 1254 0.32 2.9 ND ND ND ND ND ND ND ND ND ND
Aroclor 1260 0.32 2.9 ND ND ND ND 4 mg/kg 2 mg/kg 2 mg/kg 2 mg/kg ND 3 mg/kg
Inorganics (Metals)
Antimony 12 82 10 mg/kg 13 mg/kg ND ND 6.2 mg/kg 5.0 mg/kg ND 6.7 mg/kg ND 9.8 mg/kg
Arsenic 2 3.8 57 mg/kg 43 mg/kg 7.7 mg/kg 7.7 mg/kg 7.3 mg/kg 6.6 mg/kg 18 mg/kg 5.6 mg/kg 4.2 mg/kg 8.7 mg/kg
Beryllium 16 410 ND ND 3.3 mg/kg 6.9 mg/kg ND ND ND ND 4.2 mg/kg ND
Cadmium 3.9 100 11 mg/kg 19 mg/kg ND ND ND ND 3.8 mg/kg ND ND ND
Chromium VI 23 610 ND ND ND ND ND ND ND ND ND ND
Chromium  (total) 23 610 62 mg/kg 54 mg/kg 57 mg/kg 95 mg/kg 76 mg/kg 240 mg/kg 120 mg/kg 41 mg/kg 84 mg/kg 72 mg/kg
Copper 310 8200 750 mg/kg 630 mg/kg 150 mg/kg 370 mg/kg 480 mg/kg 380 mg/kg 420 mg/kg 290 mg/kg 210 mg/kg 410 mg/kg
Lead 400 400 2,100 mg/kg 2,500 mg/kg 180 mg/kg 170 mg/kg 640 mg/kg 940 mg/kg 760 mg/kg 330 mg/kg 110 mg/kg 610 mg/kg
Mercury 0.1 0.12 4.4 mg/kg 3.0 mg/kg 0.46 mg/kg 0.29 mg/kg 3.7 mg/kg 2.6 mg/kg 2.8 mg/kg 1.5 mg/kg 0.19 mg/kg 3.6 mg/kg
Nickel 160 4,100 220 mg/kg 230 mg/kg 18 mg/kg 26 mg/kg 47 mg/kg 44 mg/kg 45 mg/kg 37 mg/kg 18 mg/kg 48 mg/kg
Selenium 390 1,000 ND ND ND ND ND ND ND ND ND ND
Silver 390 100 ND ND ND ND ND ND ND ND ND ND
Thallium 2 14 ND ND ND ND ND ND ND ND ND ND
Zinc 2,300 14,000 4,700 mg/kg 4,200 mg/kg 600 mg/kg 1,500 mg/kg 1,500 mg/kg 2,000 mg/kg 5,700 mg/kg 2,300 mg/kg 1,600 mg/kg 1,900 mg/kg

Notes: 1 - Maryland Department of the Environment Cleanup Standards for Soil and Groundwater - August 2001
2 - mg/kg = milligram per kilogram = parts per million = ppm
3 - ND - Non-Detect at Methods Detection Limit
4 - BOLD Face & Shaded Cell Indicates Exceedance of Residential (Green Shaded) or Non-Residential (Yellow Shaded) Clean-up Standards
5 - NL - Not Listed in Cleanup Standards
6 - dibromochloropropane also goes by the name 1,2-dibromo-3-chloropropane
7 - 4-methylphenol and 3-methylphenol are reported together as 3,4-methylphenol 
8 - 2,2-oxybis(1-chloropropane) also goes by the name bis(2-chloroisopropyl ether)
9 - Values for Total Chromium are not specified in MDE Standard.  Recommended Industry Practices are to use values specified for Hexavalent Chromium
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Residential Non-Residential
Analyte
Volatile Organic Compounds 
Acetone 780 20,000 ND ND ND ND ND ND ND ND ND ND
Benzene 12 100 ND ND ND ND ND ND ND ND ND ND
Bromodichloromethane 10 92 ND ND ND ND ND ND ND ND ND ND
Bromoform   81 720 ND ND ND ND ND ND ND ND ND ND
Bromomethane 11 290 ND ND ND ND ND ND ND ND ND ND
2-Butanone (MEK) 4,700 120,000 ND ND ND ND ND ND ND ND ND ND
Carbon Disulfide 780 20,000 ND ND ND ND ND ND ND ND ND ND
Carbon Tetrachloride 4.9 44 ND ND ND ND ND ND ND ND ND ND
Chlorobenzene 16 4,100 ND ND ND ND ND ND ND ND ND ND
Chloroethane 220 2,000 ND ND ND ND ND ND ND ND ND ND
Chloroform          100 940 ND ND ND ND ND ND ND ND ND ND
Chloromethane 49 440 ND ND ND ND ND ND ND ND ND ND
Dibromochloromethane 7.6 68 ND ND ND ND ND ND ND ND ND ND
Dibromochloropropane 0.46 4.1 ND ND ND ND ND ND ND ND ND ND
1,2-Dibromoethane 0.0075 0.067 ND ND ND ND ND ND ND ND ND ND
1,1-Dichloroethane 780 20,000 ND ND ND ND ND ND ND ND ND ND
1,2-Dichloroethane 7 63 ND ND ND ND ND ND ND ND ND ND
1,1-Dichloroethene 1.1 9.5 ND ND ND ND ND ND ND ND ND ND
Cis-1,2-Dichloroethene 78 2,000 ND ND ND ND ND ND ND ND ND ND
Trans-1,2-Dichloroethene 160 4,100 ND ND ND ND ND ND ND ND ND ND
1,2-Dichloroethane 70 1,800 ND ND ND ND ND ND ND ND ND ND
1,2-Dichloropropane 9.4 84 ND ND ND ND ND ND ND ND ND ND
cis-1,3-Dichloropropene 6.4 57 ND ND ND ND ND ND ND ND ND ND
trans-1,3-Dichloropropene 6.4 57 ND ND ND ND ND ND ND ND ND ND
Ethylbenzene 780 20,000 ND ND ND ND ND ND ND ND ND ND
2-Hexanone (MBK) 310 8,200 ND ND ND ND ND ND ND ND ND ND
Isopropylbenzene 780 20,000 ND ND ND ND ND ND ND ND ND ND
4-Methyl-2-Pentanone 630 16,000 ND ND ND ND ND ND ND ND ND ND
Methylene Chloride 85 760 ND 0.007 mg/kg ND ND 0.022 mg/kg 0.011 mg/kg 0.026 mg/kg 0.024 mg/kg ND 0.006 mg/kg
Methyl-t-butyl ether 650 2,700 ND ND ND ND ND ND ND ND ND ND
Styrene                 1,600 41,000 ND ND ND ND ND ND ND ND ND ND
TetraChloroethene 12 110 ND ND ND ND ND ND ND ND ND ND
1,1,2,2-Tetrachloroethane 3.2 29 ND ND ND ND ND ND ND ND ND ND
Toluene 1,600 41,000 ND ND ND ND ND ND ND ND ND ND
1,1,1-Trichloroethane 2,200 57,000 ND ND ND ND ND ND ND ND ND ND

Notes: 1 - Maryland Department of the Environment Cleanup Standards for Soil and Groundwater - August 2001
2 - mg/kg = milligram per kilogram = parts per million = ppm
3 - ND - Non-Detect at Methods Detection Limit
4 - BOLD Face & Shaded Cell Indicates Exceedance of Residential (Green Shaded) or Non-Residential (Yellow Shaded) Clean-up Standards
5 - NL - Not Listed in Cleanup Standards
6 - dibromochloropropane also goes by the name 1,2-dibromo-3-chloropropane
7 - 4-methylphenol and 3-methylphenol are reported together as 3,4-methylphenol 
8 - 2,2-oxybis(1-chloropropane) also goes by the name bis(2-chloroisopropyl ether)
9 - Values for Total Chromium are not specified in MDE Standard.  Recommended Industry Practices are to use values specified for Hexavalent Chromium
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1,1,2-Trichloroethane 11 100 ND ND ND ND ND ND ND ND ND ND
Trichloroethene NL NL ND ND ND ND ND ND ND ND ND ND
Vinyl Chloride 0.09 7.9 ND ND ND ND ND ND ND ND ND ND
o-Xylene 16,000 410,000 ND ND ND ND ND ND ND ND ND ND
Semi-volatile Organic 
Acenaphthene 470 12,000 ND 0.430 mg/kg ND 0.130 mg/kg ND ND 0.045 mg/kg ND ND ND
Acenaphthylene 470 12,000 ND ND ND ND ND ND ND ND ND ND
Anthracene 2,300 61,000 ND 1.4 mg/kg 0.110 mg/kg 0.230 mg/kg ND ND 0.100 mg/kg 0.096 mg/kg ND ND
Benzo (a) anthracene 0.87 7.8 0.090 mg/kg 4.50 mg/kg 0.430 mg/kg 0.640 mg/kg ND ND 0.620 mg/kg 0.400 mg/kg ND 0.220 mg/kg
Benzo (a) pyrene 0.33 0.78 0.083 mg/kg 3.60 mg/kg 0.550 mg/kg 0.590 mg/kg ND ND 1.0 mg/kg 0.560 mg/kg ND 0.180 mg/kg
Benzo (b) fluoranthene 0.87 7.8 0.060 mg/kg 3.20 mg/kg 0.520 mg/kg 0.400 mg/kg ND ND 0.860 mg/kg 0.520 mg/kg ND 0.170 mg/kg
Benzo (g,h,i) perylene 230 6,100 ND 2.1 mg/kg 0.470 mg/kg 0.480 mg/kg ND ND 0.790 mg/kg 0.480 mg/kg ND 0.110 mg/kg
Benzo (k) fluoranthene 8.7 78 0.093 mg/kg 3.4 mg/kg 0.480 mg/kg 0.600 mg/kg ND ND 0.930 mg/kg 0.360 mg/kg ND 0.220 mg/kg
1,1-Biphenyl NL NL ND ND ND ND ND ND ND ND ND ND
Bis (2-chloroethyl) ether 0.58 5.2 ND ND ND ND ND ND ND ND ND ND
Bis (2-ethylhexyl) 46 410 0.200 mg/kg 0.400 mg/kg 0.180 mg/kg 0.300 mg/kg 0.530 mg/kg 0.200 mg/kg 0.180 mg/kg 0.170 mg/kg 0.096 mg/kg 0.300 mg/kg
Carbazole 32 290 ND 0.560 mg/kg 0.064 mg/kg 0.058 mg/kg ND ND 0.043 mg/kg ND ND ND
4-Chloroaniline 31 820 ND ND ND ND ND ND ND ND ND ND
2-Chloronaphthalene 630 16,000 ND ND ND ND ND ND ND ND ND ND
2-Chlorophenol 39 1,000 ND ND ND ND ND ND ND ND ND ND
Chrysene 87 780 0.079 mg/kg 4.2 mg/kg 0.500 mg/kg 0.730 mg/kg ND ND 0.650 mg/kg 0.430 mg/kg ND 0.240 mg/kg
Dibenzo (a,h) anthracene 0.33 0.78 ND 0.880 mg/kg 0.120 mg/kg 0.170 mg/kg ND ND 0.290 mg/kg 0.160 mg/kg ND ND
Dibenzofuran 31 820 ND 0.280 mg/kg ND ND ND ND ND ND ND ND
1,2-Dichlorobenzene 700 18,000 ND ND ND ND ND ND ND ND ND ND
1,3-Dichlorobenzene 230 6,100 ND ND ND ND ND ND ND ND ND ND
1,4-Dichlorobenzene-d4 270 240 40 40 40 40 40 40 40 40 40 40 
3,3-Dichlorobenzidine 1.4 13 ND ND ND ND ND ND ND ND ND ND
2,4-Dichlorophenol 23 610 ND ND ND ND ND ND ND ND ND ND
Diethyl phthalate 6,300 160,000 ND ND ND ND ND ND ND ND ND ND
2,4-Dimethylphenol 160 4,100 ND ND ND ND ND ND ND ND ND ND
Dimethyl phthalate 78,000 2,000,000 ND ND ND ND ND ND ND ND ND ND
Di-n-butyl phthalate 780 20,000 ND ND ND 0.190 mg/kg ND ND ND ND ND ND
4,6-Dinitro-2-methylphenol 0.78 20 ND ND ND ND ND ND ND ND ND ND
2,4-Dinitrophenol 16 410 ND ND ND ND ND ND ND ND ND ND
2,4-Dinitrotoluene 16 410 ND ND ND ND ND ND ND ND ND ND
2,6-Dinitrotoluene 7.8 200 ND ND ND ND ND ND ND ND ND ND
Di-n-octyl phthalate 160 4,100 ND ND ND ND ND ND ND ND ND ND
Fluoranthene 310 8,200 0.170 mg/kg 9.40 mg/kg 0.980 mg/kg 1.3 mg/kg ND ND 0.830 mg/kg 0.440 mg/kg ND 0.450 mg/kg
Fluorene 310 8,200 ND 0.510 mg/kg ND 0.120 mg/kg ND ND ND ND ND ND
Hexachlorobutadiene` 8.2 73 ND ND ND ND ND ND ND ND ND ND
Hexachloroethane 55 1,400 ND ND ND ND ND ND ND ND ND ND
Indeno (1,2,3-cd) pyrene 0.87 7.8 ND 2.20 mg/kg 0.380 mg/kg 0.410 mg/kg ND ND 0.730 mg/kg 0.420 mg/kg ND 0.130 mg/kg
Isophorone 670 6,000 ND ND ND ND ND ND ND ND ND ND

Notes: 1 - Maryland Department of the Environment Cleanup Standards for Soil and Groundwater - August 2001
2 - mg/kg = milligram per kilogram = parts per million = ppm
3 - ND - Non-Detect at Methods Detection Limit
4 - BOLD Face & Shaded Cell Indicates Exceedance of Residential (Green Shaded) or Non-Residential (Yellow Shaded) Clean-up Standards
5 - NL - Not Listed in Cleanup Standards
6 - dibromochloropropane also goes by the name 1,2-dibromo-3-chloropropane
7 - 4-methylphenol and 3-methylphenol are reported together as 3,4-methylphenol 
8 - 2,2-oxybis(1-chloropropane) also goes by the name bis(2-chloroisopropyl ether)
9 - Values for Total Chromium are not specified in MDE Standard.  Recommended Industry Practices are to use values specified for Hexavalent Chromium
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2-Methylphenol 390 10,000 ND ND ND ND ND ND ND ND ND ND
4-Methylphenol 39 1,000 ND ND ND ND ND ND ND ND ND ND
Naphthalene 160 4,100 ND ND ND ND ND ND ND ND ND ND
2-Nitroaniline NL NL ND ND ND ND ND ND ND ND ND ND
4-Nitroaniline NL NL ND ND ND ND ND ND ND ND ND ND
Nitrobenzene 3.9 100 ND ND ND ND ND ND ND ND ND ND
2-Nitrophenol 63 1,600 ND ND ND ND ND ND ND ND ND ND
4-Nitrophenol 63 1,600 ND ND ND ND ND ND ND ND ND ND
N-Nitrosodiphenylamine 130 1,200 ND ND ND ND ND ND ND ND ND ND
N-Nitroso-di-n-propylamine 0.33 0.82 ND ND ND ND ND ND ND ND ND ND
2,2-Oxybis(1- 9.1 82 ND ND ND ND ND ND ND ND ND ND
Pentachlorophenol 5.3 48 ND ND ND ND ND ND ND ND ND ND
Phenanthrene 2,300 61,000 0.095 mg/kg 5.70 mg/kg 0.580 mg/kg 1.50 mg/kg ND ND 0.410 mg/kg 0.270 mg/kg ND 0.320 mg/kg
Phenol 4,700 120,000 ND ND ND ND ND ND ND ND ND ND
Pyrene 230 6,100 0.170 mg/kg 8.5 mg/kg 1.10 mg/kg 2.00 mg/kg ND ND 0.910 mg/kg 0.590 mg/kg ND 0.570 mg/kg
1,2,4-Trichlorobenzene 78 2,000 ND ND ND ND ND ND ND ND ND ND
2,4,5-Trichlorophenol 780 20,000 ND ND ND ND ND ND ND ND ND ND
2,4,6-Trichlorophenol 58 520 ND ND ND ND ND ND ND ND ND ND
Pesticides/PCBs
Aldrin 2.9 26 ND ND ND ND ND ND ND ND ND ND
Atrazine 0.1 0.91 ND ND ND ND ND ND ND ND ND ND
a-BHC 0.35 3.2 ND ND ND ND ND ND ND ND ND ND
b-BHC 0.49 4.4 ND ND ND ND ND ND ND ND ND ND
d-BHC 1.8 16 ND ND ND ND ND ND ND ND ND ND
g-BHC (Lindane) 1.8 16 ND ND ND ND ND ND ND ND ND ND
a-Chlordane 2.7 24 ND ND ND 0.087 mg/kg ND ND ND ND ND ND
g-chlordane 1.9 16 ND ND ND 0.051 mg/kg ND ND ND ND ND ND
4,4-DDD 2.7 24 ND ND ND ND ND ND ND ND ND ND
4,4-DDE 1.9 17 ND ND 0.096 mg/kg 0.078 mg/kg ND ND ND ND ND ND
4,4-DDT 1.9 17 ND ND 0.450 mg/kg 0.350 mg/kg ND ND ND ND ND ND
Dieldrin 0.04 0.36 ND ND ND ND ND ND ND ND ND ND
Endosulfan I 47 1,200 ND ND ND ND ND ND ND ND ND ND
Endosulfan II 47 1,200 ND ND ND ND ND ND ND ND ND ND
Endosulfan Sulfate 47 1,200 ND ND ND ND ND ND ND ND ND ND
Endrin 2.3 61 ND ND ND ND ND ND ND ND ND ND
Endrin Aldehyde 2.3 61 ND ND ND ND ND ND ND ND ND ND
Endrin Ketone 2.3 61 ND ND ND ND ND ND ND ND ND ND
Heptachlor 0.14 1.3 ND ND ND ND ND ND ND ND ND ND
Heptachlor Epoxide 0.07 0.63 ND ND ND ND ND ND ND ND ND ND
Methoxychlor 39 1,000 ND ND ND ND ND ND ND ND ND ND
Toxaphene 0.58 5.2 ND ND ND ND ND ND ND ND ND ND
Aroclor 1016 0.55 82 ND ND ND ND ND ND ND ND ND ND
Aroclor 1221 0.32 2.9 ND ND ND ND ND ND ND ND ND ND

Notes: 1 - Maryland Department of the Environment Cleanup Standards for Soil and Groundwater - August 2001
2 - mg/kg = milligram per kilogram = parts per million = ppm
3 - ND - Non-Detect at Methods Detection Limit
4 - BOLD Face & Shaded Cell Indicates Exceedance of Residential (Green Shaded) or Non-Residential (Yellow Shaded) Clean-up Standards
5 - NL - Not Listed in Cleanup Standards
6 - dibromochloropropane also goes by the name 1,2-dibromo-3-chloropropane
7 - 4-methylphenol and 3-methylphenol are reported together as 3,4-methylphenol 
8 - 2,2-oxybis(1-chloropropane) also goes by the name bis(2-chloroisopropyl ether)
9 - Values for Total Chromium are not specified in MDE Standard.  Recommended Industry Practices are to use values specified for Hexavalent Chromium
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Aroclor 1242 0.32 2.9 ND ND ND ND ND ND ND ND ND ND
Aroclor 1248 0.32 2.9 ND ND ND ND ND ND ND ND ND ND
Aroclor 1254 0.32 2.9 ND ND ND ND ND ND ND ND ND ND
Aroclor 1260 0.32 2.9 ND ND ND ND ND ND ND ND ND ND
Inorganics (Metals)
Antimony 12 82 ND ND ND 3.9 mg/kg ND ND ND ND ND ND
Arsenic 2 3.8 9.0 mg/kg 13 mg/kg 5.4 mg/kg 6.9 mg/kg 2.2 mg/kg 11 mg/kg 14 mg/kg 6.9 mg/kg 13 mg/kg 2.9 mg/kg
Beryllium 16 410 ND ND ND ND ND ND ND ND ND ND
Cadmium 3.9 100 ND ND ND ND ND ND ND ND ND ND
Chromium VI 23 610 ND ND ND ND ND ND ND ND ND ND
Chromium  (total) 23 610 32 mg/kg 47 mg/kg 28 mg/kg 25 mg/kg 9.6 mg/kg 36 mg/kg 48 mg/kg 43 mg/kg 32 mg/kg 28 mg/kg
Copper 310 8200 35 mg/kg 73 mg/kg 61 mg/kg 390 mg/kg 110 mg/kg 320 mg/kg 1,400 mg/kg 62 mg/kg 20 mg/kg 43 mg/kg
Lead 400 400 280 mg/kg 500 mg/kg 1,200 mg/kg 1,400 mg/kg 37 mg/kg 89 mg/kg 110 mg/kg 350 mg/kg 17 mg/kg 400 mg/kg
Mercury 0.1 0.12 0.27 mg/kg 0.43 mg/kg 0.95 mg/kg 1.1 mg/kg ND ND ND 2.9 mg/kg ND 0.37 mg/kg
Nickel 160 4,100 17 mg/kg 34 mg/kg 16 mg/kg 14 mg/kg 6.5 mg/kg 26 mg/kg 67 mg/kg 99 mg/kg 19 mg/kg 9.0 mg/kg
Selenium 390 1,000 ND ND ND ND ND ND ND ND ND ND
Silver 390 100 ND ND ND ND ND ND ND ND ND ND
Thallium 2 14 ND ND ND ND ND ND ND ND ND ND
Zinc 2,300 14,000 210 mg/kg 780 mg/kg 440 mg/kg 420 mg/kg 61 mg/kg 210 mg/kg 65 mg/kg 110 mg/kg 47 mg/kg 170 mg/kg

Notes: 1 - Maryland Department of the Environment Cleanup Standards for Soil and Groundwater - August 2001
2 - mg/kg = milligram per kilogram = parts per million = ppm
3 - ND - Non-Detect at Methods Detection Limit
4 - BOLD Face & Shaded Cell Indicates Exceedance of Residential (Green Shaded) or Non-Residential (Yellow Shaded) Clean-up Standards
5 - NL - Not Listed in Cleanup Standards
6 - dibromochloropropane also goes by the name 1,2-dibromo-3-chloropropane
7 - 4-methylphenol and 3-methylphenol are reported together as 3,4-methylphenol 
8 - 2,2-oxybis(1-chloropropane) also goes by the name bis(2-chloroisopropyl ether)
9 - Values for Total Chromium are not specified in MDE Standard.  Recommended Industry Practices are to use values specified for Hexavalent Chromium
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Prepared for: EBA Engineering, Inc.

Report To: James Sines

4813 Seton Drive
Baltimore, MD 21215

This report contains the results for the samples received under chain of custody by Phase Separation Science, Inc.
(PSSI) for the project identified above.  The signature below signifies that this report has been reviewed and approved in
its entirety.  Therefore, this report may not be reproduced, except in full, without the written approval of an authorized 
representative of PSSI.

This report includes pre-defined standard report abbreviations.  These include:
RL - Reporting Limit
ND - Not Detected at or above the Reporting Limit

All analyses were performed in accordance with the referenced methodologies, PSSI's Standard Operating Procedures 
(SOPs) and PSSI's Quality Assurance Plan (QAP).

If there are any questions regarding this report or if any additional information is needed, please do not hesitate to 
contact us at (410) 747-8770 or via e-mail at info@phaseonline.com.

Laboratory Manager
Dan Prucnal
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

The following samples were received under chain of custody by PSSI on Thursday, December 22, 2005 at 10:14 AM.

Lab  ID Field Sample ID Lab  ID Field Sample ID Lab  ID Field Sample ID
05122204-01 C101 05122204-02 C134 05122204-03 C201

05122204-04 C234 05122204-05 C301 05122204-06 C33

05122204-07 C401 05122204-08 C434 05122204-09 C501

05122204-10 C534 05122204-11 E101 05122204-12 E13

05122204-13 E201 05122204-14 E221 05122204-15 E301

05122204-16 E334 05122204-17 E401 05122204-18 E434

05122204-19 E501 05122204-20 E52

General Report Notes:
--Data qualifers are defined in the footnotes of the sample when applicable.
--The presence of common laboratory contaminants such as acetone, methylene chloride and phthalates, may be 

--The following analytical results are never reported on a dry weight basis:  pH, flashpoint, moisture and paint filter test.
   considered a possible laboratory artifact.  Therefore, appropriate consideration of the data should be utilized.
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: C101  PSSI Sample Number: 05122204-01
 Date\Time Sampled: 12/21/2005 09:00

Chlorinated Herbicides
EPA 8151AEPA 8151AAnalytical Method: Preparation Method: 

ug/kg 12/24/05Dalapon 560ND XW12/27/05 14:37
ug/kg 12/24/05Dicamba 23ND XW12/27/05 14:37
ug/kg 12/24/05MCPP 23000ND XW12/27/05 14:37
ug/kg 12/24/05MCPA 23000ND XW12/27/05 14:37
ug/kg 12/24/05Dichloroprop 230ND XW12/27/05 14:37
ug/kg 12/24/052,4-D 230ND XW12/27/05 14:37
ug/kg 12/24/052,4,5-TP (Silvex) 120ND XW12/27/05 14:37
ug/kg 12/24/052,4,5-T 23ND XW12/27/05 14:37
ug/kg 12/24/05Dinoseb 110ND XW12/27/05 14:37
ug/kg 12/24/052,4-DB 230ND XW12/27/05 14:37

Hexavalent Chromium in Soil
EPA 7196AAnalytical Method:

mg/kg 12/27/05Hexavalent Chromium 12ND RD12/28/05 13:00
Organochlorine Pesticides

EPA 3550BEPA 8081Analytical Method: Preparation Method: 
ug/kg 12/24/05Aldrin 47ND XW12/29/05 18:52
ug/kg 12/24/05a-BHC 47ND XW12/29/05 18:52
ug/kg 12/24/05b-BHC 47ND XW12/29/05 18:52
ug/kg 12/24/05g-BHC (Lindane) 47ND XW12/29/05 18:52
ug/kg 12/24/05d-BHC 47ND XW12/29/05 18:52
ug/kg 12/24/05a-Chlordane 47ND XW12/29/05 18:52
ug/kg 12/24/05g-Chlordane 47ND XW12/29/05 18:52
ug/kg 12/24/054,4-DDD 47ND XW12/29/05 18:52
ug/kg 12/24/054,4-DDE 47ND XW12/29/05 18:52
ug/kg 12/24/054,4-DDT 47ND XW12/29/05 18:52
ug/kg 12/24/05Dieldrin 47ND XW12/29/05 18:52
ug/kg 12/24/05Endosulfan I 47ND XW12/29/05 18:52
ug/kg 12/24/05Endosulfan II 47ND XW12/29/05 18:52
ug/kg 12/24/05Endosulfan Sulfate 47ND XW12/29/05 18:52
ug/kg 12/24/05Endrin 47ND XW12/29/05 18:52
ug/kg 12/24/05Endrin Aldehyde 47ND XW12/29/05 18:52
ug/kg 12/24/05Endrin Ketone 47ND XW12/29/05 18:52
ug/kg 12/24/05Heptachlor 47ND XW12/29/05 18:52
ug/kg 12/24/05Heptachlor Epoxide 47ND XW12/29/05 18:52
ug/kg 12/24/05Methoxychlor 47ND XW12/29/05 18:52
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: C101  PSSI Sample Number: 05122204-01
 Date\Time Sampled: 12/21/2005 09:00

Organochlorine Pesticides
EPA 3550BEPA 8081Analytical Method: Preparation Method: 

ug/kg 12/24/05Toxaphene 1200ND XW12/29/05 18:52
Percent Solids

GravimetryAnalytical Method:
% 12/28/05Percent Solids  83 RD12/28/05 12:27

Polychlorinated Biphenyls
EPA 3550BEPA 8082Analytical Method: Preparation Method: 

mg/kg 12/24/05Aroclor 1016 0.3ND XW12/27/05 17:12
mg/kg 12/24/05Aroclor 1221 0.3ND XW12/27/05 17:12
mg/kg 12/24/05Aroclor 1232 0.3ND XW12/27/05 17:12
mg/kg 12/24/05Aroclor 1242 0.3ND XW12/27/05 17:12
mg/kg 12/24/05Aroclor 1248 0.3ND XW12/27/05 17:12
mg/kg 12/24/05Aroclor 1254 0.3ND XW12/27/05 17:12
mg/kg 12/24/05Aroclor 1260 0.3ND XW12/27/05 17:12

Priority Pollutant Metals
EPA 3050BEPA 6020Analytical Method: Preparation Method: 

mg/kg 12/27/05Antimony 2.9 10 LM12/27/05 22:31
mg/kg 12/27/05Arsenic 0.57 57 LM12/27/05 22:31
mg/kg 12/27/05Beryllium 2.9ND LM12/27/05 22:31
mg/kg 12/27/05Cadmium 2.9 11 LM12/27/05 22:31
mg/kg 12/27/05Chromium 2.9 62 LM12/27/05 22:31
mg/kg 12/27/05Copper 2.9 750 LM12/27/05 22:31
mg/kg 12/27/05Lead 2.9 2,100 LM12/27/05 22:31
mg/kg 12/27/05Mercury 0.23 4.4 LM12/29/05 23:26
mg/kg 12/27/05Nickel 2.9 220 LM12/27/05 22:31
mg/kg 12/27/05Selenium 2.9ND LM12/27/05 22:31
mg/kg 12/27/05Silver 2.9ND LM12/27/05 22:31
mg/kg 12/27/05Thallium 2.3ND LM12/27/05 22:31
mg/kg 12/27/05Zinc 2900 4,700 LM12/29/05 23:15

Target Compound List - SEMIVOLATILES
EPA 3550BEPA 8270CAnalytical Method: Preparation Method: 

ug/kg 12/23/05Phenol 400ND BW12/23/05 15:24
ug/kg 12/23/05Bis (2-chloroethyl) ether 400ND BW12/23/05 15:24
ug/kg 12/23/052-Chlorophenol 400ND BW12/23/05 15:24
ug/kg 12/23/052-Methylphenol 400ND BW12/23/05 15:24
ug/kg 12/23/05Bis (2-chloroisopropyl) ether 400ND BW12/23/05 15:24
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: C101  PSSI Sample Number: 05122204-01
 Date\Time Sampled: 12/21/2005 09:00

Target Compound List - SEMIVOLATILES
EPA 3550BEPA 8270CAnalytical Method: Preparation Method: 

ug/kg 12/23/05Acetophenone 400ND BW12/23/05 15:24
ug/kg 12/23/053,4-Methylphenol 400ND BW12/23/05 15:24
ug/kg 12/23/05N-Nitroso-di-n-propylamine 400ND BW12/23/05 15:24
ug/kg 12/23/05Hexachloroethane 400ND BW12/23/05 15:24
ug/kg 12/23/05Nitrobenzene 400ND BW12/23/05 15:24
ug/kg 12/23/05Isophorone 400ND BW12/23/05 15:24
ug/kg 12/23/052-Nitrophenol 400ND BW12/23/05 15:24
ug/kg 12/23/052,4-Dimethylphenol 400ND BW12/23/05 15:24
ug/kg 12/23/05Bis (2-chloroethoxy) methane 400ND BW12/23/05 15:24
ug/kg 12/23/052,4-Dichlorophenol 400ND BW12/23/05 15:24
ug/kg 12/23/05Naphthalene` 400ND BW12/23/05 15:24
ug/kg 12/23/054-Chloroaniline 400ND BW12/23/05 15:24
ug/kg 12/23/05Hexachlorobutadiene` 400ND BW12/23/05 15:24
ug/kg 12/23/05Caprolactam 400ND BW12/23/05 15:24
ug/kg 12/23/054-Chloro-3-methylphenol 400ND BW12/23/05 15:24
ug/kg 12/23/052-Methylnaphthalene 400ND BW12/23/05 15:24
ug/kg 12/23/05Hexachlorocyclopentadiene 400ND BW12/23/05 15:24
ug/kg 12/23/052,4,6-Trichlorophenol 400ND BW12/23/05 15:24
ug/kg 12/23/052,4,5-Trichlorophenol 1000ND BW12/23/05 15:24
ug/kg 12/23/051,1-Biphenyl 400ND BW12/23/05 15:24
ug/kg 12/23/052-Chloronaphthalene 400ND BW12/23/05 15:24
ug/kg 12/23/052-Nitroaniline 1000ND BW12/23/05 15:24
ug/kg 12/23/05Dimethyl phthalate 400ND BW12/23/05 15:24
ug/kg 12/23/052,6-Dinitrotoluene 400ND BW12/23/05 15:24
ug/kg 12/23/05Acenaphthylene 400ND BW12/23/05 15:24
ug/kg 12/23/053-Nitroaniline 1000ND BW12/23/05 15:24
ug/kg 12/23/05Acenaphthene 400ND BW12/23/05 15:24
ug/kg 12/23/052,4-Dinitrophenol 1000ND BW12/23/05 15:24
ug/kg 12/23/054-Nitrophenol 1000ND BW12/23/05 15:24
ug/kg 12/23/05Dibenzofuran 400ND BW12/23/05 15:24
ug/kg 12/23/052,4-Dinitrotoluene 400ND BW12/23/05 15:24
ug/kg 12/23/05Diethyl phthalate 400ND BW12/23/05 15:24
ug/kg 12/23/05Fluorene 400ND BW12/23/05 15:24
ug/kg 12/23/054-Chlorophenyl phenyl ether 400ND BW12/23/05 15:24
ug/kg 12/23/054-Nitroaniline 1000ND BW12/23/05 15:24
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: C101  PSSI Sample Number: 05122204-01
 Date\Time Sampled: 12/21/2005 09:00

Target Compound List - SEMIVOLATILES
EPA 3550BEPA 8270CAnalytical Method: Preparation Method: 

ug/kg 12/23/054,6-Dinitro-2-methylphenol 920ND BW12/23/05 15:24
ug/kg 12/23/05N-Nitrosodiphenylamine 400ND BW12/23/05 15:24
ug/kg 12/23/054-Bromophenyl phenyl ether 400ND BW12/23/05 15:24
ug/kg 12/23/05Hexachlorobenzene 400ND BW12/23/05 15:24
ug/kg 12/23/05Atrazine 400ND BW12/23/05 15:24
ug/kg 12/23/05Pentachlorophenol 1000ND BW12/23/05 15:24
ug/kg 12/23/05Phenanthrene 400ND BW12/23/05 15:24
ug/kg 12/23/05Anthracene 400ND BW12/23/05 15:24
ug/kg 12/23/05Carbazole 400ND BW12/23/05 15:24
ug/kg 12/23/05Di-n-butyl phthalate 400ND BW12/23/05 15:24
ug/kg 12/23/05Fluoranthene 400j 100 BW12/23/05 15:24
ug/kg 12/23/05Pyrene 400j 100 BW12/23/05 15:24
ug/kg 12/23/05Butyl benzyl phthalate 400ND BW12/23/05 15:24
ug/kg 12/23/053,3-Dichlorobenzidine 400ND BW12/23/05 15:24
ug/kg 12/23/05Benzo (a) anthracene 400j 59 BW12/23/05 15:24
ug/kg 12/23/05Chrysene 400j 64 BW12/23/05 15:24
ug/kg 12/23/05Bis (2-ethylhexyl) phthalate 400j 150 BW12/23/05 15:24
ug/kg 12/23/05Di-n-octyl phthalate 400ND BW12/23/05 15:24
ug/kg 12/23/05Benzo (b) fluoranthene 400ND BW12/23/05 15:24
ug/kg 12/23/05Benzo (k) fluoranthene 400j 66 BW12/23/05 15:24
ug/kg 12/23/05Benzo (a) pyrene 200j 57 BW12/23/05 15:24
ug/kg 12/23/05Indeno (1,2,3-cd) pyrene 400ND BW12/23/05 15:24
ug/kg 12/23/05Dibenzo (a,h) anthracene 200ND BW12/23/05 15:24
ug/kg 12/23/05Benzo (g,h,i) perylene 400ND BW12/23/05 15:24

Target Compound List - VOLATILES
EPA 5035EPA 8260BAnalytical Method: Preparation Method: 

ug/kg 12/28/05Dichlorodifluoromethane 5ND MI12/28/05 4:18
ug/kg 12/28/05Chloromethane 5ND MI12/28/05 4:18
ug/kg 12/28/05Vinyl chloride 5ND MI12/28/05 4:18
ug/kg 12/28/05Bromomethane 5ND MI12/28/05 4:18
ug/kg 12/28/05Chloroethane 5ND MI12/28/05 4:18
ug/kg 12/28/05Trichlorofluoromethane 5ND MI12/28/05 4:18
ug/kg 12/28/051,1-Dichloroethene 5ND MI12/28/05 4:18
ug/kg 12/28/051,1,2-Trichlorotrifluoroethane 5ND MI12/28/05 4:18
ug/kg 12/28/05Acetone 22ND MI12/28/05 4:18
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: C101  PSSI Sample Number: 05122204-01
 Date\Time Sampled: 12/21/2005 09:00

Target Compound List - VOLATILES
EPA 5035EPA 8260BAnalytical Method: Preparation Method: 

ug/kg 12/28/05Carbon Disulfide 11ND MI12/28/05 4:18
ug/kg 12/28/05Methyl Acetate 5ND MI12/28/05 4:18
ug/kg 12/28/05Methylene chloride 5ND MI12/28/05 4:18
ug/kg 12/28/05trans-1,2-Dichloroethene 5ND MI12/28/05 4:18
ug/kg 12/28/05Methyl-t-butyl ether 5ND MI12/28/05 4:18
ug/kg 12/28/051,1-Dichloroethane 5ND MI12/28/05 4:18
ug/kg 12/28/05cis-1,2-Dichloroethene 5ND MI12/28/05 4:18
ug/kg 12/28/052-Butanone (MEK) 22ND MI12/28/05 4:18
ug/kg 12/28/05Chloroform          5ND MI12/28/05 4:18
ug/kg 12/28/051,1,1-Trichloroethane 5ND MI12/28/05 4:18
ug/kg 12/28/05Cyclohexane 5ND MI12/28/05 4:18
ug/kg 12/28/05Carbon tetrachloride 5ND MI12/28/05 4:18
ug/kg 12/28/05Benzene 5ND MI12/28/05 4:18
ug/kg 12/28/051,2-Dichloroethane 5ND MI12/28/05 4:18
ug/kg 12/28/05Trichloroethene 5ND MI12/28/05 4:18
ug/kg 12/28/05Methylcyclohexane 5ND MI12/28/05 4:18
ug/kg 12/28/051,2-Dichloropropane 5ND MI12/28/05 4:18
ug/kg 12/28/05Bromodichloromethane 5ND MI12/28/05 4:18
ug/kg 12/28/05cis-1,3-Dichloropropene 5ND MI12/28/05 4:18
ug/kg 12/28/054-Methyl-2-Pentanone (MIBK) 22ND MI12/28/05 4:18
ug/kg 12/28/05Toluene 5ND MI12/28/05 4:18
ug/kg 12/28/05trans-1,3-Dichloropropene 5ND MI12/28/05 4:18
ug/kg 12/28/051,1,2-Trichloroethane 5ND MI12/28/05 4:18
ug/kg 12/28/05Tetrachloroethene 5ND MI12/28/05 4:18
ug/kg 12/28/052-Hexanone (MBK) 22ND MI12/28/05 4:18
ug/kg 12/28/05Dibromochloromethane 5ND MI12/28/05 4:18
ug/kg 12/28/051,2-Dibromoethane 5ND MI12/28/05 4:18
ug/kg 12/28/05Chlorobenzene 5ND MI12/28/05 4:18
ug/kg 12/28/05Ethylbenzene 5ND MI12/28/05 4:18
ug/kg 12/28/05m&p-Xylene 11ND MI12/28/05 4:18
ug/kg 12/28/05o-Xylene 5ND MI12/28/05 4:18
ug/kg 12/28/05Styrene                 5ND MI12/28/05 4:18
ug/kg 12/28/05Bromoform   5ND MI12/28/05 4:18
ug/kg 12/28/05Isopropylbenzene 5ND MI12/28/05 4:18
ug/kg 12/28/051,1,2,2-Tetrachloroethane 5ND MI12/28/05 4:18

Page 7 of 124



No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: C101  PSSI Sample Number: 05122204-01
 Date\Time Sampled: 12/21/2005 09:00

Target Compound List - VOLATILES
EPA 5035EPA 8260BAnalytical Method: Preparation Method: 

ug/kg 12/28/051,3-Dichlorobenzene 5ND MI12/28/05 4:18
ug/kg 12/28/051,4-Dichlorobenzene 5ND MI12/28/05 4:18
ug/kg 12/28/051,2-Dichlorobenzene 5ND MI12/28/05 4:18
ug/kg 12/28/051,2-Dibromo-3-chloropropane 5ND MI12/28/05 4:18
ug/kg 12/28/051,2,4-Trichlorobenzene 5ND MI12/28/05 4:18
ug/kg 12/28/05Naphthalene 5ND MI12/28/05 4:18

j - estimated value, less than quantitation limit.

Results reported on a dry weight basis where applicable.
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: C134  PSSI Sample Number: 05122204-02
 Date\Time Sampled: 12/21/2005 09:00

Chlorinated Herbicides
EPA 8151AEPA 8151AAnalytical Method: Preparation Method: 

ug/kg 12/24/05Dalapon 490ND XW12/27/05 15:10
ug/kg 12/24/05Dicamba 20ND XW12/27/05 15:10
ug/kg 12/24/05MCPP 20000ND XW12/27/05 15:10
ug/kg 12/24/05MCPA 20000ND XW12/27/05 15:10
ug/kg 12/24/05Dichloroprop 200ND XW12/27/05 15:10
ug/kg 12/24/052,4-D 200ND XW12/27/05 15:10
ug/kg 12/24/052,4,5-TP (Silvex) 100ND XW12/27/05 15:10
ug/kg 12/24/052,4,5-T 20ND XW12/27/05 15:10
ug/kg 12/24/05Dinoseb 100ND XW12/27/05 15:10
ug/kg 12/24/052,4-DB 200ND XW12/27/05 15:10

Hexavalent Chromium in Soil
EPA 7196AAnalytical Method:

mg/kg 12/27/05Hexavalent Chromium 11ND MW12/28/05 13:00
Organochlorine Pesticides

EPA 3550BEPA 8081Analytical Method: Preparation Method: 
ug/kg 12/24/05Aldrin 45ND XW12/29/05 18:52
ug/kg 12/24/05a-BHC 45ND XW12/29/05 18:52
ug/kg 12/24/05b-BHC 45ND XW12/29/05 18:52
ug/kg 12/24/05g-BHC (Lindane) 45ND XW12/29/05 18:52
ug/kg 12/24/05d-BHC 45ND XW12/29/05 18:52
ug/kg 12/24/05a-Chlordane 45ND XW12/29/05 18:52
ug/kg 12/24/05g-Chlordane 45ND XW12/29/05 18:52
ug/kg 12/24/054,4-DDD 45ND XW12/29/05 18:52
ug/kg 12/24/054,4-DDE 45ND XW12/29/05 18:52
ug/kg 12/24/054,4-DDT 45ND XW12/29/05 18:52
ug/kg 12/24/05Dieldrin 45ND XW12/29/05 18:52
ug/kg 12/24/05Endosulfan I 45ND XW12/29/05 18:52
ug/kg 12/24/05Endosulfan II 45ND XW12/29/05 18:52
ug/kg 12/24/05Endosulfan Sulfate 45ND XW12/29/05 18:52
ug/kg 12/24/05Endrin 45ND XW12/29/05 18:52
ug/kg 12/24/05Endrin Aldehyde 45ND XW12/29/05 18:52
ug/kg 12/24/05Endrin Ketone 45ND XW12/29/05 18:52
ug/kg 12/24/05Heptachlor 45ND XW12/29/05 18:52
ug/kg 12/24/05Heptachlor Epoxide 45ND XW12/29/05 18:52
ug/kg 12/24/05Methoxychlor 45ND XW12/29/05 18:52
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: C134  PSSI Sample Number: 05122204-02
 Date\Time Sampled: 12/21/2005 09:00

Organochlorine Pesticides
EPA 3550BEPA 8081Analytical Method: Preparation Method: 

ug/kg 12/24/05Toxaphene 1100ND XW12/29/05 18:52
Percent Solids

GravimetryAnalytical Method:
% 12/28/05Percent Solids  87 RD12/28/05 12:27

Polychlorinated Biphenyls
EPA 3550BEPA 8082Analytical Method: Preparation Method: 

mg/kg 12/24/05Aroclor 1016 0.3ND XW12/27/05 17:41
mg/kg 12/24/05Aroclor 1221 0.3ND XW12/27/05 17:41
mg/kg 12/24/05Aroclor 1232 0.3ND XW12/27/05 17:41
mg/kg 12/24/05Aroclor 1242 0.3ND XW12/27/05 17:41
mg/kg 12/24/05Aroclor 1248 0.3ND XW12/27/05 17:41
mg/kg 12/24/05Aroclor 1254 0.3ND XW12/27/05 17:41
mg/kg 12/24/05Aroclor 1260 0.3ND XW12/27/05 17:41

Priority Pollutant Metals
EPA 3050BEPA 6020Analytical Method: Preparation Method: 

mg/kg 12/27/05Antimony 2.8 13 LM12/27/05 22:36
mg/kg 12/27/05Arsenic 0.56 43 LM12/27/05 22:36
mg/kg 12/27/05Beryllium 2.8ND LM12/27/05 22:36
mg/kg 12/27/05Cadmium 2.8 19 LM12/27/05 22:36
mg/kg 12/27/05Chromium 2.8 54 LM12/27/05 22:36
mg/kg 12/27/05Copper 2.8 630 LM12/27/05 22:36
mg/kg 12/27/05Lead 2.8 2,500 LM12/27/05 22:36
mg/kg 12/27/05Mercury 0.11 3.0 LM12/27/05 22:36
mg/kg 12/27/05Nickel 2.8 230 LM12/27/05 22:36
mg/kg 12/27/05Selenium 2.8ND LM12/27/05 22:36
mg/kg 12/27/05Silver 2.8ND LM12/27/05 22:36
mg/kg 12/27/05Thallium 2.2ND LM12/27/05 22:36
mg/kg 12/27/05Zinc 2800 4,200 LM12/29/05 23:31

Target Compound List - SEMIVOLATILES
EPA 3550BEPA 8270CAnalytical Method: Preparation Method: 

ug/kg 12/23/05Phenol 380ND BW12/23/05 15:56
ug/kg 12/23/05Bis (2-chloroethyl) ether 380ND BW12/23/05 15:56
ug/kg 12/23/052-Chlorophenol 380ND BW12/23/05 15:56
ug/kg 12/23/052-Methylphenol 380ND BW12/23/05 15:56
ug/kg 12/23/05Bis (2-chloroisopropyl) ether 380ND BW12/23/05 15:56
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: C134  PSSI Sample Number: 05122204-02
 Date\Time Sampled: 12/21/2005 09:00

Target Compound List - SEMIVOLATILES
EPA 3550BEPA 8270CAnalytical Method: Preparation Method: 

ug/kg 12/23/05Acetophenone 380ND BW12/23/05 15:56
ug/kg 12/23/053,4-Methylphenol 380ND BW12/23/05 15:56
ug/kg 12/23/05N-Nitroso-di-n-propylamine 380ND BW12/23/05 15:56
ug/kg 12/23/05Hexachloroethane 380ND BW12/23/05 15:56
ug/kg 12/23/05Nitrobenzene 380ND BW12/23/05 15:56
ug/kg 12/23/05Isophorone 380ND BW12/23/05 15:56
ug/kg 12/23/052-Nitrophenol 380ND BW12/23/05 15:56
ug/kg 12/23/052,4-Dimethylphenol 380ND BW12/23/05 15:56
ug/kg 12/23/05Bis (2-chloroethoxy) methane 380ND BW12/23/05 15:56
ug/kg 12/23/052,4-Dichlorophenol 380ND BW12/23/05 15:56
ug/kg 12/23/05Naphthalene` 380ND BW12/23/05 15:56
ug/kg 12/23/054-Chloroaniline 380ND BW12/23/05 15:56
ug/kg 12/23/05Hexachlorobutadiene` 380ND BW12/23/05 15:56
ug/kg 12/23/05Caprolactam 380ND BW12/23/05 15:56
ug/kg 12/23/054-Chloro-3-methylphenol 380ND BW12/23/05 15:56
ug/kg 12/23/052-Methylnaphthalene 380ND BW12/23/05 15:56
ug/kg 12/23/05Hexachlorocyclopentadiene 380ND BW12/23/05 15:56
ug/kg 12/23/052,4,6-Trichlorophenol 380ND BW12/23/05 15:56
ug/kg 12/23/052,4,5-Trichlorophenol 950ND BW12/23/05 15:56
ug/kg 12/23/051,1-Biphenyl 380ND BW12/23/05 15:56
ug/kg 12/23/052-Chloronaphthalene 380ND BW12/23/05 15:56
ug/kg 12/23/052-Nitroaniline 950ND BW12/23/05 15:56
ug/kg 12/23/05Dimethyl phthalate 380ND BW12/23/05 15:56
ug/kg 12/23/052,6-Dinitrotoluene 380ND BW12/23/05 15:56
ug/kg 12/23/05Acenaphthylene 380ND BW12/23/05 15:56
ug/kg 12/23/053-Nitroaniline 950ND BW12/23/05 15:56
ug/kg 12/23/05Acenaphthene 380ND BW12/23/05 15:56
ug/kg 12/23/052,4-Dinitrophenol 950ND BW12/23/05 15:56
ug/kg 12/23/054-Nitrophenol 950ND BW12/23/05 15:56
ug/kg 12/23/05Dibenzofuran 380ND BW12/23/05 15:56
ug/kg 12/23/052,4-Dinitrotoluene 380ND BW12/23/05 15:56
ug/kg 12/23/05Diethyl phthalate 380ND BW12/23/05 15:56
ug/kg 12/23/05Fluorene 380ND BW12/23/05 15:56
ug/kg 12/23/054-Chlorophenyl phenyl ether 380ND BW12/23/05 15:56
ug/kg 12/23/054-Nitroaniline 950ND BW12/23/05 15:56
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: C134  PSSI Sample Number: 05122204-02
 Date\Time Sampled: 12/21/2005 09:00

Target Compound List - SEMIVOLATILES
EPA 3550BEPA 8270CAnalytical Method: Preparation Method: 

ug/kg 12/23/054,6-Dinitro-2-methylphenol 870ND BW12/23/05 15:56
ug/kg 12/23/05N-Nitrosodiphenylamine 380ND BW12/23/05 15:56
ug/kg 12/23/054-Bromophenyl phenyl ether 380ND BW12/23/05 15:56
ug/kg 12/23/05Hexachlorobenzene 380ND BW12/23/05 15:56
ug/kg 12/23/05Atrazine 380ND BW12/23/05 15:56
ug/kg 12/23/05Pentachlorophenol 950ND BW12/23/05 15:56
ug/kg 12/23/05Phenanthrene 380ND BW12/23/05 15:56
ug/kg 12/23/05Anthracene 380ND BW12/23/05 15:56
ug/kg 12/23/05Carbazole 380ND BW12/23/05 15:56
ug/kg 12/23/05Di-n-butyl phthalate 380ND BW12/23/05 15:56
ug/kg 12/23/05Fluoranthene 380ND BW12/23/05 15:56
ug/kg 12/23/05Pyrene 380ND BW12/23/05 15:56
ug/kg 12/23/05Butyl benzyl phthalate 380ND BW12/23/05 15:56
ug/kg 12/23/053,3-Dichlorobenzidine 380ND BW12/23/05 15:56
ug/kg 12/23/05Benzo (a) anthracene 380ND BW12/23/05 15:56
ug/kg 12/23/05Chrysene 380ND BW12/23/05 15:56
ug/kg 12/23/05Bis (2-ethylhexyl) phthalate 380j 200 BW12/23/05 15:56
ug/kg 12/23/05Di-n-octyl phthalate 380ND BW12/23/05 15:56
ug/kg 12/23/05Benzo (b) fluoranthene 380ND BW12/23/05 15:56
ug/kg 12/23/05Benzo (k) fluoranthene 380ND BW12/23/05 15:56
ug/kg 12/23/05Benzo (a) pyrene 190ND BW12/23/05 15:56
ug/kg 12/23/05Indeno (1,2,3-cd) pyrene 380ND BW12/23/05 15:56
ug/kg 12/23/05Dibenzo (a,h) anthracene 190ND BW12/23/05 15:56
ug/kg 12/23/05Benzo (g,h,i) perylene 380ND BW12/23/05 15:56

Target Compound List - VOLATILES
EPA 5035EPA 8260BAnalytical Method: Preparation Method: 

ug/kg 12/28/05Dichlorodifluoromethane 6ND MI12/28/05 4:47
ug/kg 12/28/05Chloromethane 6ND MI12/28/05 4:47
ug/kg 12/28/05Vinyl chloride 6ND MI12/28/05 4:47
ug/kg 12/28/05Bromomethane 6ND MI12/28/05 4:47
ug/kg 12/28/05Chloroethane 6ND MI12/28/05 4:47
ug/kg 12/28/05Trichlorofluoromethane 6ND MI12/28/05 4:47
ug/kg 12/28/051,1-Dichloroethene 6ND MI12/28/05 4:47
ug/kg 12/28/051,1,2-Trichlorotrifluoroethane 6ND MI12/28/05 4:47
ug/kg 12/28/05Acetone 23ND MI12/28/05 4:47
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: C134  PSSI Sample Number: 05122204-02
 Date\Time Sampled: 12/21/2005 09:00

Target Compound List - VOLATILES
EPA 5035EPA 8260BAnalytical Method: Preparation Method: 

ug/kg 12/28/05Carbon Disulfide 11ND MI12/28/05 4:47
ug/kg 12/28/05Methyl Acetate 6ND MI12/28/05 4:47
ug/kg 12/28/05Methylene chloride 6b 9 MI12/28/05 4:47
ug/kg 12/28/05trans-1,2-Dichloroethene 6ND MI12/28/05 4:47
ug/kg 12/28/05Methyl-t-butyl ether 6ND MI12/28/05 4:47
ug/kg 12/28/051,1-Dichloroethane 6ND MI12/28/05 4:47
ug/kg 12/28/05cis-1,2-Dichloroethene 6ND MI12/28/05 4:47
ug/kg 12/28/052-Butanone (MEK) 23ND MI12/28/05 4:47
ug/kg 12/28/05Chloroform          6ND MI12/28/05 4:47
ug/kg 12/28/051,1,1-Trichloroethane 6ND MI12/28/05 4:47
ug/kg 12/28/05Cyclohexane 6ND MI12/28/05 4:47
ug/kg 12/28/05Carbon tetrachloride 6ND MI12/28/05 4:47
ug/kg 12/28/05Benzene 6ND MI12/28/05 4:47
ug/kg 12/28/051,2-Dichloroethane 6ND MI12/28/05 4:47
ug/kg 12/28/05Trichloroethene 6ND MI12/28/05 4:47
ug/kg 12/28/05Methylcyclohexane 6ND MI12/28/05 4:47
ug/kg 12/28/051,2-Dichloropropane 6ND MI12/28/05 4:47
ug/kg 12/28/05Bromodichloromethane 6ND MI12/28/05 4:47
ug/kg 12/28/05cis-1,3-Dichloropropene 6ND MI12/28/05 4:47
ug/kg 12/28/054-Methyl-2-Pentanone (MIBK) 23ND MI12/28/05 4:47
ug/kg 12/28/05Toluene 6ND MI12/28/05 4:47
ug/kg 12/28/05trans-1,3-Dichloropropene 6ND MI12/28/05 4:47
ug/kg 12/28/051,1,2-Trichloroethane 6ND MI12/28/05 4:47
ug/kg 12/28/05Tetrachloroethene 6ND MI12/28/05 4:47
ug/kg 12/28/052-Hexanone (MBK) 23ND MI12/28/05 4:47
ug/kg 12/28/05Dibromochloromethane 6ND MI12/28/05 4:47
ug/kg 12/28/051,2-Dibromoethane 6ND MI12/28/05 4:47
ug/kg 12/28/05Chlorobenzene 6ND MI12/28/05 4:47
ug/kg 12/28/05Ethylbenzene 6ND MI12/28/05 4:47
ug/kg 12/28/05m&p-Xylene 11ND MI12/28/05 4:47
ug/kg 12/28/05o-Xylene 6ND MI12/28/05 4:47
ug/kg 12/28/05Styrene                 6ND MI12/28/05 4:47
ug/kg 12/28/05Bromoform   6ND MI12/28/05 4:47
ug/kg 12/28/05Isopropylbenzene 6ND MI12/28/05 4:47
ug/kg 12/28/051,1,2,2-Tetrachloroethane 6ND MI12/28/05 4:47
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: C134  PSSI Sample Number: 05122204-02
 Date\Time Sampled: 12/21/2005 09:00

Target Compound List - VOLATILES
EPA 5035EPA 8260BAnalytical Method: Preparation Method: 

ug/kg 12/28/051,3-Dichlorobenzene 6ND MI12/28/05 4:47
ug/kg 12/28/051,4-Dichlorobenzene 6ND MI12/28/05 4:47
ug/kg 12/28/051,2-Dichlorobenzene 6ND MI12/28/05 4:47
ug/kg 12/28/051,2-Dibromo-3-chloropropane 6ND MI12/28/05 4:47
ug/kg 12/28/051,2,4-Trichlorobenzene 6ND MI12/28/05 4:47
ug/kg 12/28/05Naphthalene 6ND MI12/28/05 4:47

b - found in blank / suspected lab artifact.

j - estimated value, less than quantitation limit.

Results reported on a dry weight basis where applicable.
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: C201  PSSI Sample Number: 05122204-03
 Date\Time Sampled: 12/21/2005 10:00

Chlorinated Herbicides
EPA 8151AEPA 8151AAnalytical Method: Preparation Method: 

ug/kg 12/24/05Dalapon 510ND XW12/27/05 15:10
ug/kg 12/24/05Dicamba 21ND XW12/27/05 15:10
ug/kg 12/24/05MCPP 21000ND XW12/27/05 15:10
ug/kg 12/24/05MCPA 20000ND XW12/27/05 15:10
ug/kg 12/24/05Dichloroprop 210ND XW12/27/05 15:10
ug/kg 12/24/052,4-D 210ND XW12/27/05 15:10
ug/kg 12/24/052,4,5-TP (Silvex) 100ND XW12/27/05 15:10
ug/kg 12/24/052,4,5-T 21ND XW12/27/05 15:10
ug/kg 12/24/05Dinoseb 100ND XW12/27/05 15:10
ug/kg 12/24/052,4-DB 210ND XW12/27/05 15:10

Hexavalent Chromium in Soil
EPA 7196AAnalytical Method:

mg/kg 12/27/05Hexavalent Chromium 11ND MW12/28/05 13:00
Organochlorine Pesticides

EPA 3550BEPA 8081Analytical Method: Preparation Method: 
ug/kg 12/24/05Aldrin 220ND XW12/29/05 19:20
ug/kg 12/24/05a-BHC 220ND XW12/29/05 19:20
ug/kg 12/24/05b-BHC 220ND XW12/29/05 19:20
ug/kg 12/24/05g-BHC (Lindane) 220ND XW12/29/05 19:20
ug/kg 12/24/05d-BHC 220ND XW12/29/05 19:20
ug/kg 12/24/05a-Chlordane 220ND XW12/29/05 19:20
ug/kg 12/24/05g-Chlordane 220ND XW12/29/05 19:20
ug/kg 12/24/054,4-DDD 220ND XW12/29/05 19:20
ug/kg 12/24/054,4-DDE 220ND XW12/29/05 19:20
ug/kg 12/24/054,4-DDT 220ND XW12/29/05 19:20
ug/kg 12/24/05Dieldrin 220ND XW12/29/05 19:20
ug/kg 12/24/05Endosulfan I 220ND XW12/29/05 19:20
ug/kg 12/24/05Endosulfan II 220ND XW12/29/05 19:20
ug/kg 12/24/05Endosulfan Sulfate 220ND XW12/29/05 19:20
ug/kg 12/24/05Endrin 220ND XW12/29/05 19:20
ug/kg 12/24/05Endrin Aldehyde 220ND XW12/29/05 19:20
ug/kg 12/24/05Endrin Ketone 220ND XW12/29/05 19:20
ug/kg 12/24/05Heptachlor 220ND XW12/29/05 19:20
ug/kg 12/24/05Heptachlor Epoxide 220ND XW12/29/05 19:20
ug/kg 12/24/05Methoxychlor 220ND XW12/29/05 19:20
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: C201  PSSI Sample Number: 05122204-03
 Date\Time Sampled: 12/21/2005 10:00

Organochlorine Pesticides
EPA 3550BEPA 8081Analytical Method: Preparation Method: 

ug/kg 12/24/05Toxaphene 5500ND XW12/29/05 19:20
Percent Solids

GravimetryAnalytical Method:
% 12/28/05Percent Solids  89 RD12/28/05 12:27

Polychlorinated Biphenyls
EPA 3550BEPA 8082Analytical Method: Preparation Method: 

mg/kg 12/24/05Aroclor 1016 0.3ND XW12/27/05 17:41
mg/kg 12/24/05Aroclor 1221 0.3ND XW12/27/05 17:41
mg/kg 12/24/05Aroclor 1232 0.3ND XW12/27/05 17:41
mg/kg 12/24/05Aroclor 1242 0.3ND XW12/27/05 17:41
mg/kg 12/24/05Aroclor 1248 0.3ND XW12/27/05 17:41
mg/kg 12/24/05Aroclor 1254 0.3ND XW12/27/05 17:41
mg/kg 12/24/05Aroclor 1260 0.3ND XW12/27/05 17:41

Priority Pollutant Metals
EPA 3050BEPA 6020Analytical Method: Preparation Method: 

mg/kg 12/27/05Antimony 2.7ND LM12/27/05 22:06
mg/kg 12/27/05Arsenic 0.55 7.7 LM12/27/05 22:06
mg/kg 12/27/05Beryllium 2.7 3.3 LM12/27/05 22:06
mg/kg 12/27/05Cadmium 2.7ND LM12/27/05 22:06
mg/kg 12/27/05Chromium 2.7 57 LM12/27/05 22:06
mg/kg 12/27/05Copper 2.7 150 LM12/27/05 22:06
mg/kg 12/27/05Lead 2.7 180 LM12/27/05 22:06
mg/kg 12/27/05Mercury 0.11 0.46 LM12/27/05 22:06
mg/kg 12/27/05Nickel 2.7 18 LM12/27/05 22:06
mg/kg 12/27/05Selenium 2.7ND LM12/27/05 22:06
mg/kg 12/27/05Silver 2.7ND LM12/27/05 22:06
mg/kg 12/27/05Thallium 2.2ND LM12/27/05 22:06
mg/kg 12/27/05Zinc 27 600 LM12/27/05 22:06

Target Compound List - SEMIVOLATILES
EPA 3550BEPA 8270CAnalytical Method: Preparation Method: 

ug/kg 12/23/05Phenol 370ND BW12/23/05 16:29
ug/kg 12/23/05Bis (2-chloroethyl) ether 370ND BW12/23/05 16:29
ug/kg 12/23/052-Chlorophenol 370ND BW12/23/05 16:29
ug/kg 12/23/052-Methylphenol 370ND BW12/23/05 16:29
ug/kg 12/23/05Bis (2-chloroisopropyl) ether 370ND BW12/23/05 16:29
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: C201  PSSI Sample Number: 05122204-03
 Date\Time Sampled: 12/21/2005 10:00

Target Compound List - SEMIVOLATILES
EPA 3550BEPA 8270CAnalytical Method: Preparation Method: 

ug/kg 12/23/05Acetophenone 370ND BW12/23/05 16:29
ug/kg 12/23/053,4-Methylphenol 370ND BW12/23/05 16:29
ug/kg 12/23/05N-Nitroso-di-n-propylamine 370ND BW12/23/05 16:29
ug/kg 12/23/05Hexachloroethane 370ND BW12/23/05 16:29
ug/kg 12/23/05Nitrobenzene 370ND BW12/23/05 16:29
ug/kg 12/23/05Isophorone 370ND BW12/23/05 16:29
ug/kg 12/23/052-Nitrophenol 370ND BW12/23/05 16:29
ug/kg 12/23/052,4-Dimethylphenol 370ND BW12/23/05 16:29
ug/kg 12/23/05Bis (2-chloroethoxy) methane 370ND BW12/23/05 16:29
ug/kg 12/23/052,4-Dichlorophenol 370ND BW12/23/05 16:29
ug/kg 12/23/05Naphthalene` 370ND BW12/23/05 16:29
ug/kg 12/23/054-Chloroaniline 370ND BW12/23/05 16:29
ug/kg 12/23/05Hexachlorobutadiene` 370ND BW12/23/05 16:29
ug/kg 12/23/05Caprolactam 370ND BW12/23/05 16:29
ug/kg 12/23/054-Chloro-3-methylphenol 370ND BW12/23/05 16:29
ug/kg 12/23/052-Methylnaphthalene 370ND BW12/23/05 16:29
ug/kg 12/23/05Hexachlorocyclopentadiene 370ND BW12/23/05 16:29
ug/kg 12/23/052,4,6-Trichlorophenol 370ND BW12/23/05 16:29
ug/kg 12/23/052,4,5-Trichlorophenol 930ND BW12/23/05 16:29
ug/kg 12/23/051,1-Biphenyl 370ND BW12/23/05 16:29
ug/kg 12/23/052-Chloronaphthalene 370ND BW12/23/05 16:29
ug/kg 12/23/052-Nitroaniline 930ND BW12/23/05 16:29
ug/kg 12/23/05Dimethyl phthalate 370ND BW12/23/05 16:29
ug/kg 12/23/052,6-Dinitrotoluene 370ND BW12/23/05 16:29
ug/kg 12/23/05Acenaphthylene 370ND BW12/23/05 16:29
ug/kg 12/23/053-Nitroaniline 930ND BW12/23/05 16:29
ug/kg 12/23/05Acenaphthene 370ND BW12/23/05 16:29
ug/kg 12/23/052,4-Dinitrophenol 930ND BW12/23/05 16:29
ug/kg 12/23/054-Nitrophenol 930ND BW12/23/05 16:29
ug/kg 12/23/05Dibenzofuran 370ND BW12/23/05 16:29
ug/kg 12/23/052,4-Dinitrotoluene 370ND BW12/23/05 16:29
ug/kg 12/23/05Diethyl phthalate 370ND BW12/23/05 16:29
ug/kg 12/23/05Fluorene 370ND BW12/23/05 16:29
ug/kg 12/23/054-Chlorophenyl phenyl ether 370ND BW12/23/05 16:29
ug/kg 12/23/054-Nitroaniline 930ND BW12/23/05 16:29
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: C201  PSSI Sample Number: 05122204-03
 Date\Time Sampled: 12/21/2005 10:00

Target Compound List - SEMIVOLATILES
EPA 3550BEPA 8270CAnalytical Method: Preparation Method: 

ug/kg 12/23/054,6-Dinitro-2-methylphenol 860ND BW12/23/05 16:29
ug/kg 12/23/05N-Nitrosodiphenylamine 370ND BW12/23/05 16:29
ug/kg 12/23/054-Bromophenyl phenyl ether 370ND BW12/23/05 16:29
ug/kg 12/23/05Hexachlorobenzene 370ND BW12/23/05 16:29
ug/kg 12/23/05Atrazine 370ND BW12/23/05 16:29
ug/kg 12/23/05Pentachlorophenol 930ND BW12/23/05 16:29
ug/kg 12/23/05Phenanthrene 370j 84 BW12/23/05 16:29
ug/kg 12/23/05Anthracene 370ND BW12/23/05 16:29
ug/kg 12/23/05Carbazole 370ND BW12/23/05 16:29
ug/kg 12/23/05Di-n-butyl phthalate 370ND BW12/23/05 16:29
ug/kg 12/23/05Fluoranthene 370j 180 BW12/23/05 16:29
ug/kg 12/23/05Pyrene 370j 180 BW12/23/05 16:29
ug/kg 12/23/05Butyl benzyl phthalate 370ND BW12/23/05 16:29
ug/kg 12/23/053,3-Dichlorobenzidine 370ND BW12/23/05 16:29
ug/kg 12/23/05Benzo (a) anthracene 370j 100 BW12/23/05 16:29
ug/kg 12/23/05Chrysene 370j 93 BW12/23/05 16:29
ug/kg 12/23/05Bis (2-ethylhexyl) phthalate 370j 270 BW12/23/05 16:29
ug/kg 12/23/05Di-n-octyl phthalate 370ND BW12/23/05 16:29
ug/kg 12/23/05Benzo (b) fluoranthene 370j 82 BW12/23/05 16:29
ug/kg 12/23/05Benzo (k) fluoranthene 370j 100 BW12/23/05 16:29
ug/kg 12/23/05Benzo (a) pyrene 190j 100 BW12/23/05 16:29
ug/kg 12/23/05Indeno (1,2,3-cd) pyrene 370j 45 BW12/23/05 16:29
ug/kg 12/23/05Dibenzo (a,h) anthracene 190ND BW12/23/05 16:29
ug/kg 12/23/05Benzo (g,h,i) perylene 370j 58 BW12/23/05 16:29

Target Compound List - VOLATILES
EPA 5035EPA 8260BAnalytical Method: Preparation Method: 

ug/kg 12/28/05Dichlorodifluoromethane 5ND MI12/28/05 5:17
ug/kg 12/28/05Chloromethane 5ND MI12/28/05 5:17
ug/kg 12/28/05Vinyl chloride 5ND MI12/28/05 5:17
ug/kg 12/28/05Bromomethane 5ND MI12/28/05 5:17
ug/kg 12/28/05Chloroethane 5ND MI12/28/05 5:17
ug/kg 12/28/05Trichlorofluoromethane 5ND MI12/28/05 5:17
ug/kg 12/28/051,1-Dichloroethene 5ND MI12/28/05 5:17
ug/kg 12/28/051,1,2-Trichlorotrifluoroethane 5ND MI12/28/05 5:17
ug/kg 12/28/05Acetone 21ND MI12/28/05 5:17
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: C201  PSSI Sample Number: 05122204-03
 Date\Time Sampled: 12/21/2005 10:00

Target Compound List - VOLATILES
EPA 5035EPA 8260BAnalytical Method: Preparation Method: 

ug/kg 12/28/05Carbon Disulfide 10ND MI12/28/05 5:17
ug/kg 12/28/05Methyl Acetate 5ND MI12/28/05 5:17
ug/kg 12/28/05Methylene chloride 5ND MI12/28/05 5:17
ug/kg 12/28/05trans-1,2-Dichloroethene 5ND MI12/28/05 5:17
ug/kg 12/28/05Methyl-t-butyl ether 5ND MI12/28/05 5:17
ug/kg 12/28/051,1-Dichloroethane 5ND MI12/28/05 5:17
ug/kg 12/28/05cis-1,2-Dichloroethene 5ND MI12/28/05 5:17
ug/kg 12/28/052-Butanone (MEK) 21ND MI12/28/05 5:17
ug/kg 12/28/05Chloroform          5ND MI12/28/05 5:17
ug/kg 12/28/051,1,1-Trichloroethane 5ND MI12/28/05 5:17
ug/kg 12/28/05Cyclohexane 5ND MI12/28/05 5:17
ug/kg 12/28/05Carbon tetrachloride 5ND MI12/28/05 5:17
ug/kg 12/28/05Benzene 5ND MI12/28/05 5:17
ug/kg 12/28/051,2-Dichloroethane 5ND MI12/28/05 5:17
ug/kg 12/28/05Trichloroethene 5ND MI12/28/05 5:17
ug/kg 12/28/05Methylcyclohexane 5ND MI12/28/05 5:17
ug/kg 12/28/051,2-Dichloropropane 5ND MI12/28/05 5:17
ug/kg 12/28/05Bromodichloromethane 5ND MI12/28/05 5:17
ug/kg 12/28/05cis-1,3-Dichloropropene 5ND MI12/28/05 5:17
ug/kg 12/28/054-Methyl-2-Pentanone (MIBK) 21ND MI12/28/05 5:17
ug/kg 12/28/05Toluene 5ND MI12/28/05 5:17
ug/kg 12/28/05trans-1,3-Dichloropropene 5ND MI12/28/05 5:17
ug/kg 12/28/051,1,2-Trichloroethane 5ND MI12/28/05 5:17
ug/kg 12/28/05Tetrachloroethene 5ND MI12/28/05 5:17
ug/kg 12/28/052-Hexanone (MBK) 21ND MI12/28/05 5:17
ug/kg 12/28/05Dibromochloromethane 5ND MI12/28/05 5:17
ug/kg 12/28/051,2-Dibromoethane 5ND MI12/28/05 5:17
ug/kg 12/28/05Chlorobenzene 5ND MI12/28/05 5:17
ug/kg 12/28/05Ethylbenzene 5ND MI12/28/05 5:17
ug/kg 12/28/05m&p-Xylene 10ND MI12/28/05 5:17
ug/kg 12/28/05o-Xylene 5ND MI12/28/05 5:17
ug/kg 12/28/05Styrene                 5ND MI12/28/05 5:17
ug/kg 12/28/05Bromoform   5ND MI12/28/05 5:17
ug/kg 12/28/05Isopropylbenzene 5ND MI12/28/05 5:17
ug/kg 12/28/051,1,2,2-Tetrachloroethane 5ND MI12/28/05 5:17
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: C201  PSSI Sample Number: 05122204-03
 Date\Time Sampled: 12/21/2005 10:00

Target Compound List - VOLATILES
EPA 5035EPA 8260BAnalytical Method: Preparation Method: 

ug/kg 12/28/051,3-Dichlorobenzene 5ND MI12/28/05 5:17
ug/kg 12/28/051,4-Dichlorobenzene 5ND MI12/28/05 5:17
ug/kg 12/28/051,2-Dichlorobenzene 5ND MI12/28/05 5:17
ug/kg 12/28/051,2-Dibromo-3-chloropropane 5ND MI12/28/05 5:17
ug/kg 12/28/051,2,4-Trichlorobenzene 5ND MI12/28/05 5:17
ug/kg 12/28/05Naphthalene 5ND MI12/28/05 5:17

j - estimated value, less than quantitation limit.

Results reported on a dry weight basis where applicable.
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: C234  PSSI Sample Number: 05122204-04
 Date\Time Sampled: 12/21/2005 10:00

Chlorinated Herbicides
EPA 8151AEPA 8151AAnalytical Method: Preparation Method: 

ug/kg 12/24/05Dalapon 510ND XW12/27/05 15:44
ug/kg 12/24/05Dicamba 21ND XW12/27/05 15:44
ug/kg 12/24/05MCPP 21000ND XW12/27/05 15:44
ug/kg 12/24/05MCPA 20000ND XW12/27/05 15:44
ug/kg 12/24/05Dichloroprop 210ND XW12/27/05 15:44
ug/kg 12/24/052,4-D 210ND XW12/27/05 15:44
ug/kg 12/24/052,4,5-TP (Silvex) 100ND XW12/27/05 15:44
ug/kg 12/24/052,4,5-T 21ND XW12/27/05 15:44
ug/kg 12/24/05Dinoseb 100ND XW12/27/05 15:44
ug/kg 12/24/052,4-DB 210ND XW12/27/05 15:44

Hexavalent Chromium in Soil
EPA 7196AAnalytical Method:

mg/kg 12/27/05Hexavalent Chromium 11ND MW12/28/05 13:00
Organochlorine Pesticides

EPA 3550BEPA 8081Analytical Method: Preparation Method: 
ug/kg 12/24/05Aldrin 42ND XW12/29/05 19:20
ug/kg 12/24/05a-BHC 42ND XW12/29/05 19:20
ug/kg 12/24/05b-BHC 42ND XW12/29/05 19:20
ug/kg 12/24/05g-BHC (Lindane) 42ND XW12/29/05 19:20
ug/kg 12/24/05d-BHC 42ND XW12/29/05 19:20
ug/kg 12/24/05a-Chlordane 42ND XW12/29/05 19:20
ug/kg 12/24/05g-Chlordane 42ND XW12/29/05 19:20
ug/kg 12/24/054,4-DDD 42ND XW12/29/05 19:20
ug/kg 12/24/054,4-DDE 42ND XW12/29/05 19:20
ug/kg 12/24/054,4-DDT 42ND XW12/29/05 19:20
ug/kg 12/24/05Dieldrin 42ND XW12/29/05 19:20
ug/kg 12/24/05Endosulfan I 42ND XW12/29/05 19:20
ug/kg 12/24/05Endosulfan II 42ND XW12/29/05 19:20
ug/kg 12/24/05Endosulfan Sulfate 42ND XW12/29/05 19:20
ug/kg 12/24/05Endrin 42ND XW12/29/05 19:20
ug/kg 12/24/05Endrin Aldehyde 42ND XW12/29/05 19:20
ug/kg 12/24/05Endrin Ketone 42ND XW12/29/05 19:20
ug/kg 12/24/05Heptachlor 42ND XW12/29/05 19:20
ug/kg 12/24/05Heptachlor Epoxide 42ND XW12/29/05 19:20
ug/kg 12/24/05Methoxychlor 42ND XW12/29/05 19:20
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: C234  PSSI Sample Number: 05122204-04
 Date\Time Sampled: 12/21/2005 10:00

Organochlorine Pesticides
EPA 3550BEPA 8081Analytical Method: Preparation Method: 

ug/kg 12/24/05Toxaphene 1100ND XW12/29/05 19:20
Percent Solids

GravimetryAnalytical Method:
% 12/28/05Percent Solids  92 RD12/28/05 12:27

Polychlorinated Biphenyls
EPA 3550BEPA 8082Analytical Method: Preparation Method: 

mg/kg 12/24/05Aroclor 1016 0.3ND XW12/27/05 18:10
mg/kg 12/24/05Aroclor 1221 0.3ND XW12/27/05 18:10
mg/kg 12/24/05Aroclor 1232 0.3ND XW12/27/05 18:10
mg/kg 12/24/05Aroclor 1242 0.3ND XW12/27/05 18:10
mg/kg 12/24/05Aroclor 1248 0.3ND XW12/27/05 18:10
mg/kg 12/24/05Aroclor 1254 0.3ND XW12/27/05 18:10
mg/kg 12/24/05Aroclor 1260 0.3ND XW12/27/05 18:10

Priority Pollutant Metals
EPA 3050BEPA 6020Analytical Method: Preparation Method: 

mg/kg 12/27/05Antimony 2.6ND LM12/27/05 22:41
mg/kg 12/27/05Arsenic 0.53 7.7 LM12/27/05 22:41
mg/kg 12/27/05Beryllium 2.6 6.9 LM12/27/05 22:41
mg/kg 12/27/05Cadmium 2.6ND LM12/27/05 22:41
mg/kg 12/27/05Chromium 2.6 95 LM12/27/05 22:41
mg/kg 12/27/05Copper 2.6 370 LM12/27/05 22:41
mg/kg 12/27/05Lead 2.6 170 LM12/27/05 22:41
mg/kg 12/27/05Mercury 0.11 0.29 LM12/27/05 22:41
mg/kg 12/27/05Nickel 2.6 26 LM12/27/05 22:41
mg/kg 12/27/05Selenium 2.6ND LM12/27/05 22:41
mg/kg 12/27/05Silver 2.6ND LM12/27/05 22:41
mg/kg 12/27/05Thallium 2.1ND LM12/27/05 22:41
mg/kg 12/27/05Zinc 260 1,500 LM12/29/05 23:36

Target Compound List - SEMIVOLATILES
EPA 3550BEPA 8270CAnalytical Method: Preparation Method: 

ug/kg 12/23/05Phenol 360ND BW12/23/05 17:01
ug/kg 12/23/05Bis (2-chloroethyl) ether 360ND BW12/23/05 17:01
ug/kg 12/23/052-Chlorophenol 360ND BW12/23/05 17:01
ug/kg 12/23/052-Methylphenol 360ND BW12/23/05 17:01
ug/kg 12/23/05Bis (2-chloroisopropyl) ether 360ND BW12/23/05 17:01
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: C234  PSSI Sample Number: 05122204-04
 Date\Time Sampled: 12/21/2005 10:00

Target Compound List - SEMIVOLATILES
EPA 3550BEPA 8270CAnalytical Method: Preparation Method: 

ug/kg 12/23/05Acetophenone 360ND BW12/23/05 17:01
ug/kg 12/23/053,4-Methylphenol 360ND BW12/23/05 17:01
ug/kg 12/23/05N-Nitroso-di-n-propylamine 360ND BW12/23/05 17:01
ug/kg 12/23/05Hexachloroethane 360ND BW12/23/05 17:01
ug/kg 12/23/05Nitrobenzene 360ND BW12/23/05 17:01
ug/kg 12/23/05Isophorone 360ND BW12/23/05 17:01
ug/kg 12/23/052-Nitrophenol 360ND BW12/23/05 17:01
ug/kg 12/23/052,4-Dimethylphenol 360ND BW12/23/05 17:01
ug/kg 12/23/05Bis (2-chloroethoxy) methane 360ND BW12/23/05 17:01
ug/kg 12/23/052,4-Dichlorophenol 360ND BW12/23/05 17:01
ug/kg 12/23/05Naphthalene` 360ND BW12/23/05 17:01
ug/kg 12/23/054-Chloroaniline 360ND BW12/23/05 17:01
ug/kg 12/23/05Hexachlorobutadiene` 360ND BW12/23/05 17:01
ug/kg 12/23/05Caprolactam 360ND BW12/23/05 17:01
ug/kg 12/23/054-Chloro-3-methylphenol 360ND BW12/23/05 17:01
ug/kg 12/23/052-Methylnaphthalene 360ND BW12/23/05 17:01
ug/kg 12/23/05Hexachlorocyclopentadiene 360ND BW12/23/05 17:01
ug/kg 12/23/052,4,6-Trichlorophenol 360ND BW12/23/05 17:01
ug/kg 12/23/052,4,5-Trichlorophenol 900ND BW12/23/05 17:01
ug/kg 12/23/051,1-Biphenyl 360ND BW12/23/05 17:01
ug/kg 12/23/052-Chloronaphthalene 360ND BW12/23/05 17:01
ug/kg 12/23/052-Nitroaniline 900ND BW12/23/05 17:01
ug/kg 12/23/05Dimethyl phthalate 360ND BW12/23/05 17:01
ug/kg 12/23/052,6-Dinitrotoluene 360ND BW12/23/05 17:01
ug/kg 12/23/05Acenaphthylene 360ND BW12/23/05 17:01
ug/kg 12/23/053-Nitroaniline 900ND BW12/23/05 17:01
ug/kg 12/23/05Acenaphthene 360ND BW12/23/05 17:01
ug/kg 12/23/052,4-Dinitrophenol 900ND BW12/23/05 17:01
ug/kg 12/23/054-Nitrophenol 900ND BW12/23/05 17:01
ug/kg 12/23/05Dibenzofuran 360ND BW12/23/05 17:01
ug/kg 12/23/052,4-Dinitrotoluene 360ND BW12/23/05 17:01
ug/kg 12/23/05Diethyl phthalate 360ND BW12/23/05 17:01
ug/kg 12/23/05Fluorene 360ND BW12/23/05 17:01
ug/kg 12/23/054-Chlorophenyl phenyl ether 360ND BW12/23/05 17:01
ug/kg 12/23/054-Nitroaniline 900ND BW12/23/05 17:01
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: C234  PSSI Sample Number: 05122204-04
 Date\Time Sampled: 12/21/2005 10:00

Target Compound List - SEMIVOLATILES
EPA 3550BEPA 8270CAnalytical Method: Preparation Method: 

ug/kg 12/23/054,6-Dinitro-2-methylphenol 830ND BW12/23/05 17:01
ug/kg 12/23/05N-Nitrosodiphenylamine 360ND BW12/23/05 17:01
ug/kg 12/23/054-Bromophenyl phenyl ether 360ND BW12/23/05 17:01
ug/kg 12/23/05Hexachlorobenzene 360ND BW12/23/05 17:01
ug/kg 12/23/05Atrazine 360ND BW12/23/05 17:01
ug/kg 12/23/05Pentachlorophenol 900ND BW12/23/05 17:01
ug/kg 12/23/05Phenanthrene 360j 63 BW12/23/05 17:01
ug/kg 12/23/05Anthracene 360ND BW12/23/05 17:01
ug/kg 12/23/05Carbazole 360ND BW12/23/05 17:01
ug/kg 12/23/05Di-n-butyl phthalate 360ND BW12/23/05 17:01
ug/kg 12/23/05Fluoranthene 360j 160 BW12/23/05 17:01
ug/kg 12/23/05Pyrene 360j 140 BW12/23/05 17:01
ug/kg 12/23/05Butyl benzyl phthalate 360ND BW12/23/05 17:01
ug/kg 12/23/053,3-Dichlorobenzidine 360ND BW12/23/05 17:01
ug/kg 12/23/05Benzo (a) anthracene 360j 77 BW12/23/05 17:01
ug/kg 12/23/05Chrysene 360j 85 BW12/23/05 17:01
ug/kg 12/23/05Bis (2-ethylhexyl) phthalate 360j 230 BW12/23/05 17:01
ug/kg 12/23/05Di-n-octyl phthalate 360ND BW12/23/05 17:01
ug/kg 12/23/05Benzo (b) fluoranthene 360j 87 BW12/23/05 17:01
ug/kg 12/23/05Benzo (k) fluoranthene 360j 80 BW12/23/05 17:01
ug/kg 12/23/05Benzo (a) pyrene 180j 92 BW12/23/05 17:01
ug/kg 12/23/05Indeno (1,2,3-cd) pyrene 360j 48 BW12/23/05 17:01
ug/kg 12/23/05Dibenzo (a,h) anthracene 180ND BW12/23/05 17:01
ug/kg 12/23/05Benzo (g,h,i) perylene 360j 55 BW12/23/05 17:01

Target Compound List - VOLATILES
EPA 5035EPA 8260BAnalytical Method: Preparation Method: 

ug/kg 12/28/05Dichlorodifluoromethane 5ND MI12/28/05 5:46
ug/kg 12/28/05Chloromethane 5ND MI12/28/05 5:46
ug/kg 12/28/05Vinyl chloride 5ND MI12/28/05 5:46
ug/kg 12/28/05Bromomethane 5ND MI12/28/05 5:46
ug/kg 12/28/05Chloroethane 5ND MI12/28/05 5:46
ug/kg 12/28/05Trichlorofluoromethane 5ND MI12/28/05 5:46
ug/kg 12/28/051,1-Dichloroethene 5ND MI12/28/05 5:46
ug/kg 12/28/051,1,2-Trichlorotrifluoroethane 5ND MI12/28/05 5:46
ug/kg 12/28/05Acetone 19ND MI12/28/05 5:46
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: C234  PSSI Sample Number: 05122204-04
 Date\Time Sampled: 12/21/2005 10:00

Target Compound List - VOLATILES
EPA 5035EPA 8260BAnalytical Method: Preparation Method: 

ug/kg 12/28/05Carbon Disulfide 9ND MI12/28/05 5:46
ug/kg 12/28/05Methyl Acetate 5ND MI12/28/05 5:46
ug/kg 12/28/05Methylene chloride 5ND MI12/28/05 5:46
ug/kg 12/28/05trans-1,2-Dichloroethene 5ND MI12/28/05 5:46
ug/kg 12/28/05Methyl-t-butyl ether 5ND MI12/28/05 5:46
ug/kg 12/28/051,1-Dichloroethane 5ND MI12/28/05 5:46
ug/kg 12/28/05cis-1,2-Dichloroethene 5ND MI12/28/05 5:46
ug/kg 12/28/052-Butanone (MEK) 19ND MI12/28/05 5:46
ug/kg 12/28/05Chloroform          5ND MI12/28/05 5:46
ug/kg 12/28/051,1,1-Trichloroethane 5ND MI12/28/05 5:46
ug/kg 12/28/05Cyclohexane 5ND MI12/28/05 5:46
ug/kg 12/28/05Carbon tetrachloride 5ND MI12/28/05 5:46
ug/kg 12/28/05Benzene 5ND MI12/28/05 5:46
ug/kg 12/28/051,2-Dichloroethane 5ND MI12/28/05 5:46
ug/kg 12/28/05Trichloroethene 5ND MI12/28/05 5:46
ug/kg 12/28/05Methylcyclohexane 5ND MI12/28/05 5:46
ug/kg 12/28/051,2-Dichloropropane 5ND MI12/28/05 5:46
ug/kg 12/28/05Bromodichloromethane 5ND MI12/28/05 5:46
ug/kg 12/28/05cis-1,3-Dichloropropene 5ND MI12/28/05 5:46
ug/kg 12/28/054-Methyl-2-Pentanone (MIBK) 19ND MI12/28/05 5:46
ug/kg 12/28/05Toluene 5ND MI12/28/05 5:46
ug/kg 12/28/05trans-1,3-Dichloropropene 5ND MI12/28/05 5:46
ug/kg 12/28/051,1,2-Trichloroethane 5ND MI12/28/05 5:46
ug/kg 12/28/05Tetrachloroethene 5ND MI12/28/05 5:46
ug/kg 12/28/052-Hexanone (MBK) 19ND MI12/28/05 5:46
ug/kg 12/28/05Dibromochloromethane 5ND MI12/28/05 5:46
ug/kg 12/28/051,2-Dibromoethane 5ND MI12/28/05 5:46
ug/kg 12/28/05Chlorobenzene 5ND MI12/28/05 5:46
ug/kg 12/28/05Ethylbenzene 5ND MI12/28/05 5:46
ug/kg 12/28/05m&p-Xylene 9ND MI12/28/05 5:46
ug/kg 12/28/05o-Xylene 5ND MI12/28/05 5:46
ug/kg 12/28/05Styrene                 5ND MI12/28/05 5:46
ug/kg 12/28/05Bromoform   5ND MI12/28/05 5:46
ug/kg 12/28/05Isopropylbenzene 5ND MI12/28/05 5:46
ug/kg 12/28/051,1,2,2-Tetrachloroethane 5ND MI12/28/05 5:46
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: C234  PSSI Sample Number: 05122204-04
 Date\Time Sampled: 12/21/2005 10:00

Target Compound List - VOLATILES
EPA 5035EPA 8260BAnalytical Method: Preparation Method: 

ug/kg 12/28/051,3-Dichlorobenzene 5ND MI12/28/05 5:46
ug/kg 12/28/051,4-Dichlorobenzene 5ND MI12/28/05 5:46
ug/kg 12/28/051,2-Dichlorobenzene 5ND MI12/28/05 5:46
ug/kg 12/28/051,2-Dibromo-3-chloropropane 5ND MI12/28/05 5:46
ug/kg 12/28/051,2,4-Trichlorobenzene 5ND MI12/28/05 5:46
ug/kg 12/28/05Naphthalene 5ND MI12/28/05 5:46

j - estimated value, less than quantitation limit.

Results reported on a dry weight basis where applicable.
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: C301  PSSI Sample Number: 05122204-05
 Date\Time Sampled: 12/21/2005 11:00

Chlorinated Herbicides
EPA 8151AEPA 8151AAnalytical Method: Preparation Method: 

ug/kg 12/24/05Dalapon 540ND XW12/27/05 15:44
ug/kg 12/24/05Dicamba 22ND XW12/27/05 15:44
ug/kg 12/24/05MCPP 22000ND XW12/27/05 15:44
ug/kg 12/24/05MCPA 22000ND XW12/27/05 15:44
ug/kg 12/24/05Dichloroprop 220ND XW12/27/05 15:44
ug/kg 12/24/052,4-D 220ND XW12/27/05 15:44
ug/kg 12/24/052,4,5-TP (Silvex) 110ND XW12/27/05 15:44
ug/kg 12/24/052,4,5-T 22ND XW12/27/05 15:44
ug/kg 12/24/05Dinoseb 110ND XW12/27/05 15:44
ug/kg 12/24/052,4-DB 220ND XW12/27/05 15:44

Hexavalent Chromium in Soil
EPA 7196AAnalytical Method:

mg/kg 12/27/05Hexavalent Chromium 12ND MW12/28/05 13:00
Organochlorine Pesticides

EPA 3550BEPA 8081Analytical Method: Preparation Method: 
ug/kg 12/24/05Aldrin 46ND XW12/30/05 14:21
ug/kg 12/24/05a-BHC 46ND XW12/30/05 14:21
ug/kg 12/24/05b-BHC 46ND XW12/30/05 14:21
ug/kg 12/24/05g-BHC (Lindane) 46ND XW12/30/05 14:21
ug/kg 12/24/05d-BHC 46ND XW12/30/05 14:21
ug/kg 12/24/05a-Chlordane 46ND XW12/30/05 14:21
ug/kg 12/24/05g-Chlordane 46ND XW12/30/05 14:21
ug/kg 12/24/054,4-DDD 46 84 XW12/30/05 14:21
ug/kg 12/24/054,4-DDE 46 55 XW12/30/05 14:21
ug/kg 12/24/054,4-DDT 46 320 XW12/30/05 14:21
ug/kg 12/24/05Dieldrin 46ND XW12/30/05 14:21
ug/kg 12/24/05Endosulfan I 46ND XW12/30/05 14:21
ug/kg 12/24/05Endosulfan II 46ND XW12/30/05 14:21
ug/kg 12/24/05Endosulfan Sulfate 46ND XW12/30/05 14:21
ug/kg 12/24/05Endrin 46ND XW12/30/05 14:21
ug/kg 12/24/05Endrin Aldehyde 46ND XW12/30/05 14:21
ug/kg 12/24/05Endrin Ketone 46ND XW12/30/05 14:21
ug/kg 12/24/05Heptachlor 46ND XW12/30/05 14:21
ug/kg 12/24/05Heptachlor Epoxide 46ND XW12/30/05 14:21
ug/kg 12/24/05Methoxychlor 46ND XW12/30/05 14:21
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: C301  PSSI Sample Number: 05122204-05
 Date\Time Sampled: 12/21/2005 11:00

Organochlorine Pesticides
EPA 3550BEPA 8081Analytical Method: Preparation Method: 

ug/kg 12/24/05Toxaphene 1100ND XW12/30/05 14:21
Percent Solids

GravimetryAnalytical Method:
% 12/28/05Percent Solids  85 RD12/28/05 12:27

Polychlorinated Biphenyls
EPA 3550BEPA 8082Analytical Method: Preparation Method: 

mg/kg 12/24/05Aroclor 1016 3ND XW12/29/05 12:51
mg/kg 12/24/05Aroclor 1221 3ND XW12/29/05 12:51
mg/kg 12/24/05Aroclor 1232 3ND XW12/29/05 12:51
mg/kg 12/24/05Aroclor 1242 3ND XW12/29/05 12:51
mg/kg 12/24/05Aroclor 1248 3ND XW12/29/05 12:51
mg/kg 12/24/05Aroclor 1254 3ND XW12/29/05 12:51
mg/kg 12/24/05Aroclor 1260 3* 4 XW12/29/05 12:51

Priority Pollutant Metals
EPA 3050BEPA 6020Analytical Method: Preparation Method: 

mg/kg 12/27/05Antimony 2.9 6.2 LM12/27/05 23:01
mg/kg 12/27/05Arsenic 0.58 7.3 LM12/27/05 23:01
mg/kg 12/27/05Beryllium 2.9ND LM12/27/05 23:01
mg/kg 12/27/05Cadmium 2.9ND LM12/27/05 23:01
mg/kg 12/27/05Chromium 2.9 76 LM12/27/05 23:01
mg/kg 12/27/05Copper 2.9 480 LM12/27/05 23:01
mg/kg 12/27/05Lead 2.9 640 LM12/27/05 23:01
mg/kg 12/27/05Mercury 0.12 3.7 LM12/27/05 23:01
mg/kg 12/27/05Nickel 2.9 47 LM12/27/05 23:01
mg/kg 12/27/05Selenium 2.9ND LM12/27/05 23:01
mg/kg 12/27/05Silver 2.9ND LM12/27/05 23:01
mg/kg 12/27/05Thallium 2.3ND LM12/27/05 23:01
mg/kg 12/27/05Zinc 290 1,500 LM12/29/05 23:41

Target Compound List - SEMIVOLATILES
EPA 3550BEPA 8270CAnalytical Method: Preparation Method: 

ug/kg 12/23/05Phenol 390ND BW12/23/05 17:33
ug/kg 12/23/05Bis (2-chloroethyl) ether 390ND BW12/23/05 17:33
ug/kg 12/23/052-Chlorophenol 390ND BW12/23/05 17:33
ug/kg 12/23/052-Methylphenol 390ND BW12/23/05 17:33
ug/kg 12/23/05Bis (2-chloroisopropyl) ether 390ND BW12/23/05 17:33
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: C301  PSSI Sample Number: 05122204-05
 Date\Time Sampled: 12/21/2005 11:00

Target Compound List - SEMIVOLATILES
EPA 3550BEPA 8270CAnalytical Method: Preparation Method: 

ug/kg 12/23/05Acetophenone 390ND BW12/23/05 17:33
ug/kg 12/23/053,4-Methylphenol 390ND BW12/23/05 17:33
ug/kg 12/23/05N-Nitroso-di-n-propylamine 390ND BW12/23/05 17:33
ug/kg 12/23/05Hexachloroethane 390ND BW12/23/05 17:33
ug/kg 12/23/05Nitrobenzene 390ND BW12/23/05 17:33
ug/kg 12/23/05Isophorone 390ND BW12/23/05 17:33
ug/kg 12/23/052-Nitrophenol 390ND BW12/23/05 17:33
ug/kg 12/23/052,4-Dimethylphenol 390ND BW12/23/05 17:33
ug/kg 12/23/05Bis (2-chloroethoxy) methane 390ND BW12/23/05 17:33
ug/kg 12/23/052,4-Dichlorophenol 390ND BW12/23/05 17:33
ug/kg 12/23/05Naphthalene` 390ND BW12/23/05 17:33
ug/kg 12/23/054-Chloroaniline 390ND BW12/23/05 17:33
ug/kg 12/23/05Hexachlorobutadiene` 390ND BW12/23/05 17:33
ug/kg 12/23/05Caprolactam 390ND BW12/23/05 17:33
ug/kg 12/23/054-Chloro-3-methylphenol 390ND BW12/23/05 17:33
ug/kg 12/23/052-Methylnaphthalene 390ND BW12/23/05 17:33
ug/kg 12/23/05Hexachlorocyclopentadiene 390ND BW12/23/05 17:33
ug/kg 12/23/052,4,6-Trichlorophenol 390ND BW12/23/05 17:33
ug/kg 12/23/052,4,5-Trichlorophenol 980ND BW12/23/05 17:33
ug/kg 12/23/051,1-Biphenyl 390ND BW12/23/05 17:33
ug/kg 12/23/052-Chloronaphthalene 390ND BW12/23/05 17:33
ug/kg 12/23/052-Nitroaniline 980ND BW12/23/05 17:33
ug/kg 12/23/05Dimethyl phthalate 390ND BW12/23/05 17:33
ug/kg 12/23/052,6-Dinitrotoluene 390ND BW12/23/05 17:33
ug/kg 12/23/05Acenaphthylene 390ND BW12/23/05 17:33
ug/kg 12/23/053-Nitroaniline 980ND BW12/23/05 17:33
ug/kg 12/23/05Acenaphthene 390ND BW12/23/05 17:33
ug/kg 12/23/052,4-Dinitrophenol 980ND BW12/23/05 17:33
ug/kg 12/23/054-Nitrophenol 980ND BW12/23/05 17:33
ug/kg 12/23/05Dibenzofuran 390ND BW12/23/05 17:33
ug/kg 12/23/052,4-Dinitrotoluene 390ND BW12/23/05 17:33
ug/kg 12/23/05Diethyl phthalate 390ND BW12/23/05 17:33
ug/kg 12/23/05Fluorene 390ND BW12/23/05 17:33
ug/kg 12/23/054-Chlorophenyl phenyl ether 390ND BW12/23/05 17:33
ug/kg 12/23/054-Nitroaniline 980ND BW12/23/05 17:33
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: C301  PSSI Sample Number: 05122204-05
 Date\Time Sampled: 12/21/2005 11:00

Target Compound List - SEMIVOLATILES
EPA 3550BEPA 8270CAnalytical Method: Preparation Method: 

ug/kg 12/23/054,6-Dinitro-2-methylphenol 900ND BW12/23/05 17:33
ug/kg 12/23/05N-Nitrosodiphenylamine 390ND BW12/23/05 17:33
ug/kg 12/23/054-Bromophenyl phenyl ether 390ND BW12/23/05 17:33
ug/kg 12/23/05Hexachlorobenzene 390ND BW12/23/05 17:33
ug/kg 12/23/05Atrazine 390ND BW12/23/05 17:33
ug/kg 12/23/05Pentachlorophenol 980ND BW12/23/05 17:33
ug/kg 12/23/05Phenanthrene 390j 260 BW12/23/05 17:33
ug/kg 12/23/05Anthracene 390j 61 BW12/23/05 17:33
ug/kg 12/23/05Carbazole 390ND BW12/23/05 17:33
ug/kg 12/23/05Di-n-butyl phthalate 390j 41 BW12/23/05 17:33
ug/kg 12/23/05Fluoranthene 390 620 BW12/23/05 17:33
ug/kg 12/23/05Pyrene 390 620 BW12/23/05 17:33
ug/kg 12/23/05Butyl benzyl phthalate 390ND BW12/23/05 17:33
ug/kg 12/23/053,3-Dichlorobenzidine 390ND BW12/23/05 17:33
ug/kg 12/23/05Benzo (a) anthracene 390j 310 BW12/23/05 17:33
ug/kg 12/23/05Chrysene 390j 330 BW12/23/05 17:33
ug/kg 12/23/05Bis (2-ethylhexyl) phthalate 390j 190 BW12/23/05 17:33
ug/kg 12/23/05Di-n-octyl phthalate 390ND BW12/23/05 17:33
ug/kg 12/23/05Benzo (b) fluoranthene 390j 350 BW12/23/05 17:33
ug/kg 12/23/05Benzo (k) fluoranthene 390j 290 BW12/23/05 17:33
ug/kg 12/23/05Benzo (a) pyrene 200 340 BW12/23/05 17:33
ug/kg 12/23/05Indeno (1,2,3-cd) pyrene 390j 230 BW12/23/05 17:33
ug/kg 12/23/05Dibenzo (a,h) anthracene 200j 90 BW12/23/05 17:33
ug/kg 12/23/05Benzo (g,h,i) perylene 390j 240 BW12/23/05 17:33

Target Compound List - VOLATILES
EPA 5035EPA 8260BAnalytical Method: Preparation Method: 

ug/kg 12/28/05Dichlorodifluoromethane 6ND MI12/28/05 6:15
ug/kg 12/28/05Chloromethane 6ND MI12/28/05 6:15
ug/kg 12/28/05Vinyl chloride 6ND MI12/28/05 6:15
ug/kg 12/28/05Bromomethane 6ND MI12/28/05 6:15
ug/kg 12/28/05Chloroethane 6ND MI12/28/05 6:15
ug/kg 12/28/05Trichlorofluoromethane 6ND MI12/28/05 6:15
ug/kg 12/28/051,1-Dichloroethene 6ND MI12/28/05 6:15
ug/kg 12/28/051,1,2-Trichlorotrifluoroethane 6ND MI12/28/05 6:15
ug/kg 12/28/05Acetone 22ND MI12/28/05 6:15
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: C301  PSSI Sample Number: 05122204-05
 Date\Time Sampled: 12/21/2005 11:00

Target Compound List - VOLATILES
EPA 5035EPA 8260BAnalytical Method: Preparation Method: 

ug/kg 12/28/05Carbon Disulfide 11ND MI12/28/05 6:15
ug/kg 12/28/05Methyl Acetate 6ND MI12/28/05 6:15
ug/kg 12/28/05Methylene chloride 6ND MI12/28/05 6:15
ug/kg 12/28/05trans-1,2-Dichloroethene 6ND MI12/28/05 6:15
ug/kg 12/28/05Methyl-t-butyl ether 6ND MI12/28/05 6:15
ug/kg 12/28/051,1-Dichloroethane 6ND MI12/28/05 6:15
ug/kg 12/28/05cis-1,2-Dichloroethene 6ND MI12/28/05 6:15
ug/kg 12/28/052-Butanone (MEK) 22ND MI12/28/05 6:15
ug/kg 12/28/05Chloroform          6ND MI12/28/05 6:15
ug/kg 12/28/051,1,1-Trichloroethane 6ND MI12/28/05 6:15
ug/kg 12/28/05Cyclohexane 6ND MI12/28/05 6:15
ug/kg 12/28/05Carbon tetrachloride 6ND MI12/28/05 6:15
ug/kg 12/28/05Benzene 6ND MI12/28/05 6:15
ug/kg 12/28/051,2-Dichloroethane 6ND MI12/28/05 6:15
ug/kg 12/28/05Trichloroethene 6ND MI12/28/05 6:15
ug/kg 12/28/05Methylcyclohexane 6ND MI12/28/05 6:15
ug/kg 12/28/051,2-Dichloropropane 6ND MI12/28/05 6:15
ug/kg 12/28/05Bromodichloromethane 6ND MI12/28/05 6:15
ug/kg 12/28/05cis-1,3-Dichloropropene 6ND MI12/28/05 6:15
ug/kg 12/28/054-Methyl-2-Pentanone (MIBK) 22ND MI12/28/05 6:15
ug/kg 12/28/05Toluene 6ND MI12/28/05 6:15
ug/kg 12/28/05trans-1,3-Dichloropropene 6ND MI12/28/05 6:15
ug/kg 12/28/051,1,2-Trichloroethane 6ND MI12/28/05 6:15
ug/kg 12/28/05Tetrachloroethene 6ND MI12/28/05 6:15
ug/kg 12/28/052-Hexanone (MBK) 22ND MI12/28/05 6:15
ug/kg 12/28/05Dibromochloromethane 6ND MI12/28/05 6:15
ug/kg 12/28/051,2-Dibromoethane 6ND MI12/28/05 6:15
ug/kg 12/28/05Chlorobenzene 6ND MI12/28/05 6:15
ug/kg 12/28/05Ethylbenzene 6ND MI12/28/05 6:15
ug/kg 12/28/05m&p-Xylene 11ND MI12/28/05 6:15
ug/kg 12/28/05o-Xylene 6ND MI12/28/05 6:15
ug/kg 12/28/05Styrene                 6ND MI12/28/05 6:15
ug/kg 12/28/05Bromoform   6ND MI12/28/05 6:15
ug/kg 12/28/05Isopropylbenzene 6ND MI12/28/05 6:15
ug/kg 12/28/051,1,2,2-Tetrachloroethane 6ND MI12/28/05 6:15
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: C301  PSSI Sample Number: 05122204-05
 Date\Time Sampled: 12/21/2005 11:00

Target Compound List - VOLATILES
EPA 5035EPA 8260BAnalytical Method: Preparation Method: 

ug/kg 12/28/051,3-Dichlorobenzene 6ND MI12/28/05 6:15
ug/kg 12/28/051,4-Dichlorobenzene 6ND MI12/28/05 6:15
ug/kg 12/28/051,2-Dichlorobenzene 6ND MI12/28/05 6:15
ug/kg 12/28/051,2-Dibromo-3-chloropropane 6ND MI12/28/05 6:15
ug/kg 12/28/051,2,4-Trichlorobenzene 6ND MI12/28/05 6:15
ug/kg 12/28/05Naphthalene 6ND MI12/28/05 6:15

* - Weathered PCB pattern observed in sample.  Therefore, all values are approximate.

j - estimated value, less than quantitation limit.

Results reported on a dry weight basis where applicable.
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: C33  PSSI Sample Number: 05122204-06
 Date\Time Sampled: 12/21/2005 11:00

Chlorinated Herbicides
EPA 8151AEPA 8151AAnalytical Method: Preparation Method: 

ug/kg 12/24/05Dalapon 530ND XW12/27/05 21:52
ug/kg 12/24/05Dicamba 22ND XW12/27/05 21:52
ug/kg 12/24/05MCPP 22000ND XW12/27/05 21:52
ug/kg 12/24/05MCPA 21000ND XW12/27/05 21:52
ug/kg 12/24/05Dichloroprop 220ND XW12/27/05 21:52
ug/kg 12/24/052,4-D 220ND XW12/27/05 21:52
ug/kg 12/24/052,4,5-TP (Silvex) 110ND XW12/27/05 21:52
ug/kg 12/24/052,4,5-T 22ND XW12/27/05 21:52
ug/kg 12/24/05Dinoseb 110ND XW12/27/05 21:52
ug/kg 12/24/052,4-DB 220ND XW12/27/05 21:52

Hexavalent Chromium in Soil
EPA 7196AAnalytical Method:

mg/kg 12/27/05Hexavalent Chromium 12ND MW12/28/05 13:00
Organochlorine Pesticides

EPA 3550BEPA 8081Analytical Method: Preparation Method: 
ug/kg 12/24/05Aldrin 46ND XW12/29/05 19:48
ug/kg 12/24/05a-BHC 46ND XW12/29/05 19:48
ug/kg 12/24/05b-BHC 46ND XW12/29/05 19:48
ug/kg 12/24/05g-BHC (Lindane) 46ND XW12/29/05 19:48
ug/kg 12/24/05d-BHC 46ND XW12/29/05 19:48
ug/kg 12/24/05a-Chlordane 46ND XW12/29/05 19:48
ug/kg 12/24/05g-Chlordane 46ND XW12/29/05 19:48
ug/kg 12/24/054,4-DDD 46ND XW12/29/05 19:48
ug/kg 12/24/054,4-DDE 46ND XW12/29/05 19:48
ug/kg 12/24/054,4-DDT 46ND XW12/29/05 19:48
ug/kg 12/24/05Dieldrin 46ND XW12/29/05 19:48
ug/kg 12/24/05Endosulfan I 46ND XW12/29/05 19:48
ug/kg 12/24/05Endosulfan II 46ND XW12/29/05 19:48
ug/kg 12/24/05Endosulfan Sulfate 46ND XW12/29/05 19:48
ug/kg 12/24/05Endrin 46ND XW12/29/05 19:48
ug/kg 12/24/05Endrin Aldehyde 46ND XW12/29/05 19:48
ug/kg 12/24/05Endrin Ketone 46ND XW12/29/05 19:48
ug/kg 12/24/05Heptachlor 46ND XW12/29/05 19:48
ug/kg 12/24/05Heptachlor Epoxide 46ND XW12/29/05 19:48
ug/kg 12/24/05Methoxychlor 46ND XW12/29/05 19:48
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: C33  PSSI Sample Number: 05122204-06
 Date\Time Sampled: 12/21/2005 11:00

Organochlorine Pesticides
EPA 3550BEPA 8081Analytical Method: Preparation Method: 

ug/kg 12/24/05Toxaphene 1100ND XW12/29/05 19:48
Percent Solids

GravimetryAnalytical Method:
% 12/28/05Percent Solids  85 RD12/28/05 12:27

Polychlorinated Biphenyls
EPA 3550BEPA 8082Analytical Method: Preparation Method: 

mg/kg 12/24/05Aroclor 1016 1ND XW12/29/05 12:51
mg/kg 12/24/05Aroclor 1221 1ND XW12/29/05 12:51
mg/kg 12/24/05Aroclor 1232 1ND XW12/29/05 12:51
mg/kg 12/24/05Aroclor 1242 1ND XW12/29/05 12:51
mg/kg 12/24/05Aroclor 1248 1ND XW12/29/05 12:51
mg/kg 12/24/05Aroclor 1254 1ND XW12/29/05 12:51
mg/kg 12/24/05Aroclor 1260 1* 2 XW12/29/05 12:51

Priority Pollutant Metals
EPA 3050BEPA 6020Analytical Method: Preparation Method: 

mg/kg 12/27/05Antimony 2.9 5.0 LM12/27/05 23:06
mg/kg 12/27/05Arsenic 0.57 6.6 LM12/27/05 23:06
mg/kg 12/27/05Beryllium 2.9ND LM12/27/05 23:06
mg/kg 12/27/05Cadmium 2.9ND LM12/27/05 23:06
mg/kg 12/27/05Chromium 2.9 240 LM12/27/05 23:06
mg/kg 12/27/05Copper 2.9 380 LM12/27/05 23:06
mg/kg 12/27/05Lead 2.9 940 LM12/27/05 23:06
mg/kg 12/27/05Mercury 0.11 2.6 LM12/27/05 23:06
mg/kg 12/27/05Nickel 2.9 44 LM12/27/05 23:06
mg/kg 12/27/05Selenium 2.9ND LM12/27/05 23:06
mg/kg 12/27/05Silver 2.9ND LM12/27/05 23:06
mg/kg 12/27/05Thallium 2.3ND LM12/27/05 23:06
mg/kg 12/27/05Zinc 290 2,000 LM12/29/05 23:46

Target Compound List - SEMIVOLATILES
EPA 3550BEPA 8270CAnalytical Method: Preparation Method: 

ug/kg 12/23/05Phenol 390ND BW12/23/05 18:05
ug/kg 12/23/05Bis (2-chloroethyl) ether 390ND BW12/23/05 18:05
ug/kg 12/23/052-Chlorophenol 390ND BW12/23/05 18:05
ug/kg 12/23/052-Methylphenol 390ND BW12/23/05 18:05
ug/kg 12/23/05Bis (2-chloroisopropyl) ether 390ND BW12/23/05 18:05
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: C33  PSSI Sample Number: 05122204-06
 Date\Time Sampled: 12/21/2005 11:00

Target Compound List - SEMIVOLATILES
EPA 3550BEPA 8270CAnalytical Method: Preparation Method: 

ug/kg 12/23/05Acetophenone 390ND BW12/23/05 18:05
ug/kg 12/23/053,4-Methylphenol 390ND BW12/23/05 18:05
ug/kg 12/23/05N-Nitroso-di-n-propylamine 390ND BW12/23/05 18:05
ug/kg 12/23/05Hexachloroethane 390ND BW12/23/05 18:05
ug/kg 12/23/05Nitrobenzene 390ND BW12/23/05 18:05
ug/kg 12/23/05Isophorone 390ND BW12/23/05 18:05
ug/kg 12/23/052-Nitrophenol 390ND BW12/23/05 18:05
ug/kg 12/23/052,4-Dimethylphenol 390ND BW12/23/05 18:05
ug/kg 12/23/05Bis (2-chloroethoxy) methane 390ND BW12/23/05 18:05
ug/kg 12/23/052,4-Dichlorophenol 390ND BW12/23/05 18:05
ug/kg 12/23/05Naphthalene` 390ND BW12/23/05 18:05
ug/kg 12/23/054-Chloroaniline 390ND BW12/23/05 18:05
ug/kg 12/23/05Hexachlorobutadiene` 390ND BW12/23/05 18:05
ug/kg 12/23/05Caprolactam 390ND BW12/23/05 18:05
ug/kg 12/23/054-Chloro-3-methylphenol 390ND BW12/23/05 18:05
ug/kg 12/23/052-Methylnaphthalene 390ND BW12/23/05 18:05
ug/kg 12/23/05Hexachlorocyclopentadiene 390ND BW12/23/05 18:05
ug/kg 12/23/052,4,6-Trichlorophenol 390ND BW12/23/05 18:05
ug/kg 12/23/052,4,5-Trichlorophenol 980ND BW12/23/05 18:05
ug/kg 12/23/051,1-Biphenyl 390ND BW12/23/05 18:05
ug/kg 12/23/052-Chloronaphthalene 390ND BW12/23/05 18:05
ug/kg 12/23/052-Nitroaniline 980ND BW12/23/05 18:05
ug/kg 12/23/05Dimethyl phthalate 390ND BW12/23/05 18:05
ug/kg 12/23/052,6-Dinitrotoluene 390ND BW12/23/05 18:05
ug/kg 12/23/05Acenaphthylene 390ND BW12/23/05 18:05
ug/kg 12/23/053-Nitroaniline 980ND BW12/23/05 18:05
ug/kg 12/23/05Acenaphthene 390j 83 BW12/23/05 18:05
ug/kg 12/23/052,4-Dinitrophenol 980ND BW12/23/05 18:05
ug/kg 12/23/054-Nitrophenol 980ND BW12/23/05 18:05
ug/kg 12/23/05Dibenzofuran 390ND BW12/23/05 18:05
ug/kg 12/23/052,4-Dinitrotoluene 390ND BW12/23/05 18:05
ug/kg 12/23/05Diethyl phthalate 390ND BW12/23/05 18:05
ug/kg 12/23/05Fluorene 390j 73 BW12/23/05 18:05
ug/kg 12/23/054-Chlorophenyl phenyl ether 390ND BW12/23/05 18:05
ug/kg 12/23/054-Nitroaniline 980ND BW12/23/05 18:05
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: C33  PSSI Sample Number: 05122204-06
 Date\Time Sampled: 12/21/2005 11:00

Target Compound List - SEMIVOLATILES
EPA 3550BEPA 8270CAnalytical Method: Preparation Method: 

ug/kg 12/23/054,6-Dinitro-2-methylphenol 900ND BW12/23/05 18:05
ug/kg 12/23/05N-Nitrosodiphenylamine 390ND BW12/23/05 18:05
ug/kg 12/23/054-Bromophenyl phenyl ether 390ND BW12/23/05 18:05
ug/kg 12/23/05Hexachlorobenzene 390ND BW12/23/05 18:05
ug/kg 12/23/05Atrazine 390ND BW12/23/05 18:05
ug/kg 12/23/05Pentachlorophenol 980ND BW12/23/05 18:05
ug/kg 12/23/05Phenanthrene 390 890 BW12/23/05 18:05
ug/kg 12/23/05Anthracene 390j 270 BW12/23/05 18:05
ug/kg 12/23/05Carbazole 390j 110 BW12/23/05 18:05
ug/kg 12/23/05Di-n-butyl phthalate 390ND BW12/23/05 18:05
ug/kg 12/23/05Fluoranthene 390 1,700 BW12/23/05 18:05
ug/kg 12/23/05Pyrene 390 1,900 BW12/23/05 18:05
ug/kg 12/23/05Butyl benzyl phthalate 390ND BW12/23/05 18:05
ug/kg 12/23/053,3-Dichlorobenzidine 390ND BW12/23/05 18:05
ug/kg 12/23/05Benzo (a) anthracene 390 860 BW12/23/05 18:05
ug/kg 12/23/05Chrysene 390 870 BW12/23/05 18:05
ug/kg 12/23/05Bis (2-ethylhexyl) phthalate 390j 200 BW12/23/05 18:05
ug/kg 12/23/05Di-n-octyl phthalate 390ND BW12/23/05 18:05
ug/kg 12/23/05Benzo (b) fluoranthene 390 950 BW12/23/05 18:05
ug/kg 12/23/05Benzo (k) fluoranthene 390 660 BW12/23/05 18:05
ug/kg 12/23/05Benzo (a) pyrene 200 860 BW12/23/05 18:05
ug/kg 12/23/05Indeno (1,2,3-cd) pyrene 390 420 BW12/23/05 18:05
ug/kg 12/23/05Dibenzo (a,h) anthracene 200j 160 BW12/23/05 18:05
ug/kg 12/23/05Benzo (g,h,i) perylene 390 450 BW12/23/05 18:05

Target Compound List - VOLATILES
EPA 5035EPA 8260BAnalytical Method: Preparation Method: 

ug/kg 12/28/05Dichlorodifluoromethane 5ND MI12/28/05 6:44
ug/kg 12/28/05Chloromethane 5ND MI12/28/05 6:44
ug/kg 12/28/05Vinyl chloride 5ND MI12/28/05 6:44
ug/kg 12/28/05Bromomethane 5ND MI12/28/05 6:44
ug/kg 12/28/05Chloroethane 5ND MI12/28/05 6:44
ug/kg 12/28/05Trichlorofluoromethane 5ND MI12/28/05 6:44
ug/kg 12/28/051,1-Dichloroethene 5ND MI12/28/05 6:44
ug/kg 12/28/051,1,2-Trichlorotrifluoroethane 5ND MI12/28/05 6:44
ug/kg 12/28/05Acetone 22ND MI12/28/05 6:44
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: C33  PSSI Sample Number: 05122204-06
 Date\Time Sampled: 12/21/2005 11:00

Target Compound List - VOLATILES
EPA 5035EPA 8260BAnalytical Method: Preparation Method: 

ug/kg 12/28/05Carbon Disulfide 11ND MI12/28/05 6:44
ug/kg 12/28/05Methyl Acetate 5ND MI12/28/05 6:44
ug/kg 12/28/05Methylene chloride 5b 6 MI12/28/05 6:44
ug/kg 12/28/05trans-1,2-Dichloroethene 5ND MI12/28/05 6:44
ug/kg 12/28/05Methyl-t-butyl ether 5ND MI12/28/05 6:44
ug/kg 12/28/051,1-Dichloroethane 5ND MI12/28/05 6:44
ug/kg 12/28/05cis-1,2-Dichloroethene 5ND MI12/28/05 6:44
ug/kg 12/28/052-Butanone (MEK) 22ND MI12/28/05 6:44
ug/kg 12/28/05Chloroform          5ND MI12/28/05 6:44
ug/kg 12/28/051,1,1-Trichloroethane 5ND MI12/28/05 6:44
ug/kg 12/28/05Cyclohexane 5ND MI12/28/05 6:44
ug/kg 12/28/05Carbon tetrachloride 5ND MI12/28/05 6:44
ug/kg 12/28/05Benzene 5ND MI12/28/05 6:44
ug/kg 12/28/051,2-Dichloroethane 5ND MI12/28/05 6:44
ug/kg 12/28/05Trichloroethene 5ND MI12/28/05 6:44
ug/kg 12/28/05Methylcyclohexane 5ND MI12/28/05 6:44
ug/kg 12/28/051,2-Dichloropropane 5ND MI12/28/05 6:44
ug/kg 12/28/05Bromodichloromethane 5ND MI12/28/05 6:44
ug/kg 12/28/05cis-1,3-Dichloropropene 5ND MI12/28/05 6:44
ug/kg 12/28/054-Methyl-2-Pentanone (MIBK) 22ND MI12/28/05 6:44
ug/kg 12/28/05Toluene 5ND MI12/28/05 6:44
ug/kg 12/28/05trans-1,3-Dichloropropene 5ND MI12/28/05 6:44
ug/kg 12/28/051,1,2-Trichloroethane 5ND MI12/28/05 6:44
ug/kg 12/28/05Tetrachloroethene 5ND MI12/28/05 6:44
ug/kg 12/28/052-Hexanone (MBK) 22ND MI12/28/05 6:44
ug/kg 12/28/05Dibromochloromethane 5ND MI12/28/05 6:44
ug/kg 12/28/051,2-Dibromoethane 5ND MI12/28/05 6:44
ug/kg 12/28/05Chlorobenzene 5ND MI12/28/05 6:44
ug/kg 12/28/05Ethylbenzene 5ND MI12/28/05 6:44
ug/kg 12/28/05m&p-Xylene 11ND MI12/28/05 6:44
ug/kg 12/28/05o-Xylene 5ND MI12/28/05 6:44
ug/kg 12/28/05Styrene                 5ND MI12/28/05 6:44
ug/kg 12/28/05Bromoform   5ND MI12/28/05 6:44
ug/kg 12/28/05Isopropylbenzene 5ND MI12/28/05 6:44
ug/kg 12/28/051,1,2,2-Tetrachloroethane 5ND MI12/28/05 6:44
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: C33  PSSI Sample Number: 05122204-06
 Date\Time Sampled: 12/21/2005 11:00

Target Compound List - VOLATILES
EPA 5035EPA 8260BAnalytical Method: Preparation Method: 

ug/kg 12/28/051,3-Dichlorobenzene 5ND MI12/28/05 6:44
ug/kg 12/28/051,4-Dichlorobenzene 5ND MI12/28/05 6:44
ug/kg 12/28/051,2-Dichlorobenzene 5ND MI12/28/05 6:44
ug/kg 12/28/051,2-Dibromo-3-chloropropane 5ND MI12/28/05 6:44
ug/kg 12/28/051,2,4-Trichlorobenzene 5ND MI12/28/05 6:44
ug/kg 12/28/05Naphthalene 5ND MI12/28/05 6:44

* - Weathered PCB pattern observed in sample.  Therefore, all values are approximate.

b - found in blank / suspected lab artifact.

j - estimated value, less than quantitation limit.

Results reported on a dry weight basis where applicable.
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: C401  PSSI Sample Number: 05122204-07
 Date\Time Sampled: 12/21/2005 12:00

Chlorinated Herbicides
EPA 8151AEPA 8151AAnalytical Method: Preparation Method: 

ug/kg 12/24/05Dalapon 640ND XW12/27/05 16:18
ug/kg 12/24/05Dicamba 26ND XW12/27/05 16:18
ug/kg 12/24/05MCPP 26000ND XW12/27/05 16:18
ug/kg 12/24/05MCPA 26000ND XW12/27/05 16:18
ug/kg 12/24/05Dichloroprop 260ND XW12/27/05 16:18
ug/kg 12/24/052,4-D 260ND XW12/27/05 16:18
ug/kg 12/24/052,4,5-TP (Silvex) 130ND XW12/27/05 16:18
ug/kg 12/24/052,4,5-T 27ND XW12/27/05 16:18
ug/kg 12/24/05Dinoseb 130ND XW12/27/05 16:18
ug/kg 12/24/052,4-DB 270ND XW12/27/05 16:18

Hexavalent Chromium in Soil
EPA 7196AAnalytical Method:

mg/kg 12/27/05Hexavalent Chromium 14ND MW12/28/05 13:00
Organochlorine Pesticides

EPA 3550BEPA 8081Analytical Method: Preparation Method: 
ug/kg 12/24/05Aldrin 56ND XW12/30/05 14:49
ug/kg 12/24/05a-BHC 56ND XW12/30/05 14:49
ug/kg 12/24/05b-BHC 56ND XW12/30/05 14:49
ug/kg 12/24/05g-BHC (Lindane) 56ND XW12/30/05 14:49
ug/kg 12/24/05d-BHC 56ND XW12/30/05 14:49
ug/kg 12/24/05a-Chlordane 56ND XW12/30/05 14:49
ug/kg 12/24/05g-Chlordane 56ND XW12/30/05 14:49
ug/kg 12/24/054,4-DDD 56ND XW12/30/05 14:49
ug/kg 12/24/054,4-DDE 56ND XW12/30/05 14:49
ug/kg 12/24/054,4-DDT 56ND XW12/30/05 14:49
ug/kg 12/24/05Dieldrin 56ND XW12/30/05 14:49
ug/kg 12/24/05Endosulfan I 56ND XW12/30/05 14:49
ug/kg 12/24/05Endosulfan II 56ND XW12/30/05 14:49
ug/kg 12/24/05Endosulfan Sulfate 56ND XW12/30/05 14:49
ug/kg 12/24/05Endrin 56ND XW12/30/05 14:49
ug/kg 12/24/05Endrin Aldehyde 56ND XW12/30/05 14:49
ug/kg 12/24/05Endrin Ketone 56ND XW12/30/05 14:49
ug/kg 12/24/05Heptachlor 56ND XW12/30/05 14:49
ug/kg 12/24/05Heptachlor Epoxide 56ND XW12/30/05 14:49
ug/kg 12/24/05Methoxychlor 56ND XW12/30/05 14:49
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: C401  PSSI Sample Number: 05122204-07
 Date\Time Sampled: 12/21/2005 12:00

Organochlorine Pesticides
EPA 3550BEPA 8081Analytical Method: Preparation Method: 

ug/kg 12/24/05Toxaphene 1400ND XW12/30/05 14:49
Percent Solids

GravimetryAnalytical Method:
% 12/28/05Percent Solids  70 RD12/28/05 12:27

Polychlorinated Biphenyls
EPA 3550BEPA 8082Analytical Method: Preparation Method: 

mg/kg 12/24/05Aroclor 1016 1ND XW12/29/05 13:20
mg/kg 12/24/05Aroclor 1221 1ND XW12/29/05 13:20
mg/kg 12/24/05Aroclor 1232 1ND XW12/29/05 13:20
mg/kg 12/24/05Aroclor 1242 1ND XW12/29/05 13:20
mg/kg 12/24/05Aroclor 1248 1ND XW12/29/05 13:20
mg/kg 12/24/05Aroclor 1254 1ND XW12/29/05 13:20
mg/kg 12/24/05Aroclor 1260 1* 2 XW12/29/05 13:20

Priority Pollutant Metals
EPA 3050BEPA 6020Analytical Method: Preparation Method: 

mg/kg 12/27/05Antimony 3.5ND LM12/27/05 23:11
mg/kg 12/27/05Arsenic 0.7 18 LM12/27/05 23:11
mg/kg 12/27/05Beryllium 3.5ND LM12/27/05 23:11
mg/kg 12/27/05Cadmium 3.5 3.8 LM12/27/05 23:11
mg/kg 12/27/05Chromium 3.5 120 LM12/27/05 23:11
mg/kg 12/27/05Copper 3.5 420 LM12/27/05 23:11
mg/kg 12/27/05Lead 3.5 760 LM12/27/05 23:11
mg/kg 12/27/05Mercury 0.14 2.8 LM12/27/05 23:11
mg/kg 12/27/05Nickel 3.5 45 LM12/27/05 23:11
mg/kg 12/27/05Selenium 3.5ND LM12/27/05 23:11
mg/kg 12/27/05Silver 3.5ND LM12/27/05 23:11
mg/kg 12/27/05Thallium 2.8ND LM12/27/05 23:11
mg/kg 12/27/05Zinc 3500 5,700 LM12/29/05 23:51

Target Compound List - SEMIVOLATILES
EPA 3550BEPA 8270CAnalytical Method: Preparation Method: 

ug/kg 12/23/05Phenol 470ND BW12/27/05 22:08
ug/kg 12/23/05Bis (2-chloroethyl) ether 470ND BW12/27/05 22:08
ug/kg 12/23/052-Chlorophenol 470ND BW12/27/05 22:08
ug/kg 12/23/052-Methylphenol 470ND BW12/27/05 22:08
ug/kg 12/23/05Bis (2-chloroisopropyl) ether 470ND BW12/27/05 22:08
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: C401  PSSI Sample Number: 05122204-07
 Date\Time Sampled: 12/21/2005 12:00

Target Compound List - SEMIVOLATILES
EPA 3550BEPA 8270CAnalytical Method: Preparation Method: 

ug/kg 12/23/05Acetophenone 470ND BW12/27/05 22:08
ug/kg 12/23/053,4-Methylphenol 470ND BW12/27/05 22:08
ug/kg 12/23/05N-Nitroso-di-n-propylamine 470ND BW12/27/05 22:08
ug/kg 12/23/05Hexachloroethane 470ND BW12/27/05 22:08
ug/kg 12/23/05Nitrobenzene 470ND BW12/27/05 22:08
ug/kg 12/23/05Isophorone 470ND BW12/27/05 22:08
ug/kg 12/23/052-Nitrophenol 470ND BW12/27/05 22:08
ug/kg 12/23/052,4-Dimethylphenol 470ND BW12/27/05 22:08
ug/kg 12/23/05Bis (2-chloroethoxy) methane 470ND BW12/27/05 22:08
ug/kg 12/23/052,4-Dichlorophenol 470ND BW12/27/05 22:08
ug/kg 12/23/05Naphthalene` 470ND BW12/27/05 22:08
ug/kg 12/23/054-Chloroaniline 470ND BW12/27/05 22:08
ug/kg 12/23/05Hexachlorobutadiene` 470ND BW12/27/05 22:08
ug/kg 12/23/05Caprolactam 470ND BW12/27/05 22:08
ug/kg 12/23/054-Chloro-3-methylphenol 470ND BW12/27/05 22:08
ug/kg 12/23/052-Methylnaphthalene 470ND BW12/27/05 22:08
ug/kg 12/23/05Hexachlorocyclopentadiene 470ND BW12/27/05 22:08
ug/kg 12/23/052,4,6-Trichlorophenol 470ND BW12/27/05 22:08
ug/kg 12/23/052,4,5-Trichlorophenol 1200ND BW12/27/05 22:08
ug/kg 12/23/051,1-Biphenyl 470ND BW12/27/05 22:08
ug/kg 12/23/052-Chloronaphthalene 470ND BW12/27/05 22:08
ug/kg 12/23/052-Nitroaniline 1200ND BW12/27/05 22:08
ug/kg 12/23/05Dimethyl phthalate 470ND BW12/27/05 22:08
ug/kg 12/23/052,6-Dinitrotoluene 470ND BW12/27/05 22:08
ug/kg 12/23/05Acenaphthylene 470j 48 BW12/27/05 22:08
ug/kg 12/23/053-Nitroaniline 1200ND BW12/27/05 22:08
ug/kg 12/23/05Acenaphthene 470ND BW12/27/05 22:08
ug/kg 12/23/052,4-Dinitrophenol 1200ND BW12/27/05 22:08
ug/kg 12/23/054-Nitrophenol 1200ND BW12/27/05 22:08
ug/kg 12/23/05Dibenzofuran 470ND BW12/27/05 22:08
ug/kg 12/23/052,4-Dinitrotoluene 470ND BW12/27/05 22:08
ug/kg 12/23/05Diethyl phthalate 470ND BW12/27/05 22:08
ug/kg 12/23/05Fluorene 470ND BW12/27/05 22:08
ug/kg 12/23/054-Chlorophenyl phenyl ether 470ND BW12/27/05 22:08
ug/kg 12/23/054-Nitroaniline 1200ND BW12/27/05 22:08

Page 41 of 124



No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: C401  PSSI Sample Number: 05122204-07
 Date\Time Sampled: 12/21/2005 12:00

Target Compound List - SEMIVOLATILES
EPA 3550BEPA 8270CAnalytical Method: Preparation Method: 

ug/kg 12/23/054,6-Dinitro-2-methylphenol 1100ND BW12/27/05 22:08
ug/kg 12/23/05N-Nitrosodiphenylamine 470ND BW12/27/05 22:08
ug/kg 12/23/054-Bromophenyl phenyl ether 470ND BW12/27/05 22:08
ug/kg 12/23/05Hexachlorobenzene 470ND BW12/27/05 22:08
ug/kg 12/23/05Atrazine 470ND BW12/27/05 22:08
ug/kg 12/23/05Pentachlorophenol 1200ND BW12/27/05 22:08
ug/kg 12/23/05Phenanthrene 470 960 BW12/27/05 22:08
ug/kg 12/23/05Anthracene 470j 250 BW12/27/05 22:08
ug/kg 12/23/05Carbazole 470ND BW12/27/05 22:08
ug/kg 12/23/05Di-n-butyl phthalate 470ND BW12/27/05 22:08
ug/kg 12/23/05Fluoranthene 470 3,100 BW12/27/05 22:08
ug/kg 12/23/05Pyrene 470 3,500 BW12/27/05 22:08
ug/kg 12/23/05Butyl benzyl phthalate 470ND BW12/27/05 22:08
ug/kg 12/23/053,3-Dichlorobenzidine 470ND BW12/27/05 22:08
ug/kg 12/23/05Benzo (a) anthracene 470 2,100 BW12/27/05 22:08
ug/kg 12/23/05Chrysene 470 1,900 BW12/27/05 22:08
ug/kg 12/23/05Bis (2-ethylhexyl) phthalate 470j 180 BW12/27/05 22:08
ug/kg 12/23/05Di-n-octyl phthalate 470ND BW12/27/05 22:08
ug/kg 12/23/05Benzo (b) fluoranthene 470 1,500 BW12/27/05 22:08
ug/kg 12/23/05Benzo (k) fluoranthene 470 1,900 BW12/27/05 22:08
ug/kg 12/23/05Benzo (a) pyrene 240 1,700 BW12/27/05 22:08
ug/kg 12/23/05Indeno (1,2,3-cd) pyrene 470 910 BW12/27/05 22:08
ug/kg 12/23/05Dibenzo (a,h) anthracene 240 350 BW12/27/05 22:08
ug/kg 12/23/05Benzo (g,h,i) perylene 470 800 BW12/27/05 22:08

Target Compound List - VOLATILES
EPA 5035EPA 8260BAnalytical Method: Preparation Method: 

ug/kg 12/28/05Dichlorodifluoromethane 6ND MI12/28/05 7:13
ug/kg 12/28/05Chloromethane 6ND MI12/28/05 7:13
ug/kg 12/28/05Vinyl chloride 6ND MI12/28/05 7:13
ug/kg 12/28/05Bromomethane 6ND MI12/28/05 7:13
ug/kg 12/28/05Chloroethane 6ND MI12/28/05 7:13
ug/kg 12/28/05Trichlorofluoromethane 6ND MI12/28/05 7:13
ug/kg 12/28/051,1-Dichloroethene 6ND MI12/28/05 7:13
ug/kg 12/28/051,1,2-Trichlorotrifluoroethane 6ND MI12/28/05 7:13
ug/kg 12/28/05Acetone 26ND MI12/28/05 7:13
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: C401  PSSI Sample Number: 05122204-07
 Date\Time Sampled: 12/21/2005 12:00

Target Compound List - VOLATILES
EPA 5035EPA 8260BAnalytical Method: Preparation Method: 

ug/kg 12/28/05Carbon Disulfide 13ND MI12/28/05 7:13
ug/kg 12/28/05Methyl Acetate 6ND MI12/28/05 7:13
ug/kg 12/28/05Methylene chloride 6ND MI12/28/05 7:13
ug/kg 12/28/05trans-1,2-Dichloroethene 6ND MI12/28/05 7:13
ug/kg 12/28/05Methyl-t-butyl ether 6ND MI12/28/05 7:13
ug/kg 12/28/051,1-Dichloroethane 6ND MI12/28/05 7:13
ug/kg 12/28/05cis-1,2-Dichloroethene 6ND MI12/28/05 7:13
ug/kg 12/28/052-Butanone (MEK) 26ND MI12/28/05 7:13
ug/kg 12/28/05Chloroform          6ND MI12/28/05 7:13
ug/kg 12/28/051,1,1-Trichloroethane 6ND MI12/28/05 7:13
ug/kg 12/28/05Cyclohexane 6ND MI12/28/05 7:13
ug/kg 12/28/05Carbon tetrachloride 6ND MI12/28/05 7:13
ug/kg 12/28/05Benzene 6ND MI12/28/05 7:13
ug/kg 12/28/051,2-Dichloroethane 6ND MI12/28/05 7:13
ug/kg 12/28/05Trichloroethene 6ND MI12/28/05 7:13
ug/kg 12/28/05Methylcyclohexane 6ND MI12/28/05 7:13
ug/kg 12/28/051,2-Dichloropropane 6ND MI12/28/05 7:13
ug/kg 12/28/05Bromodichloromethane 6ND MI12/28/05 7:13
ug/kg 12/28/05cis-1,3-Dichloropropene 6ND MI12/28/05 7:13
ug/kg 12/28/054-Methyl-2-Pentanone (MIBK) 26ND MI12/28/05 7:13
ug/kg 12/28/05Toluene 6ND MI12/28/05 7:13
ug/kg 12/28/05trans-1,3-Dichloropropene 6ND MI12/28/05 7:13
ug/kg 12/28/051,1,2-Trichloroethane 6ND MI12/28/05 7:13
ug/kg 12/28/05Tetrachloroethene 6ND MI12/28/05 7:13
ug/kg 12/28/052-Hexanone (MBK) 26ND MI12/28/05 7:13
ug/kg 12/28/05Dibromochloromethane 6ND MI12/28/05 7:13
ug/kg 12/28/051,2-Dibromoethane 6ND MI12/28/05 7:13
ug/kg 12/28/05Chlorobenzene 6ND MI12/28/05 7:13
ug/kg 12/28/05Ethylbenzene 6ND MI12/28/05 7:13
ug/kg 12/28/05m&p-Xylene 13ND MI12/28/05 7:13
ug/kg 12/28/05o-Xylene 6ND MI12/28/05 7:13
ug/kg 12/28/05Styrene                 6ND MI12/28/05 7:13
ug/kg 12/28/05Bromoform   6ND MI12/28/05 7:13
ug/kg 12/28/05Isopropylbenzene 6ND MI12/28/05 7:13
ug/kg 12/28/051,1,2,2-Tetrachloroethane 6ND MI12/28/05 7:13

Page 43 of 124



No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: C401  PSSI Sample Number: 05122204-07
 Date\Time Sampled: 12/21/2005 12:00

Target Compound List - VOLATILES
EPA 5035EPA 8260BAnalytical Method: Preparation Method: 

ug/kg 12/28/051,3-Dichlorobenzene 6ND MI12/28/05 7:13
ug/kg 12/28/051,4-Dichlorobenzene 6ND MI12/28/05 7:13
ug/kg 12/28/051,2-Dichlorobenzene 6ND MI12/28/05 7:13
ug/kg 12/28/051,2-Dibromo-3-chloropropane 6ND MI12/28/05 7:13
ug/kg 12/28/051,2,4-Trichlorobenzene 6ND MI12/28/05 7:13
ug/kg 12/28/05Naphthalene 6ND MI12/28/05 7:13

* - Weathered PCB pattern observed in sample.  Therefore, all values are approximate.

j - estimated value, less than quantitation limit.

Results reported on a dry weight basis where applicable.
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: C434  PSSI Sample Number: 05122204-08
 Date\Time Sampled: 12/21/2005 12:00

Chlorinated Herbicides
EPA 8151AEPA 8151AAnalytical Method: Preparation Method: 

ug/kg 12/24/05Dalapon 510ND XW12/27/05 22:26
ug/kg 12/24/05Dicamba 21ND XW12/27/05 22:26
ug/kg 12/24/05MCPP 21000ND XW12/27/05 22:26
ug/kg 12/24/05MCPA 21000ND XW12/27/05 22:26
ug/kg 12/24/05Dichloroprop 210ND XW12/27/05 22:26
ug/kg 12/24/052,4-D 210ND XW12/27/05 22:26
ug/kg 12/24/052,4,5-TP (Silvex) 110ND XW12/27/05 22:26
ug/kg 12/24/052,4,5-T 21ND XW12/27/05 22:26
ug/kg 12/24/05Dinoseb 100ND XW12/27/05 22:26
ug/kg 12/24/052,4-DB 210ND XW12/27/05 22:26

Hexavalent Chromium in Soil
EPA 7196AAnalytical Method:

mg/kg 12/27/05Hexavalent Chromium 12ND MW12/28/05 13:00
Organochlorine Pesticides

EPA 3550BEPA 8081Analytical Method: Preparation Method: 
ug/kg 12/24/05Aldrin 46ND XW12/29/05 20:16
ug/kg 12/24/05a-BHC 46ND XW12/29/05 20:16
ug/kg 12/24/05b-BHC 46ND XW12/29/05 20:16
ug/kg 12/24/05g-BHC (Lindane) 46ND XW12/29/05 20:16
ug/kg 12/24/05d-BHC 46ND XW12/29/05 20:16
ug/kg 12/24/05a-Chlordane 46ND XW12/29/05 20:16
ug/kg 12/24/05g-Chlordane 46ND XW12/29/05 20:16
ug/kg 12/24/054,4-DDD 46ND XW12/29/05 20:16
ug/kg 12/24/054,4-DDE 46ND XW12/29/05 20:16
ug/kg 12/24/054,4-DDT 46ND XW12/29/05 20:16
ug/kg 12/24/05Dieldrin 46ND XW12/29/05 20:16
ug/kg 12/24/05Endosulfan I 46ND XW12/29/05 20:16
ug/kg 12/24/05Endosulfan II 46ND XW12/29/05 20:16
ug/kg 12/24/05Endosulfan Sulfate 46ND XW12/29/05 20:16
ug/kg 12/24/05Endrin 46ND XW12/29/05 20:16
ug/kg 12/24/05Endrin Aldehyde 46ND XW12/29/05 20:16
ug/kg 12/24/05Endrin Ketone 46ND XW12/29/05 20:16
ug/kg 12/24/05Heptachlor 46ND XW12/29/05 20:16
ug/kg 12/24/05Heptachlor Epoxide 46ND XW12/29/05 20:16
ug/kg 12/24/05Methoxychlor 46ND XW12/29/05 20:16
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: C434  PSSI Sample Number: 05122204-08
 Date\Time Sampled: 12/21/2005 12:00

Organochlorine Pesticides
EPA 3550BEPA 8081Analytical Method: Preparation Method: 

ug/kg 12/24/05Toxaphene 1200ND XW12/29/05 20:16
Percent Solids

GravimetryAnalytical Method:
% 12/28/05Percent Solids  84 RD12/28/05 12:27

Polychlorinated Biphenyls
EPA 3550BEPA 8082Analytical Method: Preparation Method: 

mg/kg 12/24/05Aroclor 1016 1ND XW12/29/05 13:20
mg/kg 12/24/05Aroclor 1221 1ND XW12/29/05 13:20
mg/kg 12/24/05Aroclor 1232 1ND XW12/29/05 13:20
mg/kg 12/24/05Aroclor 1242 1ND XW12/29/05 13:20
mg/kg 12/24/05Aroclor 1248 1ND XW12/29/05 13:20
mg/kg 12/24/05Aroclor 1254 1ND XW12/29/05 13:20
mg/kg 12/24/05Aroclor 1260 1* 2 XW12/29/05 13:20

Priority Pollutant Metals
EPA 3050BEPA 6020Analytical Method: Preparation Method: 

mg/kg 12/27/05Antimony 2.7 6.7 LM12/27/05 23:16
mg/kg 12/27/05Arsenic 0.54 5.6 LM12/27/05 23:16
mg/kg 12/27/05Beryllium 2.7ND LM12/27/05 23:16
mg/kg 12/27/05Cadmium 2.7ND LM12/27/05 23:16
mg/kg 12/27/05Chromium 2.7 41 LM12/27/05 23:16
mg/kg 12/27/05Copper 2.7 290 LM12/27/05 23:16
mg/kg 12/27/05Lead 2.7 330 LM12/27/05 23:16
mg/kg 12/27/05Mercury 0.11 1.5 LM12/27/05 23:16
mg/kg 12/27/05Nickel 2.7 37 LM12/27/05 23:16
mg/kg 12/27/05Selenium 2.7ND LM12/27/05 23:16
mg/kg 12/27/05Silver 2.7ND LM12/27/05 23:16
mg/kg 12/27/05Thallium 2.2ND LM12/27/05 23:16
mg/kg 12/27/05Zinc 270 2,300 LM12/29/05 23:57

Target Compound List - SEMIVOLATILES
EPA 3550BEPA 8270CAnalytical Method: Preparation Method: 

ug/kg 12/23/05Phenol 390ND BW12/23/05 19:09
ug/kg 12/23/05Bis (2-chloroethyl) ether 390ND BW12/23/05 19:09
ug/kg 12/23/052-Chlorophenol 390ND BW12/23/05 19:09
ug/kg 12/23/052-Methylphenol 390ND BW12/23/05 19:09
ug/kg 12/23/05Bis (2-chloroisopropyl) ether 390ND BW12/23/05 19:09

Page 46 of 124



No: 05122204
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January 4, 2006

Project: Masonville
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Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: C434  PSSI Sample Number: 05122204-08
 Date\Time Sampled: 12/21/2005 12:00

Target Compound List - SEMIVOLATILES
EPA 3550BEPA 8270CAnalytical Method: Preparation Method: 

ug/kg 12/23/05Acetophenone 390ND BW12/23/05 19:09
ug/kg 12/23/053,4-Methylphenol 390ND BW12/23/05 19:09
ug/kg 12/23/05N-Nitroso-di-n-propylamine 390ND BW12/23/05 19:09
ug/kg 12/23/05Hexachloroethane 390ND BW12/23/05 19:09
ug/kg 12/23/05Nitrobenzene 390ND BW12/23/05 19:09
ug/kg 12/23/05Isophorone 390ND BW12/23/05 19:09
ug/kg 12/23/052-Nitrophenol 390ND BW12/23/05 19:09
ug/kg 12/23/052,4-Dimethylphenol 390ND BW12/23/05 19:09
ug/kg 12/23/05Bis (2-chloroethoxy) methane 390ND BW12/23/05 19:09
ug/kg 12/23/052,4-Dichlorophenol 390ND BW12/23/05 19:09
ug/kg 12/23/05Naphthalene` 390ND BW12/23/05 19:09
ug/kg 12/23/054-Chloroaniline 390ND BW12/23/05 19:09
ug/kg 12/23/05Hexachlorobutadiene` 390ND BW12/23/05 19:09
ug/kg 12/23/05Caprolactam 390ND BW12/23/05 19:09
ug/kg 12/23/054-Chloro-3-methylphenol 390ND BW12/23/05 19:09
ug/kg 12/23/052-Methylnaphthalene 390ND BW12/23/05 19:09
ug/kg 12/23/05Hexachlorocyclopentadiene 390ND BW12/23/05 19:09
ug/kg 12/23/052,4,6-Trichlorophenol 390ND BW12/23/05 19:09
ug/kg 12/23/052,4,5-Trichlorophenol 980ND BW12/23/05 19:09
ug/kg 12/23/051,1-Biphenyl 390ND BW12/23/05 19:09
ug/kg 12/23/052-Chloronaphthalene 390ND BW12/23/05 19:09
ug/kg 12/23/052-Nitroaniline 980ND BW12/23/05 19:09
ug/kg 12/23/05Dimethyl phthalate 390ND BW12/23/05 19:09
ug/kg 12/23/052,6-Dinitrotoluene 390ND BW12/23/05 19:09
ug/kg 12/23/05Acenaphthylene 390ND BW12/23/05 19:09
ug/kg 12/23/053-Nitroaniline 980ND BW12/23/05 19:09
ug/kg 12/23/05Acenaphthene 390ND BW12/23/05 19:09
ug/kg 12/23/052,4-Dinitrophenol 980ND BW12/23/05 19:09
ug/kg 12/23/054-Nitrophenol 980ND BW12/23/05 19:09
ug/kg 12/23/05Dibenzofuran 390ND BW12/23/05 19:09
ug/kg 12/23/052,4-Dinitrotoluene 390ND BW12/23/05 19:09
ug/kg 12/23/05Diethyl phthalate 390ND BW12/23/05 19:09
ug/kg 12/23/05Fluorene 390ND BW12/23/05 19:09
ug/kg 12/23/054-Chlorophenyl phenyl ether 390ND BW12/23/05 19:09
ug/kg 12/23/054-Nitroaniline 980ND BW12/23/05 19:09
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: C434  PSSI Sample Number: 05122204-08
 Date\Time Sampled: 12/21/2005 12:00

Target Compound List - SEMIVOLATILES
EPA 3550BEPA 8270CAnalytical Method: Preparation Method: 

ug/kg 12/23/054,6-Dinitro-2-methylphenol 910ND BW12/23/05 19:09
ug/kg 12/23/05N-Nitrosodiphenylamine 390ND BW12/23/05 19:09
ug/kg 12/23/054-Bromophenyl phenyl ether 390ND BW12/23/05 19:09
ug/kg 12/23/05Hexachlorobenzene 390ND BW12/23/05 19:09
ug/kg 12/23/05Atrazine 390ND BW12/23/05 19:09
ug/kg 12/23/05Pentachlorophenol 980ND BW12/23/05 19:09
ug/kg 12/23/05Phenanthrene 390ND BW12/23/05 19:09
ug/kg 12/23/05Anthracene 390ND BW12/23/05 19:09
ug/kg 12/23/05Carbazole 390ND BW12/23/05 19:09
ug/kg 12/23/05Di-n-butyl phthalate 390ND BW12/23/05 19:09
ug/kg 12/23/05Fluoranthene 390ND BW12/23/05 19:09
ug/kg 12/23/05Pyrene 390ND BW12/23/05 19:09
ug/kg 12/23/05Butyl benzyl phthalate 390ND BW12/23/05 19:09
ug/kg 12/23/053,3-Dichlorobenzidine 390ND BW12/23/05 19:09
ug/kg 12/23/05Benzo (a) anthracene 390ND BW12/23/05 19:09
ug/kg 12/23/05Chrysene 390ND BW12/23/05 19:09
ug/kg 12/23/05Bis (2-ethylhexyl) phthalate 390j 240 BW12/23/05 19:09
ug/kg 12/23/05Di-n-octyl phthalate 390ND BW12/23/05 19:09
ug/kg 12/23/05Benzo (b) fluoranthene 390ND BW12/23/05 19:09
ug/kg 12/23/05Benzo (k) fluoranthene 390ND BW12/23/05 19:09
ug/kg 12/23/05Benzo (a) pyrene 200ND BW12/23/05 19:09
ug/kg 12/23/05Indeno (1,2,3-cd) pyrene 390j 68 BW12/23/05 19:09
ug/kg 12/23/05Dibenzo (a,h) anthracene 200ND BW12/23/05 19:09
ug/kg 12/23/05Benzo (g,h,i) perylene 390j 88 BW12/23/05 19:09

Target Compound List - VOLATILES
EPA 5035EPA 8260BAnalytical Method: Preparation Method: 

ug/kg 12/28/05Dichlorodifluoromethane 5ND MI12/28/05 7:42
ug/kg 12/28/05Chloromethane 5ND MI12/28/05 7:42
ug/kg 12/28/05Vinyl chloride 5ND MI12/28/05 7:42
ug/kg 12/28/05Bromomethane 5ND MI12/28/05 7:42
ug/kg 12/28/05Chloroethane 5ND MI12/28/05 7:42
ug/kg 12/28/05Trichlorofluoromethane 5ND MI12/28/05 7:42
ug/kg 12/28/051,1-Dichloroethene 5ND MI12/28/05 7:42
ug/kg 12/28/051,1,2-Trichlorotrifluoroethane 5ND MI12/28/05 7:42
ug/kg 12/28/05Acetone 21ND MI12/28/05 7:42
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: C434  PSSI Sample Number: 05122204-08
 Date\Time Sampled: 12/21/2005 12:00

Target Compound List - VOLATILES
EPA 5035EPA 8260BAnalytical Method: Preparation Method: 

ug/kg 12/28/05Carbon Disulfide 10ND MI12/28/05 7:42
ug/kg 12/28/05Methyl Acetate 5ND MI12/28/05 7:42
ug/kg 12/28/05Methylene chloride 5b 11 MI12/28/05 7:42
ug/kg 12/28/05trans-1,2-Dichloroethene 5ND MI12/28/05 7:42
ug/kg 12/28/05Methyl-t-butyl ether 5ND MI12/28/05 7:42
ug/kg 12/28/051,1-Dichloroethane 5ND MI12/28/05 7:42
ug/kg 12/28/05cis-1,2-Dichloroethene 5ND MI12/28/05 7:42
ug/kg 12/28/052-Butanone (MEK) 21ND MI12/28/05 7:42
ug/kg 12/28/05Chloroform          5ND MI12/28/05 7:42
ug/kg 12/28/051,1,1-Trichloroethane 5ND MI12/28/05 7:42
ug/kg 12/28/05Cyclohexane 5ND MI12/28/05 7:42
ug/kg 12/28/05Carbon tetrachloride 5ND MI12/28/05 7:42
ug/kg 12/28/05Benzene 5ND MI12/28/05 7:42
ug/kg 12/28/051,2-Dichloroethane 5ND MI12/28/05 7:42
ug/kg 12/28/05Trichloroethene 5ND MI12/28/05 7:42
ug/kg 12/28/05Methylcyclohexane 5ND MI12/28/05 7:42
ug/kg 12/28/051,2-Dichloropropane 5ND MI12/28/05 7:42
ug/kg 12/28/05Bromodichloromethane 5ND MI12/28/05 7:42
ug/kg 12/28/05cis-1,3-Dichloropropene 5ND MI12/28/05 7:42
ug/kg 12/28/054-Methyl-2-Pentanone (MIBK) 21ND MI12/28/05 7:42
ug/kg 12/28/05Toluene 5ND MI12/28/05 7:42
ug/kg 12/28/05trans-1,3-Dichloropropene 5ND MI12/28/05 7:42
ug/kg 12/28/051,1,2-Trichloroethane 5ND MI12/28/05 7:42
ug/kg 12/28/05Tetrachloroethene 5ND MI12/28/05 7:42
ug/kg 12/28/052-Hexanone (MBK) 21ND MI12/28/05 7:42
ug/kg 12/28/05Dibromochloromethane 5ND MI12/28/05 7:42
ug/kg 12/28/051,2-Dibromoethane 5ND MI12/28/05 7:42
ug/kg 12/28/05Chlorobenzene 5ND MI12/28/05 7:42
ug/kg 12/28/05Ethylbenzene 5ND MI12/28/05 7:42
ug/kg 12/28/05m&p-Xylene 10ND MI12/28/05 7:42
ug/kg 12/28/05o-Xylene 5ND MI12/28/05 7:42
ug/kg 12/28/05Styrene                 5ND MI12/28/05 7:42
ug/kg 12/28/05Bromoform   5ND MI12/28/05 7:42
ug/kg 12/28/05Isopropylbenzene 5ND MI12/28/05 7:42
ug/kg 12/28/051,1,2,2-Tetrachloroethane 5ND MI12/28/05 7:42

Page 49 of 124



No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: C434  PSSI Sample Number: 05122204-08
 Date\Time Sampled: 12/21/2005 12:00

Target Compound List - VOLATILES
EPA 5035EPA 8260BAnalytical Method: Preparation Method: 

ug/kg 12/28/051,3-Dichlorobenzene 5ND MI12/28/05 7:42
ug/kg 12/28/051,4-Dichlorobenzene 5ND MI12/28/05 7:42
ug/kg 12/28/051,2-Dichlorobenzene 5ND MI12/28/05 7:42
ug/kg 12/28/051,2-Dibromo-3-chloropropane 5ND MI12/28/05 7:42
ug/kg 12/28/051,2,4-Trichlorobenzene 5ND MI12/28/05 7:42
ug/kg 12/28/05Naphthalene 5ND MI12/28/05 7:42

* - Weathered PCB pattern observed in sample.  Therefore, all values are approximate.

b - found in blank / suspected lab artifact.

j - estimated value, less than quantitation limit.

Results reported on a dry weight basis where applicable.
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: C501  PSSI Sample Number: 05122204-09
 Date\Time Sampled: 12/21/2005 12:30

Chlorinated Herbicides
EPA 8151AEPA 8151AAnalytical Method: Preparation Method: 

ug/kg 12/24/05Dalapon 520ND XW12/27/05 16:51
ug/kg 12/24/05Dicamba 21ND XW12/27/05 16:51
ug/kg 12/24/05MCPP 21000ND XW12/27/05 16:51
ug/kg 12/24/05MCPA 21000ND XW12/27/05 16:51
ug/kg 12/24/05Dichloroprop 210ND XW12/27/05 16:51
ug/kg 12/24/052,4-D 210ND XW12/27/05 16:51
ug/kg 12/24/052,4,5-TP (Silvex) 110ND XW12/27/05 16:51
ug/kg 12/24/052,4,5-T 21ND XW12/27/05 16:51
ug/kg 12/24/05Dinoseb 110ND XW12/27/05 16:51
ug/kg 12/24/052,4-DB 210ND XW12/27/05 16:51

Hexavalent Chromium in Soil
EPA 7196AAnalytical Method:

mg/kg 12/27/05Hexavalent Chromium 11ND MW12/28/05 13:00
Organochlorine Pesticides

EPA 3550BEPA 8081Analytical Method: Preparation Method: 
ug/kg 12/24/05Aldrin 44ND XW12/29/05 20:44
ug/kg 12/24/05a-BHC 44ND XW12/29/05 20:44
ug/kg 12/24/05b-BHC 44ND XW12/29/05 20:44
ug/kg 12/24/05g-BHC (Lindane) 44ND XW12/29/05 20:44
ug/kg 12/24/05d-BHC 44ND XW12/29/05 20:44
ug/kg 12/24/05a-Chlordane 44ND XW12/29/05 20:44
ug/kg 12/24/05g-Chlordane 44ND XW12/29/05 20:44
ug/kg 12/24/054,4-DDD 44ND XW12/29/05 20:44
ug/kg 12/24/054,4-DDE 44ND XW12/29/05 20:44
ug/kg 12/24/054,4-DDT 44ND XW12/29/05 20:44
ug/kg 12/24/05Dieldrin 44ND XW12/29/05 20:44
ug/kg 12/24/05Endosulfan I 44ND XW12/29/05 20:44
ug/kg 12/24/05Endosulfan II 44ND XW12/29/05 20:44
ug/kg 12/24/05Endosulfan Sulfate 44ND XW12/29/05 20:44
ug/kg 12/24/05Endrin 44ND XW12/29/05 20:44
ug/kg 12/24/05Endrin Aldehyde 44ND XW12/29/05 20:44
ug/kg 12/24/05Endrin Ketone 44ND XW12/29/05 20:44
ug/kg 12/24/05Heptachlor 44ND XW12/29/05 20:44
ug/kg 12/24/05Heptachlor Epoxide 44ND XW12/29/05 20:44
ug/kg 12/24/05Methoxychlor 44ND XW12/29/05 20:44
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: C501  PSSI Sample Number: 05122204-09
 Date\Time Sampled: 12/21/2005 12:30

Organochlorine Pesticides
EPA 3550BEPA 8081Analytical Method: Preparation Method: 

ug/kg 12/24/05Toxaphene 1100ND XW12/29/05 20:44
Percent Solids

GravimetryAnalytical Method:
% 12/28/05Percent Solids  88 RD12/28/05 12:27

Polychlorinated Biphenyls
EPA 3550BEPA 8082Analytical Method: Preparation Method: 

mg/kg 12/24/05Aroclor 1016 0.3ND XW12/27/05 19:09
mg/kg 12/24/05Aroclor 1221 0.3ND XW12/27/05 19:09
mg/kg 12/24/05Aroclor 1232 0.3ND XW12/27/05 19:09
mg/kg 12/24/05Aroclor 1242 0.3ND XW12/27/05 19:09
mg/kg 12/24/05Aroclor 1248 0.3ND XW12/27/05 19:09
mg/kg 12/24/05Aroclor 1254 0.3ND XW12/27/05 19:09
mg/kg 12/24/05Aroclor 1260 0.3ND XW12/27/05 19:09

Priority Pollutant Metals
EPA 3050BEPA 6020Analytical Method: Preparation Method: 

mg/kg 12/27/05Antimony 2.5ND LM12/27/05 23:21
mg/kg 12/27/05Arsenic 0.5 4.2 LM12/27/05 23:21
mg/kg 12/27/05Beryllium 2.5 4.2 LM12/27/05 23:21
mg/kg 12/27/05Cadmium 2.5ND LM12/27/05 23:21
mg/kg 12/27/05Chromium 2.5 84 LM12/27/05 23:21
mg/kg 12/27/05Copper 2.5 210 LM12/27/05 23:21
mg/kg 12/27/05Lead 2.5 110 LM12/27/05 23:21
mg/kg 12/27/05Mercury 0.099 0.19 LM12/27/05 23:21
mg/kg 12/27/05Nickel 2.5 18 LM12/27/05 23:21
mg/kg 12/27/05Selenium 2.5ND LM12/27/05 23:21
mg/kg 12/27/05Silver 2.5ND LM12/27/05 23:21
mg/kg 12/27/05Thallium 2ND LM12/27/05 23:21
mg/kg 12/27/05Zinc 250 1,600 LM12/30/05 0:02

Target Compound List - SEMIVOLATILES
EPA 3550BEPA 8270CAnalytical Method: Preparation Method: 

ug/kg 12/27/05Phenol 380ND BW12/27/05 21:37
ug/kg 12/27/05Bis (2-chloroethyl) ether 380ND BW12/27/05 21:37
ug/kg 12/27/052-Chlorophenol 380ND BW12/27/05 21:37
ug/kg 12/27/052-Methylphenol 380ND BW12/27/05 21:37
ug/kg 12/27/05Bis (2-chloroisopropyl) ether 380ND BW12/27/05 21:37
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: C501  PSSI Sample Number: 05122204-09
 Date\Time Sampled: 12/21/2005 12:30

Target Compound List - SEMIVOLATILES
EPA 3550BEPA 8270CAnalytical Method: Preparation Method: 

ug/kg 12/27/05Acetophenone 380ND BW12/27/05 21:37
ug/kg 12/27/053,4-Methylphenol 380ND BW12/27/05 21:37
ug/kg 12/27/05N-Nitroso-di-n-propylamine 380ND BW12/27/05 21:37
ug/kg 12/27/05Hexachloroethane 380ND BW12/27/05 21:37
ug/kg 12/27/05Nitrobenzene 380ND BW12/27/05 21:37
ug/kg 12/27/05Isophorone 380ND BW12/27/05 21:37
ug/kg 12/27/052-Nitrophenol 380ND BW12/27/05 21:37
ug/kg 12/27/052,4-Dimethylphenol 380ND BW12/27/05 21:37
ug/kg 12/27/05Bis (2-chloroethoxy) methane 380ND BW12/27/05 21:37
ug/kg 12/27/052,4-Dichlorophenol 380ND BW12/27/05 21:37
ug/kg 12/27/05Naphthalene` 380ND BW12/27/05 21:37
ug/kg 12/27/054-Chloroaniline 380ND BW12/27/05 21:37
ug/kg 12/27/05Hexachlorobutadiene` 380ND BW12/27/05 21:37
ug/kg 12/27/05Caprolactam 380ND BW12/27/05 21:37
ug/kg 12/27/054-Chloro-3-methylphenol 380ND BW12/27/05 21:37
ug/kg 12/27/052-Methylnaphthalene 380ND BW12/27/05 21:37
ug/kg 12/27/05Hexachlorocyclopentadiene 380ND BW12/27/05 21:37
ug/kg 12/27/052,4,6-Trichlorophenol 380ND BW12/27/05 21:37
ug/kg 12/27/052,4,5-Trichlorophenol 950ND BW12/27/05 21:37
ug/kg 12/27/051,1-Biphenyl 380ND BW12/27/05 21:37
ug/kg 12/27/052-Chloronaphthalene 380ND BW12/27/05 21:37
ug/kg 12/27/052-Nitroaniline 950ND BW12/27/05 21:37
ug/kg 12/27/05Dimethyl phthalate 380ND BW12/27/05 21:37
ug/kg 12/27/052,6-Dinitrotoluene 380ND BW12/27/05 21:37
ug/kg 12/27/05Acenaphthylene 380ND BW12/27/05 21:37
ug/kg 12/27/053-Nitroaniline 950ND BW12/27/05 21:37
ug/kg 12/27/05Acenaphthene 380ND BW12/27/05 21:37
ug/kg 12/27/052,4-Dinitrophenol 950ND BW12/27/05 21:37
ug/kg 12/27/054-Nitrophenol 950ND BW12/27/05 21:37
ug/kg 12/27/05Dibenzofuran 380ND BW12/27/05 21:37
ug/kg 12/27/052,4-Dinitrotoluene 380ND BW12/27/05 21:37
ug/kg 12/27/05Diethyl phthalate 380ND BW12/27/05 21:37
ug/kg 12/27/05Fluorene 380ND BW12/27/05 21:37
ug/kg 12/27/054-Chlorophenyl phenyl ether 380ND BW12/27/05 21:37
ug/kg 12/27/054-Nitroaniline 950ND BW12/27/05 21:37
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: C501  PSSI Sample Number: 05122204-09
 Date\Time Sampled: 12/21/2005 12:30

Target Compound List - SEMIVOLATILES
EPA 3550BEPA 8270CAnalytical Method: Preparation Method: 

ug/kg 12/27/054,6-Dinitro-2-methylphenol 870ND BW12/27/05 21:37
ug/kg 12/27/05N-Nitrosodiphenylamine 380ND BW12/27/05 21:37
ug/kg 12/27/054-Bromophenyl phenyl ether 380ND BW12/27/05 21:37
ug/kg 12/27/05Hexachlorobenzene 380ND BW12/27/05 21:37
ug/kg 12/27/05Atrazine 380ND BW12/27/05 21:37
ug/kg 12/27/05Pentachlorophenol 950ND BW12/27/05 21:37
ug/kg 12/27/05Phenanthrene 380ND BW12/27/05 21:37
ug/kg 12/27/05Anthracene 380ND BW12/27/05 21:37
ug/kg 12/27/05Carbazole 380ND BW12/27/05 21:37
ug/kg 12/27/05Di-n-butyl phthalate 380ND BW12/27/05 21:37
ug/kg 12/27/05Fluoranthene 380j 87 BW12/27/05 21:37
ug/kg 12/27/05Pyrene 380j 84 BW12/27/05 21:37
ug/kg 12/27/05Butyl benzyl phthalate 380ND BW12/27/05 21:37
ug/kg 12/27/053,3-Dichlorobenzidine 380ND BW12/27/05 21:37
ug/kg 12/27/05Benzo (a) anthracene 380j 54 BW12/27/05 21:37
ug/kg 12/27/05Chrysene 380j 48 BW12/27/05 21:37
ug/kg 12/27/05Bis (2-ethylhexyl) phthalate 380j 110 BW12/27/05 21:37
ug/kg 12/27/05Di-n-octyl phthalate 380ND BW12/27/05 21:37
ug/kg 12/27/05Benzo (b) fluoranthene 380j 46 BW12/27/05 21:37
ug/kg 12/27/05Benzo (k) fluoranthene 380j 42 BW12/27/05 21:37
ug/kg 12/27/05Benzo (a) pyrene 190j 56 BW12/27/05 21:37
ug/kg 12/27/05Indeno (1,2,3-cd) pyrene 380ND BW12/27/05 21:37
ug/kg 12/27/05Dibenzo (a,h) anthracene 190ND BW12/27/05 21:37
ug/kg 12/27/05Benzo (g,h,i) perylene 380ND BW12/27/05 21:37

Target Compound List - VOLATILES
EPA 5035EPA 8260BAnalytical Method: Preparation Method: 

ug/kg 12/28/05Dichlorodifluoromethane 5ND MI12/28/05 8:11
ug/kg 12/28/05Chloromethane 5ND MI12/28/05 8:11
ug/kg 12/28/05Vinyl chloride 5ND MI12/28/05 8:11
ug/kg 12/28/05Bromomethane 5ND MI12/28/05 8:11
ug/kg 12/28/05Chloroethane 5ND MI12/28/05 8:11
ug/kg 12/28/05Trichlorofluoromethane 5ND MI12/28/05 8:11
ug/kg 12/28/051,1-Dichloroethene 5ND MI12/28/05 8:11
ug/kg 12/28/051,1,2-Trichlorotrifluoroethane 5ND MI12/28/05 8:11
ug/kg 12/28/05Acetone 20ND MI12/28/05 8:11
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: C501  PSSI Sample Number: 05122204-09
 Date\Time Sampled: 12/21/2005 12:30

Target Compound List - VOLATILES
EPA 5035EPA 8260BAnalytical Method: Preparation Method: 

ug/kg 12/28/05Carbon Disulfide 10ND MI12/28/05 8:11
ug/kg 12/28/05Methyl Acetate 5ND MI12/28/05 8:11
ug/kg 12/28/05Methylene chloride 5ND MI12/28/05 8:11
ug/kg 12/28/05trans-1,2-Dichloroethene 5ND MI12/28/05 8:11
ug/kg 12/28/05Methyl-t-butyl ether 5ND MI12/28/05 8:11
ug/kg 12/28/051,1-Dichloroethane 5ND MI12/28/05 8:11
ug/kg 12/28/05cis-1,2-Dichloroethene 5ND MI12/28/05 8:11
ug/kg 12/28/052-Butanone (MEK) 20ND MI12/28/05 8:11
ug/kg 12/28/05Chloroform          5ND MI12/28/05 8:11
ug/kg 12/28/051,1,1-Trichloroethane 5ND MI12/28/05 8:11
ug/kg 12/28/05Cyclohexane 5ND MI12/28/05 8:11
ug/kg 12/28/05Carbon tetrachloride 5ND MI12/28/05 8:11
ug/kg 12/28/05Benzene 5ND MI12/28/05 8:11
ug/kg 12/28/051,2-Dichloroethane 5ND MI12/28/05 8:11
ug/kg 12/28/05Trichloroethene 5ND MI12/28/05 8:11
ug/kg 12/28/05Methylcyclohexane 5ND MI12/28/05 8:11
ug/kg 12/28/051,2-Dichloropropane 5ND MI12/28/05 8:11
ug/kg 12/28/05Bromodichloromethane 5ND MI12/28/05 8:11
ug/kg 12/28/05cis-1,3-Dichloropropene 5ND MI12/28/05 8:11
ug/kg 12/28/054-Methyl-2-Pentanone (MIBK) 20ND MI12/28/05 8:11
ug/kg 12/28/05Toluene 5ND MI12/28/05 8:11
ug/kg 12/28/05trans-1,3-Dichloropropene 5ND MI12/28/05 8:11
ug/kg 12/28/051,1,2-Trichloroethane 5ND MI12/28/05 8:11
ug/kg 12/28/05Tetrachloroethene 5ND MI12/28/05 8:11
ug/kg 12/28/052-Hexanone (MBK) 20ND MI12/28/05 8:11
ug/kg 12/28/05Dibromochloromethane 5ND MI12/28/05 8:11
ug/kg 12/28/051,2-Dibromoethane 5ND MI12/28/05 8:11
ug/kg 12/28/05Chlorobenzene 5ND MI12/28/05 8:11
ug/kg 12/28/05Ethylbenzene 5ND MI12/28/05 8:11
ug/kg 12/28/05m&p-Xylene 10ND MI12/28/05 8:11
ug/kg 12/28/05o-Xylene 5ND MI12/28/05 8:11
ug/kg 12/28/05Styrene                 5ND MI12/28/05 8:11
ug/kg 12/28/05Bromoform   5ND MI12/28/05 8:11
ug/kg 12/28/05Isopropylbenzene 5ND MI12/28/05 8:11
ug/kg 12/28/051,1,2,2-Tetrachloroethane 5ND MI12/28/05 8:11
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: C501  PSSI Sample Number: 05122204-09
 Date\Time Sampled: 12/21/2005 12:30

Target Compound List - VOLATILES
EPA 5035EPA 8260BAnalytical Method: Preparation Method: 

ug/kg 12/28/051,3-Dichlorobenzene 5ND MI12/28/05 8:11
ug/kg 12/28/051,4-Dichlorobenzene 5ND MI12/28/05 8:11
ug/kg 12/28/051,2-Dichlorobenzene 5ND MI12/28/05 8:11
ug/kg 12/28/051,2-Dibromo-3-chloropropane 5ND MI12/28/05 8:11
ug/kg 12/28/051,2,4-Trichlorobenzene 5ND MI12/28/05 8:11
ug/kg 12/28/05Naphthalene 5ND MI12/28/05 8:11

j - estimated value, less than quantitation limit.

Results reported on a dry weight basis where applicable.
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: C534  PSSI Sample Number: 05122204-10
 Date\Time Sampled: 12/21/2005 12:30

Chlorinated Herbicides
EPA 8151AEPA 8151AAnalytical Method: Preparation Method: 

ug/kg 12/24/05Dalapon 510ND XW12/27/05 22:59
ug/kg 12/24/05Dicamba 21ND XW12/27/05 22:59
ug/kg 12/24/05MCPP 21000ND XW12/27/05 22:59
ug/kg 12/24/05MCPA 21000ND XW12/27/05 22:59
ug/kg 12/24/05Dichloroprop 210ND XW12/27/05 22:59
ug/kg 12/24/052,4-D 210ND XW12/27/05 22:59
ug/kg 12/24/052,4,5-TP (Silvex) 100ND XW12/27/05 22:59
ug/kg 12/24/052,4,5-T 21ND XW12/27/05 22:59
ug/kg 12/24/05Dinoseb 100ND XW12/27/05 22:59
ug/kg 12/24/052,4-DB 210ND XW12/27/05 22:59

Hexavalent Chromium in Soil
EPA 7196AAnalytical Method:

mg/kg 12/27/05Hexavalent Chromium 11ND MW12/28/05 13:00
Organochlorine Pesticides

EPA 3550BEPA 8081Analytical Method: Preparation Method: 
ug/kg 12/24/05Aldrin 44ND XW12/29/05 20:44
ug/kg 12/24/05a-BHC 44ND XW12/29/05 20:44
ug/kg 12/24/05b-BHC 44ND XW12/29/05 20:44
ug/kg 12/24/05g-BHC (Lindane) 44ND XW12/29/05 20:44
ug/kg 12/24/05d-BHC 44ND XW12/29/05 20:44
ug/kg 12/24/05a-Chlordane 44ND XW12/29/05 20:44
ug/kg 12/24/05g-Chlordane 44ND XW12/29/05 20:44
ug/kg 12/24/054,4-DDD 44ND XW12/29/05 20:44
ug/kg 12/24/054,4-DDE 44ND XW12/29/05 20:44
ug/kg 12/24/054,4-DDT 44ND XW12/29/05 20:44
ug/kg 12/24/05Dieldrin 44ND XW12/29/05 20:44
ug/kg 12/24/05Endosulfan I 44ND XW12/29/05 20:44
ug/kg 12/24/05Endosulfan II 44ND XW12/29/05 20:44
ug/kg 12/24/05Endosulfan Sulfate 44ND XW12/29/05 20:44
ug/kg 12/24/05Endrin 44ND XW12/29/05 20:44
ug/kg 12/24/05Endrin Aldehyde 44ND XW12/29/05 20:44
ug/kg 12/24/05Endrin Ketone 44ND XW12/29/05 20:44
ug/kg 12/24/05Heptachlor 44ND XW12/29/05 20:44
ug/kg 12/24/05Heptachlor Epoxide 44ND XW12/29/05 20:44
ug/kg 12/24/05Methoxychlor 44ND XW12/29/05 20:44
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: C534  PSSI Sample Number: 05122204-10
 Date\Time Sampled: 12/21/2005 12:30

Organochlorine Pesticides
EPA 3550BEPA 8081Analytical Method: Preparation Method: 

ug/kg 12/24/05Toxaphene 1100ND XW12/29/05 20:44
Percent Solids

GravimetryAnalytical Method:
% 12/28/05Percent Solids  89 RD12/28/05 12:27

Polychlorinated Biphenyls
EPA 3550BEPA 8082Analytical Method: Preparation Method: 

mg/kg 12/24/05Aroclor 1016 1ND XW12/29/05 13:49
mg/kg 12/24/05Aroclor 1221 1ND XW12/29/05 13:49
mg/kg 12/24/05Aroclor 1232 1ND XW12/29/05 13:49
mg/kg 12/24/05Aroclor 1242 1ND XW12/29/05 13:49
mg/kg 12/24/05Aroclor 1248 1ND XW12/29/05 13:49
mg/kg 12/24/05Aroclor 1254 1ND XW12/29/05 13:49
mg/kg 12/24/05Aroclor 1260 1* 3 XW12/29/05 13:49

Priority Pollutant Metals
EPA 3050BEPA 6020Analytical Method: Preparation Method: 

mg/kg 12/27/05Antimony 2.7 9.8 LM12/27/05 23:26
mg/kg 12/27/05Arsenic 0.55 8.7 LM12/27/05 23:26
mg/kg 12/27/05Beryllium 2.7ND LM12/27/05 23:26
mg/kg 12/27/05Cadmium 2.7ND LM12/27/05 23:26
mg/kg 12/27/05Chromium 2.7 72 LM12/27/05 23:26
mg/kg 12/27/05Copper 2.7 410 LM12/27/05 23:26
mg/kg 12/27/05Lead 2.7 610 LM12/27/05 23:26
mg/kg 12/27/05Mercury 0.11 3.6 LM12/27/05 23:26
mg/kg 12/27/05Nickel 2.7 48 LM12/27/05 23:26
mg/kg 12/27/05Selenium 2.7ND LM12/27/05 23:26
mg/kg 12/27/05Silver 2.7ND LM12/27/05 23:26
mg/kg 12/27/05Thallium 2.2ND LM12/27/05 23:26
mg/kg 12/27/05Zinc 270 1,900 LM12/30/05 0:23

Target Compound List - SEMIVOLATILES
EPA 3550BEPA 8270CAnalytical Method: Preparation Method: 

ug/kg 12/27/05Phenol 370ND BW12/28/05 14:39
ug/kg 12/27/05Bis (2-chloroethyl) ether 370ND BW12/28/05 14:39
ug/kg 12/27/052-Chlorophenol 370ND BW12/28/05 14:39
ug/kg 12/27/052-Methylphenol 370ND BW12/28/05 14:39
ug/kg 12/27/05Bis (2-chloroisopropyl) ether 370ND BW12/28/05 14:39
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: C534  PSSI Sample Number: 05122204-10
 Date\Time Sampled: 12/21/2005 12:30

Target Compound List - SEMIVOLATILES
EPA 3550BEPA 8270CAnalytical Method: Preparation Method: 

ug/kg 12/27/05Acetophenone 370ND BW12/28/05 14:39
ug/kg 12/27/053,4-Methylphenol 370ND BW12/28/05 14:39
ug/kg 12/27/05N-Nitroso-di-n-propylamine 370ND BW12/28/05 14:39
ug/kg 12/27/05Hexachloroethane 370ND BW12/28/05 14:39
ug/kg 12/27/05Nitrobenzene 370ND BW12/28/05 14:39
ug/kg 12/27/05Isophorone 370ND BW12/28/05 14:39
ug/kg 12/27/052-Nitrophenol 370ND BW12/28/05 14:39
ug/kg 12/27/052,4-Dimethylphenol 370ND BW12/28/05 14:39
ug/kg 12/27/05Bis (2-chloroethoxy) methane 370ND BW12/28/05 14:39
ug/kg 12/27/052,4-Dichlorophenol 370ND BW12/28/05 14:39
ug/kg 12/27/05Naphthalene` 370ND BW12/28/05 14:39
ug/kg 12/27/054-Chloroaniline 370ND BW12/28/05 14:39
ug/kg 12/27/05Hexachlorobutadiene` 370ND BW12/28/05 14:39
ug/kg 12/27/05Caprolactam 370ND BW12/28/05 14:39
ug/kg 12/27/054-Chloro-3-methylphenol 370ND BW12/28/05 14:39
ug/kg 12/27/052-Methylnaphthalene 370ND BW12/28/05 14:39
ug/kg 12/27/05Hexachlorocyclopentadiene 370ND BW12/28/05 14:39
ug/kg 12/27/052,4,6-Trichlorophenol 370ND BW12/28/05 14:39
ug/kg 12/27/052,4,5-Trichlorophenol 940ND BW12/28/05 14:39
ug/kg 12/27/051,1-Biphenyl 370ND BW12/28/05 14:39
ug/kg 12/27/052-Chloronaphthalene 370ND BW12/28/05 14:39
ug/kg 12/27/052-Nitroaniline 940ND BW12/28/05 14:39
ug/kg 12/27/05Dimethyl phthalate 370ND BW12/28/05 14:39
ug/kg 12/27/052,6-Dinitrotoluene 370ND BW12/28/05 14:39
ug/kg 12/27/05Acenaphthylene 370ND BW12/28/05 14:39
ug/kg 12/27/053-Nitroaniline 940ND BW12/28/05 14:39
ug/kg 12/27/05Acenaphthene 370ND BW12/28/05 14:39
ug/kg 12/27/052,4-Dinitrophenol 940ND BW12/28/05 14:39
ug/kg 12/27/054-Nitrophenol 940ND BW12/28/05 14:39
ug/kg 12/27/05Dibenzofuran 370ND BW12/28/05 14:39
ug/kg 12/27/052,4-Dinitrotoluene 370ND BW12/28/05 14:39
ug/kg 12/27/05Diethyl phthalate 370ND BW12/28/05 14:39
ug/kg 12/27/05Fluorene 370ND BW12/28/05 14:39
ug/kg 12/27/054-Chlorophenyl phenyl ether 370ND BW12/28/05 14:39
ug/kg 12/27/054-Nitroaniline 940ND BW12/28/05 14:39
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: C534  PSSI Sample Number: 05122204-10
 Date\Time Sampled: 12/21/2005 12:30

Target Compound List - SEMIVOLATILES
EPA 3550BEPA 8270CAnalytical Method: Preparation Method: 

ug/kg 12/27/054,6-Dinitro-2-methylphenol 860ND BW12/28/05 14:39
ug/kg 12/27/05N-Nitrosodiphenylamine 370ND BW12/28/05 14:39
ug/kg 12/27/054-Bromophenyl phenyl ether 370ND BW12/28/05 14:39
ug/kg 12/27/05Hexachlorobenzene 370ND BW12/28/05 14:39
ug/kg 12/27/05Atrazine 370ND BW12/28/05 14:39
ug/kg 12/27/05Pentachlorophenol 940ND BW12/28/05 14:39
ug/kg 12/27/05Phenanthrene 370ND BW12/28/05 14:39
ug/kg 12/27/05Anthracene 370ND BW12/28/05 14:39
ug/kg 12/27/05Carbazole 370ND BW12/28/05 14:39
ug/kg 12/27/05Di-n-butyl phthalate 370j 40 BW12/28/05 14:39
ug/kg 12/27/05Fluoranthene 370j 100 BW12/28/05 14:39
ug/kg 12/27/05Pyrene 370j 140 BW12/28/05 14:39
ug/kg 12/27/05Butyl benzyl phthalate 370ND BW12/28/05 14:39
ug/kg 12/27/053,3-Dichlorobenzidine 370ND BW12/28/05 14:39
ug/kg 12/27/05Benzo (a) anthracene 370j 73 BW12/28/05 14:39
ug/kg 12/27/05Chrysene 370j 91 BW12/28/05 14:39
ug/kg 12/27/05Bis (2-ethylhexyl) phthalate 370j 320 BW12/28/05 14:39
ug/kg 12/27/05Di-n-octyl phthalate 370ND BW12/28/05 14:39
ug/kg 12/27/05Benzo (b) fluoranthene 370j 120 BW12/28/05 14:39
ug/kg 12/27/05Benzo (k) fluoranthene 370j 99 BW12/28/05 14:39
ug/kg 12/27/05Benzo (a) pyrene 190j 99 BW12/28/05 14:39
ug/kg 12/27/05Indeno (1,2,3-cd) pyrene 370j 94 BW12/28/05 14:39
ug/kg 12/27/05Dibenzo (a,h) anthracene 190ND BW12/28/05 14:39
ug/kg 12/27/05Benzo (g,h,i) perylene 370j 140 BW12/28/05 14:39

Target Compound List - VOLATILES
EPA 5035EPA 8260BAnalytical Method: Preparation Method: 

ug/kg 12/28/05Dichlorodifluoromethane 5ND MI12/28/05 8:39
ug/kg 12/28/05Chloromethane 5ND MI12/28/05 8:39
ug/kg 12/28/05Vinyl chloride 5ND MI12/28/05 8:39
ug/kg 12/28/05Bromomethane 5ND MI12/28/05 8:39
ug/kg 12/28/05Chloroethane 5ND MI12/28/05 8:39
ug/kg 12/28/05Trichlorofluoromethane 5ND MI12/28/05 8:39
ug/kg 12/28/051,1-Dichloroethene 5ND MI12/28/05 8:39
ug/kg 12/28/051,1,2-Trichlorotrifluoroethane 5ND MI12/28/05 8:39
ug/kg 12/28/05Acetone 19ND MI12/28/05 8:39
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: C534  PSSI Sample Number: 05122204-10
 Date\Time Sampled: 12/21/2005 12:30

Target Compound List - VOLATILES
EPA 5035EPA 8260BAnalytical Method: Preparation Method: 

ug/kg 12/28/05Carbon Disulfide 9ND MI12/28/05 8:39
ug/kg 12/28/05Methyl Acetate 5ND MI12/28/05 8:39
ug/kg 12/28/05Methylene chloride 5b 5 MI12/28/05 8:39
ug/kg 12/28/05trans-1,2-Dichloroethene 5ND MI12/28/05 8:39
ug/kg 12/28/05Methyl-t-butyl ether 5ND MI12/28/05 8:39
ug/kg 12/28/051,1-Dichloroethane 5ND MI12/28/05 8:39
ug/kg 12/28/05cis-1,2-Dichloroethene 5ND MI12/28/05 8:39
ug/kg 12/28/052-Butanone (MEK) 19ND MI12/28/05 8:39
ug/kg 12/28/05Chloroform          5ND MI12/28/05 8:39
ug/kg 12/28/051,1,1-Trichloroethane 5ND MI12/28/05 8:39
ug/kg 12/28/05Cyclohexane 5ND MI12/28/05 8:39
ug/kg 12/28/05Carbon tetrachloride 5ND MI12/28/05 8:39
ug/kg 12/28/05Benzene 5ND MI12/28/05 8:39
ug/kg 12/28/051,2-Dichloroethane 5ND MI12/28/05 8:39
ug/kg 12/28/05Trichloroethene 5ND MI12/28/05 8:39
ug/kg 12/28/05Methylcyclohexane 5ND MI12/28/05 8:39
ug/kg 12/28/051,2-Dichloropropane 5ND MI12/28/05 8:39
ug/kg 12/28/05Bromodichloromethane 5ND MI12/28/05 8:39
ug/kg 12/28/05cis-1,3-Dichloropropene 5ND MI12/28/05 8:39
ug/kg 12/28/054-Methyl-2-Pentanone (MIBK) 19ND MI12/28/05 8:39
ug/kg 12/28/05Toluene 5ND MI12/28/05 8:39
ug/kg 12/28/05trans-1,3-Dichloropropene 5ND MI12/28/05 8:39
ug/kg 12/28/051,1,2-Trichloroethane 5ND MI12/28/05 8:39
ug/kg 12/28/05Tetrachloroethene 5ND MI12/28/05 8:39
ug/kg 12/28/052-Hexanone (MBK) 19ND MI12/28/05 8:39
ug/kg 12/28/05Dibromochloromethane 5ND MI12/28/05 8:39
ug/kg 12/28/051,2-Dibromoethane 5ND MI12/28/05 8:39
ug/kg 12/28/05Chlorobenzene 5ND MI12/28/05 8:39
ug/kg 12/28/05Ethylbenzene 5ND MI12/28/05 8:39
ug/kg 12/28/05m&p-Xylene 9ND MI12/28/05 8:39
ug/kg 12/28/05o-Xylene 5ND MI12/28/05 8:39
ug/kg 12/28/05Styrene                 5ND MI12/28/05 8:39
ug/kg 12/28/05Bromoform   5ND MI12/28/05 8:39
ug/kg 12/28/05Isopropylbenzene 5ND MI12/28/05 8:39
ug/kg 12/28/051,1,2,2-Tetrachloroethane 5ND MI12/28/05 8:39
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: C534  PSSI Sample Number: 05122204-10
 Date\Time Sampled: 12/21/2005 12:30

Target Compound List - VOLATILES
EPA 5035EPA 8260BAnalytical Method: Preparation Method: 

ug/kg 12/28/051,3-Dichlorobenzene 5ND MI12/28/05 8:39
ug/kg 12/28/051,4-Dichlorobenzene 5ND MI12/28/05 8:39
ug/kg 12/28/051,2-Dichlorobenzene 5ND MI12/28/05 8:39
ug/kg 12/28/051,2-Dibromo-3-chloropropane 5ND MI12/28/05 8:39
ug/kg 12/28/051,2,4-Trichlorobenzene 5ND MI12/28/05 8:39
ug/kg 12/28/05Naphthalene 5ND MI12/28/05 8:39

* - Weathered PCB pattern observed in sample.  Therefore, all values are approximate.

b - found in blank / suspected lab artifact.

j - estimated value, less than quantitation limit.

Results reported on a dry weight basis where applicable.
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: E101  PSSI Sample Number: 05122204-11
 Date\Time Sampled: 12/21/2005 12:45

Chlorinated Herbicides
EPA 8151AEPA 8151AAnalytical Method: Preparation Method: 

ug/kg 12/24/05Dalapon 750ND XW12/27/05 17:25
ug/kg 12/24/05Dicamba 31ND XW12/27/05 17:25
ug/kg 12/24/05MCPP 31000ND XW12/27/05 17:25
ug/kg 12/24/05MCPA 31000ND XW12/27/05 17:25
ug/kg 12/24/05Dichloroprop 310ND XW12/27/05 17:25
ug/kg 12/24/052,4-D 310ND XW12/27/05 17:25
ug/kg 12/24/052,4,5-TP (Silvex) 160ND XW12/27/05 17:25
ug/kg 12/24/052,4,5-T 31ND XW12/27/05 17:25
ug/kg 12/24/05Dinoseb 150ND XW12/27/05 17:25
ug/kg 12/24/052,4-DB 310ND XW12/27/05 17:25

Hexavalent Chromium in Soil
EPA 7196AAnalytical Method:

mg/kg 12/28/05Hexavalent Chromium 17ND MW12/29/05 11:00
Organochlorine Pesticides

EPA 3550BEPA 8081Analytical Method: Preparation Method: 
ug/kg 12/24/05Aldrin 68ND XW12/29/05 21:12
ug/kg 12/24/05a-BHC 68ND XW12/29/05 21:12
ug/kg 12/24/05b-BHC 68ND XW12/29/05 21:12
ug/kg 12/24/05g-BHC (Lindane) 68ND XW12/29/05 21:12
ug/kg 12/24/05d-BHC 68ND XW12/29/05 21:12
ug/kg 12/24/05a-Chlordane 68ND XW12/29/05 21:12
ug/kg 12/24/05g-Chlordane 68ND XW12/29/05 21:12
ug/kg 12/24/054,4-DDD 68ND XW12/29/05 21:12
ug/kg 12/24/054,4-DDE 68ND XW12/29/05 21:12
ug/kg 12/24/054,4-DDT 68ND XW12/29/05 21:12
ug/kg 12/24/05Dieldrin 68ND XW12/29/05 21:12
ug/kg 12/24/05Endosulfan I 68ND XW12/29/05 21:12
ug/kg 12/24/05Endosulfan II 68ND XW12/29/05 21:12
ug/kg 12/24/05Endosulfan Sulfate 68ND XW12/29/05 21:12
ug/kg 12/24/05Endrin 68ND XW12/29/05 21:12
ug/kg 12/24/05Endrin Aldehyde 68ND XW12/29/05 21:12
ug/kg 12/24/05Endrin Ketone 68ND XW12/29/05 21:12
ug/kg 12/24/05Heptachlor 68ND XW12/29/05 21:12
ug/kg 12/24/05Heptachlor Epoxide 68ND XW12/29/05 21:12
ug/kg 12/24/05Methoxychlor 68ND XW12/29/05 21:12
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: E101  PSSI Sample Number: 05122204-11
 Date\Time Sampled: 12/21/2005 12:45

Organochlorine Pesticides
EPA 3550BEPA 8081Analytical Method: Preparation Method: 

ug/kg 12/24/05Toxaphene 1700ND XW12/29/05 21:12
Percent Solids

GravimetryAnalytical Method:
% 12/28/05Percent Solids  58 RD12/28/05 12:28

Polychlorinated Biphenyls
EPA 3550BEPA 8082Analytical Method: Preparation Method: 

mg/kg 12/24/05Aroclor 1016 0.4ND XW12/27/05 19:38
mg/kg 12/24/05Aroclor 1221 0.4ND XW12/27/05 19:38
mg/kg 12/24/05Aroclor 1232 0.4ND XW12/27/05 19:38
mg/kg 12/24/05Aroclor 1242 0.4ND XW12/27/05 19:38
mg/kg 12/24/05Aroclor 1248 0.4ND XW12/27/05 19:38
mg/kg 12/24/05Aroclor 1254 0.4ND XW12/27/05 19:38
mg/kg 12/24/05Aroclor 1260 0.4ND XW12/27/05 19:38

Priority Pollutant Metals
EPA 3050BEPA 6020Analytical Method: Preparation Method: 

mg/kg 12/27/05Antimony 4.2ND LM12/27/05 23:31
mg/kg 12/27/05Arsenic 0.85 9.0 LM12/27/05 23:31
mg/kg 12/27/05Beryllium 4.2ND LM12/27/05 23:31
mg/kg 12/27/05Cadmium 4.2ND LM12/27/05 23:31
mg/kg 12/27/05Chromium 4.2 32 LM12/27/05 23:31
mg/kg 12/27/05Copper 4.2 35 LM12/27/05 23:31
mg/kg 12/27/05Lead 4.2 280 LM12/27/05 23:31
mg/kg 12/27/05Mercury 0.17 0.27 LM12/27/05 23:31
mg/kg 12/27/05Nickel 4.2 17 LM12/27/05 23:31
mg/kg 12/27/05Selenium 4.2ND LM12/27/05 23:31
mg/kg 12/27/05Silver 4.2ND LM12/27/05 23:31
mg/kg 12/27/05Thallium 3.4ND LM12/27/05 23:31
mg/kg 12/27/05Zinc 42 210 LM12/27/05 23:31

Target Compound List - SEMIVOLATILES
EPA 3550BEPA 8270CAnalytical Method: Preparation Method: 

ug/kg 12/27/05Phenol 570ND BW12/27/05 21:07
ug/kg 12/27/05Bis (2-chloroethyl) ether 570ND BW12/27/05 21:07
ug/kg 12/27/052-Chlorophenol 570ND BW12/27/05 21:07
ug/kg 12/27/052-Methylphenol 570ND BW12/27/05 21:07
ug/kg 12/27/05Bis (2-chloroisopropyl) ether 570ND BW12/27/05 21:07
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: E101  PSSI Sample Number: 05122204-11
 Date\Time Sampled: 12/21/2005 12:45

Target Compound List - SEMIVOLATILES
EPA 3550BEPA 8270CAnalytical Method: Preparation Method: 

ug/kg 12/27/05Acetophenone 570ND BW12/27/05 21:07
ug/kg 12/27/053,4-Methylphenol 570ND BW12/27/05 21:07
ug/kg 12/27/05N-Nitroso-di-n-propylamine 570ND BW12/27/05 21:07
ug/kg 12/27/05Hexachloroethane 570ND BW12/27/05 21:07
ug/kg 12/27/05Nitrobenzene 570ND BW12/27/05 21:07
ug/kg 12/27/05Isophorone 570ND BW12/27/05 21:07
ug/kg 12/27/052-Nitrophenol 570ND BW12/27/05 21:07
ug/kg 12/27/052,4-Dimethylphenol 570ND BW12/27/05 21:07
ug/kg 12/27/05Bis (2-chloroethoxy) methane 570ND BW12/27/05 21:07
ug/kg 12/27/052,4-Dichlorophenol 570ND BW12/27/05 21:07
ug/kg 12/27/05Naphthalene` 570ND BW12/27/05 21:07
ug/kg 12/27/054-Chloroaniline 570ND BW12/27/05 21:07
ug/kg 12/27/05Hexachlorobutadiene` 570ND BW12/27/05 21:07
ug/kg 12/27/05Caprolactam 570ND BW12/27/05 21:07
ug/kg 12/27/054-Chloro-3-methylphenol 570ND BW12/27/05 21:07
ug/kg 12/27/052-Methylnaphthalene 570ND BW12/27/05 21:07
ug/kg 12/27/05Hexachlorocyclopentadiene 570ND BW12/27/05 21:07
ug/kg 12/27/052,4,6-Trichlorophenol 570ND BW12/27/05 21:07
ug/kg 12/27/052,4,5-Trichlorophenol 1400ND BW12/27/05 21:07
ug/kg 12/27/051,1-Biphenyl 570ND BW12/27/05 21:07
ug/kg 12/27/052-Chloronaphthalene 570ND BW12/27/05 21:07
ug/kg 12/27/052-Nitroaniline 1400ND BW12/27/05 21:07
ug/kg 12/27/05Dimethyl phthalate 570ND BW12/27/05 21:07
ug/kg 12/27/052,6-Dinitrotoluene 570ND BW12/27/05 21:07
ug/kg 12/27/05Acenaphthylene 570ND BW12/27/05 21:07
ug/kg 12/27/053-Nitroaniline 1400ND BW12/27/05 21:07
ug/kg 12/27/05Acenaphthene 570ND BW12/27/05 21:07
ug/kg 12/27/052,4-Dinitrophenol 1400ND BW12/27/05 21:07
ug/kg 12/27/054-Nitrophenol 1400ND BW12/27/05 21:07
ug/kg 12/27/05Dibenzofuran 570ND BW12/27/05 21:07
ug/kg 12/27/052,4-Dinitrotoluene 570ND BW12/27/05 21:07
ug/kg 12/27/05Diethyl phthalate 570ND BW12/27/05 21:07
ug/kg 12/27/05Fluorene 570ND BW12/27/05 21:07
ug/kg 12/27/054-Chlorophenyl phenyl ether 570ND BW12/27/05 21:07
ug/kg 12/27/054-Nitroaniline 1400ND BW12/27/05 21:07
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: E101  PSSI Sample Number: 05122204-11
 Date\Time Sampled: 12/21/2005 12:45

Target Compound List - SEMIVOLATILES
EPA 3550BEPA 8270CAnalytical Method: Preparation Method: 

ug/kg 12/27/054,6-Dinitro-2-methylphenol 1300ND BW12/27/05 21:07
ug/kg 12/27/05N-Nitrosodiphenylamine 570ND BW12/27/05 21:07
ug/kg 12/27/054-Bromophenyl phenyl ether 570ND BW12/27/05 21:07
ug/kg 12/27/05Hexachlorobenzene 570ND BW12/27/05 21:07
ug/kg 12/27/05Atrazine 570ND BW12/27/05 21:07
ug/kg 12/27/05Pentachlorophenol 1400ND BW12/27/05 21:07
ug/kg 12/27/05Phenanthrene 570j 95 BW12/27/05 21:07
ug/kg 12/27/05Anthracene 570ND BW12/27/05 21:07
ug/kg 12/27/05Carbazole 570ND BW12/27/05 21:07
ug/kg 12/27/05Di-n-butyl phthalate 570ND BW12/27/05 21:07
ug/kg 12/27/05Fluoranthene 570j 170 BW12/27/05 21:07
ug/kg 12/27/05Pyrene 570j 170 BW12/27/05 21:07
ug/kg 12/27/05Butyl benzyl phthalate 570ND BW12/27/05 21:07
ug/kg 12/27/053,3-Dichlorobenzidine 570ND BW12/27/05 21:07
ug/kg 12/27/05Benzo (a) anthracene 570j 90 BW12/27/05 21:07
ug/kg 12/27/05Chrysene 570j 79 BW12/27/05 21:07
ug/kg 12/27/05Bis (2-ethylhexyl) phthalate 570j 200 BW12/27/05 21:07
ug/kg 12/27/05Di-n-octyl phthalate 570ND BW12/27/05 21:07
ug/kg 12/27/05Benzo (b) fluoranthene 570j 60 BW12/27/05 21:07
ug/kg 12/27/05Benzo (k) fluoranthene 570j 93 BW12/27/05 21:07
ug/kg 12/27/05Benzo (a) pyrene 290j 83 BW12/27/05 21:07
ug/kg 12/27/05Indeno (1,2,3-cd) pyrene 570ND BW12/27/05 21:07
ug/kg 12/27/05Dibenzo (a,h) anthracene 290ND BW12/27/05 21:07
ug/kg 12/27/05Benzo (g,h,i) perylene 570ND BW12/27/05 21:07

Target Compound List - VOLATILES
EPA 5035EPA 8260BAnalytical Method: Preparation Method: 

ug/kg 12/28/05Dichlorodifluoromethane 7ND MI12/28/05 9:08
ug/kg 12/28/05Chloromethane 7ND MI12/28/05 9:08
ug/kg 12/28/05Vinyl chloride 7ND MI12/28/05 9:08
ug/kg 12/28/05Bromomethane 7ND MI12/28/05 9:08
ug/kg 12/28/05Chloroethane 7ND MI12/28/05 9:08
ug/kg 12/28/05Trichlorofluoromethane 7ND MI12/28/05 9:08
ug/kg 12/28/051,1-Dichloroethene 7ND MI12/28/05 9:08
ug/kg 12/28/051,1,2-Trichlorotrifluoroethane 7ND MI12/28/05 9:08
ug/kg 12/28/05Acetone 30ND MI12/28/05 9:08
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: E101  PSSI Sample Number: 05122204-11
 Date\Time Sampled: 12/21/2005 12:45

Target Compound List - VOLATILES
EPA 5035EPA 8260BAnalytical Method: Preparation Method: 

ug/kg 12/28/05Carbon Disulfide 15ND MI12/28/05 9:08
ug/kg 12/28/05Methyl Acetate 7ND MI12/28/05 9:08
ug/kg 12/28/05Methylene chloride 7ND MI12/28/05 9:08
ug/kg 12/28/05trans-1,2-Dichloroethene 7ND MI12/28/05 9:08
ug/kg 12/28/05Methyl-t-butyl ether 7ND MI12/28/05 9:08
ug/kg 12/28/051,1-Dichloroethane 7ND MI12/28/05 9:08
ug/kg 12/28/05cis-1,2-Dichloroethene 7ND MI12/28/05 9:08
ug/kg 12/28/052-Butanone (MEK) 30ND MI12/28/05 9:08
ug/kg 12/28/05Chloroform          7ND MI12/28/05 9:08
ug/kg 12/28/051,1,1-Trichloroethane 7ND MI12/28/05 9:08
ug/kg 12/28/05Cyclohexane 7ND MI12/28/05 9:08
ug/kg 12/28/05Carbon tetrachloride 7ND MI12/28/05 9:08
ug/kg 12/28/05Benzene 7ND MI12/28/05 9:08
ug/kg 12/28/051,2-Dichloroethane 7ND MI12/28/05 9:08
ug/kg 12/28/05Trichloroethene 7ND MI12/28/05 9:08
ug/kg 12/28/05Methylcyclohexane 7ND MI12/28/05 9:08
ug/kg 12/28/051,2-Dichloropropane 7ND MI12/28/05 9:08
ug/kg 12/28/05Bromodichloromethane 7ND MI12/28/05 9:08
ug/kg 12/28/05cis-1,3-Dichloropropene 7ND MI12/28/05 9:08
ug/kg 12/28/054-Methyl-2-Pentanone (MIBK) 30ND MI12/28/05 9:08
ug/kg 12/28/05Toluene 7ND MI12/28/05 9:08
ug/kg 12/28/05trans-1,3-Dichloropropene 7ND MI12/28/05 9:08
ug/kg 12/28/051,1,2-Trichloroethane 7ND MI12/28/05 9:08
ug/kg 12/28/05Tetrachloroethene 7ND MI12/28/05 9:08
ug/kg 12/28/052-Hexanone (MBK) 30ND MI12/28/05 9:08
ug/kg 12/28/05Dibromochloromethane 7ND MI12/28/05 9:08
ug/kg 12/28/051,2-Dibromoethane 7ND MI12/28/05 9:08
ug/kg 12/28/05Chlorobenzene 7ND MI12/28/05 9:08
ug/kg 12/28/05Ethylbenzene 7ND MI12/28/05 9:08
ug/kg 12/28/05m&p-Xylene 15ND MI12/28/05 9:08
ug/kg 12/28/05o-Xylene 7ND MI12/28/05 9:08
ug/kg 12/28/05Styrene                 7ND MI12/28/05 9:08
ug/kg 12/28/05Bromoform   7ND MI12/28/05 9:08
ug/kg 12/28/05Isopropylbenzene 7ND MI12/28/05 9:08
ug/kg 12/28/051,1,2,2-Tetrachloroethane 7ND MI12/28/05 9:08
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: E101  PSSI Sample Number: 05122204-11
 Date\Time Sampled: 12/21/2005 12:45

Target Compound List - VOLATILES
EPA 5035EPA 8260BAnalytical Method: Preparation Method: 

ug/kg 12/28/051,3-Dichlorobenzene 7ND MI12/28/05 9:08
ug/kg 12/28/051,4-Dichlorobenzene 7ND MI12/28/05 9:08
ug/kg 12/28/051,2-Dichlorobenzene 7ND MI12/28/05 9:08
ug/kg 12/28/051,2-Dibromo-3-chloropropane 7ND MI12/28/05 9:08
ug/kg 12/28/051,2,4-Trichlorobenzene 7ND MI12/28/05 9:08
ug/kg 12/28/05Naphthalene 7ND MI12/28/05 9:08

j - estimated value, less than quantitation limit.

Results reported on a dry weight basis where applicable.
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: E13  PSSI Sample Number: 05122204-12
 Date\Time Sampled: 12/21/2005 12:45

Chlorinated Herbicides
EPA 8151AEPA 8151AAnalytical Method: Preparation Method: 

ug/kg 12/24/05Dalapon 560ND XW12/28/05 0:06
ug/kg 12/24/05Dicamba 23ND XW12/28/05 0:06
ug/kg 12/24/05MCPP 23000ND XW12/28/05 0:06
ug/kg 12/24/05MCPA 23000ND XW12/28/05 0:06
ug/kg 12/24/05Dichloroprop 230ND XW12/28/05 0:06
ug/kg 12/24/052,4-D 230ND XW12/28/05 0:06
ug/kg 12/24/052,4,5-TP (Silvex) 120ND XW12/28/05 0:06
ug/kg 12/24/052,4,5-T 23ND XW12/28/05 0:06
ug/kg 12/24/05Dinoseb 110ND XW12/28/05 0:06
ug/kg 12/24/052,4-DB 230ND XW12/28/05 0:06

Hexavalent Chromium in Soil
EPA 7196AAnalytical Method:

mg/kg 12/28/05Hexavalent Chromium 12ND MW12/29/05 11:00
Organochlorine Pesticides

EPA 3550BEPA 8081Analytical Method: Preparation Method: 
ug/kg 12/24/05Aldrin 48ND XW12/29/05 21:12
ug/kg 12/24/05a-BHC 48ND XW12/29/05 21:12
ug/kg 12/24/05b-BHC 48ND XW12/29/05 21:12
ug/kg 12/24/05g-BHC (Lindane) 48ND XW12/29/05 21:12
ug/kg 12/24/05d-BHC 48ND XW12/29/05 21:12
ug/kg 12/24/05a-Chlordane 48ND XW12/29/05 21:12
ug/kg 12/24/05g-Chlordane 48ND XW12/29/05 21:12
ug/kg 12/24/054,4-DDD 48ND XW12/29/05 21:12
ug/kg 12/24/054,4-DDE 48ND XW12/29/05 21:12
ug/kg 12/24/054,4-DDT 48ND XW12/29/05 21:12
ug/kg 12/24/05Dieldrin 48ND XW12/29/05 21:12
ug/kg 12/24/05Endosulfan I 48ND XW12/29/05 21:12
ug/kg 12/24/05Endosulfan II 48ND XW12/29/05 21:12
ug/kg 12/24/05Endosulfan Sulfate 48ND XW12/29/05 21:12
ug/kg 12/24/05Endrin 48ND XW12/29/05 21:12
ug/kg 12/24/05Endrin Aldehyde 48ND XW12/29/05 21:12
ug/kg 12/24/05Endrin Ketone 48ND XW12/29/05 21:12
ug/kg 12/24/05Heptachlor 48ND XW12/29/05 21:12
ug/kg 12/24/05Heptachlor Epoxide 48ND XW12/29/05 21:12
ug/kg 12/24/05Methoxychlor 48ND XW12/29/05 21:12
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: E13  PSSI Sample Number: 05122204-12
 Date\Time Sampled: 12/21/2005 12:45

Organochlorine Pesticides
EPA 3550BEPA 8081Analytical Method: Preparation Method: 

ug/kg 12/24/05Toxaphene 1200ND XW12/29/05 21:12
Percent Solids

GravimetryAnalytical Method:
% 12/28/05Percent Solids  81 RD12/28/05 12:28

Polychlorinated Biphenyls
EPA 3550BEPA 8082Analytical Method: Preparation Method: 

mg/kg 12/24/05Aroclor 1016 0.3ND XW12/29/05 14:18
mg/kg 12/24/05Aroclor 1221 0.3ND XW12/29/05 14:18
mg/kg 12/24/05Aroclor 1232 0.3ND XW12/29/05 14:18
mg/kg 12/24/05Aroclor 1242 0.3ND XW12/29/05 14:18
mg/kg 12/24/05Aroclor 1248 0.3ND XW12/29/05 14:18
mg/kg 12/24/05Aroclor 1254 0.3ND XW12/29/05 14:18
mg/kg 12/24/05Aroclor 1260 0.3ND XW12/29/05 14:18

Priority Pollutant Metals
EPA 3050BEPA 6020Analytical Method: Preparation Method: 

mg/kg 12/27/05Antimony 2.9ND LM12/27/05 23:36
mg/kg 12/27/05Arsenic 0.57 13 LM12/27/05 23:36
mg/kg 12/27/05Beryllium 2.9ND LM12/27/05 23:36
mg/kg 12/27/05Cadmium 2.9ND LM12/27/05 23:36
mg/kg 12/27/05Chromium 2.9 47 LM12/27/05 23:36
mg/kg 12/27/05Copper 2.9 73 LM12/27/05 23:36
mg/kg 12/27/05Lead 2.9 500 LM12/27/05 23:36
mg/kg 12/27/05Mercury 0.11 0.43 LM12/27/05 23:36
mg/kg 12/27/05Nickel 2.9 34 LM12/27/05 23:36
mg/kg 12/27/05Selenium 2.9ND LM12/27/05 23:36
mg/kg 12/27/05Silver 2.9ND LM12/27/05 23:36
mg/kg 12/27/05Thallium 2.3ND LM12/27/05 23:36
mg/kg 12/27/05Zinc 290 780 LM12/30/05 0:28

Target Compound List - SEMIVOLATILES
EPA 3550BEPA 8270CAnalytical Method: Preparation Method: 

ug/kg 12/27/05Phenol 410ND BW12/28/05 15:10
ug/kg 12/27/05Bis (2-chloroethyl) ether 410ND BW12/28/05 15:10
ug/kg 12/27/052-Chlorophenol 410ND BW12/28/05 15:10
ug/kg 12/27/052-Methylphenol 410ND BW12/28/05 15:10
ug/kg 12/27/05Bis (2-chloroisopropyl) ether 410ND BW12/28/05 15:10
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
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Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: E13  PSSI Sample Number: 05122204-12
 Date\Time Sampled: 12/21/2005 12:45

Target Compound List - SEMIVOLATILES
EPA 3550BEPA 8270CAnalytical Method: Preparation Method: 

ug/kg 12/27/05Acetophenone 410ND BW12/28/05 15:10
ug/kg 12/27/053,4-Methylphenol 410ND BW12/28/05 15:10
ug/kg 12/27/05N-Nitroso-di-n-propylamine 410ND BW12/28/05 15:10
ug/kg 12/27/05Hexachloroethane 410ND BW12/28/05 15:10
ug/kg 12/27/05Nitrobenzene 410ND BW12/28/05 15:10
ug/kg 12/27/05Isophorone 410ND BW12/28/05 15:10
ug/kg 12/27/052-Nitrophenol 410ND BW12/28/05 15:10
ug/kg 12/27/052,4-Dimethylphenol 410ND BW12/28/05 15:10
ug/kg 12/27/05Bis (2-chloroethoxy) methane 410ND BW12/28/05 15:10
ug/kg 12/27/052,4-Dichlorophenol 410ND BW12/28/05 15:10
ug/kg 12/27/05Naphthalene` 410j 120 BW12/28/05 15:10
ug/kg 12/27/054-Chloroaniline 410ND BW12/28/05 15:10
ug/kg 12/27/05Hexachlorobutadiene` 410ND BW12/28/05 15:10
ug/kg 12/27/05Caprolactam 410ND BW12/28/05 15:10
ug/kg 12/27/054-Chloro-3-methylphenol 410ND BW12/28/05 15:10
ug/kg 12/27/052-Methylnaphthalene 410j 65 BW12/28/05 15:10
ug/kg 12/27/05Hexachlorocyclopentadiene 410ND BW12/28/05 15:10
ug/kg 12/27/052,4,6-Trichlorophenol 410ND BW12/28/05 15:10
ug/kg 12/27/052,4,5-Trichlorophenol 1000ND BW12/28/05 15:10
ug/kg 12/27/051,1-Biphenyl 410ND BW12/28/05 15:10
ug/kg 12/27/052-Chloronaphthalene 410ND BW12/28/05 15:10
ug/kg 12/27/052-Nitroaniline 1000ND BW12/28/05 15:10
ug/kg 12/27/05Dimethyl phthalate 410ND BW12/28/05 15:10
ug/kg 12/27/052,6-Dinitrotoluene 410ND BW12/28/05 15:10
ug/kg 12/27/05Acenaphthylene 410ND BW12/28/05 15:10
ug/kg 12/27/053-Nitroaniline 1000ND BW12/28/05 15:10
ug/kg 12/27/05Acenaphthene 410 430 BW12/28/05 15:10
ug/kg 12/27/052,4-Dinitrophenol 1000ND BW12/28/05 15:10
ug/kg 12/27/054-Nitrophenol 1000ND BW12/28/05 15:10
ug/kg 12/27/05Dibenzofuran 410j 280 BW12/28/05 15:10
ug/kg 12/27/052,4-Dinitrotoluene 410ND BW12/28/05 15:10
ug/kg 12/27/05Diethyl phthalate 410ND BW12/28/05 15:10
ug/kg 12/27/05Fluorene 410 510 BW12/28/05 15:10
ug/kg 12/27/054-Chlorophenyl phenyl ether 410ND BW12/28/05 15:10
ug/kg 12/27/054-Nitroaniline 1000ND BW12/28/05 15:10
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: E13  PSSI Sample Number: 05122204-12
 Date\Time Sampled: 12/21/2005 12:45

Target Compound List - SEMIVOLATILES
EPA 3550BEPA 8270CAnalytical Method: Preparation Method: 

ug/kg 12/27/054,6-Dinitro-2-methylphenol 940ND BW12/28/05 15:10
ug/kg 12/27/05N-Nitrosodiphenylamine 410ND BW12/28/05 15:10
ug/kg 12/27/054-Bromophenyl phenyl ether 410ND BW12/28/05 15:10
ug/kg 12/27/05Hexachlorobenzene 410ND BW12/28/05 15:10
ug/kg 12/27/05Atrazine 410ND BW12/28/05 15:10
ug/kg 12/27/05Pentachlorophenol 1000ND BW12/28/05 15:10
ug/kg 12/27/05Phenanthrene 410 5,700 BW12/28/05 15:10
ug/kg 12/27/05Anthracene 410 1,400 BW12/28/05 15:10
ug/kg 12/27/05Carbazole 410 560 BW12/28/05 15:10
ug/kg 12/27/05Di-n-butyl phthalate 410ND BW12/28/05 15:10
ug/kg 12/27/05Fluoranthene 4100 9,400 BW12/29/05 17:53
ug/kg 12/27/05Pyrene 4100 8,500 BW12/29/05 17:53
ug/kg 12/27/05Butyl benzyl phthalate 410ND BW12/28/05 15:10
ug/kg 12/27/053,3-Dichlorobenzidine 410ND BW12/28/05 15:10
ug/kg 12/27/05Benzo (a) anthracene 410 4,500 BW12/28/05 15:10
ug/kg 12/27/05Chrysene 410 4,200 BW12/28/05 15:10
ug/kg 12/27/05Bis (2-ethylhexyl) phthalate 410j 400 BW12/28/05 15:10
ug/kg 12/27/05Di-n-octyl phthalate 410ND BW12/28/05 15:10
ug/kg 12/27/05Benzo (b) fluoranthene 410 3,200 BW12/28/05 15:10
ug/kg 12/27/05Benzo (k) fluoranthene 410 3,400 BW12/28/05 15:10
ug/kg 12/27/05Benzo (a) pyrene 200 3,600 BW12/28/05 15:10
ug/kg 12/27/05Indeno (1,2,3-cd) pyrene 410 2,200 BW12/28/05 15:10
ug/kg 12/27/05Dibenzo (a,h) anthracene 200 880 BW12/28/05 15:10
ug/kg 12/27/05Benzo (g,h,i) perylene 410 2,100 BW12/28/05 15:10

Target Compound List - VOLATILES
EPA 5035EPA 8260BAnalytical Method: Preparation Method: 

ug/kg 12/28/05Dichlorodifluoromethane 6ND MI12/28/05 9:37
ug/kg 12/28/05Chloromethane 6ND MI12/28/05 9:37
ug/kg 12/28/05Vinyl chloride 6ND MI12/28/05 9:37
ug/kg 12/28/05Bromomethane 6ND MI12/28/05 9:37
ug/kg 12/28/05Chloroethane 6ND MI12/28/05 9:37
ug/kg 12/28/05Trichlorofluoromethane 6ND MI12/28/05 9:37
ug/kg 12/28/051,1-Dichloroethene 6ND MI12/28/05 9:37
ug/kg 12/28/051,1,2-Trichlorotrifluoroethane 6ND MI12/28/05 9:37
ug/kg 12/28/05Acetone 23ND MI12/28/05 9:37
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: E13  PSSI Sample Number: 05122204-12
 Date\Time Sampled: 12/21/2005 12:45

Target Compound List - VOLATILES
EPA 5035EPA 8260BAnalytical Method: Preparation Method: 

ug/kg 12/28/05Carbon Disulfide 11ND MI12/28/05 9:37
ug/kg 12/28/05Methyl Acetate 6ND MI12/28/05 9:37
ug/kg 12/28/05Methylene chloride 6b 7 MI12/28/05 9:37
ug/kg 12/28/05trans-1,2-Dichloroethene 6ND MI12/28/05 9:37
ug/kg 12/28/05Methyl-t-butyl ether 6ND MI12/28/05 9:37
ug/kg 12/28/051,1-Dichloroethane 6ND MI12/28/05 9:37
ug/kg 12/28/05cis-1,2-Dichloroethene 6ND MI12/28/05 9:37
ug/kg 12/28/052-Butanone (MEK) 23ND MI12/28/05 9:37
ug/kg 12/28/05Chloroform          6ND MI12/28/05 9:37
ug/kg 12/28/051,1,1-Trichloroethane 6ND MI12/28/05 9:37
ug/kg 12/28/05Cyclohexane 6ND MI12/28/05 9:37
ug/kg 12/28/05Carbon tetrachloride 6ND MI12/28/05 9:37
ug/kg 12/28/05Benzene 6ND MI12/28/05 9:37
ug/kg 12/28/051,2-Dichloroethane 6ND MI12/28/05 9:37
ug/kg 12/28/05Trichloroethene 6ND MI12/28/05 9:37
ug/kg 12/28/05Methylcyclohexane 6ND MI12/28/05 9:37
ug/kg 12/28/051,2-Dichloropropane 6ND MI12/28/05 9:37
ug/kg 12/28/05Bromodichloromethane 6ND MI12/28/05 9:37
ug/kg 12/28/05cis-1,3-Dichloropropene 6ND MI12/28/05 9:37
ug/kg 12/28/054-Methyl-2-Pentanone (MIBK) 23ND MI12/28/05 9:37
ug/kg 12/28/05Toluene 6ND MI12/28/05 9:37
ug/kg 12/28/05trans-1,3-Dichloropropene 6ND MI12/28/05 9:37
ug/kg 12/28/051,1,2-Trichloroethane 6ND MI12/28/05 9:37
ug/kg 12/28/05Tetrachloroethene 6ND MI12/28/05 9:37
ug/kg 12/28/052-Hexanone (MBK) 23ND MI12/28/05 9:37
ug/kg 12/28/05Dibromochloromethane 6ND MI12/28/05 9:37
ug/kg 12/28/051,2-Dibromoethane 6ND MI12/28/05 9:37
ug/kg 12/28/05Chlorobenzene 6ND MI12/28/05 9:37
ug/kg 12/28/05Ethylbenzene 6ND MI12/28/05 9:37
ug/kg 12/28/05m&p-Xylene 11ND MI12/28/05 9:37
ug/kg 12/28/05o-Xylene 6ND MI12/28/05 9:37
ug/kg 12/28/05Styrene                 6ND MI12/28/05 9:37
ug/kg 12/28/05Bromoform   6ND MI12/28/05 9:37
ug/kg 12/28/05Isopropylbenzene 6ND MI12/28/05 9:37
ug/kg 12/28/051,1,2,2-Tetrachloroethane 6ND MI12/28/05 9:37
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: E13  PSSI Sample Number: 05122204-12
 Date\Time Sampled: 12/21/2005 12:45

Target Compound List - VOLATILES
EPA 5035EPA 8260BAnalytical Method: Preparation Method: 

ug/kg 12/28/051,3-Dichlorobenzene 6ND MI12/28/05 9:37
ug/kg 12/28/051,4-Dichlorobenzene 6ND MI12/28/05 9:37
ug/kg 12/28/051,2-Dichlorobenzene 6ND MI12/28/05 9:37
ug/kg 12/28/051,2-Dibromo-3-chloropropane 6ND MI12/28/05 9:37
ug/kg 12/28/051,2,4-Trichlorobenzene 6ND MI12/28/05 9:37
ug/kg 12/28/05Naphthalene 6ND MI12/28/05 9:37

b - found in blank / suspected lab artifact.

j - estimated value, less than quantitation limit.

Results reported on a dry weight basis where applicable.
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: E201  PSSI Sample Number: 05122204-13
 Date\Time Sampled: 12/21/2005 13:00

Chlorinated Herbicides
EPA 8151AEPA 8151AAnalytical Method: Preparation Method: 

ug/kg 12/24/05Dalapon 560ND XW12/27/05 17:58
ug/kg 12/24/05Dicamba 23ND XW12/27/05 17:58
ug/kg 12/24/05MCPP 23000ND XW12/27/05 17:58
ug/kg 12/24/05MCPA 22000ND XW12/27/05 17:58
ug/kg 12/24/05Dichloroprop 230ND XW12/27/05 17:58
ug/kg 12/24/052,4-D 230ND XW12/27/05 17:58
ug/kg 12/24/052,4,5-TP (Silvex) 110ND XW12/27/05 17:58
ug/kg 12/24/052,4,5-T 23ND XW12/27/05 17:58
ug/kg 12/24/05Dinoseb 110ND XW12/27/05 17:58
ug/kg 12/24/052,4-DB 230ND XW12/27/05 17:58

Hexavalent Chromium in Soil
EPA 7196AAnalytical Method:

mg/kg 12/28/05Hexavalent Chromium 13ND MW12/29/05 11:00
Organochlorine Pesticides

EPA 3550BEPA 8081Analytical Method: Preparation Method: 
ug/kg 12/24/05Aldrin 49ND XW12/29/05 21:40
ug/kg 12/24/05a-BHC 49ND XW12/29/05 21:40
ug/kg 12/24/05b-BHC 49ND XW12/29/05 21:40
ug/kg 12/24/05g-BHC (Lindane) 49ND XW12/29/05 21:40
ug/kg 12/24/05d-BHC 49ND XW12/29/05 21:40
ug/kg 12/24/05a-Chlordane 49ND XW12/29/05 21:40
ug/kg 12/24/05g-Chlordane 49ND XW12/29/05 21:40
ug/kg 12/24/054,4-DDD 49ND XW12/29/05 21:40
ug/kg 12/24/054,4-DDE 49 96 XW12/29/05 21:40
ug/kg 12/24/054,4-DDT 49 450 XW12/29/05 21:40
ug/kg 12/24/05Dieldrin 49ND XW12/29/05 21:40
ug/kg 12/24/05Endosulfan I 49ND XW12/29/05 21:40
ug/kg 12/24/05Endosulfan II 49ND XW12/29/05 21:40
ug/kg 12/24/05Endosulfan Sulfate 49ND XW12/29/05 21:40
ug/kg 12/24/05Endrin 49ND XW12/29/05 21:40
ug/kg 12/24/05Endrin Aldehyde 49ND XW12/29/05 21:40
ug/kg 12/24/05Endrin Ketone 49ND XW12/29/05 21:40
ug/kg 12/24/05Heptachlor 49ND XW12/29/05 21:40
ug/kg 12/24/05Heptachlor Epoxide 49ND XW12/29/05 21:40
ug/kg 12/24/05Methoxychlor 49ND XW12/29/05 21:40
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: E201  PSSI Sample Number: 05122204-13
 Date\Time Sampled: 12/21/2005 13:00

Organochlorine Pesticides
EPA 3550BEPA 8081Analytical Method: Preparation Method: 

ug/kg 12/24/05Toxaphene 1200ND XW12/29/05 21:40
Percent Solids

GravimetryAnalytical Method:
% 12/28/05Percent Solids  80 RD12/28/05 12:28

Polychlorinated Biphenyls
EPA 3550BEPA 8082Analytical Method: Preparation Method: 

mg/kg 12/24/05Aroclor 1016 0.3ND XW12/27/05 20:07
mg/kg 12/24/05Aroclor 1221 0.3ND XW12/27/05 20:07
mg/kg 12/24/05Aroclor 1232 0.3ND XW12/27/05 20:07
mg/kg 12/24/05Aroclor 1242 0.3ND XW12/27/05 20:07
mg/kg 12/24/05Aroclor 1248 0.3ND XW12/27/05 20:07
mg/kg 12/24/05Aroclor 1254 0.3ND XW12/27/05 20:07
mg/kg 12/24/05Aroclor 1260 0.3ND XW12/27/05 20:07

Priority Pollutant Metals
EPA 3050BEPA 6020Analytical Method: Preparation Method: 

mg/kg 12/27/05Antimony 3ND LM12/27/05 23:41
mg/kg 12/27/05Arsenic 0.6 5.4 LM12/27/05 23:41
mg/kg 12/27/05Beryllium 3ND LM12/27/05 23:41
mg/kg 12/27/05Cadmium 3ND LM12/27/05 23:41
mg/kg 12/27/05Chromium 3 28 LM12/27/05 23:41
mg/kg 12/27/05Copper 3 61 LM12/27/05 23:41
mg/kg 12/27/05Lead 3 1,200 LM12/27/05 23:41
mg/kg 12/27/05Mercury 0.12 0.95 LM12/27/05 23:41
mg/kg 12/27/05Nickel 3 16 LM12/27/05 23:41
mg/kg 12/27/05Selenium 3ND LM12/27/05 23:41
mg/kg 12/27/05Silver 3ND LM12/27/05 23:41
mg/kg 12/27/05Thallium 2.4ND LM12/27/05 23:41
mg/kg 12/27/05Zinc 30 440 LM12/27/05 23:41

Target Compound List - SEMIVOLATILES
EPA 3550BEPA 8270CAnalytical Method: Preparation Method: 

ug/kg 12/27/05Phenol 420ND BW12/28/05 23:09
ug/kg 12/27/05Bis (2-chloroethyl) ether 420ND BW12/28/05 23:09
ug/kg 12/27/052-Chlorophenol 420ND BW12/28/05 23:09
ug/kg 12/27/052-Methylphenol 420ND BW12/28/05 23:09
ug/kg 12/27/05Bis (2-chloroisopropyl) ether 420ND BW12/28/05 23:09
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: E201  PSSI Sample Number: 05122204-13
 Date\Time Sampled: 12/21/2005 13:00

Target Compound List - SEMIVOLATILES
EPA 3550BEPA 8270CAnalytical Method: Preparation Method: 

ug/kg 12/27/05Acetophenone 420ND BW12/28/05 23:09
ug/kg 12/27/053,4-Methylphenol 420ND BW12/28/05 23:09
ug/kg 12/27/05N-Nitroso-di-n-propylamine 420ND BW12/28/05 23:09
ug/kg 12/27/05Hexachloroethane 420ND BW12/28/05 23:09
ug/kg 12/27/05Nitrobenzene 420ND BW12/28/05 23:09
ug/kg 12/27/05Isophorone 420ND BW12/28/05 23:09
ug/kg 12/27/052-Nitrophenol 420ND BW12/28/05 23:09
ug/kg 12/27/052,4-Dimethylphenol 420ND BW12/28/05 23:09
ug/kg 12/27/05Bis (2-chloroethoxy) methane 420ND BW12/28/05 23:09
ug/kg 12/27/052,4-Dichlorophenol 420ND BW12/28/05 23:09
ug/kg 12/27/05Naphthalene` 420ND BW12/28/05 23:09
ug/kg 12/27/054-Chloroaniline 420ND BW12/28/05 23:09
ug/kg 12/27/05Hexachlorobutadiene` 420ND BW12/28/05 23:09
ug/kg 12/27/05Caprolactam 420ND BW12/28/05 23:09
ug/kg 12/27/054-Chloro-3-methylphenol 420ND BW12/28/05 23:09
ug/kg 12/27/052-Methylnaphthalene 420ND BW12/28/05 23:09
ug/kg 12/27/05Hexachlorocyclopentadiene 420ND BW12/28/05 23:09
ug/kg 12/27/052,4,6-Trichlorophenol 420ND BW12/28/05 23:09
ug/kg 12/27/052,4,5-Trichlorophenol 1000ND BW12/28/05 23:09
ug/kg 12/27/051,1-Biphenyl 420ND BW12/28/05 23:09
ug/kg 12/27/052-Chloronaphthalene 420ND BW12/28/05 23:09
ug/kg 12/27/052-Nitroaniline 1000ND BW12/28/05 23:09
ug/kg 12/27/05Dimethyl phthalate 420ND BW12/28/05 23:09
ug/kg 12/27/052,6-Dinitrotoluene 420ND BW12/28/05 23:09
ug/kg 12/27/05Acenaphthylene 420ND BW12/28/05 23:09
ug/kg 12/27/053-Nitroaniline 1000ND BW12/28/05 23:09
ug/kg 12/27/05Acenaphthene 420ND BW12/28/05 23:09
ug/kg 12/27/052,4-Dinitrophenol 1000ND BW12/28/05 23:09
ug/kg 12/27/054-Nitrophenol 1000ND BW12/28/05 23:09
ug/kg 12/27/05Dibenzofuran 420ND BW12/28/05 23:09
ug/kg 12/27/052,4-Dinitrotoluene 420ND BW12/28/05 23:09
ug/kg 12/27/05Diethyl phthalate 420ND BW12/28/05 23:09
ug/kg 12/27/05Fluorene 420ND BW12/28/05 23:09
ug/kg 12/27/054-Chlorophenyl phenyl ether 420ND BW12/28/05 23:09
ug/kg 12/27/054-Nitroaniline 1000ND BW12/28/05 23:09
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: E201  PSSI Sample Number: 05122204-13
 Date\Time Sampled: 12/21/2005 13:00

Target Compound List - SEMIVOLATILES
EPA 3550BEPA 8270CAnalytical Method: Preparation Method: 

ug/kg 12/27/054,6-Dinitro-2-methylphenol 960ND BW12/28/05 23:09
ug/kg 12/27/05N-Nitrosodiphenylamine 420ND BW12/28/05 23:09
ug/kg 12/27/054-Bromophenyl phenyl ether 420ND BW12/28/05 23:09
ug/kg 12/27/05Hexachlorobenzene 420ND BW12/28/05 23:09
ug/kg 12/27/05Atrazine 420ND BW12/28/05 23:09
ug/kg 12/27/05Pentachlorophenol 1000ND BW12/28/05 23:09
ug/kg 12/27/05Phenanthrene 420 580 BW12/28/05 23:09
ug/kg 12/27/05Anthracene 420j 110 BW12/28/05 23:09
ug/kg 12/27/05Carbazole 420j 64 BW12/28/05 23:09
ug/kg 12/27/05Di-n-butyl phthalate 420ND BW12/28/05 23:09
ug/kg 12/27/05Fluoranthene 420 980 BW12/28/05 23:09
ug/kg 12/27/05Pyrene 420 1,100 BW12/28/05 23:09
ug/kg 12/27/05Butyl benzyl phthalate 420ND BW12/28/05 23:09
ug/kg 12/27/053,3-Dichlorobenzidine 420ND BW12/28/05 23:09
ug/kg 12/27/05Benzo (a) anthracene 420 430 BW12/28/05 23:09
ug/kg 12/27/05Chrysene 420 500 BW12/28/05 23:09
ug/kg 12/27/05Bis (2-ethylhexyl) phthalate 420j 180 BW12/28/05 23:09
ug/kg 12/27/05Di-n-octyl phthalate 420ND BW12/28/05 23:09
ug/kg 12/27/05Benzo (b) fluoranthene 420 520 BW12/28/05 23:09
ug/kg 12/27/05Benzo (k) fluoranthene 420 480 BW12/28/05 23:09
ug/kg 12/27/05Benzo (a) pyrene 210 550 BW12/28/05 23:09
ug/kg 12/27/05Indeno (1,2,3-cd) pyrene 420j 380 BW12/28/05 23:09
ug/kg 12/27/05Dibenzo (a,h) anthracene 210j 120 BW12/28/05 23:09
ug/kg 12/27/05Benzo (g,h,i) perylene 420 470 BW12/28/05 23:09

Target Compound List - VOLATILES
EPA 5035EPA 8260BAnalytical Method: Preparation Method: 

ug/kg 12/28/05Dichlorodifluoromethane 5ND MI12/28/05 10:06
ug/kg 12/28/05Chloromethane 5ND MI12/28/05 10:06
ug/kg 12/28/05Vinyl chloride 5ND MI12/28/05 10:06
ug/kg 12/28/05Bromomethane 5ND MI12/28/05 10:06
ug/kg 12/28/05Chloroethane 5ND MI12/28/05 10:06
ug/kg 12/28/05Trichlorofluoromethane 5ND MI12/28/05 10:06
ug/kg 12/28/051,1-Dichloroethene 5ND MI12/28/05 10:06
ug/kg 12/28/051,1,2-Trichlorotrifluoroethane 5ND MI12/28/05 10:06
ug/kg 12/28/05Acetone 22ND MI12/28/05 10:06
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: E201  PSSI Sample Number: 05122204-13
 Date\Time Sampled: 12/21/2005 13:00

Target Compound List - VOLATILES
EPA 5035EPA 8260BAnalytical Method: Preparation Method: 

ug/kg 12/28/05Carbon Disulfide 11ND MI12/28/05 10:06
ug/kg 12/28/05Methyl Acetate 5ND MI12/28/05 10:06
ug/kg 12/28/05Methylene chloride 5ND MI12/28/05 10:06
ug/kg 12/28/05trans-1,2-Dichloroethene 5ND MI12/28/05 10:06
ug/kg 12/28/05Methyl-t-butyl ether 5ND MI12/28/05 10:06
ug/kg 12/28/051,1-Dichloroethane 5ND MI12/28/05 10:06
ug/kg 12/28/05cis-1,2-Dichloroethene 5ND MI12/28/05 10:06
ug/kg 12/28/052-Butanone (MEK) 22ND MI12/28/05 10:06
ug/kg 12/28/05Chloroform          5ND MI12/28/05 10:06
ug/kg 12/28/051,1,1-Trichloroethane 5ND MI12/28/05 10:06
ug/kg 12/28/05Cyclohexane 5ND MI12/28/05 10:06
ug/kg 12/28/05Carbon tetrachloride 5ND MI12/28/05 10:06
ug/kg 12/28/05Benzene 5ND MI12/28/05 10:06
ug/kg 12/28/051,2-Dichloroethane 5ND MI12/28/05 10:06
ug/kg 12/28/05Trichloroethene 5ND MI12/28/05 10:06
ug/kg 12/28/05Methylcyclohexane 5ND MI12/28/05 10:06
ug/kg 12/28/051,2-Dichloropropane 5ND MI12/28/05 10:06
ug/kg 12/28/05Bromodichloromethane 5ND MI12/28/05 10:06
ug/kg 12/28/05cis-1,3-Dichloropropene 5ND MI12/28/05 10:06
ug/kg 12/28/054-Methyl-2-Pentanone (MIBK) 22ND MI12/28/05 10:06
ug/kg 12/28/05Toluene 5ND MI12/28/05 10:06
ug/kg 12/28/05trans-1,3-Dichloropropene 5ND MI12/28/05 10:06
ug/kg 12/28/051,1,2-Trichloroethane 5ND MI12/28/05 10:06
ug/kg 12/28/05Tetrachloroethene 5ND MI12/28/05 10:06
ug/kg 12/28/052-Hexanone (MBK) 22ND MI12/28/05 10:06
ug/kg 12/28/05Dibromochloromethane 5ND MI12/28/05 10:06
ug/kg 12/28/051,2-Dibromoethane 5ND MI12/28/05 10:06
ug/kg 12/28/05Chlorobenzene 5ND MI12/28/05 10:06
ug/kg 12/28/05Ethylbenzene 5ND MI12/28/05 10:06
ug/kg 12/28/05m&p-Xylene 11ND MI12/28/05 10:06
ug/kg 12/28/05o-Xylene 5ND MI12/28/05 10:06
ug/kg 12/28/05Styrene                 5ND MI12/28/05 10:06
ug/kg 12/28/05Bromoform   5ND MI12/28/05 10:06
ug/kg 12/28/05Isopropylbenzene 5ND MI12/28/05 10:06
ug/kg 12/28/051,1,2,2-Tetrachloroethane 5ND MI12/28/05 10:06
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: E201  PSSI Sample Number: 05122204-13
 Date\Time Sampled: 12/21/2005 13:00

Target Compound List - VOLATILES
EPA 5035EPA 8260BAnalytical Method: Preparation Method: 

ug/kg 12/28/051,3-Dichlorobenzene 5ND MI12/28/05 10:06
ug/kg 12/28/051,4-Dichlorobenzene 5ND MI12/28/05 10:06
ug/kg 12/28/051,2-Dichlorobenzene 5ND MI12/28/05 10:06
ug/kg 12/28/051,2-Dibromo-3-chloropropane 5ND MI12/28/05 10:06
ug/kg 12/28/051,2,4-Trichlorobenzene 5ND MI12/28/05 10:06
ug/kg 12/28/05Naphthalene 5ND MI12/28/05 10:06

j - estimated value, less than quantitation limit.

Results reported on a dry weight basis where applicable.
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: E221  PSSI Sample Number: 05122204-14
 Date\Time Sampled: 12/21/2005 13:00

Chlorinated Herbicides
EPA 8151AEPA 8151AAnalytical Method: Preparation Method: 

ug/kg 12/24/05Dalapon 580ND XW12/28/05 0:40
ug/kg 12/24/05Dicamba 24ND XW12/28/05 0:40
ug/kg 12/24/05MCPP 24000ND XW12/28/05 0:40
ug/kg 12/24/05MCPA 23000ND XW12/28/05 0:40
ug/kg 12/24/05Dichloroprop 240ND XW12/28/05 0:40
ug/kg 12/24/052,4-D 240ND XW12/28/05 0:40
ug/kg 12/24/052,4,5-TP (Silvex) 120ND XW12/28/05 0:40
ug/kg 12/24/052,4,5-T 24ND XW12/28/05 0:40
ug/kg 12/24/05Dinoseb 120ND XW12/28/05 0:40
ug/kg 12/24/052,4-DB 240ND XW12/28/05 0:40

Hexavalent Chromium in Soil
EPA 7196AAnalytical Method:

mg/kg 12/28/05Hexavalent Chromium 13ND MW12/29/05 11:00
Organochlorine Pesticides

EPA 3550BEPA 8081Analytical Method: Preparation Method: 
ug/kg 12/24/05Aldrin 51ND XW12/29/05 21:40
ug/kg 12/24/05a-BHC 51ND XW12/29/05 21:40
ug/kg 12/24/05b-BHC 51ND XW12/29/05 21:40
ug/kg 12/24/05g-BHC (Lindane) 51ND XW12/29/05 21:40
ug/kg 12/24/05d-BHC 51ND XW12/29/05 21:40
ug/kg 12/24/05a-Chlordane 51 87 XW12/29/05 21:40
ug/kg 12/24/05g-Chlordane 51 51 XW12/29/05 21:40
ug/kg 12/24/054,4-DDD 51ND XW12/29/05 21:40
ug/kg 12/24/054,4-DDE 51 78 XW12/29/05 21:40
ug/kg 12/24/054,4-DDT 51 350 XW12/29/05 21:40
ug/kg 12/24/05Dieldrin 51ND XW12/29/05 21:40
ug/kg 12/24/05Endosulfan I 51ND XW12/29/05 21:40
ug/kg 12/24/05Endosulfan II 51ND XW12/29/05 21:40
ug/kg 12/24/05Endosulfan Sulfate 51ND XW12/29/05 21:40
ug/kg 12/24/05Endrin 51ND XW12/29/05 21:40
ug/kg 12/24/05Endrin Aldehyde 51ND XW12/29/05 21:40
ug/kg 12/24/05Endrin Ketone 51ND XW12/29/05 21:40
ug/kg 12/24/05Heptachlor 51ND XW12/29/05 21:40
ug/kg 12/24/05Heptachlor Epoxide 51ND XW12/29/05 21:40
ug/kg 12/24/05Methoxychlor 51ND XW12/29/05 21:40
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: E221  PSSI Sample Number: 05122204-14
 Date\Time Sampled: 12/21/2005 13:00

Organochlorine Pesticides
EPA 3550BEPA 8081Analytical Method: Preparation Method: 

ug/kg 12/24/05Toxaphene 1300ND XW12/29/05 21:40
Percent Solids

GravimetryAnalytical Method:
% 12/28/05Percent Solids  76 RD12/28/05 12:28

Polychlorinated Biphenyls
EPA 3550BEPA 8082Analytical Method: Preparation Method: 

mg/kg 12/24/05Aroclor 1016 0.3ND XW12/27/05 20:37
mg/kg 12/24/05Aroclor 1221 0.3ND XW12/27/05 20:37
mg/kg 12/24/05Aroclor 1232 0.3ND XW12/27/05 20:37
mg/kg 12/24/05Aroclor 1242 0.3ND XW12/27/05 20:37
mg/kg 12/24/05Aroclor 1248 0.3ND XW12/27/05 20:37
mg/kg 12/24/05Aroclor 1254 0.3ND XW12/27/05 20:37
mg/kg 12/24/05Aroclor 1260 0.3ND XW12/27/05 20:37

Priority Pollutant Metals
EPA 3050BEPA 6020Analytical Method: Preparation Method: 

mg/kg 12/27/05Antimony 2.8 3.9 LM12/27/05 23:46
mg/kg 12/27/05Arsenic 0.56 6.9 LM12/27/05 23:46
mg/kg 12/27/05Beryllium 2.8ND LM12/27/05 23:46
mg/kg 12/27/05Cadmium 2.8ND LM12/27/05 23:46
mg/kg 12/27/05Chromium 2.8 25 LM12/27/05 23:46
mg/kg 12/27/05Copper 2.8 390 LM12/27/05 23:46
mg/kg 12/27/05Lead 2.8 1,400 LM12/27/05 23:46
mg/kg 12/27/05Mercury 0.11 1.1 LM12/27/05 23:46
mg/kg 12/27/05Nickel 2.8 14 LM12/27/05 23:46
mg/kg 12/27/05Selenium 2.8ND LM12/27/05 23:46
mg/kg 12/27/05Silver 2.8ND LM12/27/05 23:46
mg/kg 12/27/05Thallium 2.2ND LM12/27/05 23:46
mg/kg 12/27/05Zinc 28 420 LM12/27/05 23:46

Target Compound List - SEMIVOLATILES
EPA 3550BEPA 8270CAnalytical Method: Preparation Method: 

ug/kg 12/27/05Phenol 430ND BW12/28/05 23:39
ug/kg 12/27/05Bis (2-chloroethyl) ether 430ND BW12/28/05 23:39
ug/kg 12/27/052-Chlorophenol 430ND BW12/28/05 23:39
ug/kg 12/27/052-Methylphenol 430ND BW12/28/05 23:39
ug/kg 12/27/05Bis (2-chloroisopropyl) ether 430ND BW12/28/05 23:39
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: E221  PSSI Sample Number: 05122204-14
 Date\Time Sampled: 12/21/2005 13:00

Target Compound List - SEMIVOLATILES
EPA 3550BEPA 8270CAnalytical Method: Preparation Method: 

ug/kg 12/27/05Acetophenone 430ND BW12/28/05 23:39
ug/kg 12/27/053,4-Methylphenol 430ND BW12/28/05 23:39
ug/kg 12/27/05N-Nitroso-di-n-propylamine 430ND BW12/28/05 23:39
ug/kg 12/27/05Hexachloroethane 430ND BW12/28/05 23:39
ug/kg 12/27/05Nitrobenzene 430ND BW12/28/05 23:39
ug/kg 12/27/05Isophorone 430ND BW12/28/05 23:39
ug/kg 12/27/052-Nitrophenol 430ND BW12/28/05 23:39
ug/kg 12/27/052,4-Dimethylphenol 430ND BW12/28/05 23:39
ug/kg 12/27/05Bis (2-chloroethoxy) methane 430ND BW12/28/05 23:39
ug/kg 12/27/052,4-Dichlorophenol 430ND BW12/28/05 23:39
ug/kg 12/27/05Naphthalene` 430j 72 BW12/28/05 23:39
ug/kg 12/27/054-Chloroaniline 430ND BW12/28/05 23:39
ug/kg 12/27/05Hexachlorobutadiene` 430ND BW12/28/05 23:39
ug/kg 12/27/05Caprolactam 430ND BW12/28/05 23:39
ug/kg 12/27/054-Chloro-3-methylphenol 430ND BW12/28/05 23:39
ug/kg 12/27/052-Methylnaphthalene 430j 65 BW12/28/05 23:39
ug/kg 12/27/05Hexachlorocyclopentadiene 430ND BW12/28/05 23:39
ug/kg 12/27/052,4,6-Trichlorophenol 430ND BW12/28/05 23:39
ug/kg 12/27/052,4,5-Trichlorophenol 1100ND BW12/28/05 23:39
ug/kg 12/27/051,1-Biphenyl 430ND BW12/28/05 23:39
ug/kg 12/27/052-Chloronaphthalene 430ND BW12/28/05 23:39
ug/kg 12/27/052-Nitroaniline 1100ND BW12/28/05 23:39
ug/kg 12/27/05Dimethyl phthalate 430ND BW12/28/05 23:39
ug/kg 12/27/052,6-Dinitrotoluene 430ND BW12/28/05 23:39
ug/kg 12/27/05Acenaphthylene 430ND BW12/28/05 23:39
ug/kg 12/27/053-Nitroaniline 1100ND BW12/28/05 23:39
ug/kg 12/27/05Acenaphthene 430j 130 BW12/28/05 23:39
ug/kg 12/27/052,4-Dinitrophenol 1100ND BW12/28/05 23:39
ug/kg 12/27/054-Nitrophenol 1100ND BW12/28/05 23:39
ug/kg 12/27/05Dibenzofuran 430ND BW12/28/05 23:39
ug/kg 12/27/052,4-Dinitrotoluene 430ND BW12/28/05 23:39
ug/kg 12/27/05Diethyl phthalate 430ND BW12/28/05 23:39
ug/kg 12/27/05Fluorene 430j 120 BW12/28/05 23:39
ug/kg 12/27/054-Chlorophenyl phenyl ether 430ND BW12/28/05 23:39
ug/kg 12/27/054-Nitroaniline 1100ND BW12/28/05 23:39
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: E221  PSSI Sample Number: 05122204-14
 Date\Time Sampled: 12/21/2005 13:00

Target Compound List - SEMIVOLATILES
EPA 3550BEPA 8270CAnalytical Method: Preparation Method: 

ug/kg 12/27/054,6-Dinitro-2-methylphenol 1000ND BW12/28/05 23:39
ug/kg 12/27/05N-Nitrosodiphenylamine 430ND BW12/28/05 23:39
ug/kg 12/27/054-Bromophenyl phenyl ether 430ND BW12/28/05 23:39
ug/kg 12/27/05Hexachlorobenzene 430ND BW12/28/05 23:39
ug/kg 12/27/05Atrazine 430ND BW12/28/05 23:39
ug/kg 12/27/05Pentachlorophenol 1100ND BW12/28/05 23:39
ug/kg 12/27/05Phenanthrene 430 1,500 BW12/28/05 23:39
ug/kg 12/27/05Anthracene 430j 230 BW12/28/05 23:39
ug/kg 12/27/05Carbazole 430j 58 BW12/28/05 23:39
ug/kg 12/27/05Di-n-butyl phthalate 430j 190 BW12/28/05 23:39
ug/kg 12/27/05Fluoranthene 430 1,300 BW12/28/05 23:39
ug/kg 12/27/05Pyrene 430 2,000 BW12/28/05 23:39
ug/kg 12/27/05Butyl benzyl phthalate 430ND BW12/28/05 23:39
ug/kg 12/27/053,3-Dichlorobenzidine 430ND BW12/28/05 23:39
ug/kg 12/27/05Benzo (a) anthracene 430 640 BW12/28/05 23:39
ug/kg 12/27/05Chrysene 430 730 BW12/28/05 23:39
ug/kg 12/27/05Bis (2-ethylhexyl) phthalate 430j 300 BW12/28/05 23:39
ug/kg 12/27/05Di-n-octyl phthalate 430ND BW12/28/05 23:39
ug/kg 12/27/05Benzo (b) fluoranthene 430j 400 BW12/28/05 23:39
ug/kg 12/27/05Benzo (k) fluoranthene 430 600 BW12/28/05 23:39
ug/kg 12/27/05Benzo (a) pyrene 220 590 BW12/28/05 23:39
ug/kg 12/27/05Indeno (1,2,3-cd) pyrene 430j 410 BW12/28/05 23:39
ug/kg 12/27/05Dibenzo (a,h) anthracene 220j 170 BW12/28/05 23:39
ug/kg 12/27/05Benzo (g,h,i) perylene 430 480 BW12/28/05 23:39

Target Compound List - VOLATILES
EPA 5035EPA 8260BAnalytical Method: Preparation Method: 

ug/kg 12/28/05Dichlorodifluoromethane 6ND MI12/28/05 10:35
ug/kg 12/28/05Chloromethane 6ND MI12/28/05 10:35
ug/kg 12/28/05Vinyl chloride 6ND MI12/28/05 10:35
ug/kg 12/28/05Bromomethane 6ND MI12/28/05 10:35
ug/kg 12/28/05Chloroethane 6ND MI12/28/05 10:35
ug/kg 12/28/05Trichlorofluoromethane 6ND MI12/28/05 10:35
ug/kg 12/28/051,1-Dichloroethene 6ND MI12/28/05 10:35
ug/kg 12/28/051,1,2-Trichlorotrifluoroethane 6ND MI12/28/05 10:35
ug/kg 12/28/05Acetone 24ND MI12/28/05 10:35
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: E221  PSSI Sample Number: 05122204-14
 Date\Time Sampled: 12/21/2005 13:00

Target Compound List - VOLATILES
EPA 5035EPA 8260BAnalytical Method: Preparation Method: 

ug/kg 12/28/05Carbon Disulfide 12ND MI12/28/05 10:35
ug/kg 12/28/05Methyl Acetate 6ND MI12/28/05 10:35
ug/kg 12/28/05Methylene chloride 6ND MI12/28/05 10:35
ug/kg 12/28/05trans-1,2-Dichloroethene 6ND MI12/28/05 10:35
ug/kg 12/28/05Methyl-t-butyl ether 6ND MI12/28/05 10:35
ug/kg 12/28/051,1-Dichloroethane 6ND MI12/28/05 10:35
ug/kg 12/28/05cis-1,2-Dichloroethene 6ND MI12/28/05 10:35
ug/kg 12/28/052-Butanone (MEK) 24ND MI12/28/05 10:35
ug/kg 12/28/05Chloroform          6ND MI12/28/05 10:35
ug/kg 12/28/051,1,1-Trichloroethane 6ND MI12/28/05 10:35
ug/kg 12/28/05Cyclohexane 6ND MI12/28/05 10:35
ug/kg 12/28/05Carbon tetrachloride 6ND MI12/28/05 10:35
ug/kg 12/28/05Benzene 6ND MI12/28/05 10:35
ug/kg 12/28/051,2-Dichloroethane 6ND MI12/28/05 10:35
ug/kg 12/28/05Trichloroethene 6ND MI12/28/05 10:35
ug/kg 12/28/05Methylcyclohexane 6ND MI12/28/05 10:35
ug/kg 12/28/051,2-Dichloropropane 6ND MI12/28/05 10:35
ug/kg 12/28/05Bromodichloromethane 6ND MI12/28/05 10:35
ug/kg 12/28/05cis-1,3-Dichloropropene 6ND MI12/28/05 10:35
ug/kg 12/28/054-Methyl-2-Pentanone (MIBK) 24ND MI12/28/05 10:35
ug/kg 12/28/05Toluene 6ND MI12/28/05 10:35
ug/kg 12/28/05trans-1,3-Dichloropropene 6ND MI12/28/05 10:35
ug/kg 12/28/051,1,2-Trichloroethane 6ND MI12/28/05 10:35
ug/kg 12/28/05Tetrachloroethene 6ND MI12/28/05 10:35
ug/kg 12/28/052-Hexanone (MBK) 24ND MI12/28/05 10:35
ug/kg 12/28/05Dibromochloromethane 6ND MI12/28/05 10:35
ug/kg 12/28/051,2-Dibromoethane 6ND MI12/28/05 10:35
ug/kg 12/28/05Chlorobenzene 6ND MI12/28/05 10:35
ug/kg 12/28/05Ethylbenzene 6ND MI12/28/05 10:35
ug/kg 12/28/05m&p-Xylene 12ND MI12/28/05 10:35
ug/kg 12/28/05o-Xylene 6ND MI12/28/05 10:35
ug/kg 12/28/05Styrene                 6ND MI12/28/05 10:35
ug/kg 12/28/05Bromoform   6ND MI12/28/05 10:35
ug/kg 12/28/05Isopropylbenzene 6ND MI12/28/05 10:35
ug/kg 12/28/051,1,2,2-Tetrachloroethane 6ND MI12/28/05 10:35

Page 85 of 124



No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: E221  PSSI Sample Number: 05122204-14
 Date\Time Sampled: 12/21/2005 13:00

Target Compound List - VOLATILES
EPA 5035EPA 8260BAnalytical Method: Preparation Method: 

ug/kg 12/28/051,3-Dichlorobenzene 6ND MI12/28/05 10:35
ug/kg 12/28/051,4-Dichlorobenzene 6ND MI12/28/05 10:35
ug/kg 12/28/051,2-Dichlorobenzene 6ND MI12/28/05 10:35
ug/kg 12/28/051,2-Dibromo-3-chloropropane 6ND MI12/28/05 10:35
ug/kg 12/28/051,2,4-Trichlorobenzene 6ND MI12/28/05 10:35
ug/kg 12/28/05Naphthalene 6ND MI12/28/05 10:35

j - estimated value, less than quantitation limit.

Results reported on a dry weight basis where applicable.
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: E301  PSSI Sample Number: 05122204-15
 Date\Time Sampled: 12/21/2005 13:30

Chlorinated Herbicides
EPA 8151AEPA 8151AAnalytical Method: Preparation Method: 

ug/kg 12/24/05Dalapon 900ND XW12/27/05 18:32
ug/kg 12/24/05Dicamba 37ND XW12/27/05 18:32
ug/kg 12/24/05MCPP 37000ND XW12/27/05 18:32
ug/kg 12/24/05MCPA 36000ND XW12/27/05 18:32
ug/kg 12/24/05Dichloroprop 370ND XW12/27/05 18:32
ug/kg 12/24/052,4-D 370ND XW12/27/05 18:32
ug/kg 12/24/052,4,5-TP (Silvex) 190ND XW12/27/05 18:32
ug/kg 12/24/052,4,5-T 37ND XW12/27/05 18:32
ug/kg 12/24/05Dinoseb 180ND XW12/27/05 18:32
ug/kg 12/24/052,4-DB 370ND XW12/27/05 18:32

Hexavalent Chromium in Soil
EPA 7196AAnalytical Method:

mg/kg 12/28/05Hexavalent Chromium 20ND MW12/29/05 11:00
Organochlorine Pesticides

EPA 3550BEPA 8081Analytical Method: Preparation Method: 
ug/kg 12/24/05Aldrin 38ND XW12/29/05 22:08
ug/kg 12/24/05a-BHC 38ND XW12/29/05 22:08
ug/kg 12/24/05b-BHC 38ND XW12/29/05 22:08
ug/kg 12/24/05g-BHC (Lindane) 38ND XW12/29/05 22:08
ug/kg 12/24/05d-BHC 38ND XW12/29/05 22:08
ug/kg 12/24/05a-Chlordane 38ND XW12/29/05 22:08
ug/kg 12/24/05g-Chlordane 38ND XW12/29/05 22:08
ug/kg 12/24/054,4-DDD 38ND XW12/29/05 22:08
ug/kg 12/24/054,4-DDE 38ND XW12/29/05 22:08
ug/kg 12/24/054,4-DDT 38ND XW12/29/05 22:08
ug/kg 12/24/05Dieldrin 38ND XW12/29/05 22:08
ug/kg 12/24/05Endosulfan I 38ND XW12/29/05 22:08
ug/kg 12/24/05Endosulfan II 38ND XW12/29/05 22:08
ug/kg 12/24/05Endosulfan Sulfate 38ND XW12/29/05 22:08
ug/kg 12/24/05Endrin 38ND XW12/29/05 22:08
ug/kg 12/24/05Endrin Aldehyde 38ND XW12/29/05 22:08
ug/kg 12/24/05Endrin Ketone 38ND XW12/29/05 22:08
ug/kg 12/24/05Heptachlor 38ND XW12/29/05 22:08
ug/kg 12/24/05Heptachlor Epoxide 38ND XW12/29/05 22:08
ug/kg 12/24/05Methoxychlor 38ND XW12/29/05 22:08
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: E301  PSSI Sample Number: 05122204-15
 Date\Time Sampled: 12/21/2005 13:30

Organochlorine Pesticides
EPA 3550BEPA 8081Analytical Method: Preparation Method: 

ug/kg 12/24/05Toxaphene 950ND XW12/29/05 22:08
Percent Solids

GravimetryAnalytical Method:
% 12/28/05Percent Solids  50 RD12/28/05 12:28

Polychlorinated Biphenyls
EPA 3550BEPA 8082Analytical Method: Preparation Method: 

mg/kg 12/24/05Aroclor 1016 0.5ND XW12/27/05 20:37
mg/kg 12/24/05Aroclor 1221 0.5ND XW12/27/05 20:37
mg/kg 12/24/05Aroclor 1232 0.5ND XW12/27/05 20:37
mg/kg 12/24/05Aroclor 1242 0.5ND XW12/27/05 20:37
mg/kg 12/24/05Aroclor 1248 0.5ND XW12/27/05 20:37
mg/kg 12/24/05Aroclor 1254 0.5ND XW12/27/05 20:37
mg/kg 12/24/05Aroclor 1260 0.5ND XW12/27/05 20:37

Priority Pollutant Metals
EPA 3050BEPA 6020Analytical Method: Preparation Method: 

mg/kg 12/27/05Antimony 4.7ND LM12/28/05 0:06
mg/kg 12/27/05Arsenic 0.93 2.2 LM12/28/05 0:06
mg/kg 12/27/05Beryllium 4.7ND LM12/28/05 0:06
mg/kg 12/27/05Cadmium 4.7ND LM12/28/05 0:06
mg/kg 12/27/05Chromium 4.7 9.6 LM12/28/05 0:06
mg/kg 12/27/05Copper 4.7 110 LM12/28/05 0:06
mg/kg 12/27/05Lead 4.7 37 LM12/28/05 0:06
mg/kg 12/27/05Mercury 0.19ND LM12/28/05 0:06
mg/kg 12/27/05Nickel 4.7 6.5 LM12/28/05 0:06
mg/kg 12/27/05Selenium 4.7ND LM12/28/05 0:06
mg/kg 12/27/05Silver 4.7ND LM12/28/05 0:06
mg/kg 12/27/05Thallium 3.7ND LM12/28/05 0:06
mg/kg 12/27/05Zinc 47 61 LM12/28/05 0:06

Target Compound List - SEMIVOLATILES
EPA 3550BEPA 8270CAnalytical Method: Preparation Method: 

ug/kg 12/27/05Phenol 660ND BW12/27/05 20:35
ug/kg 12/27/05Bis (2-chloroethyl) ether 660ND BW12/27/05 20:35
ug/kg 12/27/052-Chlorophenol 660ND BW12/27/05 20:35
ug/kg 12/27/052-Methylphenol 660ND BW12/27/05 20:35
ug/kg 12/27/05Bis (2-chloroisopropyl) ether 660ND BW12/27/05 20:35

Page 88 of 124



No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: E301  PSSI Sample Number: 05122204-15
 Date\Time Sampled: 12/21/2005 13:30

Target Compound List - SEMIVOLATILES
EPA 3550BEPA 8270CAnalytical Method: Preparation Method: 

ug/kg 12/27/05Acetophenone 660ND BW12/27/05 20:35
ug/kg 12/27/053,4-Methylphenol 660ND BW12/27/05 20:35
ug/kg 12/27/05N-Nitroso-di-n-propylamine 660ND BW12/27/05 20:35
ug/kg 12/27/05Hexachloroethane 660ND BW12/27/05 20:35
ug/kg 12/27/05Nitrobenzene 660ND BW12/27/05 20:35
ug/kg 12/27/05Isophorone 660ND BW12/27/05 20:35
ug/kg 12/27/052-Nitrophenol 660ND BW12/27/05 20:35
ug/kg 12/27/052,4-Dimethylphenol 660ND BW12/27/05 20:35
ug/kg 12/27/05Bis (2-chloroethoxy) methane 660ND BW12/27/05 20:35
ug/kg 12/27/052,4-Dichlorophenol 660ND BW12/27/05 20:35
ug/kg 12/27/05Naphthalene` 660ND BW12/27/05 20:35
ug/kg 12/27/054-Chloroaniline 660ND BW12/27/05 20:35
ug/kg 12/27/05Hexachlorobutadiene` 660ND BW12/27/05 20:35
ug/kg 12/27/05Caprolactam 660ND BW12/27/05 20:35
ug/kg 12/27/054-Chloro-3-methylphenol 660ND BW12/27/05 20:35
ug/kg 12/27/052-Methylnaphthalene 660ND BW12/27/05 20:35
ug/kg 12/27/05Hexachlorocyclopentadiene 660ND BW12/27/05 20:35
ug/kg 12/27/052,4,6-Trichlorophenol 660ND BW12/27/05 20:35
ug/kg 12/27/052,4,5-Trichlorophenol 1600ND BW12/27/05 20:35
ug/kg 12/27/051,1-Biphenyl 660ND BW12/27/05 20:35
ug/kg 12/27/052-Chloronaphthalene 660ND BW12/27/05 20:35
ug/kg 12/27/052-Nitroaniline 1600ND BW12/27/05 20:35
ug/kg 12/27/05Dimethyl phthalate 660ND BW12/27/05 20:35
ug/kg 12/27/052,6-Dinitrotoluene 660ND BW12/27/05 20:35
ug/kg 12/27/05Acenaphthylene 660ND BW12/27/05 20:35
ug/kg 12/27/053-Nitroaniline 1600ND BW12/27/05 20:35
ug/kg 12/27/05Acenaphthene 660ND BW12/27/05 20:35
ug/kg 12/27/052,4-Dinitrophenol 1600ND BW12/27/05 20:35
ug/kg 12/27/054-Nitrophenol 1600ND BW12/27/05 20:35
ug/kg 12/27/05Dibenzofuran 660ND BW12/27/05 20:35
ug/kg 12/27/052,4-Dinitrotoluene 660ND BW12/27/05 20:35
ug/kg 12/27/05Diethyl phthalate 660ND BW12/27/05 20:35
ug/kg 12/27/05Fluorene 660ND BW12/27/05 20:35
ug/kg 12/27/054-Chlorophenyl phenyl ether 660ND BW12/27/05 20:35
ug/kg 12/27/054-Nitroaniline 1600ND BW12/27/05 20:35
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: E301  PSSI Sample Number: 05122204-15
 Date\Time Sampled: 12/21/2005 13:30

Target Compound List - SEMIVOLATILES
EPA 3550BEPA 8270CAnalytical Method: Preparation Method: 

ug/kg 12/27/054,6-Dinitro-2-methylphenol 1500ND BW12/27/05 20:35
ug/kg 12/27/05N-Nitrosodiphenylamine 660ND BW12/27/05 20:35
ug/kg 12/27/054-Bromophenyl phenyl ether 660ND BW12/27/05 20:35
ug/kg 12/27/05Hexachlorobenzene 660ND BW12/27/05 20:35
ug/kg 12/27/05Atrazine 660ND BW12/27/05 20:35
ug/kg 12/27/05Pentachlorophenol 1600ND BW12/27/05 20:35
ug/kg 12/27/05Phenanthrene 660ND BW12/27/05 20:35
ug/kg 12/27/05Anthracene 660ND BW12/27/05 20:35
ug/kg 12/27/05Carbazole 660ND BW12/27/05 20:35
ug/kg 12/27/05Di-n-butyl phthalate 660ND BW12/27/05 20:35
ug/kg 12/27/05Fluoranthene 660ND BW12/27/05 20:35
ug/kg 12/27/05Pyrene 660ND BW12/27/05 20:35
ug/kg 12/27/05Butyl benzyl phthalate 660ND BW12/27/05 20:35
ug/kg 12/27/053,3-Dichlorobenzidine 660ND BW12/27/05 20:35
ug/kg 12/27/05Benzo (a) anthracene 660ND BW12/27/05 20:35
ug/kg 12/27/05Chrysene 660ND BW12/27/05 20:35
ug/kg 12/27/05Bis (2-ethylhexyl) phthalate 660j 530 BW12/27/05 20:35
ug/kg 12/27/05Di-n-octyl phthalate 660ND BW12/27/05 20:35
ug/kg 12/27/05Benzo (b) fluoranthene 660ND BW12/27/05 20:35
ug/kg 12/27/05Benzo (k) fluoranthene 660ND BW12/27/05 20:35
ug/kg 12/27/05Benzo (a) pyrene 330ND BW12/27/05 20:35
ug/kg 12/27/05Indeno (1,2,3-cd) pyrene 660ND BW12/27/05 20:35
ug/kg 12/27/05Dibenzo (a,h) anthracene 330ND BW12/27/05 20:35
ug/kg 12/27/05Benzo (g,h,i) perylene 660ND BW12/27/05 20:35

Target Compound List - VOLATILES
EPA 5035EPA 8260BAnalytical Method: Preparation Method: 

ug/kg 12/30/05Dichlorodifluoromethane 10ND MI12/30/05 19:13
ug/kg 12/30/05Chloromethane 10ND MI12/30/05 19:13
ug/kg 12/30/05Vinyl chloride 10ND MI12/30/05 19:13
ug/kg 12/30/05Bromomethane 10ND MI12/30/05 19:13
ug/kg 12/30/05Chloroethane 10ND MI12/30/05 19:13
ug/kg 12/30/05Trichlorofluoromethane 10ND MI12/30/05 19:13
ug/kg 12/30/051,1-Dichloroethene 10ND MI12/30/05 19:13
ug/kg 12/30/051,1,2-Trichlorotrifluoroethane 10ND MI12/30/05 19:13
ug/kg 12/30/05Acetone 38ND MI12/30/05 19:13
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: E301  PSSI Sample Number: 05122204-15
 Date\Time Sampled: 12/21/2005 13:30

Target Compound List - VOLATILES
EPA 5035EPA 8260BAnalytical Method: Preparation Method: 

ug/kg 12/30/05Carbon Disulfide 19ND MI12/30/05 19:13
ug/kg 12/30/05Methyl Acetate 10ND MI12/30/05 19:13
ug/kg 12/30/05Methylene chloride 10b 22 MI12/30/05 19:13
ug/kg 12/30/05trans-1,2-Dichloroethene 10ND MI12/30/05 19:13
ug/kg 12/30/05Methyl-t-butyl ether 10ND MI12/30/05 19:13
ug/kg 12/30/051,1-Dichloroethane 10ND MI12/30/05 19:13
ug/kg 12/30/05cis-1,2-Dichloroethene 10ND MI12/30/05 19:13
ug/kg 12/30/052-Butanone (MEK) 38ND MI12/30/05 19:13
ug/kg 12/30/05Chloroform          10ND MI12/30/05 19:13
ug/kg 12/30/051,1,1-Trichloroethane 10ND MI12/30/05 19:13
ug/kg 12/30/05Cyclohexane 10ND MI12/30/05 19:13
ug/kg 12/30/05Carbon tetrachloride 10ND MI12/30/05 19:13
ug/kg 12/30/05Benzene 10ND MI12/30/05 19:13
ug/kg 12/30/051,2-Dichloroethane 10ND MI12/30/05 19:13
ug/kg 12/30/05Trichloroethene 10ND MI12/30/05 19:13
ug/kg 12/30/05Methylcyclohexane 10ND MI12/30/05 19:13
ug/kg 12/30/051,2-Dichloropropane 10ND MI12/30/05 19:13
ug/kg 12/30/05Bromodichloromethane 10ND MI12/30/05 19:13
ug/kg 12/30/05cis-1,3-Dichloropropene 10ND MI12/30/05 19:13
ug/kg 12/30/054-Methyl-2-Pentanone (MIBK) 38ND MI12/30/05 19:13
ug/kg 12/30/05Toluene 10ND MI12/30/05 19:13
ug/kg 12/30/05trans-1,3-Dichloropropene 10ND MI12/30/05 19:13
ug/kg 12/30/051,1,2-Trichloroethane 10ND MI12/30/05 19:13
ug/kg 12/30/05Tetrachloroethene 10ND MI12/30/05 19:13
ug/kg 12/30/052-Hexanone (MBK) 38ND MI12/30/05 19:13
ug/kg 12/30/05Dibromochloromethane 10ND MI12/30/05 19:13
ug/kg 12/30/051,2-Dibromoethane 10ND MI12/30/05 19:13
ug/kg 12/30/05Chlorobenzene 10ND MI12/30/05 19:13
ug/kg 12/30/05Ethylbenzene 10ND MI12/30/05 19:13
ug/kg 12/30/05m&p-Xylene 19ND MI12/30/05 19:13
ug/kg 12/30/05o-Xylene 10ND MI12/30/05 19:13
ug/kg 12/30/05Styrene                 10ND MI12/30/05 19:13
ug/kg 12/30/05Bromoform   10ND MI12/30/05 19:13
ug/kg 12/30/05Isopropylbenzene 10ND MI12/30/05 19:13
ug/kg 12/30/051,1,2,2-Tetrachloroethane 10ND MI12/30/05 19:13
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: E301  PSSI Sample Number: 05122204-15
 Date\Time Sampled: 12/21/2005 13:30

Target Compound List - VOLATILES
EPA 5035EPA 8260BAnalytical Method: Preparation Method: 

ug/kg 12/30/051,3-Dichlorobenzene 10ND MI12/30/05 19:13
ug/kg 12/30/051,4-Dichlorobenzene 10ND MI12/30/05 19:13
ug/kg 12/30/051,2-Dichlorobenzene 10ND MI12/30/05 19:13
ug/kg 12/30/051,2-Dibromo-3-chloropropane 10ND MI12/30/05 19:13
ug/kg 12/30/051,2,4-Trichlorobenzene 10ND MI12/30/05 19:13
ug/kg 12/30/05Naphthalene 10ND MI12/30/05 19:13

b - found in blank / suspected lab artifact.

j - estimated value, less than quantitation limit.

Results reported on a dry weight basis where applicable.
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: E334  PSSI Sample Number: 05122204-16
 Date\Time Sampled: 12/21/2005 13:30

Chlorinated Herbicides
EPA 8151AEPA 8151AAnalytical Method: Preparation Method: 

ug/kg 12/24/05Dalapon 830ND XW12/28/05 1:13
ug/kg 12/24/05Dicamba 34ND XW12/28/05 1:13
ug/kg 12/24/05MCPP 34000ND XW12/28/05 1:13
ug/kg 12/24/05MCPA 34000ND XW12/28/05 1:13
ug/kg 12/24/05Dichloroprop 340ND XW12/28/05 1:13
ug/kg 12/24/052,4-D 340ND XW12/28/05 1:13
ug/kg 12/24/052,4,5-TP (Silvex) 170ND XW12/28/05 1:13
ug/kg 12/24/052,4,5-T 34ND XW12/28/05 1:13
ug/kg 12/24/05Dinoseb 170ND XW12/28/05 1:13
ug/kg 12/24/052,4-DB 340ND XW12/28/05 1:13

Hexavalent Chromium in Soil
EPA 7196AAnalytical Method:

mg/kg 12/28/05Hexavalent Chromium 18ND MW12/29/05 11:00
Organochlorine Pesticides

EPA 3550BEPA 8081Analytical Method: Preparation Method: 
ug/kg 12/24/05Aldrin 36ND XW12/29/05 22:08
ug/kg 12/24/05a-BHC 36ND XW12/29/05 22:08
ug/kg 12/24/05b-BHC 36ND XW12/29/05 22:08
ug/kg 12/24/05g-BHC (Lindane) 36ND XW12/29/05 22:08
ug/kg 12/24/05d-BHC 36ND XW12/29/05 22:08
ug/kg 12/24/05a-Chlordane 36ND XW12/29/05 22:08
ug/kg 12/24/05g-Chlordane 36ND XW12/29/05 22:08
ug/kg 12/24/054,4-DDD 36ND XW12/29/05 22:08
ug/kg 12/24/054,4-DDE 36ND XW12/29/05 22:08
ug/kg 12/24/054,4-DDT 36ND XW12/29/05 22:08
ug/kg 12/24/05Dieldrin 36ND XW12/29/05 22:08
ug/kg 12/24/05Endosulfan I 36ND XW12/29/05 22:08
ug/kg 12/24/05Endosulfan II 36ND XW12/29/05 22:08
ug/kg 12/24/05Endosulfan Sulfate 36ND XW12/29/05 22:08
ug/kg 12/24/05Endrin 36ND XW12/29/05 22:08
ug/kg 12/24/05Endrin Aldehyde 36ND XW12/29/05 22:08
ug/kg 12/24/05Endrin Ketone 36ND XW12/29/05 22:08
ug/kg 12/24/05Heptachlor 36ND XW12/29/05 22:08
ug/kg 12/24/05Heptachlor Epoxide 36ND XW12/29/05 22:08
ug/kg 12/24/05Methoxychlor 36ND XW12/29/05 22:08
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: E334  PSSI Sample Number: 05122204-16
 Date\Time Sampled: 12/21/2005 13:30

Organochlorine Pesticides
EPA 3550BEPA 8081Analytical Method: Preparation Method: 

ug/kg 12/24/05Toxaphene 890ND XW12/29/05 22:08
Percent Solids

GravimetryAnalytical Method:
% 12/28/05Percent Solids  55 RD12/28/05 12:28

Polychlorinated Biphenyls
EPA 3550BEPA 8082Analytical Method: Preparation Method: 

mg/kg 12/24/05Aroclor 1016 0.4ND XW12/27/05 21:06
mg/kg 12/24/05Aroclor 1221 0.4ND XW12/27/05 21:06
mg/kg 12/24/05Aroclor 1232 0.4ND XW12/27/05 21:06
mg/kg 12/24/05Aroclor 1242 0.4ND XW12/27/05 21:06
mg/kg 12/24/05Aroclor 1248 0.4ND XW12/27/05 21:06
mg/kg 12/24/05Aroclor 1254 0.4ND XW12/27/05 21:06
mg/kg 12/24/05Aroclor 1260 0.4ND XW12/27/05 21:06

Priority Pollutant Metals
EPA 3050BEPA 6020Analytical Method: Preparation Method: 

mg/kg 12/27/05Antimony 4.2ND LM12/28/05 0:11
mg/kg 12/27/05Arsenic 0.85 11 LM12/28/05 0:11
mg/kg 12/27/05Beryllium 4.2ND LM12/28/05 0:11
mg/kg 12/27/05Cadmium 4.2ND LM12/28/05 0:11
mg/kg 12/27/05Chromium 4.2 36 LM12/28/05 0:11
mg/kg 12/27/05Copper 4.2 320 LM12/28/05 0:11
mg/kg 12/27/05Lead 4.2 89 LM12/28/05 0:11
mg/kg 12/27/05Mercury 0.17ND LM12/28/05 0:11
mg/kg 12/27/05Nickel 4.2 26 LM12/28/05 0:11
mg/kg 12/27/05Selenium 4.2ND LM12/28/05 0:11
mg/kg 12/27/05Silver 4.2ND LM12/28/05 0:11
mg/kg 12/27/05Thallium 3.4ND LM12/28/05 0:11
mg/kg 12/27/05Zinc 42 210 LM12/28/05 0:11

Target Compound List - SEMIVOLATILES
EPA 3550BEPA 8270CAnalytical Method: Preparation Method: 

ug/kg 12/27/05Phenol 600ND BW12/27/05 18:59
ug/kg 12/27/05Bis (2-chloroethyl) ether 600ND BW12/27/05 18:59
ug/kg 12/27/052-Chlorophenol 600ND BW12/27/05 18:59
ug/kg 12/27/052-Methylphenol 600ND BW12/27/05 18:59
ug/kg 12/27/05Bis (2-chloroisopropyl) ether 600ND BW12/27/05 18:59
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: E334  PSSI Sample Number: 05122204-16
 Date\Time Sampled: 12/21/2005 13:30

Target Compound List - SEMIVOLATILES
EPA 3550BEPA 8270CAnalytical Method: Preparation Method: 

ug/kg 12/27/05Acetophenone 600ND BW12/27/05 18:59
ug/kg 12/27/053,4-Methylphenol 600ND BW12/27/05 18:59
ug/kg 12/27/05N-Nitroso-di-n-propylamine 600ND BW12/27/05 18:59
ug/kg 12/27/05Hexachloroethane 600ND BW12/27/05 18:59
ug/kg 12/27/05Nitrobenzene 600ND BW12/27/05 18:59
ug/kg 12/27/05Isophorone 600ND BW12/27/05 18:59
ug/kg 12/27/052-Nitrophenol 600ND BW12/27/05 18:59
ug/kg 12/27/052,4-Dimethylphenol 600ND BW12/27/05 18:59
ug/kg 12/27/05Bis (2-chloroethoxy) methane 600ND BW12/27/05 18:59
ug/kg 12/27/052,4-Dichlorophenol 600ND BW12/27/05 18:59
ug/kg 12/27/05Naphthalene` 600ND BW12/27/05 18:59
ug/kg 12/27/054-Chloroaniline 600ND BW12/27/05 18:59
ug/kg 12/27/05Hexachlorobutadiene` 600ND BW12/27/05 18:59
ug/kg 12/27/05Caprolactam 600ND BW12/27/05 18:59
ug/kg 12/27/054-Chloro-3-methylphenol 600ND BW12/27/05 18:59
ug/kg 12/27/052-Methylnaphthalene 600ND BW12/27/05 18:59
ug/kg 12/27/05Hexachlorocyclopentadiene 600ND BW12/27/05 18:59
ug/kg 12/27/052,4,6-Trichlorophenol 600ND BW12/27/05 18:59
ug/kg 12/27/052,4,5-Trichlorophenol 1500ND BW12/27/05 18:59
ug/kg 12/27/051,1-Biphenyl 600ND BW12/27/05 18:59
ug/kg 12/27/052-Chloronaphthalene 600ND BW12/27/05 18:59
ug/kg 12/27/052-Nitroaniline 1500ND BW12/27/05 18:59
ug/kg 12/27/05Dimethyl phthalate 600ND BW12/27/05 18:59
ug/kg 12/27/052,6-Dinitrotoluene 600ND BW12/27/05 18:59
ug/kg 12/27/05Acenaphthylene 600ND BW12/27/05 18:59
ug/kg 12/27/053-Nitroaniline 1500ND BW12/27/05 18:59
ug/kg 12/27/05Acenaphthene 600ND BW12/27/05 18:59
ug/kg 12/27/052,4-Dinitrophenol 1500ND BW12/27/05 18:59
ug/kg 12/27/054-Nitrophenol 1500ND BW12/27/05 18:59
ug/kg 12/27/05Dibenzofuran 600ND BW12/27/05 18:59
ug/kg 12/27/052,4-Dinitrotoluene 600ND BW12/27/05 18:59
ug/kg 12/27/05Diethyl phthalate 600ND BW12/27/05 18:59
ug/kg 12/27/05Fluorene 600ND BW12/27/05 18:59
ug/kg 12/27/054-Chlorophenyl phenyl ether 600ND BW12/27/05 18:59
ug/kg 12/27/054-Nitroaniline 1500ND BW12/27/05 18:59
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: E334  PSSI Sample Number: 05122204-16
 Date\Time Sampled: 12/21/2005 13:30

Target Compound List - SEMIVOLATILES
EPA 3550BEPA 8270CAnalytical Method: Preparation Method: 

ug/kg 12/27/054,6-Dinitro-2-methylphenol 1400ND BW12/27/05 18:59
ug/kg 12/27/05N-Nitrosodiphenylamine 600ND BW12/27/05 18:59
ug/kg 12/27/054-Bromophenyl phenyl ether 600ND BW12/27/05 18:59
ug/kg 12/27/05Hexachlorobenzene 600ND BW12/27/05 18:59
ug/kg 12/27/05Atrazine 600ND BW12/27/05 18:59
ug/kg 12/27/05Pentachlorophenol 1500ND BW12/27/05 18:59
ug/kg 12/27/05Phenanthrene 600ND BW12/27/05 18:59
ug/kg 12/27/05Anthracene 600ND BW12/27/05 18:59
ug/kg 12/27/05Carbazole 600ND BW12/27/05 18:59
ug/kg 12/27/05Di-n-butyl phthalate 600ND BW12/27/05 18:59
ug/kg 12/27/05Fluoranthene 600ND BW12/27/05 18:59
ug/kg 12/27/05Pyrene 600ND BW12/27/05 18:59
ug/kg 12/27/05Butyl benzyl phthalate 600ND BW12/27/05 18:59
ug/kg 12/27/053,3-Dichlorobenzidine 600ND BW12/27/05 18:59
ug/kg 12/27/05Benzo (a) anthracene 600ND BW12/27/05 18:59
ug/kg 12/27/05Chrysene 600ND BW12/27/05 18:59
ug/kg 12/27/05Bis (2-ethylhexyl) phthalate 600j 200 BW12/27/05 18:59
ug/kg 12/27/05Di-n-octyl phthalate 600ND BW12/27/05 18:59
ug/kg 12/27/05Benzo (b) fluoranthene 600ND BW12/27/05 18:59
ug/kg 12/27/05Benzo (k) fluoranthene 600ND BW12/27/05 18:59
ug/kg 12/27/05Benzo (a) pyrene 300ND BW12/27/05 18:59
ug/kg 12/27/05Indeno (1,2,3-cd) pyrene 600ND BW12/27/05 18:59
ug/kg 12/27/05Dibenzo (a,h) anthracene 300ND BW12/27/05 18:59
ug/kg 12/27/05Benzo (g,h,i) perylene 600ND BW12/27/05 18:59

Target Compound List - VOLATILES
EPA 5035EPA 8260BAnalytical Method: Preparation Method: 

ug/kg 12/31/05Dichlorodifluoromethane 8ND MI12/31/05 1:30
ug/kg 12/31/05Chloromethane 8ND MI12/31/05 1:30
ug/kg 12/31/05Vinyl chloride 8ND MI12/31/05 1:30
ug/kg 12/31/05Bromomethane 8ND MI12/31/05 1:30
ug/kg 12/31/05Chloroethane 8ND MI12/31/05 1:30
ug/kg 12/31/05Trichlorofluoromethane 8ND MI12/31/05 1:30
ug/kg 12/31/051,1-Dichloroethene 8ND MI12/31/05 1:30
ug/kg 12/31/051,1,2-Trichlorotrifluoroethane 8ND MI12/31/05 1:30
ug/kg 12/31/05Acetone 33ND MI12/31/05 1:30
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: E334  PSSI Sample Number: 05122204-16
 Date\Time Sampled: 12/21/2005 13:30

Target Compound List - VOLATILES
EPA 5035EPA 8260BAnalytical Method: Preparation Method: 

ug/kg 12/31/05Carbon Disulfide 16ND MI12/31/05 1:30
ug/kg 12/31/05Methyl Acetate 8ND MI12/31/05 1:30
ug/kg 12/31/05Methylene chloride 8b 26 MI12/31/05 1:30
ug/kg 12/31/05trans-1,2-Dichloroethene 8ND MI12/31/05 1:30
ug/kg 12/31/05Methyl-t-butyl ether 8ND MI12/31/05 1:30
ug/kg 12/31/051,1-Dichloroethane 8ND MI12/31/05 1:30
ug/kg 12/31/05cis-1,2-Dichloroethene 8ND MI12/31/05 1:30
ug/kg 12/31/052-Butanone (MEK) 33ND MI12/31/05 1:30
ug/kg 12/31/05Chloroform          8ND MI12/31/05 1:30
ug/kg 12/31/051,1,1-Trichloroethane 8ND MI12/31/05 1:30
ug/kg 12/31/05Cyclohexane 8ND MI12/31/05 1:30
ug/kg 12/31/05Carbon tetrachloride 8ND MI12/31/05 1:30
ug/kg 12/31/05Benzene 8ND MI12/31/05 1:30
ug/kg 12/31/051,2-Dichloroethane 8ND MI12/31/05 1:30
ug/kg 12/31/05Trichloroethene 8ND MI12/31/05 1:30
ug/kg 12/31/05Methylcyclohexane 8ND MI12/31/05 1:30
ug/kg 12/31/051,2-Dichloropropane 8ND MI12/31/05 1:30
ug/kg 12/31/05Bromodichloromethane 8ND MI12/31/05 1:30
ug/kg 12/31/05cis-1,3-Dichloropropene 8ND MI12/31/05 1:30
ug/kg 12/31/054-Methyl-2-Pentanone (MIBK) 33ND MI12/31/05 1:30
ug/kg 12/31/05Toluene 8ND MI12/31/05 1:30
ug/kg 12/31/05trans-1,3-Dichloropropene 8ND MI12/31/05 1:30
ug/kg 12/31/051,1,2-Trichloroethane 8ND MI12/31/05 1:30
ug/kg 12/31/05Tetrachloroethene 8ND MI12/31/05 1:30
ug/kg 12/31/052-Hexanone (MBK) 33ND MI12/31/05 1:30
ug/kg 12/31/05Dibromochloromethane 8ND MI12/31/05 1:30
ug/kg 12/31/051,2-Dibromoethane 8ND MI12/31/05 1:30
ug/kg 12/31/05Chlorobenzene 8ND MI12/31/05 1:30
ug/kg 12/31/05Ethylbenzene 8ND MI12/31/05 1:30
ug/kg 12/31/05m&p-Xylene 16ND MI12/31/05 1:30
ug/kg 12/31/05o-Xylene 8ND MI12/31/05 1:30
ug/kg 12/31/05Styrene                 8ND MI12/31/05 1:30
ug/kg 12/31/05Bromoform   8ND MI12/31/05 1:30
ug/kg 12/31/05Isopropylbenzene 8ND MI12/31/05 1:30
ug/kg 12/31/051,1,2,2-Tetrachloroethane 8ND MI12/31/05 1:30
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: E334  PSSI Sample Number: 05122204-16
 Date\Time Sampled: 12/21/2005 13:30

Target Compound List - VOLATILES
EPA 5035EPA 8260BAnalytical Method: Preparation Method: 

ug/kg 12/31/051,3-Dichlorobenzene 8ND MI12/31/05 1:30
ug/kg 12/31/051,4-Dichlorobenzene 8ND MI12/31/05 1:30
ug/kg 12/31/051,2-Dichlorobenzene 8ND MI12/31/05 1:30
ug/kg 12/31/051,2-Dibromo-3-chloropropane 8ND MI12/31/05 1:30
ug/kg 12/31/051,2,4-Trichlorobenzene 8ND MI12/31/05 1:30
ug/kg 12/31/05Naphthalene 8ND MI12/31/05 1:30

b - found in blank / suspected lab artifact.

j - estimated value, less than quantitation limit.

Results reported on a dry weight basis where applicable.

VOA results pending final QC
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: E401  PSSI Sample Number: 05122204-17
 Date\Time Sampled: 12/21/2005 14:00

Chlorinated Herbicides
EPA 8151AEPA 8151AAnalytical Method: Preparation Method: 

ug/kg 12/24/05Dalapon 560ND XW12/27/05 19:05
ug/kg 12/24/05Dicamba 23ND XW12/27/05 19:05
ug/kg 12/24/05MCPP 23000ND XW12/27/05 19:05
ug/kg 12/24/05MCPA 23000ND XW12/27/05 19:05
ug/kg 12/24/05Dichloroprop 230ND XW12/27/05 19:05
ug/kg 12/24/052,4-D 230ND XW12/27/05 19:05
ug/kg 12/24/052,4,5-TP (Silvex) 120ND XW12/27/05 19:05
ug/kg 12/24/052,4,5-T 23ND XW12/27/05 19:05
ug/kg 12/24/05Dinoseb 110ND XW12/27/05 19:05
ug/kg 12/24/052,4-DB 230ND XW12/27/05 19:05

Hexavalent Chromium in Soil
EPA 7196AAnalytical Method:

mg/kg 12/28/05Hexavalent Chromium 12ND MW12/29/05 11:00
Organochlorine Pesticides

EPA 3550BEPA 8081Analytical Method: Preparation Method: 
ug/kg 12/24/05Aldrin 48ND XW12/29/05 22:36
ug/kg 12/24/05a-BHC 48ND XW12/29/05 22:36
ug/kg 12/24/05b-BHC 48ND XW12/29/05 22:36
ug/kg 12/24/05g-BHC (Lindane) 48ND XW12/29/05 22:36
ug/kg 12/24/05d-BHC 48ND XW12/29/05 22:36
ug/kg 12/24/05a-Chlordane 48ND XW12/29/05 22:36
ug/kg 12/24/05g-Chlordane 48ND XW12/29/05 22:36
ug/kg 12/24/054,4-DDD 48ND XW12/29/05 22:36
ug/kg 12/24/054,4-DDE 48ND XW12/29/05 22:36
ug/kg 12/24/054,4-DDT 48ND XW12/29/05 22:36
ug/kg 12/24/05Dieldrin 48ND XW12/29/05 22:36
ug/kg 12/24/05Endosulfan I 48ND XW12/29/05 22:36
ug/kg 12/24/05Endosulfan II 48ND XW12/29/05 22:36
ug/kg 12/24/05Endosulfan Sulfate 48ND XW12/29/05 22:36
ug/kg 12/24/05Endrin 48ND XW12/29/05 22:36
ug/kg 12/24/05Endrin Aldehyde 48ND XW12/29/05 22:36
ug/kg 12/24/05Endrin Ketone 48ND XW12/29/05 22:36
ug/kg 12/24/05Heptachlor 48ND XW12/29/05 22:36
ug/kg 12/24/05Heptachlor Epoxide 48ND XW12/29/05 22:36
ug/kg 12/24/05Methoxychlor 48ND XW12/29/05 22:36
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: E401  PSSI Sample Number: 05122204-17
 Date\Time Sampled: 12/21/2005 14:00

Organochlorine Pesticides
EPA 3550BEPA 8081Analytical Method: Preparation Method: 

ug/kg 12/24/05Toxaphene 1200ND XW12/29/05 22:36
Percent Solids

GravimetryAnalytical Method:
% 12/28/05Percent Solids  82 RD12/28/05 12:28

Polychlorinated Biphenyls
EPA 3550BEPA 8082Analytical Method: Preparation Method: 

mg/kg 12/24/05Aroclor 1016 0.3ND XW12/27/05 21:06
mg/kg 12/24/05Aroclor 1221 0.3ND XW12/27/05 21:06
mg/kg 12/24/05Aroclor 1232 0.3ND XW12/27/05 21:06
mg/kg 12/24/05Aroclor 1242 0.3ND XW12/27/05 21:06
mg/kg 12/24/05Aroclor 1248 0.3ND XW12/27/05 21:06
mg/kg 12/24/05Aroclor 1254 0.3ND XW12/27/05 21:06
mg/kg 12/24/05Aroclor 1260 0.3ND XW12/27/05 21:06

Priority Pollutant Metals
EPA 3050BEPA 6020Analytical Method: Preparation Method: 

mg/kg 12/27/05Antimony 2.6ND LM12/28/05 0:16
mg/kg 12/27/05Arsenic 0.52 14 LM12/28/05 0:16
mg/kg 12/27/05Beryllium 2.6ND LM12/28/05 0:16
mg/kg 12/27/05Cadmium 2.6ND LM12/28/05 0:16
mg/kg 12/27/05Chromium 2.6 48 LM12/28/05 0:16
mg/kg 12/27/05Copper 260 1,400 LM12/30/05 0:33
mg/kg 12/27/05Lead 2.6 110 LM12/28/05 0:16
mg/kg 12/27/05Mercury 0.1ND LM12/28/05 0:16
mg/kg 12/27/05Nickel 2.6 67 LM12/28/05 0:16
mg/kg 12/27/05Selenium 2.6ND LM12/28/05 0:16
mg/kg 12/27/05Silver 2.6ND LM12/28/05 0:16
mg/kg 12/27/05Thallium 2.1ND LM12/28/05 0:16
mg/kg 12/27/05Zinc 26 65 LM12/28/05 0:16

Target Compound List - SEMIVOLATILES
EPA 3550BEPA 8270CAnalytical Method: Preparation Method: 

ug/kg 12/27/05Phenol 410ND BW12/27/05 19:31
ug/kg 12/27/05Bis (2-chloroethyl) ether 410ND BW12/27/05 19:31
ug/kg 12/27/052-Chlorophenol 410ND BW12/27/05 19:31
ug/kg 12/27/052-Methylphenol 410ND BW12/27/05 19:31
ug/kg 12/27/05Bis (2-chloroisopropyl) ether 410ND BW12/27/05 19:31
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: E401  PSSI Sample Number: 05122204-17
 Date\Time Sampled: 12/21/2005 14:00

Target Compound List - SEMIVOLATILES
EPA 3550BEPA 8270CAnalytical Method: Preparation Method: 

ug/kg 12/27/05Acetophenone 410ND BW12/27/05 19:31
ug/kg 12/27/053,4-Methylphenol 410ND BW12/27/05 19:31
ug/kg 12/27/05N-Nitroso-di-n-propylamine 410ND BW12/27/05 19:31
ug/kg 12/27/05Hexachloroethane 410ND BW12/27/05 19:31
ug/kg 12/27/05Nitrobenzene 410ND BW12/27/05 19:31
ug/kg 12/27/05Isophorone 410ND BW12/27/05 19:31
ug/kg 12/27/052-Nitrophenol 410ND BW12/27/05 19:31
ug/kg 12/27/052,4-Dimethylphenol 410ND BW12/27/05 19:31
ug/kg 12/27/05Bis (2-chloroethoxy) methane 410ND BW12/27/05 19:31
ug/kg 12/27/052,4-Dichlorophenol 410ND BW12/27/05 19:31
ug/kg 12/27/05Naphthalene` 410ND BW12/27/05 19:31
ug/kg 12/27/054-Chloroaniline 410ND BW12/27/05 19:31
ug/kg 12/27/05Hexachlorobutadiene` 410ND BW12/27/05 19:31
ug/kg 12/27/05Caprolactam 410ND BW12/27/05 19:31
ug/kg 12/27/054-Chloro-3-methylphenol 410ND BW12/27/05 19:31
ug/kg 12/27/052-Methylnaphthalene 410ND BW12/27/05 19:31
ug/kg 12/27/05Hexachlorocyclopentadiene 410ND BW12/27/05 19:31
ug/kg 12/27/052,4,6-Trichlorophenol 410ND BW12/27/05 19:31
ug/kg 12/27/052,4,5-Trichlorophenol 1000ND BW12/27/05 19:31
ug/kg 12/27/051,1-Biphenyl 410ND BW12/27/05 19:31
ug/kg 12/27/052-Chloronaphthalene 410ND BW12/27/05 19:31
ug/kg 12/27/052-Nitroaniline 1000ND BW12/27/05 19:31
ug/kg 12/27/05Dimethyl phthalate 410ND BW12/27/05 19:31
ug/kg 12/27/052,6-Dinitrotoluene 410ND BW12/27/05 19:31
ug/kg 12/27/05Acenaphthylene 410ND BW12/27/05 19:31
ug/kg 12/27/053-Nitroaniline 1000ND BW12/27/05 19:31
ug/kg 12/27/05Acenaphthene 410j 45 BW12/27/05 19:31
ug/kg 12/27/052,4-Dinitrophenol 1000ND BW12/27/05 19:31
ug/kg 12/27/054-Nitrophenol 1000ND BW12/27/05 19:31
ug/kg 12/27/05Dibenzofuran 410ND BW12/27/05 19:31
ug/kg 12/27/052,4-Dinitrotoluene 410ND BW12/27/05 19:31
ug/kg 12/27/05Diethyl phthalate 410ND BW12/27/05 19:31
ug/kg 12/27/05Fluorene 410ND BW12/27/05 19:31
ug/kg 12/27/054-Chlorophenyl phenyl ether 410ND BW12/27/05 19:31
ug/kg 12/27/054-Nitroaniline 1000ND BW12/27/05 19:31
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: E401  PSSI Sample Number: 05122204-17
 Date\Time Sampled: 12/21/2005 14:00

Target Compound List - SEMIVOLATILES
EPA 3550BEPA 8270CAnalytical Method: Preparation Method: 

ug/kg 12/27/054,6-Dinitro-2-methylphenol 930ND BW12/27/05 19:31
ug/kg 12/27/05N-Nitrosodiphenylamine 410ND BW12/27/05 19:31
ug/kg 12/27/054-Bromophenyl phenyl ether 410ND BW12/27/05 19:31
ug/kg 12/27/05Hexachlorobenzene 410ND BW12/27/05 19:31
ug/kg 12/27/05Atrazine 410ND BW12/27/05 19:31
ug/kg 12/27/05Pentachlorophenol 1000ND BW12/27/05 19:31
ug/kg 12/27/05Phenanthrene 410 410 BW12/27/05 19:31
ug/kg 12/27/05Anthracene 410j 100 BW12/27/05 19:31
ug/kg 12/27/05Carbazole 410j 43 BW12/27/05 19:31
ug/kg 12/27/05Di-n-butyl phthalate 410ND BW12/27/05 19:31
ug/kg 12/27/05Fluoranthene 410 830 BW12/27/05 19:31
ug/kg 12/27/05Pyrene 410 910 BW12/27/05 19:31
ug/kg 12/27/05Butyl benzyl phthalate 410ND BW12/27/05 19:31
ug/kg 12/27/053,3-Dichlorobenzidine 410ND BW12/27/05 19:31
ug/kg 12/27/05Benzo (a) anthracene 410 620 BW12/27/05 19:31
ug/kg 12/27/05Chrysene 410 650 BW12/27/05 19:31
ug/kg 12/27/05Bis (2-ethylhexyl) phthalate 410j 180 BW12/27/05 19:31
ug/kg 12/27/05Di-n-octyl phthalate 410ND BW12/27/05 19:31
ug/kg 12/27/05Benzo (b) fluoranthene 410 860 BW12/27/05 19:31
ug/kg 12/27/05Benzo (k) fluoranthene 410 930 BW12/27/05 19:31
ug/kg 12/27/05Benzo (a) pyrene 200 1,000 BW12/27/05 19:31
ug/kg 12/27/05Indeno (1,2,3-cd) pyrene 410 730 BW12/27/05 19:31
ug/kg 12/27/05Dibenzo (a,h) anthracene 200 290 BW12/27/05 19:31
ug/kg 12/27/05Benzo (g,h,i) perylene 410 790 BW12/27/05 19:31

Target Compound List - VOLATILES
EPA 5035EPA 8260BAnalytical Method: Preparation Method: 

ug/kg 12/30/05Dichlorodifluoromethane 6ND MI12/30/05 18:15
ug/kg 12/30/05Chloromethane 6ND MI12/30/05 18:15
ug/kg 12/30/05Vinyl chloride 6ND MI12/30/05 18:15
ug/kg 12/30/05Bromomethane 6ND MI12/30/05 18:15
ug/kg 12/30/05Chloroethane 6ND MI12/30/05 18:15
ug/kg 12/30/05Trichlorofluoromethane 6ND MI12/30/05 18:15
ug/kg 12/30/051,1-Dichloroethene 6ND MI12/30/05 18:15
ug/kg 12/30/051,1,2-Trichlorotrifluoroethane 6ND MI12/30/05 18:15
ug/kg 12/30/05Acetone 22ND MI12/30/05 18:15
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: E401  PSSI Sample Number: 05122204-17
 Date\Time Sampled: 12/21/2005 14:00

Target Compound List - VOLATILES
EPA 5035EPA 8260BAnalytical Method: Preparation Method: 

ug/kg 12/30/05Carbon Disulfide 11ND MI12/30/05 18:15
ug/kg 12/30/05Methyl Acetate 6ND MI12/30/05 18:15
ug/kg 12/30/05Methylene chloride 6b 26 MI12/30/05 18:15
ug/kg 12/30/05trans-1,2-Dichloroethene 6ND MI12/30/05 18:15
ug/kg 12/30/05Methyl-t-butyl ether 6ND MI12/30/05 18:15
ug/kg 12/30/051,1-Dichloroethane 6ND MI12/30/05 18:15
ug/kg 12/30/05cis-1,2-Dichloroethene 6ND MI12/30/05 18:15
ug/kg 12/30/052-Butanone (MEK) 22ND MI12/30/05 18:15
ug/kg 12/30/05Chloroform          6ND MI12/30/05 18:15
ug/kg 12/30/051,1,1-Trichloroethane 6ND MI12/30/05 18:15
ug/kg 12/30/05Cyclohexane 6ND MI12/30/05 18:15
ug/kg 12/30/05Carbon tetrachloride 6ND MI12/30/05 18:15
ug/kg 12/30/05Benzene 6ND MI12/30/05 18:15
ug/kg 12/30/051,2-Dichloroethane 6ND MI12/30/05 18:15
ug/kg 12/30/05Trichloroethene 6ND MI12/30/05 18:15
ug/kg 12/30/05Methylcyclohexane 6ND MI12/30/05 18:15
ug/kg 12/30/051,2-Dichloropropane 6ND MI12/30/05 18:15
ug/kg 12/30/05Bromodichloromethane 6ND MI12/30/05 18:15
ug/kg 12/30/05cis-1,3-Dichloropropene 6ND MI12/30/05 18:15
ug/kg 12/30/054-Methyl-2-Pentanone (MIBK) 22ND MI12/30/05 18:15
ug/kg 12/30/05Toluene 6ND MI12/30/05 18:15
ug/kg 12/30/05trans-1,3-Dichloropropene 6ND MI12/30/05 18:15
ug/kg 12/30/051,1,2-Trichloroethane 6ND MI12/30/05 18:15
ug/kg 12/30/05Tetrachloroethene 6ND MI12/30/05 18:15
ug/kg 12/30/052-Hexanone (MBK) 22ND MI12/30/05 18:15
ug/kg 12/30/05Dibromochloromethane 6ND MI12/30/05 18:15
ug/kg 12/30/051,2-Dibromoethane 6ND MI12/30/05 18:15
ug/kg 12/30/05Chlorobenzene 6ND MI12/30/05 18:15
ug/kg 12/30/05Ethylbenzene 6ND MI12/30/05 18:15
ug/kg 12/30/05m&p-Xylene 11ND MI12/30/05 18:15
ug/kg 12/30/05o-Xylene 6ND MI12/30/05 18:15
ug/kg 12/30/05Styrene                 6ND MI12/30/05 18:15
ug/kg 12/30/05Bromoform   6ND MI12/30/05 18:15
ug/kg 12/30/05Isopropylbenzene 6ND MI12/30/05 18:15
ug/kg 12/30/051,1,2,2-Tetrachloroethane 6ND MI12/30/05 18:15
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: E401  PSSI Sample Number: 05122204-17
 Date\Time Sampled: 12/21/2005 14:00

Target Compound List - VOLATILES
EPA 5035EPA 8260BAnalytical Method: Preparation Method: 

ug/kg 12/30/051,3-Dichlorobenzene 6ND MI12/30/05 18:15
ug/kg 12/30/051,4-Dichlorobenzene 6ND MI12/30/05 18:15
ug/kg 12/30/051,2-Dichlorobenzene 6ND MI12/30/05 18:15
ug/kg 12/30/051,2-Dibromo-3-chloropropane 6ND MI12/30/05 18:15
ug/kg 12/30/051,2,4-Trichlorobenzene 6ND MI12/30/05 18:15
ug/kg 12/30/05Naphthalene 6ND MI12/30/05 18:15

b - found in blank / suspected lab artifact.

j - estimated value, less than quantitation limit.

Results reported on a dry weight basis where applicable.
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: E434  PSSI Sample Number: 05122204-18
 Date\Time Sampled: 12/21/2005 14:00

Chlorinated Herbicides
EPA 8151AEPA 8151AAnalytical Method: Preparation Method: 

ug/kg 12/24/05Dalapon 520ND XW12/27/05 19:38
ug/kg 12/24/05Dicamba 21ND XW12/27/05 19:38
ug/kg 12/24/05MCPP 21000ND XW12/27/05 19:38
ug/kg 12/24/05MCPA 21000ND XW12/27/05 19:38
ug/kg 12/24/05Dichloroprop 210ND XW12/27/05 19:38
ug/kg 12/24/052,4-D 210ND XW12/27/05 19:38
ug/kg 12/24/052,4,5-TP (Silvex) 110ND XW12/27/05 19:38
ug/kg 12/24/052,4,5-T 22ND XW12/27/05 19:38
ug/kg 12/24/05Dinoseb 110ND XW12/27/05 19:38
ug/kg 12/24/052,4-DB 220ND XW12/27/05 19:38

Hexavalent Chromium in Soil
EPA 7196AAnalytical Method:

mg/kg 12/28/05Hexavalent Chromium 12ND MW12/29/05 11:00
Organochlorine Pesticides

EPA 3550BEPA 8081Analytical Method: Preparation Method: 
ug/kg 12/24/05Aldrin 46ND XW12/29/05 22:36
ug/kg 12/24/05a-BHC 46ND XW12/29/05 22:36
ug/kg 12/24/05b-BHC 46ND XW12/29/05 22:36
ug/kg 12/24/05g-BHC (Lindane) 46ND XW12/29/05 22:36
ug/kg 12/24/05d-BHC 46ND XW12/29/05 22:36
ug/kg 12/24/05a-Chlordane 46ND XW12/29/05 22:36
ug/kg 12/24/05g-Chlordane 46ND XW12/29/05 22:36
ug/kg 12/24/054,4-DDD 46ND XW12/29/05 22:36
ug/kg 12/24/054,4-DDE 46ND XW12/29/05 22:36
ug/kg 12/24/054,4-DDT 46ND XW12/29/05 22:36
ug/kg 12/24/05Dieldrin 46ND XW12/29/05 22:36
ug/kg 12/24/05Endosulfan I 46ND XW12/29/05 22:36
ug/kg 12/24/05Endosulfan II 46ND XW12/29/05 22:36
ug/kg 12/24/05Endosulfan Sulfate 46ND XW12/29/05 22:36
ug/kg 12/24/05Endrin 46ND XW12/29/05 22:36
ug/kg 12/24/05Endrin Aldehyde 46ND XW12/29/05 22:36
ug/kg 12/24/05Endrin Ketone 46ND XW12/29/05 22:36
ug/kg 12/24/05Heptachlor 46ND XW12/29/05 22:36
ug/kg 12/24/05Heptachlor Epoxide 46ND XW12/29/05 22:36
ug/kg 12/24/05Methoxychlor 46ND XW12/29/05 22:36
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: E434  PSSI Sample Number: 05122204-18
 Date\Time Sampled: 12/21/2005 14:00

Organochlorine Pesticides
EPA 3550BEPA 8081Analytical Method: Preparation Method: 

ug/kg 12/24/05Toxaphene 1200ND XW12/29/05 22:36
Percent Solids

GravimetryAnalytical Method:
% 12/28/05Percent Solids  85 RD12/28/05 12:28

Polychlorinated Biphenyls
EPA 3550BEPA 8082Analytical Method: Preparation Method: 

mg/kg 12/24/05Aroclor 1016 0.3ND XW12/27/05 21:35
mg/kg 12/24/05Aroclor 1221 0.3ND XW12/27/05 21:35
mg/kg 12/24/05Aroclor 1232 0.3ND XW12/27/05 21:35
mg/kg 12/24/05Aroclor 1242 0.3ND XW12/27/05 21:35
mg/kg 12/24/05Aroclor 1248 0.3ND XW12/27/05 21:35
mg/kg 12/24/05Aroclor 1254 0.3ND XW12/27/05 21:35
mg/kg 12/24/05Aroclor 1260 0.3ND XW12/27/05 21:35

Priority Pollutant Metals
EPA 3050BEPA 6020Analytical Method: Preparation Method: 

mg/kg 12/27/05Antimony 2.6ND LM12/28/05 0:21
mg/kg 12/27/05Arsenic 0.52 6.9 LM12/28/05 0:21
mg/kg 12/27/05Beryllium 2.6ND LM12/28/05 0:21
mg/kg 12/27/05Cadmium 2.6ND LM12/28/05 0:21
mg/kg 12/27/05Chromium 2.6 43 LM12/28/05 0:21
mg/kg 12/27/05Copper 2.6 62 LM12/28/05 0:21
mg/kg 12/27/05Lead 2.6 350 LM12/28/05 0:21
mg/kg 12/27/05Mercury 0.1 2.9 LM12/28/05 0:21
mg/kg 12/27/05Nickel 2.6 99 LM12/28/05 0:21
mg/kg 12/27/05Selenium 2.6ND LM12/28/05 0:21
mg/kg 12/27/05Silver 2.6ND LM12/28/05 0:21
mg/kg 12/27/05Thallium 2.1ND LM12/28/05 0:21
mg/kg 12/27/05Zinc 26 110 LM12/28/05 0:21

Target Compound List - SEMIVOLATILES
EPA 3550BEPA 8270CAnalytical Method: Preparation Method: 

ug/kg 12/27/05Phenol 390ND BW12/28/05 0:08
ug/kg 12/27/05Bis (2-chloroethyl) ether 390ND BW12/28/05 0:08
ug/kg 12/27/052-Chlorophenol 390ND BW12/28/05 0:08
ug/kg 12/27/052-Methylphenol 390ND BW12/28/05 0:08
ug/kg 12/27/05Bis (2-chloroisopropyl) ether 390ND BW12/28/05 0:08
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: E434  PSSI Sample Number: 05122204-18
 Date\Time Sampled: 12/21/2005 14:00

Target Compound List - SEMIVOLATILES
EPA 3550BEPA 8270CAnalytical Method: Preparation Method: 

ug/kg 12/27/05Acetophenone 390ND BW12/28/05 0:08
ug/kg 12/27/053,4-Methylphenol 390ND BW12/28/05 0:08
ug/kg 12/27/05N-Nitroso-di-n-propylamine 390ND BW12/28/05 0:08
ug/kg 12/27/05Hexachloroethane 390ND BW12/28/05 0:08
ug/kg 12/27/05Nitrobenzene 390ND BW12/28/05 0:08
ug/kg 12/27/05Isophorone 390ND BW12/28/05 0:08
ug/kg 12/27/052-Nitrophenol 390ND BW12/28/05 0:08
ug/kg 12/27/052,4-Dimethylphenol 390ND BW12/28/05 0:08
ug/kg 12/27/05Bis (2-chloroethoxy) methane 390ND BW12/28/05 0:08
ug/kg 12/27/052,4-Dichlorophenol 390ND BW12/28/05 0:08
ug/kg 12/27/05Naphthalene` 390ND BW12/28/05 0:08
ug/kg 12/27/054-Chloroaniline 390ND BW12/28/05 0:08
ug/kg 12/27/05Hexachlorobutadiene` 390ND BW12/28/05 0:08
ug/kg 12/27/05Caprolactam 390ND BW12/28/05 0:08
ug/kg 12/27/054-Chloro-3-methylphenol 390ND BW12/28/05 0:08
ug/kg 12/27/052-Methylnaphthalene 390ND BW12/28/05 0:08
ug/kg 12/27/05Hexachlorocyclopentadiene 390ND BW12/28/05 0:08
ug/kg 12/27/052,4,6-Trichlorophenol 390ND BW12/28/05 0:08
ug/kg 12/27/052,4,5-Trichlorophenol 980ND BW12/28/05 0:08
ug/kg 12/27/051,1-Biphenyl 390ND BW12/28/05 0:08
ug/kg 12/27/052-Chloronaphthalene 390ND BW12/28/05 0:08
ug/kg 12/27/052-Nitroaniline 980ND BW12/28/05 0:08
ug/kg 12/27/05Dimethyl phthalate 390ND BW12/28/05 0:08
ug/kg 12/27/052,6-Dinitrotoluene 390ND BW12/28/05 0:08
ug/kg 12/27/05Acenaphthylene 390ND BW12/28/05 0:08
ug/kg 12/27/053-Nitroaniline 980ND BW12/28/05 0:08
ug/kg 12/27/05Acenaphthene 390ND BW12/28/05 0:08
ug/kg 12/27/052,4-Dinitrophenol 980ND BW12/28/05 0:08
ug/kg 12/27/054-Nitrophenol 980ND BW12/28/05 0:08
ug/kg 12/27/05Dibenzofuran 390ND BW12/28/05 0:08
ug/kg 12/27/052,4-Dinitrotoluene 390ND BW12/28/05 0:08
ug/kg 12/27/05Diethyl phthalate 390ND BW12/28/05 0:08
ug/kg 12/27/05Fluorene 390ND BW12/28/05 0:08
ug/kg 12/27/054-Chlorophenyl phenyl ether 390ND BW12/28/05 0:08
ug/kg 12/27/054-Nitroaniline 980ND BW12/28/05 0:08
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: E434  PSSI Sample Number: 05122204-18
 Date\Time Sampled: 12/21/2005 14:00

Target Compound List - SEMIVOLATILES
EPA 3550BEPA 8270CAnalytical Method: Preparation Method: 

ug/kg 12/27/054,6-Dinitro-2-methylphenol 900ND BW12/28/05 0:08
ug/kg 12/27/05N-Nitrosodiphenylamine 390ND BW12/28/05 0:08
ug/kg 12/27/054-Bromophenyl phenyl ether 390ND BW12/28/05 0:08
ug/kg 12/27/05Hexachlorobenzene 390ND BW12/28/05 0:08
ug/kg 12/27/05Atrazine 390ND BW12/28/05 0:08
ug/kg 12/27/05Pentachlorophenol 980ND BW12/28/05 0:08
ug/kg 12/27/05Phenanthrene 390j 270 BW12/28/05 0:08
ug/kg 12/27/05Anthracene 390j 96 BW12/28/05 0:08
ug/kg 12/27/05Carbazole 390ND BW12/28/05 0:08
ug/kg 12/27/05Di-n-butyl phthalate 390ND BW12/28/05 0:08
ug/kg 12/27/05Fluoranthene 390 440 BW12/28/05 0:08
ug/kg 12/27/05Pyrene 390 590 BW12/28/05 0:08
ug/kg 12/27/05Butyl benzyl phthalate 390ND BW12/28/05 0:08
ug/kg 12/27/053,3-Dichlorobenzidine 390ND BW12/28/05 0:08
ug/kg 12/27/05Benzo (a) anthracene 390 400 BW12/28/05 0:08
ug/kg 12/27/05Chrysene 390 430 BW12/28/05 0:08
ug/kg 12/27/05Bis (2-ethylhexyl) phthalate 390j 170 BW12/28/05 0:08
ug/kg 12/27/05Di-n-octyl phthalate 390ND BW12/28/05 0:08
ug/kg 12/27/05Benzo (b) fluoranthene 390 520 BW12/28/05 0:08
ug/kg 12/27/05Benzo (k) fluoranthene 390j 360 BW12/28/05 0:08
ug/kg 12/27/05Benzo (a) pyrene 200 560 BW12/28/05 0:08
ug/kg 12/27/05Indeno (1,2,3-cd) pyrene 390 420 BW12/28/05 0:08
ug/kg 12/27/05Dibenzo (a,h) anthracene 200j 160 BW12/28/05 0:08
ug/kg 12/27/05Benzo (g,h,i) perylene 390 480 BW12/28/05 0:08

Target Compound List - VOLATILES
EPA 5035EPA 8260BAnalytical Method: Preparation Method: 

ug/kg 12/30/05Dichlorodifluoromethane 5ND MI12/30/05 18:44
ug/kg 12/30/05Chloromethane 5ND MI12/30/05 18:44
ug/kg 12/30/05Vinyl chloride 5ND MI12/30/05 18:44
ug/kg 12/30/05Bromomethane 5ND MI12/30/05 18:44
ug/kg 12/30/05Chloroethane 5ND MI12/30/05 18:44
ug/kg 12/30/05Trichlorofluoromethane 5ND MI12/30/05 18:44
ug/kg 12/30/051,1-Dichloroethene 5ND MI12/30/05 18:44
ug/kg 12/30/051,1,2-Trichlorotrifluoroethane 5ND MI12/30/05 18:44
ug/kg 12/30/05Acetone 21ND MI12/30/05 18:44
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: E434  PSSI Sample Number: 05122204-18
 Date\Time Sampled: 12/21/2005 14:00

Target Compound List - VOLATILES
EPA 5035EPA 8260BAnalytical Method: Preparation Method: 

ug/kg 12/30/05Carbon Disulfide 10ND MI12/30/05 18:44
ug/kg 12/30/05Methyl Acetate 5ND MI12/30/05 18:44
ug/kg 12/30/05Methylene chloride 5b 24 MI12/30/05 18:44
ug/kg 12/30/05trans-1,2-Dichloroethene 5ND MI12/30/05 18:44
ug/kg 12/30/05Methyl-t-butyl ether 5ND MI12/30/05 18:44
ug/kg 12/30/051,1-Dichloroethane 5ND MI12/30/05 18:44
ug/kg 12/30/05cis-1,2-Dichloroethene 5ND MI12/30/05 18:44
ug/kg 12/30/052-Butanone (MEK) 21ND MI12/30/05 18:44
ug/kg 12/30/05Chloroform          5ND MI12/30/05 18:44
ug/kg 12/30/051,1,1-Trichloroethane 5ND MI12/30/05 18:44
ug/kg 12/30/05Cyclohexane 5ND MI12/30/05 18:44
ug/kg 12/30/05Carbon tetrachloride 5ND MI12/30/05 18:44
ug/kg 12/30/05Benzene 5ND MI12/30/05 18:44
ug/kg 12/30/051,2-Dichloroethane 5ND MI12/30/05 18:44
ug/kg 12/30/05Trichloroethene 5ND MI12/30/05 18:44
ug/kg 12/30/05Methylcyclohexane 5ND MI12/30/05 18:44
ug/kg 12/30/051,2-Dichloropropane 5ND MI12/30/05 18:44
ug/kg 12/30/05Bromodichloromethane 5ND MI12/30/05 18:44
ug/kg 12/30/05cis-1,3-Dichloropropene 5ND MI12/30/05 18:44
ug/kg 12/30/054-Methyl-2-Pentanone (MIBK) 21ND MI12/30/05 18:44
ug/kg 12/30/05Toluene 5ND MI12/30/05 18:44
ug/kg 12/30/05trans-1,3-Dichloropropene 5ND MI12/30/05 18:44
ug/kg 12/30/051,1,2-Trichloroethane 5ND MI12/30/05 18:44
ug/kg 12/30/05Tetrachloroethene 5ND MI12/30/05 18:44
ug/kg 12/30/052-Hexanone (MBK) 21ND MI12/30/05 18:44
ug/kg 12/30/05Dibromochloromethane 5ND MI12/30/05 18:44
ug/kg 12/30/051,2-Dibromoethane 5ND MI12/30/05 18:44
ug/kg 12/30/05Chlorobenzene 5ND MI12/30/05 18:44
ug/kg 12/30/05Ethylbenzene 5ND MI12/30/05 18:44
ug/kg 12/30/05m&p-Xylene 10ND MI12/30/05 18:44
ug/kg 12/30/05o-Xylene 5ND MI12/30/05 18:44
ug/kg 12/30/05Styrene                 5ND MI12/30/05 18:44
ug/kg 12/30/05Bromoform   5ND MI12/30/05 18:44
ug/kg 12/30/05Isopropylbenzene 5ND MI12/30/05 18:44
ug/kg 12/30/051,1,2,2-Tetrachloroethane 5ND MI12/30/05 18:44
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: E434  PSSI Sample Number: 05122204-18
 Date\Time Sampled: 12/21/2005 14:00

Target Compound List - VOLATILES
EPA 5035EPA 8260BAnalytical Method: Preparation Method: 

ug/kg 12/30/051,3-Dichlorobenzene 5ND MI12/30/05 18:44
ug/kg 12/30/051,4-Dichlorobenzene 5ND MI12/30/05 18:44
ug/kg 12/30/051,2-Dichlorobenzene 5ND MI12/30/05 18:44
ug/kg 12/30/051,2-Dibromo-3-chloropropane 5ND MI12/30/05 18:44
ug/kg 12/30/051,2,4-Trichlorobenzene 5ND MI12/30/05 18:44
ug/kg 12/30/05Naphthalene 5ND MI12/30/05 18:44

b - found in blank / suspected lab artifact.

j - estimated value, less than quantitation limit.

Results reported on a dry weight basis where applicable.
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: E501  PSSI Sample Number: 05122204-19
 Date\Time Sampled: 12/21/2005 15:00

Chlorinated Herbicides
EPA 8151AEPA 8151AAnalytical Method: Preparation Method: 

ug/kg 12/24/05Dalapon 850ND XW12/27/05 19:38
ug/kg 12/24/05Dicamba 35ND XW12/27/05 19:38
ug/kg 12/24/05MCPP 35000ND XW12/27/05 19:38
ug/kg 12/24/05MCPA 34000ND XW12/27/05 19:38
ug/kg 12/24/05Dichloroprop 350ND XW12/27/05 19:38
ug/kg 12/24/052,4-D 350ND XW12/27/05 19:38
ug/kg 12/24/052,4,5-TP (Silvex) 180ND XW12/27/05 19:38
ug/kg 12/24/052,4,5-T 35ND XW12/27/05 19:38
ug/kg 12/24/05Dinoseb 170ND XW12/27/05 19:38
ug/kg 12/24/052,4-DB 350ND XW12/27/05 19:38

Hexavalent Chromium in Soil
EPA 7196AAnalytical Method:

mg/kg 12/28/05Hexavalent Chromium 19ND MW12/29/05 11:00
Organochlorine Pesticides

EPA 3550BEPA 8081Analytical Method: Preparation Method: 
ug/kg 12/24/05Aldrin 37ND XW12/29/05 23:04
ug/kg 12/24/05a-BHC 37ND XW12/29/05 23:04
ug/kg 12/24/05b-BHC 37ND XW12/29/05 23:04
ug/kg 12/24/05g-BHC (Lindane) 37ND XW12/29/05 23:04
ug/kg 12/24/05d-BHC 37ND XW12/29/05 23:04
ug/kg 12/24/05a-Chlordane 37ND XW12/29/05 23:04
ug/kg 12/24/05g-Chlordane 37ND XW12/29/05 23:04
ug/kg 12/24/054,4-DDD 37ND XW12/29/05 23:04
ug/kg 12/24/054,4-DDE 37ND XW12/29/05 23:04
ug/kg 12/24/054,4-DDT 37ND XW12/29/05 23:04
ug/kg 12/24/05Dieldrin 37ND XW12/29/05 23:04
ug/kg 12/24/05Endosulfan I 37ND XW12/29/05 23:04
ug/kg 12/24/05Endosulfan II 37ND XW12/29/05 23:04
ug/kg 12/24/05Endosulfan Sulfate 37ND XW12/29/05 23:04
ug/kg 12/24/05Endrin 37ND XW12/29/05 23:04
ug/kg 12/24/05Endrin Aldehyde 37ND XW12/29/05 23:04
ug/kg 12/24/05Endrin Ketone 37ND XW12/29/05 23:04
ug/kg 12/24/05Heptachlor 37ND XW12/29/05 23:04
ug/kg 12/24/05Heptachlor Epoxide 37ND XW12/29/05 23:04
ug/kg 12/24/05Methoxychlor 37ND XW12/29/05 23:04
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: E501  PSSI Sample Number: 05122204-19
 Date\Time Sampled: 12/21/2005 15:00

Organochlorine Pesticides
EPA 3550BEPA 8081Analytical Method: Preparation Method: 

ug/kg 12/24/05Toxaphene 920ND XW12/29/05 23:04
Percent Solids

GravimetryAnalytical Method:
% 12/28/05Percent Solids  53 RD12/28/05 12:28

Polychlorinated Biphenyls
EPA 3550BEPA 8082Analytical Method: Preparation Method: 

mg/kg 12/24/05Aroclor 1016 0.5ND XW12/27/05 21:35
mg/kg 12/24/05Aroclor 1221 0.5ND XW12/27/05 21:35
mg/kg 12/24/05Aroclor 1232 0.5ND XW12/27/05 21:35
mg/kg 12/24/05Aroclor 1242 0.5ND XW12/27/05 21:35
mg/kg 12/24/05Aroclor 1248 0.5ND XW12/27/05 21:35
mg/kg 12/24/05Aroclor 1254 0.5ND XW12/27/05 21:35
mg/kg 12/24/05Aroclor 1260 0.5ND XW12/27/05 21:35

Priority Pollutant Metals
EPA 3050BEPA 6020Analytical Method: Preparation Method: 

mg/kg 12/27/05Antimony 4.3ND LM12/28/05 0:26
mg/kg 12/27/05Arsenic 0.86 13 LM12/28/05 0:26
mg/kg 12/27/05Beryllium 4.3ND LM12/28/05 0:26
mg/kg 12/27/05Cadmium 4.3ND LM12/28/05 0:26
mg/kg 12/27/05Chromium 4.3 32 LM12/28/05 0:26
mg/kg 12/27/05Copper 4.3 20 LM12/28/05 0:26
mg/kg 12/27/05Lead 4.3 17 LM12/28/05 0:26
mg/kg 12/27/05Mercury 0.17ND LM12/28/05 0:26
mg/kg 12/27/05Nickel 4.3 19 LM12/28/05 0:26
mg/kg 12/27/05Selenium 4.3ND LM12/28/05 0:26
mg/kg 12/27/05Silver 4.3ND LM12/28/05 0:26
mg/kg 12/27/05Thallium 3.4ND LM12/28/05 0:26
mg/kg 12/27/05Zinc 43 47 LM12/28/05 0:26

Target Compound List - SEMIVOLATILES
EPA 3550BEPA 8270CAnalytical Method: Preparation Method: 

ug/kg 12/27/05Phenol 630ND BW12/27/05 20:03
ug/kg 12/27/05Bis (2-chloroethyl) ether 630ND BW12/27/05 20:03
ug/kg 12/27/052-Chlorophenol 630ND BW12/27/05 20:03
ug/kg 12/27/052-Methylphenol 630ND BW12/27/05 20:03
ug/kg 12/27/05Bis (2-chloroisopropyl) ether 630ND BW12/27/05 20:03
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: E501  PSSI Sample Number: 05122204-19
 Date\Time Sampled: 12/21/2005 15:00

Target Compound List - SEMIVOLATILES
EPA 3550BEPA 8270CAnalytical Method: Preparation Method: 

ug/kg 12/27/05Acetophenone 630ND BW12/27/05 20:03
ug/kg 12/27/053,4-Methylphenol 630ND BW12/27/05 20:03
ug/kg 12/27/05N-Nitroso-di-n-propylamine 630ND BW12/27/05 20:03
ug/kg 12/27/05Hexachloroethane 630ND BW12/27/05 20:03
ug/kg 12/27/05Nitrobenzene 630ND BW12/27/05 20:03
ug/kg 12/27/05Isophorone 630ND BW12/27/05 20:03
ug/kg 12/27/052-Nitrophenol 630ND BW12/27/05 20:03
ug/kg 12/27/052,4-Dimethylphenol 630ND BW12/27/05 20:03
ug/kg 12/27/05Bis (2-chloroethoxy) methane 630ND BW12/27/05 20:03
ug/kg 12/27/052,4-Dichlorophenol 630ND BW12/27/05 20:03
ug/kg 12/27/05Naphthalene` 630ND BW12/27/05 20:03
ug/kg 12/27/054-Chloroaniline 630ND BW12/27/05 20:03
ug/kg 12/27/05Hexachlorobutadiene` 630ND BW12/27/05 20:03
ug/kg 12/27/05Caprolactam 630ND BW12/27/05 20:03
ug/kg 12/27/054-Chloro-3-methylphenol 630ND BW12/27/05 20:03
ug/kg 12/27/052-Methylnaphthalene 630ND BW12/27/05 20:03
ug/kg 12/27/05Hexachlorocyclopentadiene 630ND BW12/27/05 20:03
ug/kg 12/27/052,4,6-Trichlorophenol 630ND BW12/27/05 20:03
ug/kg 12/27/052,4,5-Trichlorophenol 1600ND BW12/27/05 20:03
ug/kg 12/27/051,1-Biphenyl 630ND BW12/27/05 20:03
ug/kg 12/27/052-Chloronaphthalene 630ND BW12/27/05 20:03
ug/kg 12/27/052-Nitroaniline 1600ND BW12/27/05 20:03
ug/kg 12/27/05Dimethyl phthalate 630ND BW12/27/05 20:03
ug/kg 12/27/052,6-Dinitrotoluene 630ND BW12/27/05 20:03
ug/kg 12/27/05Acenaphthylene 630ND BW12/27/05 20:03
ug/kg 12/27/053-Nitroaniline 1600ND BW12/27/05 20:03
ug/kg 12/27/05Acenaphthene 630ND BW12/27/05 20:03
ug/kg 12/27/052,4-Dinitrophenol 1600ND BW12/27/05 20:03
ug/kg 12/27/054-Nitrophenol 1600ND BW12/27/05 20:03
ug/kg 12/27/05Dibenzofuran 630ND BW12/27/05 20:03
ug/kg 12/27/052,4-Dinitrotoluene 630ND BW12/27/05 20:03
ug/kg 12/27/05Diethyl phthalate 630ND BW12/27/05 20:03
ug/kg 12/27/05Fluorene 630ND BW12/27/05 20:03
ug/kg 12/27/054-Chlorophenyl phenyl ether 630ND BW12/27/05 20:03
ug/kg 12/27/054-Nitroaniline 1600ND BW12/27/05 20:03
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: E501  PSSI Sample Number: 05122204-19
 Date\Time Sampled: 12/21/2005 15:00

Target Compound List - SEMIVOLATILES
EPA 3550BEPA 8270CAnalytical Method: Preparation Method: 

ug/kg 12/27/054,6-Dinitro-2-methylphenol 1400ND BW12/27/05 20:03
ug/kg 12/27/05N-Nitrosodiphenylamine 630ND BW12/27/05 20:03
ug/kg 12/27/054-Bromophenyl phenyl ether 630ND BW12/27/05 20:03
ug/kg 12/27/05Hexachlorobenzene 630ND BW12/27/05 20:03
ug/kg 12/27/05Atrazine 630ND BW12/27/05 20:03
ug/kg 12/27/05Pentachlorophenol 1600ND BW12/27/05 20:03
ug/kg 12/27/05Phenanthrene 630ND BW12/27/05 20:03
ug/kg 12/27/05Anthracene 630ND BW12/27/05 20:03
ug/kg 12/27/05Carbazole 630ND BW12/27/05 20:03
ug/kg 12/27/05Di-n-butyl phthalate 630ND BW12/27/05 20:03
ug/kg 12/27/05Fluoranthene 630ND BW12/27/05 20:03
ug/kg 12/27/05Pyrene 630ND BW12/27/05 20:03
ug/kg 12/27/05Butyl benzyl phthalate 630ND BW12/27/05 20:03
ug/kg 12/27/053,3-Dichlorobenzidine 630ND BW12/27/05 20:03
ug/kg 12/27/05Benzo (a) anthracene 630ND BW12/27/05 20:03
ug/kg 12/27/05Chrysene 630ND BW12/27/05 20:03
ug/kg 12/27/05Bis (2-ethylhexyl) phthalate 630j 96 BW12/27/05 20:03
ug/kg 12/27/05Di-n-octyl phthalate 630ND BW12/27/05 20:03
ug/kg 12/27/05Benzo (b) fluoranthene 630ND BW12/27/05 20:03
ug/kg 12/27/05Benzo (k) fluoranthene 630ND BW12/27/05 20:03
ug/kg 12/27/05Benzo (a) pyrene 310ND BW12/27/05 20:03
ug/kg 12/27/05Indeno (1,2,3-cd) pyrene 630ND BW12/27/05 20:03
ug/kg 12/27/05Dibenzo (a,h) anthracene 310ND BW12/27/05 20:03
ug/kg 12/27/05Benzo (g,h,i) perylene 630ND BW12/27/05 20:03

Target Compound List - VOLATILES
EPA 5035EPA 8260BAnalytical Method: Preparation Method: 

ug/kg 12/31/05Dichlorodifluoromethane 9ND MI12/31/05 1:59
ug/kg 12/31/05Chloromethane 9ND MI12/31/05 1:59
ug/kg 12/31/05Vinyl chloride 9ND MI12/31/05 1:59
ug/kg 12/31/05Bromomethane 9ND MI12/31/05 1:59
ug/kg 12/31/05Chloroethane 9ND MI12/31/05 1:59
ug/kg 12/31/05Trichlorofluoromethane 9ND MI12/31/05 1:59
ug/kg 12/31/051,1-Dichloroethene 9ND MI12/31/05 1:59
ug/kg 12/31/051,1,2-Trichlorotrifluoroethane 9ND MI12/31/05 1:59
ug/kg 12/31/05Acetone 35ND MI12/31/05 1:59
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: E501  PSSI Sample Number: 05122204-19
 Date\Time Sampled: 12/21/2005 15:00

Target Compound List - VOLATILES
EPA 5035EPA 8260BAnalytical Method: Preparation Method: 

ug/kg 12/31/05Carbon Disulfide 17ND MI12/31/05 1:59
ug/kg 12/31/05Methyl Acetate 9ND MI12/31/05 1:59
ug/kg 12/31/05Methylene chloride 9ND MI12/31/05 1:59
ug/kg 12/31/05trans-1,2-Dichloroethene 9ND MI12/31/05 1:59
ug/kg 12/31/05Methyl-t-butyl ether 9ND MI12/31/05 1:59
ug/kg 12/31/051,1-Dichloroethane 9ND MI12/31/05 1:59
ug/kg 12/31/05cis-1,2-Dichloroethene 9ND MI12/31/05 1:59
ug/kg 12/31/052-Butanone (MEK) 35ND MI12/31/05 1:59
ug/kg 12/31/05Chloroform          9ND MI12/31/05 1:59
ug/kg 12/31/051,1,1-Trichloroethane 9ND MI12/31/05 1:59
ug/kg 12/31/05Cyclohexane 9ND MI12/31/05 1:59
ug/kg 12/31/05Carbon tetrachloride 9ND MI12/31/05 1:59
ug/kg 12/31/05Benzene 9ND MI12/31/05 1:59
ug/kg 12/31/051,2-Dichloroethane 9ND MI12/31/05 1:59
ug/kg 12/31/05Trichloroethene 9ND MI12/31/05 1:59
ug/kg 12/31/05Methylcyclohexane 9ND MI12/31/05 1:59
ug/kg 12/31/051,2-Dichloropropane 9ND MI12/31/05 1:59
ug/kg 12/31/05Bromodichloromethane 9ND MI12/31/05 1:59
ug/kg 12/31/05cis-1,3-Dichloropropene 9ND MI12/31/05 1:59
ug/kg 12/31/054-Methyl-2-Pentanone (MIBK) 35ND MI12/31/05 1:59
ug/kg 12/31/05Toluene 9ND MI12/31/05 1:59
ug/kg 12/31/05trans-1,3-Dichloropropene 9ND MI12/31/05 1:59
ug/kg 12/31/051,1,2-Trichloroethane 9ND MI12/31/05 1:59
ug/kg 12/31/05Tetrachloroethene 9ND MI12/31/05 1:59
ug/kg 12/31/052-Hexanone (MBK) 35ND MI12/31/05 1:59
ug/kg 12/31/05Dibromochloromethane 9ND MI12/31/05 1:59
ug/kg 12/31/051,2-Dibromoethane 9ND MI12/31/05 1:59
ug/kg 12/31/05Chlorobenzene 9ND MI12/31/05 1:59
ug/kg 12/31/05Ethylbenzene 9ND MI12/31/05 1:59
ug/kg 12/31/05m&p-Xylene 17ND MI12/31/05 1:59
ug/kg 12/31/05o-Xylene 9ND MI12/31/05 1:59
ug/kg 12/31/05Styrene                 9ND MI12/31/05 1:59
ug/kg 12/31/05Bromoform   9ND MI12/31/05 1:59
ug/kg 12/31/05Isopropylbenzene 9ND MI12/31/05 1:59
ug/kg 12/31/051,1,2,2-Tetrachloroethane 9ND MI12/31/05 1:59
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: E501  PSSI Sample Number: 05122204-19
 Date\Time Sampled: 12/21/2005 15:00

Target Compound List - VOLATILES
EPA 5035EPA 8260BAnalytical Method: Preparation Method: 

ug/kg 12/31/051,3-Dichlorobenzene 9ND MI12/31/05 1:59
ug/kg 12/31/051,4-Dichlorobenzene 9ND MI12/31/05 1:59
ug/kg 12/31/051,2-Dichlorobenzene 9ND MI12/31/05 1:59
ug/kg 12/31/051,2-Dibromo-3-chloropropane 9ND MI12/31/05 1:59
ug/kg 12/31/051,2,4-Trichlorobenzene 9ND MI12/31/05 1:59
ug/kg 12/31/05Naphthalene 9ND MI12/31/05 1:59

j - estimated value, less than quantitation limit.

Results reported on a dry weight basis where applicable.

VOA results pending final QC
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: E52  PSSI Sample Number: 05122204-20
 Date\Time Sampled: 12/21/2005 15:00

Chlorinated Herbicides
EPA 8151AEPA 8151AAnalytical Method: Preparation Method: 

ug/kg 12/24/05Dalapon 520ND XW12/27/05 20:12
ug/kg 12/24/05Dicamba 21ND XW12/27/05 20:12
ug/kg 12/24/05MCPP 21000ND XW12/27/05 20:12
ug/kg 12/24/05MCPA 21000ND XW12/27/05 20:12
ug/kg 12/24/05Dichloroprop 210ND XW12/27/05 20:12
ug/kg 12/24/052,4-D 210ND XW12/27/05 20:12
ug/kg 12/24/052,4,5-TP (Silvex) 110ND XW12/27/05 20:12
ug/kg 12/24/052,4,5-T 22ND XW12/27/05 20:12
ug/kg 12/24/05Dinoseb 110ND XW12/27/05 20:12
ug/kg 12/24/052,4-DB 220ND XW12/27/05 20:12

Hexavalent Chromium in Soil
EPA 7196AAnalytical Method:

mg/kg 12/28/05Hexavalent Chromium 12ND MW12/29/05 11:00
Organochlorine Pesticides

EPA 3550BEPA 8081Analytical Method: Preparation Method: 
ug/kg 12/24/05Aldrin 48ND XW12/29/05 23:04
ug/kg 12/24/05a-BHC 48ND XW12/29/05 23:04
ug/kg 12/24/05b-BHC 48ND XW12/29/05 23:04
ug/kg 12/24/05g-BHC (Lindane) 48ND XW12/29/05 23:04
ug/kg 12/24/05d-BHC 48ND XW12/29/05 23:04
ug/kg 12/24/05a-Chlordane 48ND XW12/29/05 23:04
ug/kg 12/24/05g-Chlordane 48ND XW12/29/05 23:04
ug/kg 12/24/054,4-DDD 48ND XW12/29/05 23:04
ug/kg 12/24/054,4-DDE 48ND XW12/29/05 23:04
ug/kg 12/24/054,4-DDT 48ND XW12/29/05 23:04
ug/kg 12/24/05Dieldrin 48ND XW12/29/05 23:04
ug/kg 12/24/05Endosulfan I 48ND XW12/29/05 23:04
ug/kg 12/24/05Endosulfan II 48ND XW12/29/05 23:04
ug/kg 12/24/05Endosulfan Sulfate 48ND XW12/29/05 23:04
ug/kg 12/24/05Endrin 48ND XW12/29/05 23:04
ug/kg 12/24/05Endrin Aldehyde 48ND XW12/29/05 23:04
ug/kg 12/24/05Endrin Ketone 48ND XW12/29/05 23:04
ug/kg 12/24/05Heptachlor 48ND XW12/29/05 23:04
ug/kg 12/24/05Heptachlor Epoxide 48ND XW12/29/05 23:04
ug/kg 12/24/05Methoxychlor 48ND XW12/29/05 23:04
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: E52  PSSI Sample Number: 05122204-20
 Date\Time Sampled: 12/21/2005 15:00

Organochlorine Pesticides
EPA 3550BEPA 8081Analytical Method: Preparation Method: 

ug/kg 12/24/05Toxaphene 1200ND XW12/29/05 23:04
Percent Solids

GravimetryAnalytical Method:
% 12/28/05Percent Solids  81 RD12/28/05 12:29

Polychlorinated Biphenyls
EPA 3550BEPA 8082Analytical Method: Preparation Method: 

mg/kg 12/24/05Aroclor 1016 0.3ND XW12/27/05 22:04
mg/kg 12/24/05Aroclor 1221 0.3ND XW12/27/05 22:04
mg/kg 12/24/05Aroclor 1232 0.3ND XW12/27/05 22:04
mg/kg 12/24/05Aroclor 1242 0.3ND XW12/27/05 22:04
mg/kg 12/24/05Aroclor 1248 0.3ND XW12/27/05 22:04
mg/kg 12/24/05Aroclor 1254 0.3ND XW12/27/05 22:04
mg/kg 12/24/05Aroclor 1260 0.3ND XW12/27/05 22:04

Priority Pollutant Metals
EPA 3050BEPA 6020Analytical Method: Preparation Method: 

mg/kg 12/27/05Antimony 2.8ND LM12/28/05 0:31
mg/kg 12/27/05Arsenic 0.56 2.9 LM12/28/05 0:31
mg/kg 12/27/05Beryllium 2.8ND LM12/28/05 0:31
mg/kg 12/27/05Cadmium 2.8ND LM12/28/05 0:31
mg/kg 12/27/05Chromium 2.8 28 LM12/28/05 0:31
mg/kg 12/27/05Copper 2.8 43 LM12/28/05 0:31
mg/kg 12/27/05Lead 2.8 400 LM12/28/05 0:31
mg/kg 12/27/05Mercury 0.11 0.37 LM12/28/05 0:31
mg/kg 12/27/05Nickel 2.8 9.0 LM12/28/05 0:31
mg/kg 12/27/05Selenium 2.8ND LM12/28/05 0:31
mg/kg 12/27/05Silver 2.8ND LM12/28/05 0:31
mg/kg 12/27/05Thallium 2.3ND LM12/28/05 0:31
mg/kg 12/27/05Zinc 28 170 LM12/28/05 0:31

Target Compound List - SEMIVOLATILES
EPA 3550BEPA 8270CAnalytical Method: Preparation Method: 

ug/kg 12/27/05Phenol 410ND BW12/28/05 0:39
ug/kg 12/27/05Bis (2-chloroethyl) ether 410ND BW12/28/05 0:39
ug/kg 12/27/052-Chlorophenol 410ND BW12/28/05 0:39
ug/kg 12/27/052-Methylphenol 410ND BW12/28/05 0:39
ug/kg 12/27/05Bis (2-chloroisopropyl) ether 410ND BW12/28/05 0:39
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: E52  PSSI Sample Number: 05122204-20
 Date\Time Sampled: 12/21/2005 15:00

Target Compound List - SEMIVOLATILES
EPA 3550BEPA 8270CAnalytical Method: Preparation Method: 

ug/kg 12/27/05Acetophenone 410ND BW12/28/05 0:39
ug/kg 12/27/053,4-Methylphenol 410ND BW12/28/05 0:39
ug/kg 12/27/05N-Nitroso-di-n-propylamine 410ND BW12/28/05 0:39
ug/kg 12/27/05Hexachloroethane 410ND BW12/28/05 0:39
ug/kg 12/27/05Nitrobenzene 410ND BW12/28/05 0:39
ug/kg 12/27/05Isophorone 410ND BW12/28/05 0:39
ug/kg 12/27/052-Nitrophenol 410ND BW12/28/05 0:39
ug/kg 12/27/052,4-Dimethylphenol 410ND BW12/28/05 0:39
ug/kg 12/27/05Bis (2-chloroethoxy) methane 410ND BW12/28/05 0:39
ug/kg 12/27/052,4-Dichlorophenol 410ND BW12/28/05 0:39
ug/kg 12/27/05Naphthalene` 410ND BW12/28/05 0:39
ug/kg 12/27/054-Chloroaniline 410ND BW12/28/05 0:39
ug/kg 12/27/05Hexachlorobutadiene` 410ND BW12/28/05 0:39
ug/kg 12/27/05Caprolactam 410ND BW12/28/05 0:39
ug/kg 12/27/054-Chloro-3-methylphenol 410ND BW12/28/05 0:39
ug/kg 12/27/052-Methylnaphthalene 410ND BW12/28/05 0:39
ug/kg 12/27/05Hexachlorocyclopentadiene 410ND BW12/28/05 0:39
ug/kg 12/27/052,4,6-Trichlorophenol 410ND BW12/28/05 0:39
ug/kg 12/27/052,4,5-Trichlorophenol 1000ND BW12/28/05 0:39
ug/kg 12/27/051,1-Biphenyl 410ND BW12/28/05 0:39
ug/kg 12/27/052-Chloronaphthalene 410ND BW12/28/05 0:39
ug/kg 12/27/052-Nitroaniline 1000ND BW12/28/05 0:39
ug/kg 12/27/05Dimethyl phthalate 410ND BW12/28/05 0:39
ug/kg 12/27/052,6-Dinitrotoluene 410ND BW12/28/05 0:39
ug/kg 12/27/05Acenaphthylene 410ND BW12/28/05 0:39
ug/kg 12/27/053-Nitroaniline 1000ND BW12/28/05 0:39
ug/kg 12/27/05Acenaphthene 410ND BW12/28/05 0:39
ug/kg 12/27/052,4-Dinitrophenol 1000ND BW12/28/05 0:39
ug/kg 12/27/054-Nitrophenol 1000ND BW12/28/05 0:39
ug/kg 12/27/05Dibenzofuran 410ND BW12/28/05 0:39
ug/kg 12/27/052,4-Dinitrotoluene 410ND BW12/28/05 0:39
ug/kg 12/27/05Diethyl phthalate 410ND BW12/28/05 0:39
ug/kg 12/27/05Fluorene 410ND BW12/28/05 0:39
ug/kg 12/27/054-Chlorophenyl phenyl ether 410ND BW12/28/05 0:39
ug/kg 12/27/054-Nitroaniline 1000ND BW12/28/05 0:39
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: E52  PSSI Sample Number: 05122204-20
 Date\Time Sampled: 12/21/2005 15:00

Target Compound List - SEMIVOLATILES
EPA 3550BEPA 8270CAnalytical Method: Preparation Method: 

ug/kg 12/27/054,6-Dinitro-2-methylphenol 940ND BW12/28/05 0:39
ug/kg 12/27/05N-Nitrosodiphenylamine 410ND BW12/28/05 0:39
ug/kg 12/27/054-Bromophenyl phenyl ether 410ND BW12/28/05 0:39
ug/kg 12/27/05Hexachlorobenzene 410ND BW12/28/05 0:39
ug/kg 12/27/05Atrazine 410ND BW12/28/05 0:39
ug/kg 12/27/05Pentachlorophenol 1000ND BW12/28/05 0:39
ug/kg 12/27/05Phenanthrene 410j 320 BW12/28/05 0:39
ug/kg 12/27/05Anthracene 410ND BW12/28/05 0:39
ug/kg 12/27/05Carbazole 410ND BW12/28/05 0:39
ug/kg 12/27/05Di-n-butyl phthalate 410ND BW12/28/05 0:39
ug/kg 12/27/05Fluoranthene 410 450 BW12/28/05 0:39
ug/kg 12/27/05Pyrene 410 570 BW12/28/05 0:39
ug/kg 12/27/05Butyl benzyl phthalate 410ND BW12/28/05 0:39
ug/kg 12/27/053,3-Dichlorobenzidine 410ND BW12/28/05 0:39
ug/kg 12/27/05Benzo (a) anthracene 410j 220 BW12/28/05 0:39
ug/kg 12/27/05Chrysene 410j 240 BW12/28/05 0:39
ug/kg 12/27/05Bis (2-ethylhexyl) phthalate 410j 300 BW12/28/05 0:39
ug/kg 12/27/05Di-n-octyl phthalate 410ND BW12/28/05 0:39
ug/kg 12/27/05Benzo (b) fluoranthene 410j 170 BW12/28/05 0:39
ug/kg 12/27/05Benzo (k) fluoranthene 410j 220 BW12/28/05 0:39
ug/kg 12/27/05Benzo (a) pyrene 200j 180 BW12/28/05 0:39
ug/kg 12/27/05Indeno (1,2,3-cd) pyrene 410j 130 BW12/28/05 0:39
ug/kg 12/27/05Dibenzo (a,h) anthracene 200ND BW12/28/05 0:39
ug/kg 12/27/05Benzo (g,h,i) perylene 410j 110 BW12/28/05 0:39

Target Compound List - VOLATILES
EPA 5035EPA 8260BAnalytical Method: Preparation Method: 

ug/kg 12/31/05Dichlorodifluoromethane 6ND MI12/31/05 2:28
ug/kg 12/31/05Chloromethane 6ND MI12/31/05 2:28
ug/kg 12/31/05Vinyl chloride 6ND MI12/31/05 2:28
ug/kg 12/31/05Bromomethane 6ND MI12/31/05 2:28
ug/kg 12/31/05Chloroethane 6ND MI12/31/05 2:28
ug/kg 12/31/05Trichlorofluoromethane 6ND MI12/31/05 2:28
ug/kg 12/31/051,1-Dichloroethene 6ND MI12/31/05 2:28
ug/kg 12/31/051,1,2-Trichlorotrifluoroethane 6ND MI12/31/05 2:28
ug/kg 12/31/05Acetone 23ND MI12/31/05 2:28
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: E52  PSSI Sample Number: 05122204-20
 Date\Time Sampled: 12/21/2005 15:00

Target Compound List - VOLATILES
EPA 5035EPA 8260BAnalytical Method: Preparation Method: 

ug/kg 12/31/05Carbon Disulfide 11ND MI12/31/05 2:28
ug/kg 12/31/05Methyl Acetate 6ND MI12/31/05 2:28
ug/kg 12/31/05Methylene chloride 6b 16 MI12/31/05 2:28
ug/kg 12/31/05trans-1,2-Dichloroethene 6ND MI12/31/05 2:28
ug/kg 12/31/05Methyl-t-butyl ether 6ND MI12/31/05 2:28
ug/kg 12/31/051,1-Dichloroethane 6ND MI12/31/05 2:28
ug/kg 12/31/05cis-1,2-Dichloroethene 6ND MI12/31/05 2:28
ug/kg 12/31/052-Butanone (MEK) 23ND MI12/31/05 2:28
ug/kg 12/31/05Chloroform          6ND MI12/31/05 2:28
ug/kg 12/31/051,1,1-Trichloroethane 6ND MI12/31/05 2:28
ug/kg 12/31/05Cyclohexane 6ND MI12/31/05 2:28
ug/kg 12/31/05Carbon tetrachloride 6ND MI12/31/05 2:28
ug/kg 12/31/05Benzene 6ND MI12/31/05 2:28
ug/kg 12/31/051,2-Dichloroethane 6ND MI12/31/05 2:28
ug/kg 12/31/05Trichloroethene 6ND MI12/31/05 2:28
ug/kg 12/31/05Methylcyclohexane 6ND MI12/31/05 2:28
ug/kg 12/31/051,2-Dichloropropane 6ND MI12/31/05 2:28
ug/kg 12/31/05Bromodichloromethane 6ND MI12/31/05 2:28
ug/kg 12/31/05cis-1,3-Dichloropropene 6ND MI12/31/05 2:28
ug/kg 12/31/054-Methyl-2-Pentanone (MIBK) 23ND MI12/31/05 2:28
ug/kg 12/31/05Toluene 6ND MI12/31/05 2:28
ug/kg 12/31/05trans-1,3-Dichloropropene 6ND MI12/31/05 2:28
ug/kg 12/31/051,1,2-Trichloroethane 6ND MI12/31/05 2:28
ug/kg 12/31/05Tetrachloroethene 6ND MI12/31/05 2:28
ug/kg 12/31/052-Hexanone (MBK) 23ND MI12/31/05 2:28
ug/kg 12/31/05Dibromochloromethane 6ND MI12/31/05 2:28
ug/kg 12/31/051,2-Dibromoethane 6ND MI12/31/05 2:28
ug/kg 12/31/05Chlorobenzene 6ND MI12/31/05 2:28
ug/kg 12/31/05Ethylbenzene 6ND MI12/31/05 2:28
ug/kg 12/31/05m&p-Xylene 11ND MI12/31/05 2:28
ug/kg 12/31/05o-Xylene 6ND MI12/31/05 2:28
ug/kg 12/31/05Styrene                 6ND MI12/31/05 2:28
ug/kg 12/31/05Bromoform   6ND MI12/31/05 2:28
ug/kg 12/31/05Isopropylbenzene 6ND MI12/31/05 2:28
ug/kg 12/31/051,1,2,2-Tetrachloroethane 6ND MI12/31/05 2:28
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No: 05122204
EBA Engineering, Inc.
January 4, 2006

Project: Masonville
Site Location: Masonville, C & E
Project Number: 3115

Date Received: 12/22/2005

CERTIFICATE OF ANALYSIS

Time Received: 10:14 AM

OFFICES:
6630 BALTIMORE NAT’L PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Matrix: Soil

Units PreparedResult AnalyzedRL Init.

Sample ID: E52  PSSI Sample Number: 05122204-20
 Date\Time Sampled: 12/21/2005 15:00

Target Compound List - VOLATILES
EPA 5035EPA 8260BAnalytical Method: Preparation Method: 

ug/kg 12/31/051,3-Dichlorobenzene 6ND MI12/31/05 2:28
ug/kg 12/31/051,4-Dichlorobenzene 6ND MI12/31/05 2:28
ug/kg 12/31/051,2-Dichlorobenzene 6ND MI12/31/05 2:28
ug/kg 12/31/051,2-Dibromo-3-chloropropane 6ND MI12/31/05 2:28
ug/kg 12/31/051,2,4-Trichlorobenzene 6ND MI12/31/05 2:28
ug/kg 12/31/05Naphthalene 6ND MI12/31/05 2:28

b - found in blank / suspected lab artifact.

j - estimated value, less than quantitation limit.

Results reported on a dry weight basis where applicable.

VOA results pending final QC
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APPENDIX A 

SUMMARY TABLE 1 – AREA C 

SUMMARY TABLE 2 – AREA E 
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APPENDIX C 

PHOTOGRAPHS 
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Photo 1: Overview Sample Location C1

Photo 2: Overview Sample Location C3



Photo 3: Overview Sample Location C4

Photo 4: Overview Sample Location C5



Photo 5: Overview Sample Location E1

Photo 6: Overview Sample Location E2



Photo 7: Overview Sample Location E3

Photo 8: Overview Sample Location E4
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SOIL BORING LOGS 
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Location

Auger Log Area C-1

1. COMPANY NAME 2. SUBCONTRACTOR         SHEET             SHEETS
EBA Engineering, Inc.              1           OF      1
3. PROJECT 4. PROPERTY ADDRESS 5.  LOCATION / 6.  MEASUREMENTS
Masonville NA See GPS Data
7. NAME OF OPERATOR 8. MANUFACTURER'S DESIGNATION OF EQUIPMENT
NA NA
9.  SIZES AND TYPES OF SAMPLING EQUIPMENT 10. SURFACE ELEVATION AND CONDITIONS
5ft hand, bucket Auger, stainless steel Uneven surface on top of pile

11. DIRECT READING PARAMETERS: VOC- PID, ppm 12. DATE STARTED 12/21/2005 13. DATE COMPLETED 12/21/2005

14. ESTIMATED FILL THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
Estimated fill  10-15 ft NA
16. ESTIMATED DEPTH TO NATURAL DEPOSITS 17. RATIONALE FOR PIT TERMINATION
NA per scope of work
18. TOTAL DEPTH OF TEST PIT 19. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
0-4 ft NA
20.  WELL INSTALLED? IF SO COMPLETE CONSTRUCTION DIAGRAM  SAMPLE TYPE:
No Composite
21. SAMPLE INTERVAL AND DESIGNATION FOR LAB ANALYSIS SAMPLE INTERVAL AND DESIGNATION FOR FIELD SCREENING ANALYSIS LAB ANALYSIS :
C-1 0-1' 0-1' VOC's, Pesticides, PCBs, Metals, SVOCs
C-1 3-4' 3-4' SCREENING ANALYSIS: VOCs
22. DISPOSITION IF NOT A WELL, BACKFILLED WITH: 23. GEOLOGIST/Field Technician
OF HOLE Backfilled with excavated materials

ANALYTICAL
USCS DEPTH DESCRIPTION OF MATERIALS SAMPLE DESIGN. REMARKS
LOG (FT) (Describe waste and natural materials)
(a)    (b) (c) (e) (f)

C1 Brown sandy loam with gravel and organics (roots, compost) 0.00 Bagged material reading: 83 ppm

0'

C1 Brown sandy loam with gravel and organics (roots, compost) 0.00 Bagged material reading: 83 ppm

1'

C1 Not noted at this depth NA

2'

C1 Brown loamy, mixed organic, sandy, gravelly fill 0.00 Bagged material reading: 98 ppm

3'

C1 Brown loamy, mixed organic, sandy, gravelly fill 0.00 Bagged material reading: 98 ppm

4'

PROJECT: Masonville Auger Pit No. C-1 0-1', 3-4'

DIRECT READING
(d)

VOC
(ppm)



Location

Auger Log Area C-2

1. COMPANY NAME 2. SUBCONTRACTOR         SHEET             SHEETS
EBA Engineering, Inc.              1           OF      1
3. PROJECT 4. PROPERTY ADDRESS 5.  LOCATION / 6.  MEASUREMENTS
Masonville NA See GPS Data
7. NAME OF OPERATOR 8. MANUFACTURER'S DESIGNATION OF EQUIPMENT
NA NA
9.  SIZES AND TYPES OF SAMPLING EQUIPMENT 10. SURFACE ELEVATION AND CONDITIONS
5ft hand, bucket Auger, stainless steel Uneven surface on top of pile

11. DIRECT READING PARAMETERS: VOC- PID, ppm 12. DATE STARTED 12/21/2005 13. DATE COMPLETED 12/21/2005

14. ESTIMATED FILL THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
Estimated fill  10-15 ft NA
16. ESTIMATED DEPTH TO NATURAL DEPOSITS 17. RATIONALE FOR PIT TERMINATION
NA per scope of work
18. TOTAL DEPTH OF TEST PIT 19. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
0-4 ft NA
20.  WELL INSTALLED? IF SO COMPLETE CONSTRUCTION DIAGRAM  SAMPLE TYPE:
No Composite
21. SAMPLE INTERVAL AND DESIGNATION FOR LAB ANALYSIS SAMPLE INTERVAL AND DESIGNATION FOR FIELD SCREENING ANALYSIS LAB ANALYSIS :
C-2 0-1' 0-1' VOC's, Pesticides, PCBs, Metals, SVOCs
C-2 3-4' 3-4' SCREENING ANALYSIS: VOCs
22. DISPOSITION IF NOT A WELL, BACKFILLED WITH: 23. GEOLOGIST/Field Technician
OF HOLE Backfilled with excavated materials

ANALYTICAL
USCS DEPTH DESCRIPTION OF MATERIALS SAMPLE DESIGN. REMARKS
LOG (FT) (Describe waste and natural materials)
(a)    (b) (c) (e) (f)

C2 Brown sandy loam material with some gravel 131 ppm

0'

C2 Brown sandy loam material with some gravel 131 ppm

1'

C2 Not noted at this depth NA

2'

C2 Brown sandy loam with some gravel and roots 131 ppm

3

C2 Brown sandy loam with some gravel and roots 131 ppm

4

PROJECT: Masonville Cove Auger Pit No. C-2 0-1', 3-4'

DIRECT READING
(d)

VOC
(ppm)



Location

Auger Log Area C-3

1. COMPANY NAME 2. SUBCONTRACTOR         SHEET             SHEETS
EBA Engineering, Inc.              1           OF      1
3. PROJECT 4. PROPERTY ADDRESS 5.  LOCATION / 6.  MEASUREMENTS
Masonville NA See GPS Data
7. NAME OF OPERATOR 8. MANUFACTURER'S DESIGNATION OF EQUIPMENT
NA NA
9.  SIZES AND TYPES OF SAMPLING EQUIPMENT 10. SURFACE ELEVATION AND CONDITIONS
5ft hand, bucket Auger, stainless steel Uneven surface on top of pile

11. DIRECT READING PARAMETERS: VOC- PID, ppm 12. DATE STARTED 12/21/2005 13. DATE COMPLETED 12/21/2005

14. ESTIMATED FILL THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
Estimated fill  10-15 ft NA
16. ESTIMATED DEPTH TO NATURAL DEPOSITS 17. RATIONALE FOR PIT TERMINATION
NA Refusal at 3'
18. TOTAL DEPTH OF TEST PIT 19. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
0-3 ft NA
20.  WELL INSTALLED? IF SO COMPLETE CONSTRUCTION DIAGRAM  SAMPLE TYPE:
No Composite
21. SAMPLE INTERVAL AND DESIGNATION FOR LAB ANALYSIS SAMPLE INTERVAL AND DESIGNATION FOR FIELD SCREENING ANALYSIS LAB ANALYSIS :
C-3 0-1' 0-1' VOC's, Pesticides, PCBs, Metals, SVOCs
C-3 3' 3' SCREENING ANALYSIS: VOCs
22. DISPOSITION IF NOT A WELL, BACKFILLED WITH: 23. GEOLOGIST/Field Technician
OF HOLE Backfilled with excavated materials

ANALYTICAL
USCS DEPTH DESCRIPTION OF MATERIALS SAMPLE DESIGN. REMARKS
LOG (FT) (Describe waste and natural materials)
(a)    (b) (c) (e) (f)

C3 Dark brown sandy loam with some gravel and copious organics 0.00 Bagged material reading: 115ppm
(roots and compost)

0'

C3 Dark brown sandy loam with some gravel and copious organics 0.00 Bagged material reading: 115ppm
(roots and compost)

1'

C3 Not noted at this depth NA

2'

C3 Brown  sandy loam with sparse gravel and some organics 0.00 Bagged material reading: 110ppm

3'

PROJECT: Masonville Auger Pit No. C-3 0-1', 3

DIRECT READING
(d)

VOC
(ppm)



Location

Auger Log Area C-4

1. COMPANY NAME 2. SUBCONTRACTOR         SHEET             SHEETS
EBA Engineering, Inc.              1           OF      1
3. PROJECT 4. PROPERTY ADDRESS 5.  LOCATION / 6.  MEASUREMENTS
Masonville NA See GPS Data
7. NAME OF OPERATOR 8. MANUFACTURER'S DESIGNATION OF EQUIPMENT
NA NA
9.  SIZES AND TYPES OF SAMPLING EQUIPMENT 10. SURFACE ELEVATION AND CONDITIONS
5ft hand, bucket Auger, stainless steel Uneven surface bottom of pile, near drums

11. DIRECT READING PARAMETERS: VOC- PID, ppm 12. DATE STARTED 12/21/2005 13. DATE COMPLETED 12/21/2005

14. ESTIMATED FILL THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
Estimated fill  10-15 ft NA
16. ESTIMATED DEPTH TO NATURAL DEPOSITS 17. RATIONALE FOR PIT TERMINATION
NA per scope of work
18. TOTAL DEPTH OF TEST PIT 19. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
0-4 ft NA
20.  WELL INSTALLED? IF SO COMPLETE CONSTRUCTION DIAGRAM  SAMPLE TYPE:
No Composite
21. SAMPLE INTERVAL AND DESIGNATION FOR LAB ANALYSIS SAMPLE INTERVAL AND DESIGNATION FOR FIELD SCREENING ANALYSIS LAB ANALYSIS :
C-4 0-1' 0-1' VOC's, Pesticides, PCBs, Metals, SVOCs
C-4 3-4' 3-4' SCREENING ANALYSIS: VOCs
22. DISPOSITION IF NOT A WELL, BACKFILLED WITH: 23. GEOLOGIST/Field Technician
OF HOLE Backfilled with excavated materials

ANALYTICAL
USCS DEPTH DESCRIPTION OF MATERIALS SAMPLE DESIGN. REMARKS
LOG (FT) (Describe waste and natural materials)
(a)    (b) (c) (e) (f)

C4 Brown organic compost with some gravel 0.00 Bagged material reading: 135ppm

0'

C4 Brown organic compost with some gravel 0.00 Bagged material reading: 135ppm

1'

C4 Not noted at this depth NA

2'

C4 Brown organic compsot with sparse gravel, glass, and 0.00 Bagged material reading: 183ppm
metal fragements (cans)

3'

C4 Brown organic compsot with sparse gravel, glass, and 0.00 Bagged material reading: 183ppm
metal fragements (cans)

4'

PROJECT: Masonville Cove Auger Pit No. C-4 0-1', 3-4'

DIRECT READING
(d)

VOC
(ppm)



Location

Auger Log Area C-5

1. COMPANY NAME 2. SUBCONTRACTOR         SHEET             SHEETS
EBA Engineering, Inc.              1           OF      1
3. PROJECT 4. PROPERTY ADDRESS 5.  LOCATION / 6.  MEASUREMENTS
Masonville NA See GPS Data
7. NAME OF OPERATOR 8. MANUFACTURER'S DESIGNATION OF EQUIPMENT
NA NA
9.  SIZES AND TYPES OF SAMPLING EQUIPMENT 10. SURFACE ELEVATION AND CONDITIONS
5ft hand, bucket Auger, stainless steel Uneven surface bottom of pile, near drums

11. DIRECT READING PARAMETERS: VOC- PID, ppm 12. DATE STARTED 12/21/2005 13. DATE COMPLETED 12/21/2005

14. ESTIMATED FILL THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
Estimated fill  10-15 ft NA
16. ESTIMATED DEPTH TO NATURAL DEPOSITS 17. RATIONALE FOR PIT TERMINATION
NA per scope of work
18. TOTAL DEPTH OF TEST PIT 19. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
0-4 ft NA
20.  WELL INSTALLED? IF SO COMPLETE CONSTRUCTION DIAGRAM  SAMPLE TYPE:
No Composite
21. SAMPLE INTERVAL AND DESIGNATION FOR LAB ANALYSIS SAMPLE INTERVAL AND DESIGNATION FOR FIELD SCREENING ANALYSIS LAB ANALYSIS :
C-5 0-1' 0-1' VOC's, Pesticides, PCBs, Metals, SVOCs
C-5 3-4' 3-4' SCREENING ANALYSIS: VOCs
22. DISPOSITION IF NOT A WELL, BACKFILLED WITH: 23. GEOLOGIST/Field Technician
OF HOLE Backfilled with excavated materials

ANALYTICAL
USCS DEPTH DESCRIPTION OF MATERIALS SAMPLE DESIGN. REMARKS
LOG (FT) (Describe waste and natural materials)
(a)    (b) (c) (e) (f)

C5 Tan/lightbrown gravelly, andy, organic fill 0.00 Bagged material reading: 13.1ppm

0'

C5 Brown organic compost with some gravel 0.00 Bagged material reading: 13.1ppm

1'

C5 Not noted at this depth NA

2'

C5 Brown organic compsot with sparse gravel, glass, and 0.00 Bagged material reading: 52ppm
metal fragements (cans)

3'

C5 Brown organic compsot with sparse gravel, glass, and 0.00 Bagged material reading: 52ppm
metal fragements (cans)

4'

PROJECT: Masonville Auger Pit No. C-5 0-1', 3-4'

DIRECT READING
(d)

VOC
(ppm)



Location

Auger Log Area E-1

1. COMPANY NAME 2. SUBCONTRACTOR         SHEET             SHEETS
EBA Engineering, Inc.              1           OF      1
3. PROJECT 4. PROPERTY ADDRESS 5.  LOCATION / 6.  MEASUREMENTS
Masonville NA See GPS Data
7. NAME OF OPERATOR 8. MANUFACTURER'S DESIGNATION OF EQUIPMENT
NA NA
9.  SIZES AND TYPES OF SAMPLING EQUIPMENT 10. SURFACE ELEVATION AND CONDITIONS
5ft hand, bucket Auger, stainless steel Uneven surface near tree

11. DIRECT READING PARAMETERS: VOC- PID, ppm 12. DATE STARTED 12/21/2005 13. DATE COMPLETED 12/21/2005

14. ESTIMATED FILL THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
Estimated fill  10-15 ft NA
16. ESTIMATED DEPTH TO NATURAL DEPOSITS 17. RATIONALE FOR PIT TERMINATION
NA per scope of work, refusal at 3'
18. TOTAL DEPTH OF TEST PIT 19. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
0-4 ft NA
20.  WELL INSTALLED? IF SO COMPLETE CONSTRUCTION DIAGRAM  SAMPLE TYPE:
No Composite
21. SAMPLE INTERVAL AND DESIGNATION FOR LAB ANALYSIS SAMPLE INTERVAL AND DESIGNATION FOR FIELD SCREENING ANALYSIS LAB ANALYSIS :
E-1 0-1' 0-1' VOC's, Pesticides, PCBs, Metals, SVOCs
E-1- 3' 3' SCREENING ANALYSIS: VOCs
22. DISPOSITION IF NOT A WELL, BACKFILLED WITH: 23. GEOLOGIST/Field Technician
OF HOLE Backfilled with excavated materials

ANALYTICAL
USCS DEPTH DESCRIPTION OF MATERIALS SAMPLE DESIGN. REMARKS
LOG (FT) (Describe waste and natural materials)
(a)    (b) (c) (e) (f)

E1 Brown loam with beige slag like material 0.00 Bagged material reading: 110 ppm
0-1

E1 Not noted at this depth NA

2'

E1 Brown loamy with clay interspersed 0.00 Bagged material reading: 102 ppm

3'

PROJECT: Masonville Cove Auger Pit No. E-1 0-1', 3'

DIRECT READING
(d)

VOC
(ppm)



Location

Auger Log Area E-2

1. COMPANY NAME 2. SUBCONTRACTOR         SHEET             SHEETS
EBA Engineering, Inc.              1           OF      1
3. PROJECT 4. PROPERTY ADDRESS 5.  LOCATION / 6.  MEASUREMENTS
Masonville NA See GPS Data
7. NAME OF OPERATOR 8. MANUFACTURER'S DESIGNATION OF EQUIPMENT
NA NA
9.  SIZES AND TYPES OF SAMPLING EQUIPMENT 10. SURFACE ELEVATION AND CONDITIONS
5ft hand, bucket Auger, stainless steel Uneven surface on pile

11. DIRECT READING PARAMETERS: VOC- PID, ppm 12. DATE STARTED 12/21/2005 13. DATE COMPLETED 12/21/2005

14. ESTIMATED FILL THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
Estimated fill  10-15 ft NA
16. ESTIMATED DEPTH TO NATURAL DEPOSITS 17. RATIONALE FOR PIT TERMINATION
NA per scope of work, refusal at 2+'
18. TOTAL DEPTH OF TEST PIT 19. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
0-2+ ft NA
20.  WELL INSTALLED? IF SO COMPLETE CONSTRUCTION DIAGRAM  SAMPLE TYPE:
No Composite
21. SAMPLE INTERVAL AND DESIGNATION FOR LAB ANALYSIS SAMPLE INTERVAL AND DESIGNATION FOR FIELD SCREENING ANALYSIS LAB ANALYSIS :
E-2 0-1' 0-1' VOC's, Pesticides, PCBs, Metals, SVOCs
E-2 2+' 2+' SCREENING ANALYSIS: VOCs
22. DISPOSITION IF NOT A WELL, BACKFILLED WITH: 23. GEOLOGIST/Field Technician
OF HOLE Backfilled with excavated materials

ANALYTICAL
USCS DEPTH DESCRIPTION OF MATERIALS SAMPLE DESIGN. REMARKS
LOG (FT) (Describe waste and natural materials)
(a)    (b) (c) (e) (f)

E2 Brown sandy loam with copious brick, broken brick, and mortar 0.00 Bagged material reading: 148ppm

0'

E2 Brown sandy loam with copious brick, broken brick, and mortar 0.00 Bagged material reading: 148ppm

1'

E2 Brown sandy loam with copious brick, broken brick, and mortar 0.00 Bagged material reading: 502ppm

2+'

PROJECT: Masonville Cove Auger Pit No. E-2 0-1', 2+'

DIRECT READING
(d)

VOC
(ppm)



Location

Auger Log Area E-3

1. COMPANY NAME 2. SUBCONTRACTOR         SHEET             SHEETS
EBA Engineering, Inc.              1           OF      1
3. PROJECT 4. PROPERTY ADDRESS 5.  LOCATION / 6.  MEASUREMENTS
Masonville NA See GPS Data
7. NAME OF OPERATOR 8. MANUFACTURER'S DESIGNATION OF EQUIPMENT
NA NA
9.  SIZES AND TYPES OF SAMPLING EQUIPMENT 10. SURFACE ELEVATION AND CONDITIONS
5ft hand, bucket Auger, stainless steel Uneven surface on pile

11. DIRECT READING PARAMETERS: VOC- PID, ppm 12. DATE STARTED 12/21/2005 13. DATE COMPLETED 12/21/2005

14. ESTIMATED FILL THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
Estimated fill  10-15 ft NA
16. ESTIMATED DEPTH TO NATURAL DEPOSITS 17. RATIONALE FOR PIT TERMINATION
NA per scope of work
18. TOTAL DEPTH OF TEST PIT 19. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
0-4 ft NA
20.  WELL INSTALLED? IF SO COMPLETE CONSTRUCTION DIAGRAM  SAMPLE TYPE:
No Composite
21. SAMPLE INTERVAL AND DESIGNATION FOR LAB ANALYSIS SAMPLE INTERVAL AND DESIGNATION FOR FIELD SCREENING ANALYSIS LAB ANALYSIS :
E-3 0-1' 0-1' VOC's, Pesticides, PCBs, Metals, SVOCs
E-3 3-4' 3-4' SCREENING ANALYSIS: VOCs
22. DISPOSITION IF NOT A WELL, BACKFILLED WITH: 23. GEOLOGIST/Field Technician
OF HOLE Backfilled with excavated materials

ANALYTICAL
USCS DEPTH DESCRIPTION OF MATERIALS SAMPLE DESIGN. REMARKS
LOG (FT) (Describe waste and natural materials)
(a)    (b) (c) (e) (f)

E3 Black to gray floury, ashy textured fill 0.00 Bagged material reading: 441ppm

0'

E3 Black to gray floury, ashy textured fill 0.00 Bagged material reading: 441ppm

1'

E3 Not noted at this depth NA

2'

E3 Black to gray floury, ashy textured fill 0.00 Bagged material reading: 202ppm

3'

E3 Black to gray floury, ashy textured fill 0.00 Bagged material reading: 202ppm

4'

PROJECT: Masonville Cove Auger Pit No. E-3 0-1', 3-4'

DIRECT READING
(d)

VOC
(ppm)



Location

Auger Log Area E-4

1. COMPANY NAME 2. SUBCONTRACTOR         SHEET             SHEETS
EBA Engineering, Inc.              1           OF      1
3. PROJECT 4. PROPERTY ADDRESS 5.  LOCATION / 6.  MEASUREMENTS
Masonville NA See GPS Data
7. NAME OF OPERATOR 8. MANUFACTURER'S DESIGNATION OF EQUIPMENT
NA NA
9.  SIZES AND TYPES OF SAMPLING EQUIPMENT 10. SURFACE ELEVATION AND CONDITIONS
5ft hand, bucket Auger, stainless steel Uneven surface top of pile

11. DIRECT READING PARAMETERS: VOC- PID, ppm 12. DATE STARTED 12/21/2005 13. DATE COMPLETED 12/21/2005

14. ESTIMATED FILL THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
Estimated fill  10-15 ft NA
16. ESTIMATED DEPTH TO NATURAL DEPOSITS 17. RATIONALE FOR PIT TERMINATION
NA per scope of work
18. TOTAL DEPTH OF TEST PIT 19. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
0-4 ft NA
20.  WELL INSTALLED? IF SO COMPLETE CONSTRUCTION DIAGRAM  SAMPLE TYPE:
No Composite
21. SAMPLE INTERVAL AND DESIGNATION FOR LAB ANALYSIS SAMPLE INTERVAL AND DESIGNATION FOR FIELD SCREENING ANALYSIS LAB ANALYSIS :
E-4 0-1' 0-1' VOC's, Pesticides, PCBs, Metals, SVOCs
E-4 3-4' 3-4' SCREENING ANALYSIS: VOCs
22. DISPOSITION IF NOT A WELL, BACKFILLED WITH: 23. GEOLOGIST/Field Technician
OF HOLE Backfilled with excavated materials

ANALYTICAL
USCS DEPTH DESCRIPTION OF MATERIALS SAMPLE DESIGN. REMARKS
LOG (FT) (Describe waste and natural materials)
(a)    (b) (c) (e) (f)

E4 Black to gray floury, ashy textured fill with copious gravel 0.00 Bagged material reading: 1.5ppm

0'

E4 Black to gray floury, ashy textured fill with copious gravel 0.00 Bagged material reading: 1.5ppm

1'

E4 Not noted at this depth NA

2'

E4 Black to gray floury, ashy textured fill with copious gravel 0.00 Bagged material reading: 0.00ppm

3'

E4 Black to gray floury, ashy textured fill with copious gravel 0.00 Bagged material reading: 0.00ppm

4'

PROJECT: Masonville Cove Auger Pit No. E-4 0-1', 3-4'

DIRECT READING
(d)

VOC
(ppm)



Location

Auger Log Area E-5

1. COMPANY NAME 2. SUBCONTRACTOR         SHEET             SHEETS
EBA Engineering, Inc.              1           OF      1
3. PROJECT 4. PROPERTY ADDRESS 5.  LOCATION / 6.  MEASUREMENTS
Masonville NA See GPS Data
7. NAME OF OPERATOR 8. MANUFACTURER'S DESIGNATION OF EQUIPMENT
NA NA
9.  SIZES AND TYPES OF SAMPLING EQUIPMENT 10. SURFACE ELEVATION AND CONDITIONS
5ft hand, bucket Auger, stainless steel Uneven surface near tree

11. DIRECT READING PARAMETERS: VOC- PID, ppm 12. DATE STARTED 12/21/2005 13. DATE COMPLETED 12/21/2005

14. ESTIMATED FILL THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
Estimated fill  10-15 ft NA
16. ESTIMATED DEPTH TO NATURAL DEPOSITS 17. RATIONALE FOR PIT TERMINATION
NA per scope of work
18. TOTAL DEPTH OF TEST PIT 19. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
0-4 ft NA
20.  WELL INSTALLED? IF SO COMPLETE CONSTRUCTION DIAGRAM  SAMPLE TYPE:
No Composite
21. SAMPLE INTERVAL AND DESIGNATION FOR LAB ANALYSIS SAMPLE INTERVAL AND DESIGNATION FOR FIELD SCREENING ANALYSIS LAB ANALYSIS :
E-5 0-1' 0-1' VOC's, Pesticides, PCBs, Metals, SVOCs
E-5 3-4' 3-4' SCREENING ANALYSIS: VOCs
22. DISPOSITION IF NOT A WELL, BACKFILLED WITH: 23. GEOLOGIST/Field Technician
OF HOLE Backfilled with excavated materials

ANALYTICAL
USCS DEPTH DESCRIPTION OF MATERIALS SAMPLE DESIGN. REMARKS
LOG (FT) (Describe waste and natural materials)
(a)    (b) (c) (e) (f)

E5 tan/light brown gravelly, sandy organic fill 0.00 Bagged material reading: 0.00ppm

0'

E5 tan/light brown gravelly, sandy organic fill 0.00 Bagged material reading: 0.00ppm

1'

E5 Not noted at this depth NA

2'

E5 tan/light brown gravelly, sandy organic fill 0.00 Bagged material reading: 12.2ppm

3'

E5 tan/light brown gravelly, sandy organic fill 0.00 Bagged material reading: 12.2ppm

4'

PROJECT: Masonville Cove Auger Pit No. E-5 0-1', 3-4'

DIRECT READING
(d)

VOC
(ppm)
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Table 1 Summary of Creosote-treated Wood Hazardous Waste Determination Sampling

Toxicity Characteristic Leaching Procedure (TCLP) Metals
Arsenic 5 mg/l 0.004 ND 0.003 0.009 0.004
Barium 100 mg/l 0.066 0.12 0.15 0.18 0.13
Cadmium 1 mg/l 0.0009 0.002 0.0027 0.0036 0.0047
Chromium 5 mg/l 0.009 0.005 0.008 0.037 0.021
Lead 5 mg/l 0.018 0.005 0.009 0.008 0.04
Mercury 0.2 mg/l ND ND ND ND ND
Selenium 1 mg/l ND ND ND ND ND
Silver 5 mg/l ND ND ND ND ND
TCLP Volatile Organic Compounds
Vinyl chloride 0.2 mg/l ND ND ND ND ND
1,1-Dichloroethylene 0.7 mg/l ND ND ND ND ND
Chloroform 6 mg/l ND ND ND ND ND
Methyl ethyl ketone 200 mg/l ND ND ND ND ND
1,4-Dichlorobenzene 7.5 mg/l ND ND ND ND ND
1,2-Dichloroethane 0.5 mg/l ND ND ND ND ND
Carbon tetrachloride 0.5 mg/l ND ND ND ND ND
Trichloroethylene 0.5 mg/l ND ND ND ND ND
Benzene 0.5 mg/l ND ND ND ND ND
Tetrachloroethylene 0.7 mg/l ND ND ND ND ND
Chlorobenzene 100 mg/l ND ND ND ND ND
TCLP Semi-volatile Organic Compounds
2,4-Dinitrotoluene 0.13 mg/l ND ND ND ND ND
Cresol 200 mg/l NT NT NT NT NT
o-Cresol 200 mg/l 0.49 ND ND 0.75 ND
1,4-Dichlorobenzene 7.5 mg/l ND ND ND ND ND
Pyridine 5 mg/l ND ND ND ND ND
Hexachloroethane 3 mg/l ND ND ND ND ND
m-Cresol plus p-cresol 400 mg/l 1.2 ND ND 1.8 ND
Nitrobenzene 2 mg/l ND ND ND ND ND
Hexachlorobutadiene 0.5 mg/l ND ND ND ND ND
2,4,5-Trichlorophenol 400 mg/l ND ND ND ND ND
2,4,6-Trichlorophenol 2 mg/l ND ND ND ND ND
Pentrachlorophenol 100 mg/l 0.12 ND ND ND ND
Hexachlorobenzene 0.13 mg/l ND ND ND ND ND
TCLP Chlorinated Herbicides
2,4-D 10 mg/l ND ND ND ND ND
2,4,5-TP (Silvex) 1 mg/l ND ND ND ND ND
TCLP Organochlorine Pesticides
Chlordane 0.03 mg/l ND ND ND ND ND
Endrin 0.02 mg/l ND ND ND ND ND
Heptachlor 0.008 mg/l ND ND ND ND ND
Heptachlor epoxide 0.008 mg/l ND ND ND ND ND
Lindane 0.4 mg/l ND ND ND ND ND
Methoxychlor 10 mg/l ND ND ND ND ND
Toxaphene 0.5 mg/l ND ND ND ND ND

UnitsAnalyte
US EPA RCRA 

Regulatory 
Level (mg/l)

Sample ID

WW-1 WW-2 WW-3 WW-4 WW-5

Page 1 of 2



Table 1 Summary of Creosote-treated Wood Hazardous Waste Determination Sampling

UnitsAnalyte
US EPA RCRA 

Regulatory 
Level (mg/l)

Sample ID

WW-1 WW-2 WW-3 WW-4 WW-5

Total Petroleum Hydrocarbons (TPH) 
TPH-16641 (total) NA mg/kg 7,200 6,500 1,200 11,500 4,500
PCBs as Aroclors
PCBs  NA mg/kg ND ND ND ND ND
Other
TOX NA mg/kg 84 93 <25 59 82
Flash Point <140 deg f >200 >200 >200 >200 >200
pH <2 or >12.5 units 3.5 4.08 3.85 4.14 4.76
Reactive Cyanide less than 5 mg/kg <5 <5 <5 <5 <5
Reactive Sulfide less than 100 mg/kg <100 <100 <100 <100 <100
Solids (Total) NA % 83.8 78.8 80.2 75.2 66.3

Notes
NA = Not applicable
NT= Not tested
ND = not detected above the laboratory reporting limit
TCLP Criteria reference: Title 40 Code of Federal Regulations (CFR) Section 261.24

Page 2 of 2



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

THIS PAGE INTENTIONALLY LEFT BLANK 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT 4 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

THIS PAGE INTENTIONALLY LEFT BLANK 





























 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

THIS PAGE INTENTIONALLY LEFT BLANK 



Proposed Masonville DMCF  
Draft Environmental Impact Statement  May 2006 

F-1 

APPENDIX F – ALTERNATIVES ANALYSIS 
 

F.1 SITE SCREENING FOR DREDGED MATERIAL PLACEMENT 
 
This Appendix presents screening criteria that were initiated by the Maryland Port 
Administration (MPA) Master Plan in 1986 through the present.  This Appendix briefly details 
the alternative analysis for the Masonville DMCF site and the history of site screening for the 
following groups, which represented studies with stages of options: 

 
• Maryland Port Administration Master Plan, 1986 – 1989  
• Governor’s Task Force, 1991 – 1992  
• Dredging Needs and Placement Options Plan, 1992 - 2001 
• Federal Dredged Material Management Plan 
• State Dredged Material Management Plan Organizations: 

o Executive Committee 
o Management Committee 
o Citizens Committees 
o Harbor Team 

 
The Dredged Material Containment Facility (DMCF) site identification process has been 
ongoing for over 35 years in the State of Maryland.  The earliest work began in 1970 with the 
identification and screening for a DMCF in the upper Bay, which identified HMI as a preferred 
option (Green Associates and Trident Engineering Associates 1970).  In 1970, over 70 sites in 
the Maryland portion of the Chesapeake Bay, including a variety of upland and in-water projects, 
were initially considered as dredged material placement sites (Green Associates and Trident 
Engineering Associates 1970, USACE 1973).  Ultimately, fifteen sites were considered for 
Harbor materials and are presented in Figure F-1 and Table F-1.  These sites included options 
such as open water placement, marsh restoration/creation, island creation, upland creation, and 
fastland creation.   Of these fifteen sites, five were then recommended and included the 
following: HMI, Black Marsh, Six-Seven-Nine Foot Knolls, Belvidere Shoal, and Patapsco 
River Mouth. Of these potential placement sites, only HMI, the preferred placement site, was 
developed and used as a DMCF.   
 
In 1982, sites along Baltimore Harbor were screened as placement options to provide 
environmental benefits to the area.  Thirty-eight (38) total sites were evaluated for shoreline 
restoration in the 1982 Baltimore Harbor Environmental Enhancement Plan.  These sites are 
included in Figure F-2 and Table F-2 (RPC 1982).  In the late 1980s, the state of Maryland 
initiated a DMMP.  The first action of this program was the preparation of the Dredged Material 
Management Master Plan, completed in 1986 through 1989 (MPA 1989).  The 1989 Master Plan 
considered hundreds of options for potential placement sites.  Most noteworthy and most viable 
for the Harbor was a proposed fastland creation at Hawkins Point-Thom’s Cove and the 
expansion of HMI (Figure F-3 and Table F-3.  The Master Plan was followed by the Governor’s 
Task Force on Dredged Material Management, 1990 to 1991 and the Dredging Needs and 
Placement Options Program (DNPOP), 1992 to 2001.  The Sparrows Point Shoreline 
Enhancement Study was completed in 1992 and is presented in Figure F-4 and Table F-3.  The 
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Maryland Dredged Material Management Plan was completed in 1996 and the sites considered 
during this plan are presented in Figure F-5 and Table F-3.  During the DNPOP program, Site 
104 was the preferred option and was studied in-depth for the preparation of an EIS to support 
permitting of the site.  A summary of the alternatives analysis for Site 104 details many of the 
sites screened in the DNPOP program is included as Table F-4 of this Appendix.  However, the 
use of Site 104 was removed from consideration in 2000 because of perceived potential 
environmental impacts. As a result, MPA initiated studies in 2000 to modify the 1996 strategic 
plan.  This work then led to the passing of the Dredged Material Management Act of 2001, and 
the subsequent creation of the State’s DMMP.  Subsequently, a 2002 Dredged Material 
Management Program Report was completed that included 28 potential placement sites.  These 
sites are illustrated in Figure F-6 and detailed in Table F-3. Table F-3 presents the placement 
sites considered in the studies described above that were conducted between 1989 and 2002.  
Then, in 2003, the Harbor Options Work Group Study considered 15 potential placement sites as 
presented in Figure F-7 and Table F-5.  A summary of all sites considered in the Harbor from 
1970 through 2003 are presented in Figure F-8. 
 
The present state of Maryland’s DMMP relies on input from a variety of stakeholders including 
citizens and environmental groups and State and Federal agencies.  Stakeholders are organized 
into three committees, the Executive Committee, the Management Committee, and the Citizens’ 
Advisory Committee, and are supported by several technical working groups, including the 
BEWG and the Harbor Team, that are tasked with identifying, studying, reviewing, and 
prioritizing potential dredged material placement sites.   
 
As stated above, a special committee of the State DMMP, the Harbor Team, was established in 
2003 to develop recommendations for dredged material management options specific to 
Baltimore Harbor for the next 20 years.  The Harbor Team was an integral part of the site 
selection process.  Based on the recommendations of the Harbor Team and the BEWG, 
reconnaissance-level studies were completed for three sites within the Harbor: Masonville, 
Sparrows Point, and BP-Fairfield.  The reconnaissance studies recommended carrying each of 
the sites forward to the State feasibility-level study.  Interim findings of the State feasibility-level 
study revealed that Masonville was the most feasible option to satisfy the immediate dredged 
material placement needs. Thus, the DMMP Management Committee recommended that 
Masonville be the first site to be submitted for a permit application.   
 
Harbor Team used the Baltimore Harbor Landuse Study, completed in 2001, to help identify and 
screen potential sites for dredged material management around the Harbor.  The study looked at 
all properties adjacent to the Harbor and researched current landuse as well as future proposed 
landuse. The objective was to identify upland areas adjacent to the Harbor that would be suitable 
for Port utilization/development.  Land use, including existing commercial, residential, and 
recreational land use (Figure F-9) was reviewed as well as existing industrial, power generation, 
and locations of utilities in the Harbor (Figure F-10).  In addition, the locations of private and 
public marine terminals were reviewed (Figures E-11 and E-12).  Finally, recent transactions and 
developments in the Harbor were reviewed (Figure F-13).  Cumulative landuse is shown in 
Figure F-14.  The study concluded that there was very little available land around Baltimore 
Harbor that would be available for any type of Port development.  This demonstrated the low 
potential of identifying new sites for Harbor development, including DMCFs. 
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F.2 ALTERNATIVES COST ESTIMATES 
 
This appendix section presents the detailed feasibility level cost estimates generated for each of 
the 18 Masonville study alternatives under each dredging scenario evaluated.  The initial 
construction costs and total site costs by scenario are included in Attachment F-1 of this 
Appendix.  For each alternative, a breakdown of the initial construction quantities, their unit 
costs, and the cost estimate for each aspect of site construction are provided (page one) and 
include the following construction elements: 
 

 Mobilization/demobilization  Geotextile 
 Sand fill  Water main relocation 
 Unsuitable 

Excavation/placement 
 Community enhancements 

 Stone work  Demolition 
 Rock dike construction  Storm drains 
 Road stone  Contingency cost 
 Spillways  Total initial construction cost 

 
General site characteristics and a total project cost estimate by alternative are also included (page 
two).  This total project estimate includes initial construction costs, site development costs, 
future dike raising costs, dredging, transportation, and placement costs, and a 15 percent 
contingency cost.  Included below are details for each item included in the total site costs: 
 

 Initial construction costs: 
o Initial construction costs 
o Study costs 

 Site development costs 
o Dredged material management 
o Site maintenance 
o Site monitoring and reporting 

 Dike raising costs 
o Common borrow 
o Dried dredged material 

 Dredging/transportation/placement costs 
o Mobilization/demobilization 
o Dredging 
o Transportation 
o Placement 

 Contingency costs 
 Total cost 
 Total unit cost 

 
At the onset of this State feasibility-level study, three specific alignments, three initial dike 
elevations, and two structures forming the berth area combined to make 18 study alternatives and 
four study scenarios.  The three alignments combined with the potential site characteristics to 
form eighteen State feasibility-level study alternatives are presented in Figure F-15. 
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Figure F-1.  Dredged Material Containment Facility Sites in Maryland Considered in 1970. 



Proposed Masonville DMCF 
Draft Environmental Impact Statement      May 2006 

Figure F-2.  Dredged Material Containment Facility Sites in Maryland Considered in 1970 and 1982. 
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Figure F-3.  Dredged Material Containment Facility Sites in Maryland Considered in 1970, 1982, and 1989. 
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Figure F-5.  Dredged Material Containment Facility Sites in Maryland Considered in 1970, 1982, 1989, 1992, and 1996. 
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Figure F-6.  Dredged Material Containment Facility Sites in Maryland Considered in 1970, 1982, 1989, 1992, 1996, and 2002. 
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Figure F-7.  Dredged Material Containment Facility Sites in Maryland Considered in 1970, 1982, 1989, 1992, 1996, 2002, and 2003. 
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Figure F-8.  Dredged Material Containment Facility Sites in Baltimore Harbor Considered in 1970, 1982, 1989, 1992, 1996, 2002, and 2003. 
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Figure F-9.  Locations of Existing Commercial, Residential, and Recreational Development, 

Baltimore Harbor Land Use Study, 2001 
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Figure F-10.  Locations of Existing Industrial, Power Generation and Utilities, Baltimore 

Harbor Land Use Study, 2001 
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Figure F-11.  Locations of Private Marine Terminals, Baltimore Harbor Land Use Study, 

2001 
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Figure F-12.  Locations of Public Marine Terminals, Baltimore Harbor Land Use Study, 

2001 
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Figure F-13.  Locations of Recent Transactions and Developments, Baltimore Harbor Land 

Use Study, 2001 
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Figure F-14.  Locations of Cumulative Space Consumed, Baltimore Harbor Land Use 

Study, 2001 
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Figure F-15.  Alternatives Evaluated Under Each Scenario 

Notes:  The alternatives presented are the 18 alternatives that were evaluated in the Masonville alternatives 
analysis.  The names of the alternatives are indicative of the study aspects making up each alternative.  For 
example, alternative “2”-“R”-“10” indicates that the following study aspects of which they consist:  “Alignment 2” 
- “Rock Dike berth area” – “Initial dike elevation of +10 ft MLLW”. 
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SITE NAME TYPE OF OPTION COMMENTS AND ISSUES
Carroll's Island (Hawthorn Cove) Marsh/Upland Unexploded Ordinance, high ecological value

Patapsco River Mouth Water  High construction cost, near oyster bed, water flow disturbance, danger to navigation

Hawk Cove Water Cannot use, insufficient size and conflisting present or intended land use
Hart-Miller Island (HMI) Island Creation Used, useful size, close to dredging areas, high use value as reclaimed lands

Black Marsh Marsh Creation Cond., useful size, good accessibility, high value as reclaimed lands, conflicting present or 
intended land use

Man O' War Shoals Open Water Marg., useful size, close to dredging areas, disturbance of water flow, obstruction or danger 
Cutoff Angle Brewerton & Tolchester Open Water Marg., useful size, proximity to oyster areas, disturbance or water flow

6-7-9 Foot Knolls Open Water Cond., useful size, probaly already polluted, obstruction or danger to navigation, conflicting 
present or intended land use

Belvidere Shoal Open Water Can use, useful size, close to dredging area

Swan Point Channel Angle Open Water Marg., useful size, close to dredging area, proximity to oyster areas and may cause damage

Craighill Entrance Open Water Marg., useful size, expensive development, promixity to oyster areas and may cause damage

Mouth of Patapsce Open Water Can use, useful size, close to dredging area

Hawkins Point Upland, marsh, and water Cannot use, useful size, close to dredging area, obstruction or danger to navigation, 
conflicting present or intended land use

Thomas Cove Fastland creation (in water) Cond., insufficent size

Patapsco Marsh Area Marsh restoration/creation Cond., low use area, not a navigational obstruction, probably already polluted, possible 
danger to bay ecology, conflicting present or intended land use

Cutoff Angle South Open Water Marg., useful size, close to dredging areas, expensive development
Source:  Green Associates and Trident Engineering Associates, 1970

TABLE F-1.  DREDGED MATERIAL PLACEMENT SITES IN MARYLAND CONSIDERED IN THE 1970 GREEN-TRIDENT STUDY*
MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HABOR, MARYLAND

*Note:  As part of this study, 70 sites were investigated and considered - site numbers were not assigned in this study.  However, many sites had very low capacity and real estate or access issues; those most 
applicable for Harbor placement are included in this table.  
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SITE NUMBER SITE NAME TYPE OF OPTION
1 Fells Point to Clinton Street Shoreline Restoration
2 I-95 East to Hanover Bridge Shoreline Restoration
3 I-95 West to (but not including) Waterview Prk Shoreline Restoration
4 Waterview Avenue Park Shoreline Restoration
5 Ferry Bar Shoreline Restoration
6 Broening Park and South Baltimore General Hospital Shoreline Restoration
7 South of Reed Bird Park to Harbor Tunnel Shoreline Restoration
8 Patapsco State Park Shoreline Restoration
9 Harbor Tunnel to Fishing Point Shoreline Restoration

10 Leading Point to Hawkins Point Shoreline Restoration
11 Colgate Creek Shoreline Restoration
12 Dundalk Marine Terminal to Sollers Point Shoreline Restoration
13 Curtis Bay and Stonehouse Cove Shoreline Restoration
14 Curtis Creek Shoreline Restoration
15 Furnace Creek Shoreline Restoration
16 Marley Creek Shoreline Restoration
17 Brandon Shores Shoreline Restoration
18 Cox Creek Shoreline Restoration
19 Stoney Beach and Riviera Beach Shoreline Restoration
20 Fort Smallwood Park Shoreline Restoration
21 Sparrow Point Shoreline Restoration
22 Fort Howard Medical Center Shoreline Restoration
23 Stoney Creek Shoreline Restoration
24 Back Cove and Nabbs Creek (in Stoney Creek) Shoreline Restoration
25 Rock Creek and Coves Shoreline Restoration
26 Sollers Point Shoreline Restoration
27 Clements Cove and Peachtree Cove Shoreline Restoration
28 Bullneck Cove Shoreline Restoration
29 Lynch Cove Shoreline Restoration
30 Head of Bear Creek Shoreline Restoration
31 Old Road Bay Shoreline Restoration
32 Hog Neck Shoreline Restoration
33 Fort Howard Park Shoreline Restoration
34 Shallow Creek Shoreline Restoration
35 Black Marsh Shoreline Restoration
36 Back Creek (A.A. County) Shoreline Restoration
37 Main Creek Shoreline Restoration
38 Bodkin Creek Shoreline Restoration

Source:  RPC 1982

*Note:  This was a major screening of sites around the Harbor.  All were fairly small options that could not handle large amounts of material but would be useful as potential 
beneficial use options.  None were ruled out entirely but were also not serious contenders for large dredged material placement projects.  

TABLE F-2.  DREDGED MATERIAL PLACEMENT SITES IN MARYLAND CONSIDERED IN THE 1982 BALTIMORE HARBOR 
ENVIRONMENTAL ENHANCEMENT PLAN*

MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HABOR, MARYLAND
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STUDY SITE NAME TYPE OF OPTION COMMENTS
1989 Master Plan* Hawkins Point-Thoms Cove Fastland Creation Used
1989 Master Plan* Hart-Miller Island Expansion Moved ahead for more study
1992 Sparrows Point Shoreline Enhancement Study Thoms Cove Wetland Creation Carried to 2003; dropped for ecological rreasons
1992 Sparrows Point Shoreline Enhancement Study Sparrows Point Wetland creation Legislative Issue
1996 MD Dredged Material Management Plan Cox Creek Rehabilitation Used
Site 104 Alternatives Analysis Various Various 71 sites considered; Intensive screening of all sites conducted (Table 

2002 Dredged Material Management Program Report Aberdeen Proving Grounds Wetlands Creation Fastland that would be rehabilitated for wetlands creation; Some 
ecological issues.  Institutional constraints with DOD lands.

2002 Dredged Material Management Program Report Agricultural Land application Among the preferred options; carried to Harbor Team.

2002 Dredged Material Management Program Report Barren Island Island Restoration; Beneficial Use Large;  not appropriate for Harbor Materials but considered for 
mainstem Bay sedimetns

2002 Dredged Material Management Program Report Innovative Use at Cox Creek Expansion of facility to handle Forwarded to Harbor team
2002 Dredged Material Management Program Report Dead Ship Anchorage Fastland creation Significant site development issues

2002 Dredged Material Management Program Report Furnace Bay Uplannd Ranked OKl ecologically but very small annual capacity and access 
problematic.  Not forwarded.

2002 Dredged Material Management Program Report Hawkins Point/Thoms Cove Fastland creation Ecological more sensitive than other options

2002 Dredged Material Management Program Report Holland Island Island Restoration; Beneficial Use Small  and ecologically sensitive; not appropriate for Harbor 
Materials

2002 Dredged Material Management Program Report James Island Island Restoration; Beneficial Use Large;  not appropriate for Harbor Materials but considered for 
mainstem Bay sedimetns

2002 Dredged Material Management Program Report Lower Eastern Neck Island Shoreline restoration ; Beneficial Use Not appropriate for Harbor materials;  but considered for mainstem 
Bay sediments; smaller than Island options

2002 Dredged Material Management Program Report Mines and Quarries Upland; mine reclamation Among the preferred options; forwarded to Harbor Team

2002 Dredged Material Management Program Report Ocean Placement Open Water; offshore Moderate environmental score; costly transport; not an option for 
Harbor sediments.

2002 Dredged Material Management Program Report
Parsons Island

Shoreline restoration ; Beneficial Use Not appropriate for Harbor materials;  but considered for mainstem 
Bay sediments; smaller than Island options and privately owned

2002 Dredged Material Management Program Report Poplar Island Modification (lateral 
expansion) Existing site modification Not appropriate for Harbor sediments but among the most vaible 

options for short-term Mainstem need. 

2002 Dredged Material Management Program Report Poplar Island Modification (dike raising) Existing site modification Not appropriate for Harbor sediments but among the most vaible 
options for short-term Mainstem need. 

2002 Dredged Material Management Program Report Soller Point Fastland creation Selected as the mst viable option of the Harbor options
2002 Dredged Material Management Program Report Sharps Island Island Restoration; Beneficial Use Ecologically sensitive; not appropriate for Harbor Materials

2002 Dredged Material Management Program Report
Sparrows Point

Fastland /Upland Some ecological issues, but potentially viable for Harbor materials; 
Has instituional constraints.  Forwarded to Harbor Team.

2002 Dredged Material Management Program Report Wetland Thin Layering Enhance. / Restor. Wetland restoration Some ecological issues; has been done on small scale, but is not an 
option for Harbor sediments

TABLE F-3.  DREDGED MATERIAL PLACEMENT SITES IN MARYLAND CONSIDERED BY DIFFERENT STUDIES FROM 1989 TO 2002*
MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HABOR, MARYLAND
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STUDY SITE NAME TYPE OF OPTION COMMENTS

2002 Dredged Material Management Program Report
   1 - Tolchester West

Island Creation**
Island creation considered in depth for Site 104 (Table E-4), but 
ranked relatively low environemtntally - not suitable for Harbor 
materials.

2002 Dredged Material Management Program Report
   2 - Tolchester/Brewerton Angle

Island Creation**
Island creation considered in depth for Site 104 (Table E-4), but 
ranked relatively low environemtntally - not suitable for Harbor 
materials.

2002 Dredged Material Management Program Report
   3 - Swan Point West

Island Creation**
Island creation considered in depth for Site 104 (Table E-4), but 
ranked relatively low environemtntally - not suitable for Harbor 
materials.

2002 Dredged Material Management Program Report
   3S - Swan Point West 

Island Creation**
Island creation considered in depth for Site 104 (Table E-4), but 
ranked relatively low environemtntally - not suitable for Harbor 
materials.

2002 Dredged Material Management Program Report
   4a - Pooles Island

Island Creation**
Island creation considered in depth for Site 104 (Table E-4), but 
ranked relatively low environemtntally - not suitable for Harbor 
materials.

2002 Dredged Material Management Program Report
   4b - Pooles Island

Island Creation**
Island creation considered in depth for Site 104 (Table E-4), but 
ranked relatively low environemtntally - not suitable for Harbor 
materials.

2002 Dredged Material Management Program Report
   4br - Pooles Island

Island Creation**
Island creation considered in depth for Site 104 (Table E-4), but 
ranked relatively low environemtntally - not suitable for Harbor 
materials.

2002 Dredged Material Management Program Report
   Site 170 (Mouth of Patapsco)

Island Creation**
Island creation considered in depth for Site 104 (Table E-4), but 
ranked relatively low environemtntally - not suitable for Harbor 
materials.

2002 Dredged Material Management Program Report MD - C&D Placement Sites (6) Upland Various ecological issues; screened in depth for Site 104 (Table E-4)

Source:  USACE 1999

*Note:  Hundreds of options considered throughout the Bay: most viable for Harbor inluded in this table; many sites detailed in Site 104 analysis (Table E-X).

TABLE F-3.  CONTINUED

MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HABOR, MARYLAND
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TABLE F-4.  SITE 104 PLACEMENT SITE SCREENING CRITERIA┼ 
 

MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HARBOR, MARYLAND 
 

Primary Screening Criteria Secondary Screening Criteria 
1 2 3 4 5 6 7 8 

 
 

Alternative 
Type Site Number Site 

Placement Capacity Preliminary Environmental 
Suitability Infrastructure Considerations Navigation Economic Viability Real Estate Institutional Constraints Environmental Trade-Offs 

1 Deep Trough (North of Bloody Point)++ Y  Y  Y  Y  Y  N Local sponsor cannot 
designate as a placement site 

because use of the site is 
prohibited by State law. 

Y  Y  

2 Deep Trough (South of Bloody Point)++ Y  Y  Y  Y  Y  Y  Y  Y  
3 Man-O-War Shoals Y  Y  Y  N It is anticipated that 

cross-currents in the 
upper Bay would erode 
materials back into the 

shipping channel, 
increasing potential 
adverse effects on 

navigation. 

Y  Y  Y  Y  

4 Ocean Placement++ Y  Y  Y  Y  Y  Y  Y  Y  
5 
 

Pooles Island Open Water++ N 42 % of need. 
Capacity already 

programmed. 

Y  Y  Y  Y  Y  Y  Y  

6 Shad Battery Shoal N 45% of need. N Striped bass spawning area. Y  N Adjacent to shipping 
channels.  Potential 

hydrodynamic effects. 

Y  Y  Y  Y  

7 Site 104++ Y  Y  Y  Y  Y  Y  Y  Y  
8 Site 170B/Patapsco River Mouth (Open Water) Y  N High potential for erosion of 

materials into nearby 
shallow-water areas. 

Y  Y  Y  Y  Y  Y  

9 Site 171 Open Water++ Y  Y  Y  Y  Y  Y  Y  Y  
10 Tolchester S-Turn Channel N <28% of need. N Not extensively studied.  

Significant recreational 
fisheries nearby. 

Y S-turn project would have to 
pass environmental reviews.

Y  Y  Y  Y  Y  

Open Water 

11 Worton Point Open Water N 32% of need. N Significant SAV, fisheries, 
and waterfowl resources 
within or adjacent to site. 

Y  N Berming would be 
necessary to keep 

materials out of adjacent 
shipping channels 

Y  Y  Y  Y  

 C&D Canal Upland Sites:                 
12 Bethel Dredged Material Containment Facility Y  Y  Y  Y  ?  Y  Y  Y  

Existing 
Placement 

Options (Not 13 Biddles Point Material Containment Facility Y  Y  Y  Y  ?  Y  Y  Y  
14 Chesapeake City Dredged Material Containment Facility++ Y  Y  Y  Y  ?  Y  Y  Y  
15 Courthouse Point Dredged Material Containment Facility++ Y  Y  Y  Y  ?  Y  Y  Y  
16 Delaware City Dredged Material Containment Facility++ Y  Y  Y  Y  ?  Y  Y  Y  
17 Emily Point Dredged Material Containment Facility N 24 % of need. Y  Y  Y  ?  Y  Y  Y  
18 Goose Point Dredged Material Containment Facility N 25 % of need. N Currently a State wildlife 

area. 
Y  Y  ?  Y  N Currently a wildlife area. Y  

19 Long Creek Dredged Material Containment Facility N 4 %  of need. Y  Y  Y  ?  Y  Y  Y  
20 Lower Summit Dredged Material Containment Facility N 27 % of need Y  Y  Y  ?  Y  Y  Y  
21 Pearce Creek Dredged Material Containment Facility++ Y  Y  Y  Y  ?  Y  N Use of the site has been 

suspended pending 
resolution of ground-water 

issues. 

Y  

22 Penn Central Cutoff Dredged Material Containment Facility Y  Y  Y  Y  ?  Y  Y  Y  
23 Penn Central East Dredged Material Containment Facility Y  Y  Y  Y  ?  Y  Y  Y  
24 Penn Central West Dredged Material Containment Facility N 14%  of need. Y  Y  Y  ?  Y  Y  Y  

25 Reedy Point North Dredged Material Containment Facility N 42 % of need. Y  Y  Y  ?  Y  Y  Y  

Including 
Open Water) 

26 Reedy Point South Dredged Material Containment Facility N 44 % of need. Y  Y  Y  ?  Y  Y  Y  
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Table F-4 (Continued) 
 

Primary Screening Criteria Secondary Screening Criteria 
1 2 3 4 5 6 7 8 

 
 

Alternative 
Type Site Number Site 

Placement Capacity Preliminary Environmental 
Suitability Infrastructure Considerations Navigation Economic Viability Real Estate Institutional Constraints Environmental Trade-Offs 

27 Schoolhouse Road Dredged Material Containment Facility N 31 % of need. Y  Y  Y  ?  Y  Y  Y  
28 St. Georges Dredged Material Containment Facility N 33 % of need. Y  Y  Y  ?  Y  Y  Y  
29 Summit East Dredged Material Containment Facility N 19 % of need. N High diversity forested area. Y  Y  ?  Y  Y  Y  
30 Upper Summit Dredged Material Containment Facility N 6 % of need. Y  Y  Y  ?  Y  Y  Y  
31 Welch Point Dredged Material Containment Facility   Y    Y  ?  Y  Y  Y  
32 Cox Creek Dredged Material Containment Facility N 33 % of need. Y  Y  Y  Y  Y  Y  Y  

 Hart-Miller Island Dredged Material Containment Facility                 
33 Hart-Miller Island South Cell Reconstruction/Reactivation Y  Y  Y  Y  Y  Y  N Restricted by State law from 

receiving additional 
material. 

Y  

34 Hart-Miller Island Use of Existing North Cell Capacity Y Capacity already 
programmed by MDOT. 

Y  Y  Y  Y  Y  N Dikes cannot be raised any 
further by State law 

Y  

35 Masonville N 0 %.  Closed. Y  Y  Y    Y  N Site reserved for re-
development 

Y  

 Poplar Island Restoration Project:                 
36 Poplar Island Dike Raising Y  Y  Y  Y  Y  Y  N Water quality certification 

and wetland license that 
specify acreage and percent 
for wetland cells would be 

needed. 

Y  

Existing 
Placement 

Options (Not 
Including 

Open Water) 
(continued) 

37 Poplar Island Wetland Cell Conversion to Upland Y  Y  Y  Y  Y  Y  Y  Y  
38 Bay Bridge Airport N <1 % of need. N Shallow-water habitat, 

SAV, and soft-shell clam 
beds onsite. 

Waterfowl use area. 

Y  Y    Y  Y  Y  

39 Hart-Miller Island Footprint Expansion++ Y  N Conversion of additional 
shallow-water habitat. 

Recreational fishing area. 

N Would take 10-11 years to 
bring online. 

Y    Y  N By State law, no dikes can 
be raised adjacent to site. 

Y  

New 
Containment 

Facilities 

40 Poplar Island Footprint Expansion Y  Y Some trade-off, but of net 
benefit 

Y  Y  Y  Y  Y  Y  

41 APG Beneficial Use Options (General Application) V Most < 50 % V Most have significant living 
resource issues 

V All would need some 
infrastructure 

Y  V Highly variable but UXO 
removal would increase 

costs at all sites. 

N Federally (DOD) owned. 
APG has declined access to 

most sites. 

N UXO and CERCLA 
liabilities at all sites. 

Dike restrictions at some. 

Y  

42 APG–Graces Quarters N 2-5 % of need. N RTE habitat onsite. 
Finfish nursery area 

N Site would not be constructed 
by the time it is needed (due 

to need to clear UXO). 

Y    N Federally (DOD) owned.  
APG has declined access. 

N UXO and CERCLA 
liabilities.  Dike restriction 
due to proximity to HMI. 

Y  

43 APG–J-Field N 6-8 % of need. N RTE habitat onsite. 
Finfish nursery area. 

Floating marsh. 

N Site would not be constructed 
by the time it is needed (due 

to need to clear UXO). 

Y    N Federally (DOD) owned.  
APG has declined access. 

N UXO and CERCLA 
liabilities.  Dike restriction 
due to proximity to HMI. 

Y  

44 Artificial Reefs–Thomas Point Strawman Design N 28 % of need. Y  Y  N Deep draft vessels would 
not be able to use the 
area as an anchorage. 

Y  Y  Y  Y  

45 Barren Island Restoration Y If  island were completely 
reconstructed.  Otherwise, 

< 3 % of need. 

N Satellite of USFWS 
Blackwater Refuge.  

Potentially significant 
resource issues. 

Y  Y  Y  Y  Y  Y  

46 Bodkin Island Restoration N < 3 % of need. Y  N Construction likely would not 
be complete by the time it is 

needed. 

Y  N Costly:  $39/cy. Y  Y  Y  

47 Bodkin Point N 2-8 % of need. Y  Y  Y  N Very costly: $75-$100/cy. Y  Y  Y  
48 Davis Tract N <1 % of need. N Forested: old growth. 

Excellent upland habitat & 
ravines. 

SAV along shore. 
Recreational activities 

(including fishing) along 
shore. 

Y  Y  N Very costly: $75-$100/cy. Y  Y  Y  

Beneficial 
Use 

Placement 
Options 

49 Eastern Neck Island National Wildlife Refuge N < 1 % of need. Y  Y  Y  N Costly: $20-$85/cy. Y  Y  Y  
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Table F-4 (Continued) 
 

Primary Screening Criteria Secondary Screening Criteria 
1 2 3 4 5 6 7 8 

 
 

Alternative 
Type Site Number Site 

Placement Capacity Preliminary Environmental 
Suitability Infrastructure Considerations Navigation Economic Viability Real Estate Institutional Constraints Environmental Trade-Offs 

50 Grove Neck N 11 % of need. N Currently a Wildlife 
Management Area. 

Y  Y  Y  N State owned and maintained 
as a WMA. 

Y  Y  

51 Hawkins Point/Thomas Cove N 10-42 % of need. N Would need to convert 
shallow-water habitat and 

remove the last natural 
shoreline in the Harbor area 

for creation of an upland 
facility. 

Y  Y    Y  Y  Y  

52 Holland Island (Small-Scale)++ N 3-13 % of need. Y  Y  Y  N Very costly: $52-125/cy. Y  Y  Y  
53 Holland Island (Large-Scale) Y  Y  N In preliminary stages of 

planning and would not be 
ready to meet need. 

Y  N Costly: $25-45/cy. Y  Y  Y  

54 Holly Neck Farm N 1 % of need. N Wetlands and shallow-water 
habitat. 

Oyster bars and fisheries 
resources. 

Waterfowl use area. 
Significant terrestrial 

resources. 

Y  Y  N **Expected to be costly: 
must confirm** 

Y  Y  Y  

55 James Island Y  Y  N In preliminary stages of 
planning and would not be 

ready to meet need. 

Y  Y  Y  Y  Y  

56 Parsons Island++ N 6-11 % of need. Y  Y  Y  N Costly: $25-75/cy. Y  Y  Y  
57 Poplar Island (Existing) Y  Y  Y  Y  Y Basis for evaluation. Y  Y  Y  
58                  
59 Queenstown Y  N Tidal and non-tidal 

wetlands. 
Y  Y  Y  N Currently a golf course. Y  Y  

60 Rocky Point N 33 % of need. N Tidal and non-tidal 
wetlands and forested areas 

on site. 

Y  Y  Y  Y  Y  Y  

61 Smith Island N 2 % or 44 % Y  Y But larger site in very early 
stages of planning and may 

not be ready in time. 

Y  Y  Y  Y  Y  

62 Sollers Point N 22 % of need. Y  Y  Y  Y  Y  N Lies within the State dike 
restriction zone around 

HMI. 

Y  

63 Sparrows Point Habitat Development Y  Y  N Planning stalled.  Would not 
be constructed in time to 

meet need. 

Y  Y  Y  N Lies within the State dike 
restriction zone around 

HMI. 

Y  

64 Swan Point Beneficial Use N 11-28 % of need. N Potential for significant 
(aquatic) resources.  Needs 

further study. 

Y  Y    Y  Y  Y  

65 Worton Point Beneficial Use N 47 % of need. N SAV and shallow-water 
habitat. 

Significant fisheries 
resources. 

N In preliminary stages of 
planning and would not be 

ready to meet need. 

Y  Y  Y  Y  Y  

Beneficial 
Use 

Placement 
Options 

(continued) 

66 Innovative Use of Dredged Material N < 1 %  of need. V Completely dependent upon 
end use. 

V In R&D phase.  Uncertain. N/A  V Some could meet criteria 
while others are potentially 
very costly:  $25-200/cy. 

V Completely dependent upon 
end use. 

V Completely dependent upon 
end use. 

N No direct improvements.  
Some indirect benefits 

possible for some types. 
Proposed 

Upper Bay 
Island Long-

Term 
Placement 

Site 

67 Pooles Island Upper Bay Island Placement Site Y  N SAV, shallow-water habitat, 
and forest for most 

configurations. 
Significant fisheries, avian, 

and terrestrial resources. 

            

       Y  Y  Y  Y  N Two configurations lie 
within APG-controlled area 

(UXO and CERCLA 
liability). All lie within 

HMI dike restriction area. 

Y  
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Table F-4 (Continued) 
 

Primary Screening Criteria Secondary Screening Criteria 
1 2 3 4 5 6 7 8 

 
 

Alternative 
Type Site Number Site 

Placement Capacity Preliminary Environmental 
Suitability Infrastructure Considerations Navigation Economic Viability Real Estate Institutional Constraints Environmental Trade-Offs 

 68 Site 168 (Two Configurations)++ Y  Y  Y  N/ 
Y*

Potential for erosion of 
material into adjacent 
channels.  Alternate 

configuration lessens the 
potential. 

Y  Y  N Within HMI dike restriction 
area. 

Y  

Proposed 
Upper Bay 

Island Long-
Term 

Placement 

69 Site 170A Y  N Would alter the exchange of 
water from Patapsco River 

to Bay. 

N In early stages of planning.  
Would not be constructed in 

time to meet need. 

Y  Y  Y  N Within HMI dike restriction 
area. 

Y  

Site 
(continued) 

70 Site 171 (Two Configurations)++ Y  Y  Y Permitting and construction 
could take up to 10 years.  

Could provide some capacity 
toward end of planning 

window. 

Y  Y  Y  Y  Y  

 71 Tolchester West (Gales Lumps)++ Y  Y  Y Permitting and construction 
could take up to 10 years.  

Could provide some capacity 
toward end of planning 

window. 

Y  Y  Y  N Within  HMI dike 
restriction area. 

Y  

Source:  USACE 1999, Annex E. 
 

┼Note:  Y – Yes;  N – No; V – Varies within option.; N/A – Not applicable.; * - Alternate configuration would lessen navigational effects; UXO – Unexploded Ordnance.; HMI – Hart-Miller Island; WMA – Wildlife Management Area. 
Site names that are shaded have been screened out as potential stand-alone alternatives. ++ - Denotes that an option has been retained as part of a combination of smaller alternatives. 



Proposed Masonville DMCF
Draft Environmental Impact Statement

May 2006

SITE 
NUMBER SITE NAME TYPE OF OPTION COMMENTS

1 Agricultrual Use Innovative Use May not be suitable for some Harbor materials;due to quality; 
can only use small quantities

2 Bricks Innovative Use Very expensive option; potentially feasible but requires 
dewatering and rehandling; can only handle small quantities.  

3 Innovative Reuse at Cox Creek Innovative Use using Cox Creek as a 
handling facility

Very expensive option; all products (e.g. aggregates, soil 
amendments, etc.) potentially feasible but require dewatering 
and rehandling; can only handle small quantities.  Considered 
during innovative Use Forum

4 Key Bridge Piling Protection In-water placement  in bermed site Very small quantities needed.  Statuatorily questionable 
witout building dikes out of water.  

Mines and Quarries Upland Placement to regrade quarries Has potential but requires dewaterig and rehandling.  Still 
under consideration but suitable sites must be identified and 

5 Deadship Anchorage Fastland creation Screened out due to development issues
6 Masonville Fastland creation Chosen; best option
7 Sparrows Point Beneficial Use Wetland Creation; carried for further study
8 Sparrows Point Fastland Creation Chosen for more study
9 Sollers Point Fastland Creation Screened out due citizen opposition
10 Thoms Cove Fastland Creation Screened out due to ecological  issues
11 BP-Fairfield Fastland Creation Chosen for more study
12 Fort Howard Community Enhancement
13 Hog Neck Community Enhancement
14 Key Bridge SW Community Enhancement
15 Patapsco Ponds Community Enhancement

All had small capacities but were outdated relative to the 
current landuse.  Newer community enhancements were 
developed by the Harbor Team and recommnedations 
forwarded to the Executive Committee.

TABLE F-5.  DREDGED MATERIAL PLACEMENT SITES IN MARYLAND CONSIDERED BY THE 2003 HARBOR 
OPTIONS WORK GROUP STUDY

MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HABOR, MARYLAND
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4 Placement Options
5 1 Dead Ship Anchorage 0 -1 0 0 0 -1 -1 0 -1 0 0 -1 0 0 0 0 0 0 0 -1 -1 0 0 0 0 0 0 0 0 1 -1 0 0
6 2 Masonville 0 -1 0 0 0 -1 0 0 0 0 0 0 0 0 0 0 0 0 0 -1 0 0 0 0 0 0 0 0 0 1 -1 0 0
7 3 Sparrows Point 1 0 -1 0 0 0 -1 0 0 0 0 0 0 0 0 0 0 -1 0 0 -1 0 0 0 0 0 0 0 0 0 1 0 0 0
8 4 Sparrows Point 2 0 -1 0 0 0 -1 0 0 0 0 0 0 0 0 0 0 -1 0 0 -1 0 0 0 0 0 0 0 0 0 1 0 0 0
9 5 Sparrows Point- Wetland Development 1 -1 1 0 0 1 0 0 0 0 0 0 0 0 0 0 -1 0 0 -1 0 0 0 0 0 0 0 1 0 1 0 0 0

10 6 Thoms Cove 0 -1 0 0 0 -1 -1 0 -1 0 0 -1 0 0 0 0 -1 0 0 -1 -1 0 0 0 0 0 0 -1 0 1 -1 0 0
11 7 Fairfield-Amoco 0 -1 0 0 0 -1 -1 0 0 0 0 -1 0 0 0 0 -1 0 0 -1 0 0 0 0 0 0 0 0 0 0 -1 0 0
12 Innovative Uses 
13 8 Innovative Use at Cox Creek 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0
14 9 Landfill Usage 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
15 10 Use in Aggregates 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0
16 11 Bricks for Construction & Walkways 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0
17 12 Agricultural Use 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
18 13 Mines & Quarries Reclamation 0 1 1 0 1 0 0 0 0 0 1 1 0 0 0 0 1 0 0 0 0 1 1 1 0 1 0 1 0 1 0 0 0

19
Community Enhancement/Beneficial Use 
(Concepts)

20 14 Masonville- Shoreline Enhancement 0 -1 0 0 0 0 1 0 1 0 0 1 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 1 0 0 -1 0 0
15 Sollers Point East (Wetlands Creation) 1 -1 0 0 0 1 -1 0 0 0 0 1 0 0 0 0 -1 0 0 -1 1 0 0 0 0 0 0 -1 0 1 0 0 0

21 16 Sollers Point West (Key Quay) 0 -1 1 0 0 -1 -1 0 -1 0 0 -1 0 0 0 0 -1 0 0 -1 -1 0 0 0 0 0 0 -1 0 1 0 0 0

22
17

Sparrows Point- Jones Creek Shoreline 
Enhancement 1 -1 0 0 0 1 1 1 1 0 0 1 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0

23 18 Sparrows Point- Bear Creek Enhancement 0 -1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0

+1 Potential protection or enhancement
  0 No potential impacts expected
  0 Not enough / inconclusive data
  0 (shaded) Not applicable / not calculated
- 1 Potential negative impacts expected
  RTE is the only parameter with a score >1
  since each species impacted is counted

***This matrix is compiled by the BEWG.  This is the final version of the matrix for presentation to Harbor Team at the September 11, 2003 meeting.  In the future, this document may be updated as new information becomes available.

Legend:

WATERBIRDSWATER  QUALITY AQUATIC INV. WETLANDS AQUATIC  BIOLOGY - FINFISH/SHELLFISH SPECIAL TERRESTRIAL PHYSICAL  PARAMETERS

(NOTE: Bold scores represent those that have been "flagged" to receive particular consideration because of significant interest or impact and is captured on the Supplemental Information sheet.)
Sheet 1 of 2



Final Version: Setpember 11, 2003 Summary of Environmental Factors, Weights and Scores

Harbor Sites
COL. 1 2
ROW

1

2  Weighting Factor

3

O
pt

io
n 

N
o.

OPTION  NAME
4 Placement Options
5 1 Dead Ship Anchorage
6 2 Masonville
7 3 Sparrows Point 1
8 4 Sparrows Point 2
9 5 Sparrows Point- Wetland Development

10 6 Thoms Cove
11 7 Fairfield-Amoco
12 Innovative Uses 
13 8 Innovative Use at Cox Creek
14 9 Landfill Usage
15 10 Use in Aggregates
16 11 Bricks for Construction & Walkways
17 12 Agricultural Use
18 13 Mines & Quarries Reclamation

19
Community Enhancement/Beneficial Use 
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20 14 Masonville- Shoreline Enhancement
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22
17

Sparrows Point- Jones Creek Shoreline 
Enhancement

23 18 Sparrows Point- Bear Creek Enhancement

+1 Potential protection or enhancement
  0 No potential impacts expected
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  0 (shaded) Not applicable / not calculated
- 1 Potential negative impacts expected
  RTE is the only parameter with a score >1
  since each species impacted is counted
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0 0 0 0 0 0 1 1 0 0 1 0 0 0 0 0 0 0 1 -14 -0.3500 0.2864 5 1 5

0 0 0 0 0 0 1 1 0 0 1 0 0 0 0 0 0 0 0 1 0.0286 0.6650 4 2 6

0 1 0 0 0 0 1 1 1 0 1 -1 0 0 0 0 0 0 0 3 0.0909 0.7273 2 3 7

0 1 0 0 0 0 1 1 1 0 1 -1 0 0 0 0 0 0 0 3 0.0909 0.7273 2 4 8

0 1 0 0 0 0 1 0 1 0 1 0 0 1 1 1 1 1 1 33 0.8462 1.4826 1 5 9

0 0 0 0 0 0 1 1 0 0 1 -1 0 0 0 0 0 0 0 -28 -0.6364 0.0000 7 6 10

0 -1 0 0 0 0 1 1 1 0 1 -1 0 0 0 0 0 0 0 -18 -0.4737 0.1627 6 7 11
13

0 0 -1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 10 0.7692 1.4056 5 8 14

1 1 0 0 0 0 1 0 0 0 1 0 0 0 1 0 1 1 0 24 0.9600 1.5964 4 9 15

0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 16 1.4545 2.0909 2 10 16

0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 16 1.4545 2.0909 2 11 17

0 0 0 0 0 0 1 1 0 0 1 0 0 0 0 0 0 0 0 18 0.6923 1.3287 6 12 18

1 1 0 0 0 0 1 1 0 0 1 0 0 0 1 0 1 1 0 63 1.7500 2.3864 1 13 19

20

1 1 0 0 0 0 1 0 0 0 0 1 0 1 0 1 1 1 1 38 0.8636 1.5000 3 14 21

0 1 0 0 0 0 1 0 1 1 1 0 0 1 1 1 1 1 0 30 0.6522 1.2886 4 15
1 0 0 0 0 0 1 1 1 1 1 1 0 0 0 0 0 1 1 4 0.0952 0.7316 5 16 22

1 1 1 0 0 0 1 0 1 0 1 1 0 1 1 1 1 1 1 69 1.5000 2.1364 1 17
23

0 1 0 0 0 0 0 0 1 1 1 1 1 0 0 0 0 1 0 34 0.8718 1.5082 2 18 24

New Parameters in light green; parameters that might not be pertinent have columns shaded; peach means doesn't match the text anymore.
Options list tentative; please note that the older sites (DS Anchorage, Thoms Cove) now have shoreline enhancements in design so score may need to change

BENEFICIAL  ATTRIBUTESHUMAN USE ATTRIBUTES

(NOTE: Bold scores represent those that have been "flagged" to receive particular consideration because of significant interest or impact and is captured on the Supplemental Information sheet.)
Sheet 2 of 2



Proposed Masonville DMCF
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TABLE F-7.  UPLAND SITES SCREENED FROM ALL STUDIES
Study No. Option Type Why Rejected1

1970 Green-Trident Carroll's Island 
(Hawthorn Cove) Marsh/Upland

Unexploded 
Ordinance, high 
ecological value

1970 Green-Trident Hawkins Point Upland, marsh, and 
water

Cannot use, 
obstruction or danger 

to navigation, 
conflicting land use

1989 MPA Master Plan 1 Chesapeake City Upland ERO, TW, NTW, 
FSH, RTE, FOR, POP

1989 MPA Master Plan 2 Sandy Point Upland
ERO, TW, NTW, 
FSH, RTE, FOR, 

HST

1989 MPA Master Plan 3 Herring Creek Upland ERO, NTW, FSH, 
FOR, HST

1989 MPA Master Plan 4 Veazey Neck West Upland ERO, NTW, FSH, 
FOR, FWL, ARC

1989 MPA Master Plan 5 Veazey Neck East Upland
ERO,TW, NTW, 
SAV, FSH, FOR, 

FWL

1989 MPA Master Plan 6 Pearce Neck Upland
ERO, TW, NTW, 
SAV, FSH, FOR, 

POP

1989 MPA Master Plan 7 Grove Neck East Upland
ERO, TW, NTW, 
SAV, FSH, RTE, 
FOR, FWL, POP

1989 MPA Master Plan 8 Grove Neck West Upland FSH, FOR, ARC, 
POP, high cost

1989 MPA Master Plan 9 Money Creek Upland
ERO, TW, NTW, 
SAV, FSH, RTE, 
FOR, FWL, ARC

1989 MPA Master Plan 10 Foreman Creek Upland
ERO, TW, NTW, 
FSH, RTE, FOR, 
FWL, ARC, POP

1989 MPA Master Plan 11 McGill Creek Upland
ERO, TW, NTW, 
FSH, RTE, FOR, 
FWL, ARC, POP

1989 MPA Master Plan 12 Back Creek Upland

ERO, TW, NTW, 
FSH, RTE, FOR, 
FWL, ARC, HST, 

POP

1989 MPA Master Plan 13 Hall Creek Upland ERO, NTW, FSH, 
POP

1989 MPA Master Plan 14 Lloyd Creek Upland ERO, TW, NTW, 
FSH, FWL



Proposed Masonville DMCF
Draft Environmental Impact Statement
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TABLE F-7.  UPLAND SITES SCREENED FROM ALL STUDIES
Study No. Option Type Why Rejected1

1989 MPA Master Plan 15 Sassafrass River Upland
ERO, TW, NTW, 
FSH, RTE, FWL, 

ARC

1989 MPA Master Plan 16 Turner Creek West Upland
ERO, TW, NTW, 
FSH,RTE, FOR, 

FWL, ARC

1989 MPA Master Plan 17 Turner Creek South Upland
ERO, TW, NTW, 
FSH, RTE, FOR, 

FWL, HST

1989 MPA Master Plan 18 Turner Creek Southeast Upland
ERO, TW, NTW, 
FSH, RTE, FOR, 

FWL

1989 MPA Master Plan 19 Turner Creek North Upland
ERO, TW, NTW, 
FSH, RTE, FOR, 
FWL, HST, POP

1989 MPA Master Plan 20 Shewsbury Neck Upland ERO, TW, NTW, 
FSH, RTE, POP

1989 MPA Master Plan 21 Shellcross Neck Upland
ERO, TW, NTW, 
FSH, RTE, FWL, 

ARC, HST

1989 MPA Master Plan 22 Island Creek Upland
ERO, TW, NTW, 
FSH, RTE, FOR, 

FWL, HST

1989 MPA Master Plan 23 Woodland Creek Upland
ERO, TW, NTW, 
FSH, RTE, FOR, 

FWL, ARC

1989 MPA Master Plan 24 Dyer Creek North Upland ERO, TW, NTW, 
FSH, RTE, FWL

1989 MPA Master Plan 25 Dyer Creek South Upland ERO, TW, NTW, 
FSH, RTE, FOR, POP

1989 MPA Master Plan 26 Georgetown Upland
ERO, TW, NTW, 
FSH, RTE, FOR, 

FWL, POP

1989 MPA Master Plan 27 Galena Upland ERO, TW, FSH, 
RTE, ARC, POP

1989 MPA Master Plan 28 Howell Point Upland ERO, NTW, FSH, 
FOR

1989 MPA Master Plan 29 Stillpond Neck Upland ERO, NTW, SAV, 
FSH, FOR

1989 MPA Master Plan 30 Stillpond Creek Upland ERO, NTW, FSH, 
FWL, ARC

1989 MPA Master Plan 31 Rocky Point Upland
ERO, TW, NTW, 
FSH, FWL, ARC, 

high cost
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TABLE F-7.  UPLAND SITES SCREENED FROM ALL STUDIES
Study No. Option Type Why Rejected1

1989 MPA Master Plan 32 Plum Point West Upland
ERO, TW, NTW, 
SAV, FSH, FWL, 

ARC, 

1989 MPA Master Plan 33 Plum Point East Upland ERO, NTW, FSH, 
RTE

1989 MPA Master Plan 34 Churn Creek West Upland ERO, NTW, FSH

1989 MPA Master Plan 35 Churn Creek South Upland ERO, TW, NTW, 
FSH, FWL, ARC

1989 MPA Master Plan 36 Worton Point Upland ERO, NTW, RTE, 
ARC

1989 MPA Master Plan 37 Newtown Upland ERO, TW, NTW, 
RTE, ARC

1989 MPA Master Plan 38 Fairlee Creek Upland ERO, NTW, FOR, 
ARC, POP

1989 MPA Master Plan 39 Fairlee Creek Upland ERO, TW, NTW, 
RTE, FOR, ARC

1989 MPA Master Plan 40 Fairlee Upland ERO, TW, NTW, 
RTE, FOR, ARC

1989 MPA Master Plan 41 Mitchell Bluff Upland ERO, NTW, POP

1989 MPA Master Plan 42 Tolchester Beach Upland ERO, NTW, FOR, 
ARC, HST

1989 MPA Master Plan 43 Tolchester Beach Upland ERO, NTW, PFOR, 
ARC, HST

1989 MPA Master Plan 44 Tolchester Beach Upland ERO, NTW, RTE, 
FOR

1989 MPA Master Plan 45 Tolchester Beach Upland ERO, NTW, RTE, 
FOR

1989 MPA Master Plan 46 Tolchester Beach Upland ERO, NTW, FOR
1989 MPA Master Plan 47 Tolchester Beach Upland ERO, NTW, FOR

1989 MPA Master Plan 48 Swan Creek North Upland
ERO, TW, NTW, 
FSH, FOR, FWL, 

HST

1989 MPA Master Plan 49 Swan Creek South Upland TW, NTW, FSH, 
FWL

1989 MPA Master Plan 50 Swan Point Upland
TW, NTW, SLF, 

FOR, FWL, ARC, 
high cost

1989 MPA Master Plan 51 Grays Inn Creek Upland
ERO, TW, NTW, 
SAV, SLF, FOR, 

FWL

1989 MPA Master Plan 52 Browns Creek Upland
ERO, TW, NTW, 
SAV, SLF, FOR, 

FWL, ARC
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TABLE F-7.  UPLAND SITES SCREENED FROM ALL STUDIES
Study No. Option Type Why Rejected1

1989 MPA Master Plan 53 Church Creek Upland
ERO, TW, NTW, 
SAV, FSH, SLF, 

RTE, FWL

1989 MPA Master Plan 54 Goose Cove Upland
ERO, TW, NTW, 
SAV, SLF, FWL, 

ARC

1989 MPA Master Plan 55 Grays Inn Point Upland ERO, TW, NTW, 
SAV, SLF, FWL

1989 MPA Master Plan 56 Shippen Cove Upland
ERO, TW, NTW, 
SAV, SLF, FOR, 
FWL, ARC, POP

1989 MPA Master Plan 57 B&O Kennecott Upland RCH, ERO, NTW

1989 MPA Master Plan 58 Tanyard Cove Upland RCH, ERO, NTW, 
FOR, POP

1989 MPA Master Plan 59 Long Cove Upland RCH, ERO, TW, 
NTW, FSH, FOR

1989 MPA Master Plan 60 Marley Creek Upland RCH, ERO, NTW, 
FSH, FOR

1989 MPA Master Plan 61 Hog Neck Upland
RCH, ERO, TW, 
NTW, FSH, FOR, 

POP

1989 MPA Master Plan 62 Bodkin Neck Upland
RCH, TW, NTW, 
FSH, SLF, RTE, 

FWL, ARC

1989 MPA Master Plan 63 Magothy Creek Upland RCH, ERO, NTW, 
FSH, RTE, FOR, POP

1989 MPA Master Plan 64 Broad Creek Upland
RCH, ERO, TW, 
NTW, FSH, RTE, 
FOR, FWL, POP

1989 MPA Master Plan 65 Blackhole Creek Upland
RCH, ERO, NTW, 
FSH, RTE, FOR, 

FWL

1989 MPA Master Plan 66 Stevensville Upland
ERO, TW, NTW, 
SLF, FOR, FWL, 

HST, POP
1989 MPA Master Plan 67 Macum Creek Upland ERO, NTW, POP

1989 MPA Master Plan 68 Queenstown Upland

ERO, TW, NTW, 
SAV, SLF, FOR, high 
cost, currently a golf 

course

1989 MPA Master Plan 69 Thompson Creek Upland ERO, TW, NTW, 
FWL, POP

1989 MPA Master Plan 70 Warehouse Creek North Upland ERO, TW, NTW, 
FOR, FWL, POP
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TABLE F-7.  UPLAND SITES SCREENED FROM ALL STUDIES
Study No. Option Type Why Rejected1

1989 MPA Master Plan 71 Cox Creek Upland ERO, TW, NTW, 
FOR, FWL, POP

1989 MPA Master Plan 72 Crab Alley South Upland ERO, TW, SAV,FOR, 
FWL, POP

1989 MPA Master Plan 73 Crab Alley North Upland ERO, TW, SAV, 
FWL, POP

1989 MPA Master Plan 74 Warehouse Creek South Upland ERO, TW, NTW, 
FOR, FWL, POP

1989 MPA Master Plan 75 Tolson Creek Upland ERO, TW, SAV, 
SLF, FWL, POP

1989 MPA Master Plan 76 Bloody Point Upland
ERO, NTW, SLF, 
FOR, FWL, ,ARC, 

POP

1989 MPA Master Plan 77 Chews Creek Upland ERO, NTW, FOR, 
FWL, POP

1989 MPA Master Plan 78 Tranners Creek North Upland ERO, TW, NTW, 
FOR, FWL, POP

1989 MPA Master Plan 79 Tranners Creek South Upland

1989 MPA Master Plan 80 Goose Pond Upland RCH, TW, NTW, 
SLF, FWL, ARC

1989 MPA Master Plan 81 Hackett Point Upland RCH, TW, NTW, 
SLF, FWL

1989 MPA Master Plan 82 Londontowne Upland
RCH, EERO, TW, 
NTW, FWL, ARC, 

POP

2002 Dredged Material Management 
Program Report, 2003 Harbor Options 

Working Group
Agricultural Land application

Research into this use 
is ongoing; There is 
concern about use, 

particularly for 
contaminated 

sediments, such as 
those dredged from 

the Harbor; generally 
very small volume 

options

2002 Dredged Material Management 
Program Report

Innovative Use at Cox 
Creek 

Expansion of facility 
to handle 

Under Consideration, 
very small volume, 

cannot be operational 
by 2009
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TABLE F-7.  UPLAND SITES SCREENED FROM ALL STUDIES
Study No. Option Type Why Rejected1

2002 Dredged Material Management 
Program Report, 2003 Harbor Options 

Working Group
Furnace Bay Upland; mine 

reclamation

Ranked ok 
ecologically but very 
small annual capacity 

and access 
problematic.  Not 

forwarded.

2002 Dredged Material Management 
Program Report, 2003 Harbor Options 

Working Group
Mines and Quarries Upland; mine 

reclamation

Among the preferred 
options; forwarded by 

Harbor Team. Has 
potential but requires 

dewatering and 
rehandling. Still under 

consideration but 
suitable sites must be 

identified and 
infrastructure issues 

must be solved. 

2002 Dredged Material Management 
Program Report

MD - C&D Placement 
Sites (6) Upland

Unable to receive 
contaminated 

material, capacity 
alloted for C&D 

Channel materials

2003 Harbor Options Working Group BP Fairfield Upland and open 
water

Site recommended by 
Harbor Team.  Has 
some potential for 
upland placement.  

Viable alternative that 
is less practibcable 

than Masonville due 
to land ownership 
issues and more 

potential for some 
impacts.

1RCH - recharge area, ERO - low erosion area, TW - tidal wetland, NTW - non-tidal wetland, SAV - submerged 
aquatic vegetation, FSH - fish spawning or nursery ground, SLF - shellfish areas, RTE - Rare, Threatened or 

Endangered species, FOR - Forested area, FWL - waterfowl concentration area, ARC - archaeological site, HST - 
historic site, POP - within a 1/2 mile of a population center
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 2-R-10 
Scenario A

Unit Cost Units Quantity Cost

3,000,000 $/Job 1 $3,000,000

Section 2 - Armored Sand Dike 4.46 $/cy 614,878 $2,742,356
Section 3 - Shoreline Dike 20.27 $/cy 29,314 $594,195
Unsuitable Replacement 4.46 $/cy 851,000 $3,795,460
10% Loss During Construction 4.46 $/cy 149,519 $666,856
Total 1,644,711 $7,798,866

Section 1 - Rock Dike Section 5.55 $/cy 55,000 $305,250
Section 2 - Armored Sand Dike 5.55 $/cy 851,000 $4,723,050
Unsuitable Excavated from Overtop of Borrow 5.55 $/cy 1,326,000 $7,359,300
Total Volume Excavated 2,232,000
Volume Taken Offsite 100 % 2,232,000
Total $12,387,600

Section 2 - Armored Sand Dike 39.00 $/ton 53,800 $2,098,200

Rock Dike Construction
Section 1 - Rock Dike Section (Sand & Placement) 15.27 $/cy 265,423 $4,053,009
Section 1 - Rock Dike Section (Stone & Placement) 23.67 $/cy 150,000 $3,550,500
Total $7,603,509

11.00 $/sy 23,166 $254,826

200,000 $/per 2 $400,000

Section 1 - Rock Dike 4.00 $/sy 34,200 $136,800
Section 2 - Armored Sand Dike 4.00 $/sy 45,956 $183,824
Roadway 4.00 $/sy 28,080 $112,320
Total $432,944

Water Main Relocation 3,500,000 $/job 1 $3,500,000

Community Enhancements 2,000,000 $/job 1 $2,000,000

Demolition
Pier 1 Deck - $/job 1 $0

Storm Drains 5,128,000 $/job 1 $5,128,000

15% $6,690,592

$51,294,537

Road Stone

Stone Work

Unsuitable Excavation/Placement

Alignment 2-R-10    Initial Construction Costs

Mobilization/Demobilization

Construction Element

Sand Fill

Initial Construction Cost

Contingency Cost

Geotextile

Spillways

Scenario A

GBA Gahagan Bryant Associates, Inc.
Appendix-Scenario_A, FR.xls

1/23/2006



Masonville Feasibility Study (Job No. 221.6.1) Alignment 2-R-10 
Scenario A

Item Value Units

Site Capacity 18.5 mcy

Site Effective Acreage 110 acres
Annual Placement 0.8 mcy
Site Life 24.0 years
Perimeter Dike 13,310 lf

Unit Unit Rate Quantity Item Cost Comments

A. Initial Construction Costs $54,094,537
Initial Construction Costs $51,294,537 Includes 15% Contingency
Study Costs $2,800,000 Feasibility and PED

B. Site Development Costs $18,988,800
Dredged Material Management year $275,000 24.0 $6,600,000 $2,500 / acre
Site Maintenance year $266,200 24.0 $6,388,800 $20 / lf perimeter dike
Site Monitoring and Reporting year $250,000 24.0 $6,000,000 Enviro Monitoring

C. Dike Raising $9,414,000
Common Borrow $/cy $15.00 327,000 $4,905,000
Dried Dredged Material $/cy $9.00 501,000 $4,509,000

E. Dredging, Transportation, & Placement Costs $117,900,000
Mob and Demob year $750,000 24.0 $18,000,000
Dredging mcy $2.25 18.5 $41,625,000 Clamshell Dredging
Transportation mcy $0.90 18.5 $16,650,000 $0.10 / NM Haul Distance
Placement mcy $2.25 18.5 $41,625,000 Hydraulic Unloader

Subtotal Cost A+B+C+D $200,397,337

F. Contingency Cost 15% $22,365,420

Total Cost A+B+C+D+E+F $222,762,757

Total Unit Cost $12.04 per cy
Total Unit Cost Rounded $12.00 per cy

Item

Site Characteristics

Total Site Costs

GBA Gahagan Bryant Associates, Inc.
Appendix-Scenario_A, FR.xls

1/23/2006



Masonville Feasibility Study (Job No. 221.6.1) Alignment 2-R-20
Scenario A

Unit Cost Units Quantity Cost

3,000,000 $/Job 1 $3,000,000

Section 2 - Armored Sand Dike 4.46 $/cy 880,137 $3,925,411
Section 3 - Shoreline Dike 20.77 $/cy 131,953 $2,740,664
Unsuitable Replacement 4.46 $/cy 884,000 $3,942,640
10% Loss During Construction 4.46 $/cy 189,609 $845,656
Total 2,085,699 $11,454,371

Section 1 - Rock Dike Section 5.55 $/cy 85,000 $471,750
Section 2 - Armored Sand Dike 5.55 $/cy 884,000 $4,906,200
Unsuitable Excavated from Overtop of Borrow 5.55 $/cy 1,249,000 $6,931,950
Total Volume Excavated 2,218,000
Volume Taken Offsite 100 % 2,218,000
Total $12,309,900

Section 2 - Armored Sand Dike (Slope Armor) 39.00 $/ton 53,800 $2,098,200

Rock Dike Construction
Section 1 - Rock Dike Section (Sand & Placement) 15.27 $/cy 502,574 $7,674,305
Section 1 - Rock Dike Section (Stone & Placement) 23.67 $/cy 150,000 $3,550,500
Total $11,224,805

11.00 $/sy 21,021 $231,231

200,000 $/per 2 $400,000

Section 1 - Rock Dike 4.00 $/sy 34,200 $136,800
Section 2 - Armored Sand Dike 4.00 $/sy 45,956 $183,824
Roadway 4.00 $/sy 25,480 $101,920
Total $422,544

Water Main Relocation 3,500,000 $/job 1 $3,500,000

Community Enhancements 2,000,000 $/job 1 $2,000,000

Demolition
Pier 1 Deck - $/job 1 $0

Storm Drains 5,128,000 $/job 1 $5,128,000

15% $7,765,358

$59,534,409

Road Stone

Stone Work

Unsuitable Excavation/Placement

Initial Construction Cost

Contingency Cost

Geotextile

Spillways

Sand Fill

Scenario A

Alignment 2-R-20    Initial Construction Costs

Mobilization/Demobilization

Construction Element

GBA Gahagan Bryant Associates, Inc.
Appendix-Scenario_A, FR.xls

1/23/2006



Masonville Feasibility Study (Job No. 221.6.1) Alignment 2-R-20
Scenario A

Item Value Units

Site Capacity 17.7 mcy

Site Effective Acreage 103 acres
Annual Placement 0.8 mcy
Site Life 23.0 years
Perimeter Dike 12,340 lf

Unit Unit Rate Quantity Item Cost Comments

A. Initial Construction Costs $62,334,409
Initial Construction Costs $59,534,409 Includes 15% Contingency
Study Costs $2,800,000 Feasibility and PED

B. Site Development Costs $17,348,900
Dredged Material Management year $257,500 23.0 $5,922,500 $2,500 / acre
Site Maintenance year $246,800 23.0 $5,676,400 $20 / lf perimeter dike
Site Monitoring and Reporting year $250,000 23.0 $5,750,000 Enviro Monitoring

C. Dike Raising $3,681,000
Dried Dredged Material $/cy $9.00 409,000 $3,681,000

E. Dredging, Transportation, & Placement Costs $112,830,000
Mob and Demob year $750,000 23.0 $17,250,000
Dredging mcy $2.25 17.7 $39,825,000 Clamshell Dredging
Transportation mcy $0.90 17.7 $15,930,000 $0.10 / NM Haul Distance
Placement mcy $2.25 17.7 $39,825,000 Hydraulic Unloader

Subtotal Cost A+B+C+D $196,194,309

F. Contingency Cost 15% $20,498,985

Total Cost A+B+C+D+E+F $216,693,294

Total Unit Cost $12.24 per cy
Total Unit Cost Rounded $12.00 per cy

Item

Site Characteristics

Total Site Costs

GBA Gahagan Bryant Associates, Inc.
Appendix-Scenario_A, FR.xls

1/23/2006



Masonville Feasibility Study (Job No. 221.6.1) Alignment 2-C-10
Scenario A

Unit Cost Units Quantity Cost

3,000,000 $/Job 1 $3,000,000

Section 1 - Cofferdam Section (Behind) 4.46 $/cy 172,985 $771,513
Section 2 - Armored Sand Dike 4.46 $/cy 614,878 $2,742,356
Section 3 - Shoreline Dike 20.77 $/cy 29,314 $608,852
Unsuitable Replacement 4.46 $/cy 851,000 $3,795,460
10% Loss During Construction 4.46 $/cy 166,818 $744,007
Total 1,834,995 $8,662,188

Section 1 - Cofferdam Section 5.55 $/cy 92,000 $510,600
Section 2 - Armored Sand Dike 5.55 $/cy 851,000 $4,723,050
Unsuitable Excavated from Overtop of Borrow 5.55 $/cy 1,326,000 $7,359,300
Total Volume Excavated 2,269,000
Volume Taken Offsite 100 % 2,269,000
Total $12,592,950

Section 2 - Armored Sand Dike (Slope Armor) 39.00 $/ton 53,800 $2,098,200

Cofferdam Construction
Section 1 - Cofferdam Section 9,600 $/lf 950 $9,120,000

11.00 $/sy 23,166 $254,826

200,000 $/per 2 $400,000

Section 2 - Armored Sand Dike 4.00 $/sy 45,956 $183,824
Roadway 4.00 $/sy 28,080 $112,320
Total $296,144

Water Main Relocation 3,500,000 $/job 1 $3,500,000

Community Enhancements 2,000,000 $/job 1 $2,000,000

Demolition
Pier 1 Deck - $/job 1 $0

Storm Drains 5,128,000 $/job 1 $5,128,000

15% $7,057,846

$54,110,154

Road Stone

Stone Work

Unsuitable Excavation/Placement

Initial Construction Cost

Contingency Cost

Geotextile

Spillways

Sand Fill

Scenario A

Alignment 2-C-10    Initial Construction Costs

Mobilization/Demobilization

Construction Element

GBA Gahagan Bryant Associates, Inc.
Appendix-Scenario_A, FR.xls

1/23/2006



Masonville Feasibility Study (Job No. 221.6.1) Alignment 2-C-10
Scenario A

Item Value Units

Site Capacity 18.3 mcy

Site Effective Acreage 110 acres
Annual Placement 0.8 mcy
Site Life 23.0 years
Perimeter Dike 13,310 lf

Unit Unit Rate Quantity Item Cost Comments

A. Initial Construction Costs $56,910,154
Initial Construction Costs $54,110,154 Includes 15% Contingency
Study Costs $2,800,000 Feasibility and PED

B. Site Development Costs $18,197,600
Dredged Material Management year $275,000 23.0 $6,325,000 $2,500 / acre
Site Maintenance year $266,200 23.0 $6,122,600 $20 / lf perimeter dike
Site Monitoring and Reporting year $250,000 23.0 $5,750,000 Enviro Monitoring

C. Dike Raising $9,414,000
Common Borrow $/cy $15.00 327,000 $4,905,000
Dried Dredged Material $/cy $9.00 501,000 $4,509,000

E. Dredging, Transportation, & Placement Costs $116,070,000
Mob and Demob year $750,000 23.0 $17,250,000
Dredging mcy $2.25 18.3 $41,175,000 Clamshell Dredging
Transportation mcy $0.90 18.3 $16,470,000 $0.10 / NM Haul Distance
Placement mcy $2.25 18.3 $41,175,000 Hydraulic Unloader

Subtotal Cost A+B+C+D $200,591,754

F. Contingency Cost 15% $21,972,240

Total Cost A+B+C+D+E+F $222,563,994

Total Unit Cost $12.16 per cy
Total Unit Cost Rounded $12.00 per cy

Item

Site Characteristics

Total Site Costs
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 2-C-20
Scenario A

Unit Cost Units Quantity Cost

3,000,000 $/Job 1 $3,000,000

Section 1 - Cofferdam Section (Behind) 4.46 $/cy 461,897 $2,060,061
Section 2 - Armored Sand Dike 4.46 $/cy 880,137 $3,925,411
Section 3 - Shoreline Dike 20.77 $/cy 131,953 $2,740,664
Unsuitable Replacement 4.46 $/cy 884,000 $3,942,640
10% Loss During Construction 4.46 $/cy 235,799 $1,051,662
Total 2,593,786 $13,720,438

Section 1 - Cofferdam Section 5.55 $/cy 125,000 $693,750
Section 2 - Armored Sand Dike 5.55 $/cy 884,000 $4,906,200
Unsuitable Excavated from Overtop of Borrow 5.55 $/cy 1,249,000 $6,931,950
Total Volume Excavated 2,258,000
Volume Taken Offsite 100.0 % 2,258,000
Total $12,531,900

Section 2 - Armored Sand Dike (Slope Armor) 39.00 $/ton 53,800 $2,098,200

Cofferdam Construction
Section 1 - Cofferdam Section 9,600 $/lf 950 $9,120,000

11.00 $/sy 21,021 $231,231

200,000 $/per 2 $400,000

Section 2 - Armored Sand Dike 4.00 $/sy 45,956 $183,824
Roadway 4.00 $/sy 25,480 $101,920
Total $285,744

Water Main Relocation 3,500,000 $/job 1 $3,500,000

Community Enhancements 2,000,000 $/job 1 $2,000,000

Demolition
Pier 1 Deck - $/job 1 $0

Storm Drains 5,128,000 $/job 1 $5,128,000

15% $7,802,327

$59,817,840

Road Stone

Stone Work

Unsuitable Excavation/Placement

Alignment 2-C-20    Initial Construction Costs

Mobilization/Demobilization

Construction Element

Sand Fill

Initial Construction Cost

Contingency Cost

Geotextile

Spillways

Scenario A
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 2-C-20
Scenario A

Item Value Units

Site Capacity 17.4 mcy

Site Effective Acreage 103 acres
Annual Placement 0.8 mcy
Site Life 22.0 years
Perimeter Dike 12,340 lf

Unit Unit Rate Quantity Item Cost Comments

A. Initial Construction Costs $62,617,840
Initial Construction Costs $59,817,840 Includes 15% Contingency
Study Costs $2,800,000 Feasibility and PED

B. Site Development Costs $16,594,600
Dredged Material Management year $257,500 22.0 $5,665,000 $2,500 / acre
Site Maintenance year $246,800 22.0 $5,429,600 $20 / lf perimeter dike
Site Monitoring and Reporting year $250,000 22.0 $5,500,000 Enviro Monitoring

C. Dike Raising $3,681,000
Dried Dredged Material $/cy $9.00 409,000 $3,681,000

E. Dredging, Transportation, & Placement Costs $110,460,000
Mob and Demob year $750,000 22.0 $16,500,000
Dredging mcy $2.25 17.4 $39,150,000 Clamshell Dredging
Transportation mcy $0.90 17.4 $15,660,000 $0.10 / NM Haul Distance
Placement mcy $2.25 17.4 $39,150,000 Hydraulic Unloader

Subtotal Cost A+B+C+D $193,353,440

F. Contingency Cost 15% $20,030,340

Total Cost A+B+C+D+E+F $213,383,780

Total Unit Cost $12.26 per cy
Total Unit Cost Rounded $12.00 per cy

Item

Site Characteristics

Total Site Costs
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 3-R-10
Scenario A

Unit Cost Units Quantity Cost

3,000,000 $/Job 1 $3,000,000

Section 2 - Armored Sand Dike 4.46 $/cy 560,957 $2,501,868
Section 3 - Shoreline Dike 20.77 $/cy 29,314 $608,852
Unsuitable Replacement 4.46 $/cy 705,000 $3,144,300
10% Loss During Construction 4.46 $/cy 129,527 $577,691
Total 1,424,798 $6,832,711

Section 1 - Rock Dike Section 5.55 $/cy 55,000 $305,250
Section 2 - Armored Sand Dike 5.55 $/cy 705,000 $3,912,750
Unsuitable Excavated from Overtop of Borrow 5.55 $/cy 1,143,000 $6,343,650
Total Volume Excavated 1,903,000
Volume Taken Offsite 100 % 1,903,000
Total $10,561,650

Section 2 - Armored Sand Dike (Slope Armor) 39.00 $/ton 48,000 $1,872,000

Rock Dike Construction
Section 1 - Rock Dike Section (Sand & Placement) 15.27 $/cy 265,423 $4,053,009
Section 1 - Rock Dike Section (Stone & Placement) 23.67 $/cy 150,000 $3,550,500
Total $7,603,509

11.00 $/sy 21,934 $241,274

200,000 $/per 2 $400,000

Section 1 - Rock Dike 4.00 $/sy 34,200 $136,800
Section 2 - Armored Sand Dike 4.00 $/sy 41,028 $164,112
Roadway 4.00 $/sy 26,587 $106,348
Total $407,260

Water Main Relocation 3,500,000 $/job 1 $3,500,000

Community Enhancements 2,000,000 $/job 1 $2,000,000

Demolition
Pier 1 Deck - $/job 1 $0

Storm Drains 5,128,000 $/job 1 $5,128,000

15% $6,231,961

$47,778,365

Road Stone

Stone Work

Unsuitable Excavation/Placement

Initial Construction Cost

Contingency Cost

Geotextile

Spillways

Sand Fill

Scenario A

Alignment 3-R-10    Initial Construction Costs

Mobilization/Demobilization

Construction Element
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 3-R-10
Scenario A

Item Value Units

Site Capacity 16.1 mcy

Site Effective Acreage 101 acres
Annual Placement 0.8 mcy
Site Life 21.0 years
Perimeter Dike 12,750 lf

Unit Unit Rate Quantity Item Cost Comments

A. Initial Construction Costs $50,578,365
Initial Construction Costs $47,778,365 Includes 15% Contingency
Study Costs $2,800,000 Feasibility and PED

B. Site Development Costs $15,907,500
Dredged Material Management year $252,500 21.0 $5,302,500 $2,500 / acre
Site Maintenance year $255,000 21.0 $5,355,000 $20 / lf perimeter dike
Site Monitoring and Reporting year $250,000 21.0 $5,250,000 Enviro Monitoring

C. Dike Raising $8,730,000
Common Borrow $/cy $15.00 294,000 $4,410,000
Dried Dredged Material $/cy $9.00 480,000 $4,320,000

E. Dredging, Transportation, & Placement Costs $102,690,000
Mob and Demob year $750,000 21.0 $15,750,000
Dredging mcy $2.25 16.1 $36,225,000 Clamshell Dredging
Transportation mcy $0.90 16.1 $14,490,000 $0.10 / NM Haul Distance
Placement mcy $2.25 16.1 $36,225,000 Hydraulic Unloader

Subtotal Cost A+B+C+D $177,905,865

F. Contingency Cost 15% $19,519,125

Total Cost A+B+C+D+E+F $197,424,990

Total Unit Cost $12.26 per cy
Total Unit Cost Rounded $12.00 per cy

Item

Site Characteristics

Total Site Costs
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 3-R-20
Scenario A

Unit Cost Units Quantity Cost

3,000,000 $/Job 1 $3,000,000

Section 2 - Armored Sand Dike 4.46 $/cy 802,175 $3,577,701
Section 3 - Shoreline Dike 20.77 $/cy 131,953 $2,740,664
Unsuitable Replacement 4.46 $/cy 733,000 $3,269,180
10% Loss During Construction 4.46 $/cy 166,713 $743,539
Total 1,833,841 $10,331,083

Section 1 - Rock Dike Section 5.55 $/cy 85,000 $471,750
Section 2 - Armored Sand Dike 5.55 $/cy 733,000 $4,068,150
Unsuitable Excavated from Overtop of Borrow 5.55 $/cy 1,075,000 $5,966,250
Total Volume Excavated 1,893,000
Volume Taken Offsite 100 % 1,893,000
Total $10,506,150

Section 2 - Armored Sand Dike (Slope Armor) 39.00 $/ton 48,000 $1,872,000

Rock Dike Construction
Section 1 - Rock Dike Section (Sand & Placement) 15.27 $/cy 502,574 $7,674,305
Section 1 - Rock Dike Section (Stone & Placement) 23.67 $/cy 150,000 $3,550,500
Total $11,224,805

11.00 $/sy 19,822 $218,042

200,000 $/per 2 $400,000

Section 1 - Rock Dike 4.00 $/sy 34,200 $136,800
Section 2 - Armored Sand Dike 4.00 $/sy 41,028 $164,112
Roadway 4.00 $/sy 24,027 $96,108
Total $397,020

Water Main Relocation 3,500,000 $/job 1 $3,500,000

Community Enhancements 2,000,000 $/job 1 $2,000,000

Demolition
Pier 1 Deck - $/job 1 $0

Storm Drains 5,128,000 $/job 1 $5,128,000

15% $7,286,565

$55,863,665

Road Stone

Stone Work

Unsuitable Excavation/Placement

Alignment 3-R-20    Initial Construction Costs

Mobilization/Demobilization

Construction Element

Sand Fill

Initial Construction Cost

Contingency Cost

Geotextile

Spillways

Scenario A
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 3-R-20
Scenario A

Item Value Units

Site Capacity 16.0 mcy

Site Effective Acreage 95 acres
Annual Placement 0.8 mcy
Site Life 20.0 years
Perimeter Dike 11,795 lf

Unit Unit Rate Quantity Item Cost Comments

A. Initial Construction Costs $58,663,665
Initial Construction Costs $55,863,665 Includes 15% Contingency
Study Costs $2,800,000 Feasibility and PED

B. Site Development Costs $14,468,000
Dredged Material Management year $237,500 20.0 $4,750,000 $2,500 / acre
Site Maintenance year $235,900 20.0 $4,718,000 $20 / lf perimeter dike
Site Monitoring and Reporting year $250,000 20.0 $5,000,000 Enviro Monitoring

C. Dike Raising $3,501,000
Dried Dredged Material $/cy $9.00 389,000 $3,501,000

E. Dredging, Transportation, & Placement Costs $101,400,000
Mob and Demob year $750,000 20.0 $15,000,000
Dredging mcy $2.25 16.0 $36,000,000 Clamshell Dredging
Transportation mcy $0.90 16.0 $14,400,000 $0.10 / NM Haul Distance
Placement mcy $2.25 16.0 $36,000,000 Hydraulic Unloader

Subtotal Cost A+B+C+D $178,032,665

F. Contingency Cost 15% $18,325,350

Total Cost A+B+C+D+E+F $196,358,015

Total Unit Cost $12.27 per cy
Total Unit Cost Rounded $12.00 per cy

Item

Site Characteristics

Total Site Costs
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 3-C-10
Scenario A

Unit Cost Units Quantity Cost

3,000,000 $/Job 1 $3,000,000

Section 1 - Cofferdam Section (Behind) 4.46 $/cy 172,985 $771,513
Section 2 - Armored Sand Dike 4.46 $/cy 560,957 $2,501,868
Section 3 - Shoreline Dike 20.77 $/cy 29,314 $608,852
Unsuitable Replacement 4.46 $/cy 705,000 $3,144,300
10% Loss During Construction 4.46 $/cy 146,826 $654,842
Total 1,615,082 $7,681,375

Section 1 - Cofferdam Section 5.55 $/cy 92,000 $510,600
Section 2 - Armored Sand Dike 5.55 $/cy 705,000 $3,912,750
Unsuitable Excavated from Overtop of Borrow 5.55 $/cy 1,143,000 $6,343,650
Total Volume Excavated 1,940,000
Volume Taken Offsite 100.0 % 1,940,000
Total $10,767,000

Section 2 - Armored Sand Dike (Slope Armor) 39.00 $/ton 48,000 $1,872,000

Cofferdam Construction
Section 1 - Cofferdam Section 9,600 $/lf 950 $9,120,000

11.00 $/sy 21,934 $241,274

200,000 $/per 2 $400,000

Section 2 - Armored Sand Dike 4.00 $/sy 41,028 $164,112
Roadway 4.00 $/sy 26,587 $106,348
Total $270,460

Water Main Relocation 3,500,000 $/job 1 $3,500,000

Community Enhancements 2,000,000 $/job 1 $2,000,000

Demolition
Pier 1 Deck - $/job 1 $0

Storm Drains 5,128,000 $/job 1 $5,128,000

15% $6,597,016

$50,577,126

Road Stone

Stone Work

Unsuitable Excavation/Placement

Alignment 3-C-10    Initial Construction Costs

Mobilization/Demobilization

Construction Element

Sand Fill

Initial Construction Cost

Contingency Cost

Geotextile

Spillways

Scenario A
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 3-C-10
Scenario A

Item Value Units

Site Capacity 16.0 mcy

Site Effective Acreage 101 acres
Annual Placement 0.8 mcy
Site Life 20.0 years
Perimeter Dike 12,750 lf

Unit Unit Rate Quantity Item Cost Comments

A. Initial Construction Costs $53,377,126
Initial Construction Costs $50,577,126 Includes 15% Contingency
Study Costs $2,800,000 Feasibility and PED

B. Site Development Costs $15,150,000
Dredged Material Management year $252,500 20.0 $5,050,000 $2,500 / acre
Site Maintenance year $255,000 20.0 $5,100,000 $20 / lf perimeter dike
Site Monitoring and Reporting year $250,000 20.0 $5,000,000 Enviro Monitoring

C. Dike Raising $8,730,000
Common Borrow $/cy $15.00 294,000 $4,410,000
Dried Dredged Material $/cy $9.00 480,000 $4,320,000

E. Dredging, Transportation, & Placement Costs $101,400,000
Mob and Demob year $750,000 20.0 $15,000,000
Dredging mcy $2.25 16.0 $36,000,000 Clamshell Dredging
Transportation mcy $0.90 16.0 $14,400,000 $0.10 / NM Haul Distance
Placement mcy $2.25 16.0 $36,000,000 Hydraulic Unloader

Subtotal Cost A+B+C+D $178,657,126

F. Contingency Cost 15% $19,212,000

Total Cost A+B+C+D+E+F $197,869,126

Total Unit Cost $12.37 per cy
Total Unit Cost Rounded $12.00 per cy

Item

Site Characteristics

Total Site Costs
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 3-C-20
Scenario A

Unit Cost Units Quantity Cost

3,000,000 $/Job 1 $3,000,000

Section 1 - Cofferdam Section (Behind) 4.46 $/cy 461,897 $2,060,061
Section 2 - Armored Sand Dike 4.46 $/cy 802,175 $3,577,701
Section 3 - Shoreline Dike 20.77 $/cy 131,953 $2,740,664
Unsuitable Replacement 4.46 $/cy 733,000 $3,269,180
10% Loss During Construction 4.46 $/cy 212,903 $949,545
Total 2,341,928 $12,597,150

Section 1 - Cofferdam Section 5.55 $/cy 125,000 $693,750
Section 2 - Armored Sand Dike 5.55 $/cy 733,000 $4,068,150
Unsuitable Excavated from Overtop of Borrow 5.55 $/cy 1,075,000 $5,966,250
Total Volume Excavated 1,933,000
Volume Taken Offsite 100.0 % 1,933,000
Total $10,728,150

Section 2 - Armored Sand Dike (Slope Armor) 39.00 $/ton 48,000 $1,872,000

Cofferdam Construction
Section 1 - Cofferdam Section 9,600 $/lf 950 $9,120,000

11.00 $/sy 19,822 $218,042

200,000 $/per 2 $400,000

Section 2 - Armored Sand Dike 4.00 $/sy 41,028 $164,112
Roadway 4.00 $/sy 24,027 $96,108
Total $260,220

Water Main Relocation 3,500,000 $/job 1 $3,500,000

Community Enhancements 2,000,000 $/job 1 $2,000,000

Demolition
Pier 1 Deck - $/job 1 $0

Storm Drains 5,128,000 $/job 1 $5,128,000

15% $7,323,534

$56,147,096

Road Stone

Stone Work

Unsuitable Excavation/Placement

Initial Construction Cost

Contingency Cost

Geotextile

Spillways

Sand Fill

Scenario A

Alignment 3-C-20    Initial Construction Costs

Mobilization/Demobilization

Construction Element
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 3-C-20
Scenario A

Item Value Units

Site Capacity 15.7 mcy

Site Effective Acreage 95 acres
Annual Placement 0.8 mcy
Site Life 20.0 years
Perimeter Dike 11,795 lf

Unit Unit Rate Quantity Item Cost Comments

A. Initial Construction Costs $58,947,096
Initial Construction Costs $56,147,096 Includes 15% Contingency
Study Costs $2,800,000 Feasibility and PED

B. Site Development Costs $14,468,000
Dredged Material Management year $237,500 20.0 $4,750,000 $2,500 / acre
Site Maintenance year $235,900 20.0 $4,718,000 $20 / lf perimeter dike
Site Monitoring and Reporting year $250,000 20.0 $5,000,000 Enviro Monitoring

C. Dike Raising $3,501,000
Dried Dredged Material $/cy $9.00 389,000 $3,501,000

E. Dredging, Transportation, & Placement Costs $99,780,000
Mob and Demob year $750,000 20.0 $15,000,000
Dredging mcy $2.25 15.7 $35,325,000 Clamshell Dredging
Transportation mcy $0.90 15.7 $14,130,000 $0.10 / NM Haul Distance
Placement mcy $2.25 15.7 $35,325,000 Hydraulic Unloader

Subtotal Cost A+B+C+D $176,696,096

F. Contingency Cost 15% $18,082,350

Total Cost A+B+C+D+E+F $194,778,446

Total Unit Cost $12.41 per cy
Total Unit Cost Rounded $12.00 per cy

Item

Site Characteristics

Total Site Costs
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 2-R-10 
Scenario B

Unit Cost Units Quantity Cost

3,000,000 $/Job 1 $3,000,000

Section 2 - Armored Sand Dike 4.46 $/cy 614,878 $2,742,356
Section 3 - Shoreline Dike 20.77 $/cy 29,314 $608,852
Unsuitable Replacement 4.46 $/cy 851,000 $3,795,460
10% Loss During Construction 4.46 $/cy 149,519 $666,856
Total 1,644,711 $7,813,523

Unsuitable Offsite 5.55 $/cy 1,232,000 $6,837,600
Unsuitable Onsite 2.28 $/cy 1,000,000 $2,280,000
Total Volume Excavated 2,232,000
Volume Taken Offsite 55 % 1,232,000
Idle Days (Waiting for Consolidation) 36,000 $/day 60 $2,160,000
Total $11,277,600

Section 2 - Armored Sand Dike 39.00 $/ton 53,800 $2,098,200

Rock Dike Construction
Section 1 - Rock Dike Section (Sand & Placement) 15.27 $/cy 265,423 $4,053,009
Section 1 - Rock Dike Section (Stone & Placement) 23.67 $/cy 150,000 $3,550,500
Total $7,603,509

11.00 $/sy 23,166 $254,826

200,000 $/per 2 $400,000

Section 1 - Rock Dike 4.00 $/sy 34,200 $136,800
Section 2 - Armored Sand Dike 4.00 $/sy 45,956 $183,824
Roadway 4.00 $/sy 28,080 $112,320
Total $432,944

Water Main Relocation 3,500,000 $/job 1 $3,500,000

Community Enhancements 2,000,000 $/job 1 $2,000,000

Demolition
Pier 1 Deck - $/job 1 $0

Storm Drains 5,128,000 $/job 1 $5,128,000

15% $6,526,290

$50,034,893

Scenario B

Initial Construction Cost

Contingency Cost

Geotextile

Spillways

Road Stone

Stone Work

Unsuitable Excavation/Placement

Alignment 2-R-10    Initial Construction Costs

Mobilization/Demobilization

Construction Element

Sand Fill
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 2-R-10 
Scenario B

Item Value Units

Site Capacity 17.8 mcy

Site Effective Acreage 110 acres
Annual Placement 0.8 mcy
Site Life 23.0 years
Perimeter Dike 13,310 lf

Unit Unit Rate Quantity Item Cost Comments

A. Initial Construction Costs $52,834,893
Initial Construction Costs $50,034,893 Includes 15% Contingency
Study Costs $2,800,000 Feasibility and PED

B. Site Development Costs $18,197,600
Dredged Material Management year $275,000 23.0 $6,325,000 $2,500 / acre
Site Maintenance year $266,200 23.0 $6,122,600 $20 / lf perimeter dike
Site Monitoring and Reporting year $250,000 23.0 $5,750,000 Enviro Monitoring

C. Dike Raising $9,414,000
Common Borrow $/cy $15.00 327,000 $4,905,000
Dried Dredged Material $/cy $9.00 501,000 $4,509,000

E. Dredging, Transportation, & Placement Costs $113,370,000
Mob and Demob year $750,000 23.0 $17,250,000
Dredging $/cy $2.25 17.8 $40,050,000 Clamshell Dredging
Transportation $/cy $0.90 17.8 $16,020,000 $0.10 / NM Haul Distance
Placement $/cy $2.25 17.8 $40,050,000 Hydraulic Unloader

Subtotal Cost A+B+C+D $193,816,493

F. Contingency Cost 15% $21,567,240

Total Cost A+B+C+D+E+F $215,383,733

Total Unit Cost $12.10 per cy
Total Unit Cost Rounded $12.00 per cy

Item

Site Characteristics

Total Site Costs
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 2-R-20
Scenario B

Unit Cost Units Quantity Cost

3,000,000 $/Job 1 $3,000,000

Section 2 - Armored Sand Dike 4.46 $/cy 880,137 $3,925,411
Section 3 - Shoreline Dike 20.77 $/cy 131,953 $2,740,664
Unsuitable Replacement 4.46 $/cy 884,000 $3,942,640
10% Loss During Construction 4.46 $/cy 189,609 $845,656
Total 2,085,699 $11,454,371

Unsuitable Offsite 5.55 $/cy 1,218,000 $6,759,900
Unsuitable Onsite 2.28 $/cy 1,000,000 $2,280,000
Total Volume Excavated 2,218,000
Volume Taken Offsite 55 % 1,218,000
Idle Days (Waiting for Consolidation) 36,000 $/day 60 $2,160,000
Total $11,199,900

Section 2 - Armored Sand Dike (Slope Armor) 39.00 $/ton 53,800 $2,098,200

Rock Dike Construction
Section 1 - Rock Dike Section (Sand & Placement) 15.27 $/cy 502,574 $7,674,305
Section 1 - Rock Dike Section (Stone & Placement) 23.67 $/cy 150,000 $3,550,500
Total $11,224,805

11.00 $/sy 21,021 $231,231

200,000 $/per 2 $400,000

Section 1 - Rock Dike 4.00 $/sy 34,200 $136,800
Section 2 - Armored Sand Dike 4.00 $/sy 45,956 $183,824
Roadway 4.00 $/sy 25,480 $101,920
Total $422,544

Water Main Relocation 3,500,000 $/job 1 $3,500,000

Community Enhancements 2,000,000 $/job 1 $2,000,000

Demolition
Pier 1 Deck - $/job 1 $0

Storm Drains 5,128,000 $/job 1 $5,128,000

15% $7,598,858

$58,257,909

Sand Fill

Scenario B

Alignment 2-R-20    Initial Construction Costs

Mobilization/Demobilization

Construction Element

Road Stone

Stone Work

Unsuitable Excavation/Placement

Initial Construction Cost

Contingency Cost

Geotextile

Spillways
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 2-R-20
Scenario B

Item Value Units

Site Capacity 17.0 mcy

Site Effective Acreage 103 acres
Annual Placement 0.8 mcy
Site Life 22.0 years
Perimeter Dike 12,340 lf

Unit Unit Rate Quantity Item Cost Comments

A. Initial Construction Costs $61,057,909
Initial Construction Costs $58,257,909 Includes 15% Contingency
Study Costs $2,800,000 Feasibility and PED

B. Site Development Costs $16,594,600
Dredged Material Management year $257,500 22.0 $5,665,000 $2,500 / acre
Site Maintenance year $246,800 22.0 $5,429,600 $20 / lf perimeter dike
Site Monitoring and Reporting year $250,000 22.0 $5,500,000 Enviro Monitoring

C. Dike Raising $3,681,000
Dried Dredged Material $/cy $9.00 409,000 $3,681,000

E. Dredging, Transportation, & Placement Costs $108,300,000
Mob and Demob year $750,000 22.0 $16,500,000
Dredging mcy $2.25 17.0 $38,250,000 Clamshell Dredging
Transportation mcy $0.90 17.0 $15,300,000 $0.10 / NM Haul Distance
Placement mcy $2.25 17.0 $38,250,000 Hydraulic Unloader

Subtotal Cost A+B+C+D $189,633,509

F. Contingency Cost 15% $19,706,340

Total Cost A+B+C+D+E+F $209,339,849

Total Unit Cost $12.31 per cy
Total Unit Cost Rounded $12.00 per cy

Item

Site Characteristics

Total Site Costs

GBA Gahagan Bryant Associates, Inc.
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 2-C-10
Scenario B

Unit Cost Units Quantity Cost

3,000,000 $/Job 1 $3,000,000

Section 1 - Cofferdam Section (Behind) 4.46 $/cy 172,985 $771,513
Section 2 - Armored Sand Dike 4.46 $/cy 614,878 $2,742,356
Section 3 - Shoreline Dike 20.77 $/cy 29,314 $608,852
Unsuitable Replacement 4.46 $/cy 851,000 $3,795,460
10% Loss During Construction 4.46 $/cy 166,818 $744,007
Total 1,834,995 $8,662,188

Unsuitable Offsite 5.55 $/cy 1,269,000 $7,042,950
Unsuitable Onsite 2.28 $/cy 1,000,000 $2,280,000
Total Volume Excavated 2,269,000
Volume Taken Offsite 56 % 1,269,000
Idle Days (Waiting for Consolidation) 36,000 $/day 60 $2,160,000
Total $11,482,950

Section 2 - Armored Sand Dike (Slope Armor) 39.00 $/ton 53,800 $2,098,200

Cofferdam Construction
Section 1 - Cofferdam Section 9,600 $/lf 950 $9,120,000

11.00 $/sy 23,166 $254,826

200,000 $/per 2 $400,000

Section 2 - Armored Sand Dike 4.00 $/sy 45,956 $183,824
Roadway 4.00 $/sy 28,080 $112,320
Total $296,144

Water Main Relocation 3,500,000 $/job 1 $3,500,000

Community Enhancements 2,000,000 $/job 1 $2,000,000

Demolition
Pier 1 Deck - $/job 1 $0

Storm Drains 5,128,000 $/job 1 $5,128,000

15% $6,891,346

$52,833,654

Sand Fill

Scenario B

Alignment 2-C-10    Initial Construction Costs

Mobilization/Demobilization

Construction Element

Road Stone

Stone Work

Unsuitable Excavation/Placement

Initial Construction Cost

Contingency Cost

Geotextile

Spillways
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 2-C-10
Scenario B

Item Value Units

Site Capacity 17.6 mcy

Site Effective Acreage 110 acres
Annual Placement 0.8 mcy
Site Life 22.0 years
Perimeter Dike 13,310 lf

Unit Unit Rate Quantity Item Cost Comments

A. Initial Construction Costs $55,633,654
Initial Construction Costs $52,833,654 Includes 15% Contingency
Study Costs $2,800,000 Feasibility and PED

B. Site Development Costs $17,406,400
Dredged Material Management year $275,000 22.0 $6,050,000 $2,500 / acre
Site Maintenance year $266,200 22.0 $5,856,400 $20 / lf perimeter dike
Site Monitoring and Reporting year $250,000 22.0 $5,500,000 Enviro Monitoring

C. Dike Raising $9,414,000
Common Borrow $/cy $15.00 327,000 $4,905,000
Dried Dredged Material $/cy $9.00 501,000 $4,509,000

E. Dredging, Transportation, & Placement Costs $111,540,000
Mob and Demob year $750,000 22.0 $16,500,000
Dredging mcy $2.25 17.6 $39,600,000 Clamshell Dredging
Transportation mcy $0.90 17.6 $15,840,000 $0.10 / NM Haul Distance
Placement mcy $2.25 17.6 $39,600,000 Hydraulic Unloader

Subtotal Cost A+B+C+D $193,994,054

F. Contingency Cost 15% $21,174,060

Total Cost A+B+C+D+E+F $215,168,114

Total Unit Cost $12.23 per cy
Total Unit Cost Rounded $12.00 per cy

Item

Site Characteristics

Total Site Costs

GBA Gahagan Bryant Associates, Inc.
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 2-C-20
Scenario B

Unit Cost Units Quantity Cost

3,000,000 $/Job 1 $3,000,000

Section 1 - Cofferdam Section (Behind) 4.46 $/cy 461,897 $2,060,061
Section 2 - Armored Sand Dike 4.46 $/cy 880,137 $3,925,411
Section 3 - Shoreline Dike 20.77 $/cy 131,953 $2,740,664
Unsuitable Replacement 4.46 $/cy 884,000 $3,942,640
10% Loss During Construction 4.46 $/cy 235,799 $1,051,662
Total 2,593,786 $13,720,438

Unsuitable Offsite 5.55 $/cy 1,258,000 $6,981,900
Unsuitable Onsite 2.28 $/cy 1,000,000 $2,280,000
Total Volume Excavated 2,258,000
Volume Taken Offsite 56 % 1,258,000
Idle Days (Waiting for Consolidation) 36,000 $/day 60 $2,160,000
Total $11,421,900

Section 2 - Armored Sand Dike (Slope Armor) 39.00 $/ton 53,800 $2,098,200

Cofferdam Construction
Section 1 - Cofferdam Section 9,600 $/lf 950 $9,120,000

11.00 $/sy 21,021 $231,231

200,000 $/per 2 $400,000

Section 2 - Armored Sand Dike 4.00 $/sy 45,956 $183,824
Roadway 4.00 $/sy 25,480 $101,920
Total $285,744

Water Main Relocation 3,500,000 $/job 1 $3,500,000

Community Enhancements 2,000,000 $/job 1 $2,000,000

Demolition
Pier 1 Deck - $/job 1 $0

Storm Drains 5,128,000 $/job 1 $5,128,000

15% $7,635,827

$58,541,340

Scenario B

Initial Construction Cost

Contingency Cost

Geotextile

Spillways

Road Stone

Stone Work

Unsuitable Excavation/Placement

Alignment 2-C-20    Initial Construction Costs

Mobilization/Demobilization

Construction Element

Sand Fill

GBA Gahagan Bryant Associates, Inc.
Appendix-Scenario_B, FR.xls

1/23/2006
7 of 16



Masonville Feasibility Study (Job No. 221.6.1) Alignment 2-C-20
Scenario B

Item Value Units

Site Capacity 16.7 mcy

Site Effective Acreage 103 acres
Annual Placement 0.8 mcy
Site Life 21.0 years
Perimeter Dike 12,340 lf

Unit Unit Rate Quantity Item Cost Comments

A. Initial Construction Costs $61,341,340
Initial Construction Costs $58,541,340 Includes 15% Contingency
Study Costs $2,800,000 Feasibility and PED

B. Site Development Costs $15,840,300
Dredged Material Management year $257,500 21.0 $5,407,500 $2,500 / acre
Site Maintenance year $246,800 21.0 $5,182,800 $20 / lf perimeter dike
Site Monitoring and Reporting year $250,000 21.0 $5,250,000 Enviro Monitoring

C. Dike Raising $3,681,000
Dried Dredged Material $/cy $9.00 409,000 $3,681,000

E. Dredging, Transportation, & Placement Costs $105,930,000
Mob and Demob year $750,000 21.0 $15,750,000
Dredging mcy $2.25 16.7 $37,575,000 Clamshell Dredging
Transportation mcy $0.90 16.7 $15,030,000 $0.10 / NM Haul Distance
Placement mcy $2.25 16.7 $37,575,000 Hydraulic Unloader

Subtotal Cost A+B+C+D $186,792,640

F. Contingency Cost 15% $19,237,695

Total Cost A+B+C+D+E+F $206,030,335

Total Unit Cost $12.34 per cy
Total Unit Cost Rounded $12.00 per cy

Item

Site Characteristics

Total Site Costs

GBA Gahagan Bryant Associates, Inc.
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 3-R-10
Scenario B

Unit Cost Units Quantity Cost

3,000,000 $/Job 1 $3,000,000

Section 2 - Armored Sand Dike 4.46 $/cy 560,957 $2,501,868
Section 3 - Shoreline Dike 20.77 $/cy 29,314 $608,852
Unsuitable Replacement 4.46 $/cy 705,000 $3,144,300
10% Loss During Construction 4.46 $/cy 129,527 $577,691
Total 1,424,798 $6,832,711

Unsuitable Offsite 5.55 $/cy 903,000 $5,011,650
Unsuitable Onsite 2.28 $/cy 1,000,000 $2,280,000
Total Volume Excavated 1,903,000
Volume Taken Offsite 47 % 903,000
Idle Days (Waiting for Consolidation) 36,000 $/day 60 $2,160,000
Total $9,451,650

Section 2 - Armored Sand Dike (Slope Armor) 39.00 $/ton 48,000 $1,872,000

Rock Dike Construction
Section 1 - Rock Dike Section (Sand & Placement) 15.27 $/cy 265,423 $4,053,009
Section 1 - Rock Dike Section (Stone & Placement) 23.67 $/cy 150,000 $3,550,500
Total $7,603,509

11.00 $/sy 21,934 $241,274

200,000 $/per 2 $400,000

Section 1 - Rock Dike 4.00 $/sy 34,200 $136,800
Section 2 - Armored Sand Dike 4.00 $/sy 41,028 $164,112
Roadway 4.00 $/sy 26,587 $106,348
Total $407,260

Water Main Relocation 3,500,000 $/job 1 $3,500,000

Community Enhancements 2,000,000 $/job 1 $2,000,000

Demolition
Pier 1 Deck - $/job 1 $0

Storm Drains 5,128,000 $/job 1 $5,128,000

15% $6,065,461

$46,501,865

Sand Fill

Scenario B

Alignment 3-R-10    Initial Construction Costs

Mobilization/Demobilization

Construction Element

Road Stone

Stone Work

Unsuitable Excavation/Placement

Initial Construction Cost

Contingency Cost

Geotextile

Spillways
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 3-R-10
Scenario B

Item Value Units

Site Capacity 15.6 mcy

Site Effective Acreage 101 acres
Annual Placement 0.8 mcy
Site Life 20.0 years
Perimeter Dike 12,750 lf

Unit Unit Rate Quantity Item Cost Comments

A. Initial Construction Costs $49,301,865
Initial Construction Costs $46,501,865 Includes 15% Contingency
Study Costs $2,800,000 Feasibility and PED

B. Site Development Costs $15,150,000
Dredged Material Management year $252,500 20.0 $5,050,000 $2,500 / acre
Site Maintenance year $255,000 20.0 $5,100,000 $20 / lf perimeter dike
Site Monitoring and Reporting year $250,000 20.0 $5,000,000 Enviro Monitoring

C. Dike Raising $8,730,000
Common Borrow $/cy $15.00 294,000.00 $4,410,000
Dried Dredged Material $/cy $9.00 480,000.00 $4,320,000

E. Dredging, Transportation, & Placement Costs $99,240,000
Mob and Demob year $750,000 20.0 $15,000,000
Dredging mcy $2.25 15.6 $35,100,000 Clamshell Dredging
Transportation mcy $0.90 15.6 $14,040,000 $0.10 / NM Haul Distance
Placement mcy $2.25 15.6 $35,100,000 Hydraulic Unloader

Subtotal Cost A+B+C+D $172,421,865

F. Contingency Cost 15% $18,888,000

Total Cost A+B+C+D+E+F $191,309,865

Total Unit Cost $12.26 per cy
Total Unit Cost Rounded $12.00 per cy

Item

Site Characteristics

Total Site Costs

GBA Gahagan Bryant Associates, Inc.
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 3-R-20
Scenario B

Unit Cost Units Quantity Cost

3,000,000 $/Job 1 $3,000,000

Section 2 - Armored Sand Dike 4.46 $/cy 802,175 $3,577,701
Section 3 - Shoreline Dike 20.77 $/cy 131,953 $2,740,664
Unsuitable Replacement 4.46 $/cy 733,000 $3,269,180
10% Loss During Construction 4.46 $/cy 166,713 $743,539
Total 1,833,841 $10,331,083

Unsuitable Offsite 5.55 $/cy 893,000 $4,956,150
Unsuitable Onsite 2.28 $/cy 1,000,000 $2,280,000
Total Volume Excavated 1,893,000
Volume Taken Offsite 47 % 893,000
Idle Days (Waiting for Consolidation) 36,000 $/day 60 $2,160,000
Total $9,396,150

Section 2 - Armored Sand Dike (Slope Armor) 39.00 $/ton 48,000 $1,872,000

Rock Dike Construction
Section 1 - Rock Dike Section (Sand & Placement) 15.27 $/cy 502,574 $7,674,305
Section 1 - Rock Dike Section (Stone & Placement) 23.67 $/cy 150,000 $3,550,500
Total $11,224,805

11.00 $/sy 19,822 $218,042

200,000 $/per 2 $400,000

Section 1 - Rock Dike 4.00 $/sy 34,200 $136,800
Section 2 - Armored Sand Dike 4.00 $/sy 41,028 $164,112
Roadway 4.00 $/sy 24,027 $96,108
Total $397,020

Water Main Relocation 3,500,000 $/job 1 $3,500,000

Community Enhancements 2,000,000 $/job 1 $2,000,000

Demolition
Pier 1 Deck - $/job 1 $0

Storm Drains 5,128,000 $/job 1 $5,128,000

15% $7,120,065

$54,587,165

Scenario B

Initial Construction Cost

Contingency Cost

Geotextile

Spillways

Road Stone

Stone Work

Unsuitable Excavation/Placement

Alignment 3-R-20    Initial Construction Costs

Mobilization/Demobilization

Construction Element

Sand Fill
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 3-R-20
Scenario B

Item Value Units

Site Capacity 15.4 mcy

Site Effective Acreage 95 acres
Annual Placement 0.8 mcy
Site Life 20.0 years
Perimeter Dike 11,795 lf

Unit Unit Rate Quantity Item Cost Comments

A. Initial Construction Costs $57,387,165
Initial Construction Costs $54,587,165 Includes 15% Contingency
Study Costs $2,800,000 Feasibility and PED

B. Site Development Costs $14,468,000
Dredged Material Management year $237,500 20.0 $4,750,000 $2,500 / acre
Site Maintenance year $235,900 20.0 $4,718,000 $20 / lf perimeter dike
Site Monitoring and Reporting year $250,000 20.0 $5,000,000 Enviro Monitoring

C. Dike Raising $3,501,000
Dried Dredged Material $/cy $9.00 389,000 $3,501,000

E. Dredging, Transportation, & Placement Costs $98,160,000
Mob and Demob year $750,000 20.0 $15,000,000
Dredging mcy $2.25 15.4 $34,650,000 Clamshell Dredging
Transportation mcy $0.90 15.4 $13,860,000 $0.10 / NM Haul Distance
Placement mcy $2.25 15.4 $34,650,000 Hydraulic Unloader

Subtotal Cost A+B+C+D $173,516,165

F. Contingency Cost 15% $17,839,350

Total Cost A+B+C+D+E+F $191,355,515

Total Unit Cost $12.43 per cy
Total Unit Cost Rounded $12.00 per cy

Item

Site Characteristics

Total Site Costs
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 3-C-10
Scenario B

Unit Cost Units Quantity Cost

3,000,000 $/Job 1 $3,000,000

Section 1 - Cofferdam Section (Behind) 4.46 $/cy 172,985 $771,513
Section 2 - Armored Sand Dike 4.46 $/cy 560,957 $2,501,868
Section 3 - Shoreline Dike 20.77 $/cy 29,314 $608,852
Unsuitable Replacement 4.46 $/cy 705,000 $3,144,300
10% Loss During Construction 4.46 $/cy 146,826 $654,842
Total $7,681,375

Unsuitable Offsite 5.55 $/cy 940,000 $5,217,000
Unsuitable Onsite 2.28 $/cy 1,000,000 $2,280,000
Total Volume Excavated 1,940,000
Volume Taken Offsite 48 % 940,000
Idle Days (Waiting for Consolidation) 36,000 $/day 60 $2,160,000
Total $9,657,000

Section 2 - Armored Sand Dike (Slope Armor) 39.00 $/ton 48,000 $1,872,000

Cofferdam Construction
Section 1 - Cofferdam Section 9,600 $/lf 950 $9,120,000

11.00 $/sy 21,934 $241,274

200,000 $/per 2 $400,000

Section 2 - Armored Sand Dike 4.00 $/sy 41,028 $164,112
Roadway 4.00 $/sy 26,587 $106,348
Total $270,460

Water Main Relocation 3,500,000 $/job 1 $3,500,000

Community Enhancements 2,000,000 $/job 1 $2,000,000

Demolition
Pier 1 Deck - $/job 1 $0

Storm Drains 5,128,000 $/job 1 $5,128,000

15% $6,430,516

$49,300,626

Scenario B

Initial Construction Cost

Contingency Cost

Geotextile

Spillways

Road Stone

Stone Work

Unsuitable Excavation/Placement

Alignment 3-C-10    Initial Construction Costs

Mobilization/Demobilization

Construction Element
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 3-C-10
Scenario B

Item Value Units

Site Capacity 15.4 mcy

Site Effective Acreage 101 acres
Annual Placement 0.8 mcy
Site Life 20.0 years
Perimeter Dike 12,750 lf

Unit Unit Rate Quantity Item Cost Comments

A. Initial Construction Costs $52,100,626
Initial Construction Costs $49,300,626 Includes 15% Contingency
Study Costs $2,800,000 Feasibility and PED

B. Site Development Costs $15,150,000
Dredged Material Management year $252,500 20.0 $5,050,000 $2,500 / acre
Site Maintenance year $255,000 20.0 $5,100,000 $20 / lf perimeter dike
Site Monitoring and Reporting year $250,000 20.0 $5,000,000 Enviro Monitoring

C. Dike Raising $8,730,000
Common Borrow $/cy $15.00 294,000 $4,410,000
Dried Dredged Material $/cy $9.00 480,000 $4,320,000

E. Dredging, Transportation, & Placement Costs $98,160,000
Mob and Demob year $750,000 20.0 $15,000,000
Dredging mcy $2.25 15.4 $34,650,000 Clamshell Dredging
Transportation mcy $0.90 15.4 $13,860,000 $0.10 / NM Haul Distance
Placement mcy $2.25 15.4 $34,650,000 Hydraulic Unloader

Subtotal Cost A+B+C+D $174,140,626

F. Contingency Cost 15% $18,726,000

Total Cost A+B+C+D+E+F $192,866,626

Total Unit Cost $12.52 per cy
Total Unit Cost Rounded $13.00 per cy

Item

Site Characteristics

Total Site Costs
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 3-C-20
Scenario B

Unit Cost Units Quantity Cost

3,000,000 $/Job 1 $3,000,000

Section 1 - Cofferdam Section (Behind) 4.46 $/cy 461,897 $2,060,061
Section 2 - Armored Sand Dike 4.46 $/cy 802,175 $3,577,701
Section 3 - Shoreline Dike 20.77 $/cy 131,953 $2,740,664
Unsuitable Replacement 4.46 $/cy 733,000 $3,269,180
10% Loss During Construction 4.46 $/cy 212,903 $949,545
Total $12,597,150

Unsuitable Offsite 5.55 $/cy 933,000 $5,178,150
Unsuitable Onsite 2.28 $/cy 1,000,000 $2,280,000
Total Volume Excavated 1,933,000
Volume Taken Offsite 48 % 933,000
Idle Days (Waiting for Consolidation) 36,000 $/day 60 $2,160,000
Total $9,618,150

Section 2 - Armored Sand Dike (Slope Armor) 39.00 $/ton 48,000 $1,872,000

Cofferdam Construction
Section 1 - Cofferdam Section 9,600 $/lf 950 $9,120,000

11.00 $/sy 19,822 $218,042

200,000 $/per 2 $400,000

Section 2 - Armored Sand Dike 4.00 $/sy 41,028 $164,112
Roadway 4.00 $/sy 24,027 $96,108
Total $260,220

Water Main Relocation 3,500,000 $/job 1 $3,500,000

Community Enhancements 2,000,000 $/job 1 $2,000,000

Demolition
Pier 1 Deck - $/job 1 $0

Storm Drains 5,128,000 $/job 1 $5,128,000

15% $7,157,034

$54,870,596

Sand Fill

Scenario B

Alignment 3-C-20    Initial Construction Costs

Mobilization/Demobilization

Construction Element

Road Stone

Stone Work

Unsuitable Excavation/Placement
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 3-C-20
Scenario B

Item Value Units

Site Capacity 15.1 mcy

Site Effective Acreage 95 acres
Annual Placement 0.8 mcy
Site Life 19.0 years
Perimeter Dike 11,795 lf

Unit Unit Rate Quantity Item Cost Comments

A. Initial Construction Costs $57,670,596
Initial Construction Costs $54,870,596 Includes 15% Contingency
Study Costs $2,800,000 Feasibility and PED

B. Site Development Costs $13,744,600
Dredged Material Management year $237,500 19.0 $4,512,500 $2,500 / acre
Site Maintenance year $235,900 19.0 $4,482,100 $20 / lf perimeter dike
Site Monitoring and Reporting year $250,000 19.0 $4,750,000 Enviro Monitoring

C. Dike Raising $3,501,000
Dried Dredged Material $/cy $9.00 389,000 $3,501,000

E. Dredging, Transportation, & Placement Costs $95,790,000
Mob and Demob year $750,000 19.0 $14,250,000
Dredging mcy $2.25 15.1 $33,975,000 Clamshell Dredging
Transportation mcy $0.90 15.1 $13,590,000 $0.10 / NM Haul Distance
Placement mcy $2.25 15.1 $33,975,000 Hydraulic Unloader

Subtotal Cost A+B+C+D $170,706,196

F. Contingency Cost 15% $17,375,340

Total Cost A+B+C+D+E+F $188,081,536

Total Unit Cost $12.46 per cy
Total Unit Cost Rounded $12.00 per cy

Item

Site Characteristics

Total Site Costs
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 2-R-10 
Scenario C

Unit Cost Units Quantity Cost

3,000,000 $/Job 1 $3,000,000

Section 2 - Armored Sand Dike 4.46 $/cy 614,878 $2,742,356
Section 3 - Shoreline Dike 20.77 $/cy 29,314 $608,852
Unsuitable Replacement 4.46 $/cy 851,000 $3,795,460
10% Loss During Construction 4.46 $/cy 149,519 $666,856
Total $7,813,523

27" Hydraulic Dredge 2.28 $/cy 450,000 $1,026,000
Clamshell w/ Dump Scows 4.22 $/cy 1,782,000 $7,520,040
Total Volume Excavated 2,232,000
Volume Taken Offsite 80 %
Interim Standby 18,680,000 $/event 1 $18,680,000
Total $27,226,040

Section 2 - Armored Sand Dike 39.00 $/ton 53,800 $2,098,200

Rock Dike Construction
Section 1 - Rock Dike Section (Sand & Placement) 15.27 $/cy 265,423 $4,053,009
Section 1 - Rock Dike Section (Stone & Placement) 23.67 $/cy 150,000 $3,550,500
Total $7,603,509

11.00 $/sy 23,166 $254,826

200,000 $/per 2 $400,000

Section 1 - Rock Dike 4.00 $/sy 34,200 $136,800
Section 2 - Armored Sand Dike 4.00 $/sy 45,956 $183,824
Roadway 4.00 $/sy 28,080 $112,320
Total $432,944

Water Main Relocation 3,500,000 $/job 1 $3,500,000

Community Enhancements 2,000,000 $/job 1 $2,000,000

Demolition
Pier 1 Deck - $/job 1 $0

Storm Drains 5,128,000 $/job 1 $5,128,000

15% $8,918,556

$68,375,599

Road Stone

Stone Work

Unsuitable Excavation/Placement

Alignment 2-R-10    Initial Construction Costs

Mobilization/Demobilization

Construction Element

Sand Fill

Initial Construction Cost

Contingency Cost

Geotextile

Spillways
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 2-R-10 
Scenario C

Item Value Units

Site Capacity 15.0 mcy

Site Effective Acreage 110 acres
Annual Placement 0.8 mcy
Site Life 19.0 years
Perimeter Dike 13,310 lf

Unit Unit Rate Quantity Item Cost Comments

A. Initial Construction Costs $71,175,599
Initial Construction Costs $68,375,599 Includes 15% Contingency
Study Costs $2,800,000 Feasibility and PED

B. Site Development Costs $15,032,800
Dredged Material Management year $275,000 19.0 $5,225,000 $2,500 / acre
Site Maintenance year $266,200 19.0 $5,057,800 $20 / lf perimeter dike
Site Monitoring and Reporting year $250,000 19.0 $4,750,000 Enviro Monitoring

C. Dike Raising $9,414,000
Common Borrow $/cy $15.00 327,000 $4,905,000
Dried Dredged Material $/cy $9.00 501,000 $4,509,000

E. Dredging, Transportation, & Placement Costs $95,250,000
Mob and Demob year $750,000 19.0 $14,250,000
Dredging mcy $2.25 15.0 $33,750,000 Clamshell Dredging
Transportation mcy $0.90 15.0 $13,500,000 $0.10 / NM Haul Distance
Placement mcy $2.25 15.0 $33,750,000 Hydraulic Unloader

Subtotal Cost A+B+C+D $190,872,399

F. Contingency Cost 15% $18,374,520

Total Cost A+B+C+D+E+F $209,246,919

Total Unit Cost $13.95 per cy
Total Unit Cost Rounded $14.00 per cy

Item

Site Characteristics

Total Site Costs
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 2-R-20
Scenario C

Unit Cost Units Quantity Cost

3,000,000 $/Job 1 $3,000,000

Section 2 - Armored Sand Dike 4.46 $/cy 880,137 $3,925,411
Section 3 - Shoreline Dike 20.77 $/cy 131,953 $2,740,664
Unsuitable Replacement 4.46 $/cy 884,000 $3,942,640
10% Loss During Construction 4.46 $/cy 189,609 $845,656
Total $11,454,371

27" Hydraulic Dredge 2.28 $/cy 450,000 $1,026,000
Clamshell w/ Dump Scows 4.22 $/cy 1,768,000 $7,460,960
Total Volume Excavated 2,218,000
Volume Taken Offsite 80 % 0
Interim Standby 18,680,000 $/event 1 $18,680,000
Total $27,166,960

Section 2 - Armored Sand Dike (Slope Armor) 39.00 $/ton 53,800 $2,098,200

Rock Dike Construction
Section 1 - Rock Dike Section (Sand & Placement) 15.27 $/cy 502,574 $7,674,305
Section 1 - Rock Dike Section (Stone & Placement) 23.67 $/cy 150,000 $3,550,500
Total $11,224,805

11.00 $/sy 21,021 $231,231

200,000 $/per 2 $400,000

Section 1 - Rock Dike 4.00 $/sy 34,200 $136,800
Section 2 - Armored Sand Dike 4.00 $/sy 45,956 $183,824
Roadway 4.00 $/sy 25,480 $101,920
Total $422,544

Water Main Relocation 3,500,000 $/job 1 $3,500,000

Community Enhancements 2,000,000 $/job 1 $2,000,000

Demolition
Pier 1 Deck - $/job 1 $0

Storm Drains 5,128,000 $/job 1 $5,128,000

15% $9,993,917

$76,620,028

Road Stone

Stone Work

Unsuitable Excavation/Placement

Initial Construction Cost

Contingency Cost

Geotextile

Spillways

Sand Fill

Scenario C
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 2-R-20
Scenario C

Item Value Units

Site Capacity 14.4 mcy

Site Effective Acreage 103 acres
Annual Placement 0.8 mcy
Site Life 18.0 years
Perimeter Dike 12,340 lf

Unit Unit Rate Quantity Item Cost Comments

A. Initial Construction Costs $79,420,028
Initial Construction Costs $76,620,028 Includes 15% Contingency
Study Costs $2,800,000 Feasibility and PED

B. Site Development Costs $13,577,400
Dredged Material Management year $257,500 18.0 $4,635,000 $2,500 / acre
Site Maintenance year $246,800 18.0 $4,442,400 $20 / lf perimeter dike
Site Monitoring and Reporting year $250,000 18.0 $4,500,000 Enviro Monitoring

C. Dike Raising $3,681,000
Dried Dredged Material $/cy $9.00 409,000 $3,681,000

E. Dredging, Transportation, & Placement Costs $91,260,000
Mob and Demob year $750,000 18.0 $13,500,000
Dredging mcy $2.25 14.4 $32,400,000 Clamshell Dredging
Transportation mcy $0.90 14.4 $12,960,000 $0.10 / NM Haul Distance
Placement mcy $2.25 14.4 $32,400,000 Hydraulic Unloader

Subtotal Cost A+B+C+D $187,938,428

F. Contingency Cost 15% $16,697,760

Total Cost A+B+C+D+E+F $204,636,188

Total Unit Cost $14.21 per cy
Total Unit Cost Rounded $14.00 per cy

Item

Site Characteristics

Total Site Costs
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 2-C-10
Scenario C

Unit Cost Units Quantity Cost

3,000,000 $/Job 1 $3,000,000

Section 1 - Cofferdam Section (Behind) 4.46 $/cy 172,985 $771,513
Section 2 - Armored Sand Dike 4.46 $/cy 614,878 $2,742,356
Section 3 - Shoreline Dike 20.77 $/cy 29,314 $608,852
Unsuitable Replacement 4.46 $/cy 851,000 $3,795,460
10% Loss During Construction 4.46 $/cy 166,818 $744,007
Total $8,662,188

27" Hydraulic Dredge 2.28 $/cy 450,000 $1,026,000
Clamshell w/ Dump Scows 4.22 $/cy 1,819,000 $7,676,180
Total Volume Excavated 2,269,000
Volume Taken Offsite 80 %
Interim Standby 18,680,000 $/event 1 $18,680,000
Total $27,382,180

Section 2 - Armored Sand Dike (Slope Armor) 39.00 $/ton 53,800 $2,098,200

Cofferdam Construction
Section 1 - Cofferdam Section 9,600 $/lf 950 $9,120,000

11.00 $/sy 23,166 $254,826

200,000 $/per 2 $400,000

Section 2 - Armored Sand Dike 4.00 $/sy 45,956 $183,824
Roadway 4.00 $/sy 28,080 $112,320
Total $296,144

Water Main Relocation 3,500,000 $/job 1 $3,500,000

Community Enhancements 2,000,000 $/job 1 $2,000,000

Demolition
Pier 1 Deck - $/job 1 $0

Storm Drains 5,128,000 $/job 1 $5,128,000

15% $9,276,231

$71,117,768

Road Stone

Stone Work

Unsuitable Excavation/Placement

Initial Construction Cost

Contingency Cost

Geotextile

Spillways

Sand Fill

Scenario C

Alignment 2-C-10    Initial Construction Costs

Mobilization/Demobilization

Construction Element
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 2-C-10
Scenario C

Item Value Units

Site Capacity 14.8 mcy

Site Effective Acreage 110 acres
Annual Placement 0.8 mcy
Site Life 19.0 years
Perimeter Dike 13,310 lf

Unit Unit Rate Quantity Item Cost Comments

A. Initial Construction Costs $73,917,768
Initial Construction Costs $71,117,768 Includes 15% Contingency
Study Costs $2,800,000 Feasibility and PED

B. Site Development Costs $15,032,800
Dredged Material Management year $275,000 19.0 $5,225,000 $2,500 / acre
Site Maintenance year $266,200 19.0 $5,057,800 $20 / lf perimeter dike
Site Monitoring and Reporting year $250,000 19.0 $4,750,000 Enviro Monitoring

C. Dike Raising $9,414,000
Common Borrow $/cy $15.00 327,000 $4,905,000
Dried Dredged Material $/cy $9.00 501,000 $4,509,000

E. Dredging, Transportation, & Placement Costs $94,170,000
Mob and Demob year $750,000 19.0 $14,250,000
Dredging mcy $2.25 14.8 $33,300,000 Clamshell Dredging
Transportation mcy $0.90 14.8 $13,320,000 $0.10 / NM Haul Distance
Placement mcy $2.25 14.8 $33,300,000 Hydraulic Unloader

Subtotal Cost A+B+C+D $192,534,568

F. Contingency Cost 15% $18,212,520

Total Cost A+B+C+D+E+F $210,747,088

Total Unit Cost $14.24 per cy
Total Unit Cost Rounded $14.00 per cy

Item

Site Characteristics

Total Site Costs
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 2-C-20
Scenario C

Unit Cost Units Quantity Cost

3,000,000 $/Job 1 $3,000,000

Section 1 - Cofferdam Section (Behind) 4.46 $/cy 461,897 $2,060,061
Section 2 - Armored Sand Dike 4.46 $/cy 880,137 $3,925,411
Section 3 - Shoreline Dike 20.77 $/cy 131,953 $2,740,664
Unsuitable Replacement 4.46 $/cy 884,000 $3,942,640
10% Loss During Construction 4.46 $/cy 235,799 $1,051,662
Total $13,720,438

27" Hydraulic Dredge 2.28 $/cy 450,000 $1,026,000
Clamshell w/ Dump Scows 4.22 $/cy 1,808,000 $7,629,760
Total Volume Excavated 2,258,000
Volume Taken Offsite 80 %
Interim Standby 18,680,000 $/event 1 $18,680,000
Total $27,335,760

Section 2 - Armored Sand Dike (Slope Armor) 39.00 $/ton 53,800 $2,098,200

Cofferdam Construction
Section 1 - Cofferdam Section 9,600 $/lf 950 $9,120,000

11.00 $/sy 21,021 $231,231

200,000 $/per 2 $400,000

Section 2 - Armored Sand Dike 4.00 $/sy 45,956 $183,824
Roadway 4.00 $/sy 25,480 $101,920
Total $285,744

Water Main Relocation 3,500,000 $/job 1 $3,500,000

Community Enhancements 2,000,000 $/job 1 $2,000,000

Demolition
Pier 1 Deck - $/job 1 $0

Storm Drains 5,128,000 $/job 1 $5,128,000

15% $10,022,906

$76,842,279

Road Stone

Stone Work

Unsuitable Excavation/Placement

Alignment 2-C-20    Initial Construction Costs

Mobilization/Demobilization

Construction Element

Sand Fill

Initial Construction Cost

Contingency Cost

Geotextile

Spillways

Scenario C
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 2-C-20
Scenario C

Item Value Units

Site Capacity 14.1 mcy

Site Effective Acreage 103 acres
Annual Placement 0.8 mcy
Site Life 18.0 years
Perimeter Dike 12,340 lf

Unit Unit Rate Quantity Item Cost Comments

A. Initial Construction Costs $79,642,279
Initial Construction Costs $76,842,279 Includes 15% Contingency
Study Costs $2,800,000 Feasibility and PED

B. Site Development Costs $13,577,400
Dredged Material Management year $257,500 18.0 $4,635,000 $2,500 / acre
Site Maintenance year $246,800 18.0 $4,442,400 $20 / lf perimeter dike
Site Monitoring and Reporting year $250,000 18.0 $4,500,000 Enviro Monitoring

C. Dike Raising $3,681,000
Dried Dredged Material $/cy $9.00 409,000 $3,681,000

E. Dredging, Transportation, & Placement Costs $89,640,000
Mob and Demob year $750,000 18.0 $13,500,000
Dredging mcy $2.25 14.1 $31,725,000 Clamshell Dredging
Transportation mcy $0.90 14.1 $12,690,000 $0.10 / NM Haul Distance
Placement mcy $2.25 14.1 $31,725,000 Hydraulic Unloader

Subtotal Cost A+B+C+D $186,540,679

F. Contingency Cost 15% $16,454,760

Total Cost A+B+C+D+E+F $202,995,439

Total Unit Cost $14.40 per cy
Total Unit Cost Rounded $14.00 per cy

Item

Site Characteristics

Total Site Costs
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 3-R-10
Scenario C

Unit Cost Units Quantity Cost

3,000,000 $/Job 1 $3,000,000

Section 2 - Armored Sand Dike 4.46 $/cy 560,957 $2,501,868
Section 3 - Shoreline Dike 20.77 $/cy 29,314 $608,852
Unsuitable Replacement 4.46 $/cy 705,000 $3,144,300
10% Loss During Construction 4.46 $/cy 129,527 $577,691
Total $6,832,711

27" Hydraulic Dredge 2.28 $/cy 450,000 $1,026,000
Clamshell w/ Dump Scows 4.22 $/cy 1,453,000 $6,131,660
Total Volume Excavated 1,903,000
Volume Taken Offsite 76 %
Interim Standby 18,680,000 $/event 1 $18,680,000
Total $25,837,660

Section 2 - Armored Sand Dike (Slope Armor) 39.00 $/ton 48,000 $1,872,000

Rock Dike Construction
Section 1 - Rock Dike Section (Sand & Placement) 15.27 $/cy 265,423 $4,053,009
Section 1 - Rock Dike Section (Stone & Placement) 23.67 $/cy 150,000 $3,550,500
Total $7,603,509

11.00 $/sy 21,934 $241,274

200,000 $/per 2 $400,000

Section 1 - Rock Dike 4.00 $/sy 34,200 $136,800
Section 2 - Armored Sand Dike 4.00 $/sy 41,028 $164,112
Roadway 4.00 $/sy 26,587 $106,348
Total $407,260

Water Main Relocation 3,500,000 $/job 1 $3,500,000

Community Enhancements 2,000,000 $/job 1 $2,000,000

Demolition
Pier 1 Deck - $/job 1 $0

Storm Drains 5,128,000 $/job 1 $5,128,000

15% $8,523,362

$65,345,776

Road Stone

Stone Work

Unsuitable Excavation/Placement

Initial Construction Cost

Contingency Cost

Geotextile

Spillways

Sand Fill

Scenario C

Alignment 3-R-10    Initial Construction Costs

Mobilization/Demobilization

Construction Element
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 3-R-10
Scenario C

Item Value Units

Site Capacity 13.2 mcy

Site Effective Acreage 101 acres
Annual Placement 0.8 mcy
Site Life 17.0 years
Perimeter Dike 12,750 lf

Unit Unit Rate Quantity Item Cost Comments

A. Initial Construction Costs $68,145,776
Initial Construction Costs $65,345,776 Includes 15% Contingency
Study Costs $2,800,000 Feasibility and PED

B. Site Development Costs $12,877,500
Dredged Material Management year $252,500 17.0 $4,292,500 $2,500 / acre
Site Maintenance year $255,000 17.0 $4,335,000 $20 / lf perimeter dike
Site Monitoring and Reporting year $250,000 17.0 $4,250,000 Enviro Monitoring

C. Dike Raising $8,730,000
Common Borrow $/cy $15.00 294,000 $4,410,000
Dried Dredged Material $/cy $9.00 480,000 $4,320,000

E. Dredging, Transportation, & Placement Costs $84,030,000
Mob and Demob year $750,000 17.0 $12,750,000
Dredging mcy $2.25 13.2 $29,700,000 Clamshell Dredging
Transportation mcy $0.90 13.2 $11,880,000 $0.10 / NM Haul Distance
Placement mcy $2.25 13.2 $29,700,000 Hydraulic Unloader

Subtotal Cost A+B+C+D $173,783,276

F. Contingency Cost 15% $16,265,625

Total Cost A+B+C+D+E+F $190,048,901

Total Unit Cost $14.40 per cy
Total Unit Cost Rounded $14.00 per cy

Item

Site Characteristics

Total Site Costs
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 3-R-20
Scenario C

Unit Cost Units Quantity Cost

3,000,000 $/Job 1 $3,000,000

Section 2 - Armored Sand Dike 4.46 $/cy 802,175 $3,577,701
Section 3 - Shoreline Dike 20.77 $/cy 131,953 $2,740,664
Unsuitable Replacement 4.46 $/cy 733,000 $3,269,180
10% Loss During Construction 4.46 $/cy 166,713 $743,539
Total $10,331,083

27" Hydraulic Dredge 2.28 $/cy 450,000 $1,026,000
Clamshell w/ Dump Scows 4.22 $/cy 1,443,000 $6,089,460
Total Volume Excavated 1,893,000
Volume Taken Offsite 76 %
Interim Standby 18,680,000 $/event 1 $18,680,000
Total $25,795,460

Section 2 - Armored Sand Dike (Slope Armor) 39.00 $/ton 48,000 $1,872,000

Rock Dike Construction
Section 1 - Rock Dike Section (Sand & Placement) 15.27 $/cy 502,574 $7,674,305
Section 1 - Rock Dike Section (Stone & Placement) 23.67 $/cy 150,000 $3,550,500
Total $11,224,805

11.00 $/sy 19,822 $218,042

200,000 $/per 2 $400,000

Section 1 - Rock Dike 4.00 $/sy 34,200 $136,800
Section 2 - Armored Sand Dike 4.00 $/sy 41,028 $164,112
Roadway 4.00 $/sy 24,027 $96,108
Total $397,020

Water Main Relocation 3,500,000 $/job 1 $3,500,000

Community Enhancements 2,000,000 $/job 1 $2,000,000

Demolition
Pier 1 Deck - $/job 1 $0

Storm Drains 5,128,000 $/job 1 $5,128,000

15% $9,579,962

$73,446,372

Road Stone

Stone Work

Unsuitable Excavation/Placement

Alignment 3-R-20    Initial Construction Costs

Mobilization/Demobilization

Construction Element

Sand Fill

Initial Construction Cost

Contingency Cost

Geotextile
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 3-R-20
Scenario C

Item Value Units

Site Capacity 13.1 mcy

Site Effective Acreage 95 acres
Annual Placement 0.8 mcy
Site Life 17.0 years
Perimeter Dike 11,795 lf

Unit Unit Rate Quantity Item Cost Comments

A. Initial Construction Costs $76,246,372
Initial Construction Costs $73,446,372 Includes 15% Contingency
Study Costs $2,800,000 Feasibility and PED

B. Site Development Costs $12,297,800
Dredged Material Management year $237,500 17.0 $4,037,500 $2,500 / acre
Site Maintenance year $235,900 17.0 $4,010,300 $20 / lf perimeter dike
Site Monitoring and Reporting year $250,000 17.0 $4,250,000 Enviro Monitoring

C. Dike Raising $3,501,000
Dried Dredged Material $/cy $9.00 389,000 $3,501,000

E. Dredging, Transportation, & Placement Costs $83,490,000
Mob and Demob year $750,000 17.0 $12,750,000
Dredging mcy $2.25 13.1 $29,475,000 Clamshell Dredging
Transportation mcy $0.90 13.1 $11,790,000 $0.10 / NM Haul Distance
Placement mcy $2.25 13.1 $29,475,000 Hydraulic Unloader

Subtotal Cost A+B+C+D $175,535,172

F. Contingency Cost 15% $15,313,320

Total Cost A+B+C+D+E+F $190,848,492

Total Unit Cost $14.57 per cy
Total Unit Cost Rounded $15.00 per cy

Item

Site Characteristics

Total Site Costs
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 3-C-10
Scenario C

Unit Cost Units Quantity Cost

3,000,000 $/Job 1 $3,000,000

Section 1 - Cofferdam Section (Behind) 4.46 $/cy 172,985 $771,513
Section 2 - Armored Sand Dike 4.46 $/cy 560,957 $2,501,868
Section 3 - Shoreline Dike 20.77 $/cy 29,314 $608,852
Unsuitable Replacement 4.46 $/cy 705,000 $3,144,300
10% Loss During Construction 4.46 $/cy 146,826 $654,842
Total $7,681,375

27" Hydraulic Dredge 2.28 $/cy 450,000 $1,026,000
Clamshell w/ Dump Scows 4.22 $/cy 1,490,000 $6,287,800
Total Volume Excavated 1,940,000
Volume Taken Offsite 77 %
Interim Standby 18,680,000 $/event 1 $18,680,000
Total $25,993,800

Section 2 - Armored Sand Dike (Slope Armor) 39.00 $/ton 48,000 $1,872,000

Cofferdam Construction
Section 1 - Cofferdam Section 9,600 $/lf 950 $9,120,000

11.00 $/sy 21,934 $241,274

200,000 $/per 2 $400,000

Section 2 - Armored Sand Dike 4.00 $/sy 41,028 $164,112
Roadway 4.00 $/sy 26,587 $106,348
Total $270,460

Water Main Relocation 3,500,000 $/job 1 $3,500,000

Community Enhancements 2,000,000 $/job 1 $2,000,000

Demolition
Pier 1 Deck - $/job 1 $0

Storm Drains 5,128,000 $/job 1 $5,128,000

15% $8,881,036

$68,087,946

Road Stone

Stone Work

Unsuitable Excavation/Placement

Alignment 3-C-10    Initial Construction Costs

Mobilization/Demobilization

Construction Element

Sand Fill

Initial Construction Cost

Contingency Cost

Geotextile

Spillways
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 3-C-10
Scenario C

Item Value Units

Site Capacity 13.0 mcy

Site Effective Acreage 101 acres
Annual Placement 0.8 mcy
Site Life 17.0 years
Perimeter Dike 12,750 lf

Unit Unit Rate Quantity Item Cost Comments

A. Initial Construction Costs $70,887,946
Initial Construction Costs $68,087,946 Includes 15% Contingency
Study Costs $2,800,000 Feasibility and PED

B. Site Development Costs $12,877,500
Dredged Material Management year $252,500 17.0 $4,292,500 $2,500 / acre
Site Maintenance year $255,000 17.0 $4,335,000 $20 / lf perimeter dike
Site Monitoring and Reporting year $250,000 17.0 $4,250,000 Enviro Monitoring

C. Dike Raising $8,730,000
Common Borrow $/cy $15.00 294,000.00 $4,410,000
Dried Dredged Material $/cy $9.00 480,000.00 $4,320,000

E. Dredging, Transportation, & Placement Costs $82,950,000
Mob and Demob year $750,000 17.0 $12,750,000
Dredging mcy $2.25 13.0 $29,250,000 Clamshell Dredging
Transportation mcy $0.90 13.0 $11,700,000 $0.10 / NM Haul Distance
Placement mcy $2.25 13.0 $29,250,000 Hydraulic Unloader

Subtotal Cost A+B+C+D $175,445,446

F. Contingency Cost 15% $16,103,625

Total Cost A+B+C+D+E+F $191,549,071

Total Unit Cost $14.73 per cy
Total Unit Cost Rounded $15.00 per cy

Item

Site Characteristics

Total Site Costs
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 3-C-20
Scenario C

Unit Cost Units Quantity Cost

3,000,000 $/Job 1 $3,000,000

Section 1 - Cofferdam Section (Behind) 4.46 $/cy 461,897 $2,060,061
Section 2 - Armored Sand Dike 4.46 $/cy 802,175 $3,577,701
Section 3 - Shoreline Dike 20.77 $/cy 131,953 $2,740,664
Unsuitable Replacement 4.46 $/cy 733,000 $3,269,180
10% Loss During Construction 4.46 $/cy 212,903 $949,545
Total $12,597,150

27" Hydraulic Dredge 2.28 $/cy 450,000 $1,026,000
Clamshell w/ Dump Scows 4.22 $/cy 1,483,000 $6,258,260
Total Volume Excavated 1,933,000
Volume Taken Offsite 77 %
Interim Standby 18,680,000 $/event 1 $18,680,000
Total $25,964,260

Section 2 - Armored Sand Dike (Slope Armor) 39.00 $/ton 48,000 $1,872,000

Cofferdam Construction
Section 1 - Cofferdam Section 9,600 $/lf 950 $9,120,000

11.00 $/sy 19,822 $218,042

200,000 $/per 2 $400,000

Section 2 - Armored Sand Dike 4.00 $/sy 41,028 $164,112
Roadway 4.00 $/sy 24,027 $96,108
Total $260,220

Water Main Relocation 3,500,000 $/job 1 $3,500,000

Community Enhancements 2,000,000 $/job 1 $2,000,000

Demolition
Pier 1 Deck - $/job 1 $0

Storm Drains 5,128,000 $/job 1 $5,128,000

15% $9,608,951

$73,668,623

Road Stone

Stone Work

Unsuitable Excavation/Placement

Initial Construction Cost

Contingency Cost

Geotextile

Spillways

Sand Fill

Scenario C

Alignment 3-C-20    Initial Construction Costs

Mobilization/Demobilization

Construction Element
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 3-C-20
Scenario C

Item Value Units

Site Capacity 12.8 mcy

Site Effective Acreage 95 acres
Annual Placement 0.8 mcy
Site Life 16.0 years
Perimeter Dike 11,795 lf

Unit Unit Rate Quantity Item Cost Comments

A. Initial Construction Costs $76,468,623
Initial Construction Costs $73,668,623 Includes 15% Contingency
Study Costs $2,800,000 Feasibility and PED

B. Site Development Costs $11,574,400
Dredged Material Management year $237,500 16.0 $3,800,000 $2,500 / acre
Site Maintenance year $235,900 16.0 $3,774,400 $20 / lf perimeter dike
Site Monitoring and Reporting year $250,000 16.0 $4,000,000 Enviro Monitoring

C. Dike Raising $3,501,000
Dried Dredged Material $/cy $9.00 389,000.00 $3,501,000

E. Dredging, Transportation, & Placement Costs $81,120,000
Mob and Demob year $750,000 16.0 $12,000,000
Dredging mcy $2.25 12.8 $28,800,000 Clamshell Dredging
Transportation mcy $0.90 12.8 $11,520,000 $0.10 / NM Haul Distance
Placement mcy $2.25 12.8 $28,800,000 Hydraulic Unloader

Subtotal Cost A+B+C+D $172,664,023

F. Contingency Cost 15% $14,849,310

Total Cost A+B+C+D+E+F $187,513,333

Total Unit Cost $14.65 per cy
Total Unit Cost Rounded $15.00 per cy

Item

Site Characteristics

Total Site Costs

GBA Gahagan Bryant Associates, Inc.
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 1-R-10
Scenario D

Unit Cost Units Quantity Cost

3,000,000 $/Job 1 $3,000,000

Section 2 - Armored Sand Dike 7.62 $/cy 433,622 $3,304,200
Section 3 - Shoreline Dike 20.77 $/cy 29,314 $608,852
Unsuitable Replacement 7.62 $/cy 446,000 $3,398,520
10% Loss During Construction 7.62 $/cy 90,894 $692,609
Total 999,830 $8,004,181

Section 1 - Rock Dike Section 5.55 $/cy 55,000 $305,250
Section 2 - Armored Sand Dike 5.55 $/cy 446,000 $2,475,300
Total Volume Excavated 501,000
Volume Taken Offsite 0 % 0
Total $2,780,550

Section 2 - Armored Sand Dike (Slope Armor) 39.00 $/ton 48,000 $1,872,000

Rock Dike Construction
Section 1 - Rock Dike Section (Sand & Placement) 15.27 $/cy 265,423 $4,053,009
Section 1 - Rock Dike Section (Stone & Placement) 23.67 $/cy 150,000 $3,550,500
Total $7,603,509

11.00 $/sy 21,934 $241,274

200,000 $/per 2 $400,000

Section 1 - Rock Dike 4.00 $/sy 34,200 $136,800
Section 2 - Armored Sand Dike 4.00 $/sy 41,028 $164,112
Roadway 4.00 $/sy 26,587 $106,348
Total $407,260

Water Main Relocation 3,500,000 $/job 1 $3,500,000

Community Enhancements 2,000,000 $/job 1 $2,000,000

Demolition
Pier 1 Deck - $/job 1 $0

Storm Drains 5,128,000 $/job 1 $5,128,000

15% $5,240,516

$40,177,290

Road Stone

Stone Work

Unsuitable Excavation/Placement

Initial Construction Cost

Contingency Cost

Geotextile

Spillways

Sand Fill

Scenario D

Alignment 1-R-10    Initial Construction Costs

Mobilization/Demobilization

Construction Element

GBA Gahagan Bryant Associates, Inc.
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 1-R-10
Scenario D

Item Value Units

Site Capacity 8.0 mcy

Site Effective Acreage 71 acres
Annual Placement 0.8 mcy
Site Life 10.0 years
Perimeter Dike 12,155 lf

Unit Unit Rate Quantity Item Cost Comments

A. Initial Construction Costs $42,977,290
Initial Construction Costs $40,177,290 Includes 15% Contingency
Study Costs $2,800,000 Feasibility and PED

B. Site Development Costs $6,698,500
Dredged Material Management year $176,750 10.0 $1,767,500 $2,500 / acre
Site Maintenance year $243,100 10.0 $2,431,000 $20 / lf perimeter dike
Site Monitoring and Reporting year $250,000 10.0 $2,500,000 Enviro Monitoring

C. Dike Raising $7,956,000
Common Borrow $/cy $15.00 258,000 $3,870,000
Dried Dredged Material $/cy $9.00 454,000 $4,086,000

E. Dredging, Transportation, & Placement Costs $50,700,000
Mob and Demob year $750,000 10.0 $7,500,000
Dredging mcy $2.25 8.0 $18,000,000 Clamshell Dredging
Transportation mcy $0.90 8.0 $7,200,000 $0.10 / NM Haul Distance
Placement mcy $2.25 8.0 $18,000,000 Hydraulic Unloader

Subtotal Cost A+B+C+D $108,331,790

F. Contingency Cost 15% $10,223,175

Total Cost A+B+C+D+E+F $118,554,965

Total Unit Cost $14.82 per cy
Total Unit Cost Rounded $15.00 per cy

Item

Site Characteristics

Total Site Costs

GBA Gahagan Bryant Associates, Inc.
Appendix-Scenario_D, FR.xls
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 1-R-20
Scenario D

Unit Cost Units Quantity Cost

3,000,000 $/Job 1 $3,000,000

Section 2 - Armored Sand Dike 7.62 $/cy 632,213 $4,817,463
Section 3 - Shoreline Dike 20.77 $/cy 131,953 $2,740,664
Unsuitable Replacement 7.62 $/cy 466,000 $3,550,920
10% Loss During Construction 7.62 $/cy 123,017 $937,386
Total 1,353,183 $12,046,433

Section 1 - Rock Dike Section 5.55 $/cy 85,000 $471,750
Section 2 - Armored Sand Dike 5.55 $/cy 466,000 $2,586,300
Total Volume Excavated 551,000
Volume Taken Offsite 0 % 0
Total $3,058,050

Section 2 - Armored Sand Dike (Slope Armor) 39.00 $/ton 48,000 $1,872,000

Rock Dike Construction
Section 1 - Rock Dike Section (Sand & Placement) 15.27 $/cy 502,574 $7,674,305
Section 1 - Rock Dike Section (Stone & Placement) 23.67 $/cy 150,000 $3,550,500
Total $11,224,805

11.00 $/sy 19,822 $218,042

200,000 $/per 2 $400,000

Section 1 - Rock Dike 4.00 $/sy 34,200 $136,800
Section 2 - Armored Sand Dike 4.00 $/sy 41,028 $164,112
Roadway 4.00 $/sy 24,027 $96,108
Total $397,020

Water Main Relocation 3,500,000 $/job 1 $3,500,000

Community Enhancements 2,000,000 $/job 1 $2,000,000

Demolition
Pier 1 Deck - $/job 1 $0

Storm Drains 5,128,000 $/job 1 $5,128,000

15% $6,426,653

$49,271,003

Road Stone

Stone Work

Unsuitable Excavation/Placement

Alignment 1-R-20    Initial Construction Costs

Mobilization/Demobilization

Construction Element

Sand Fill

Initial Construction Cost

Contingency Cost

Geotextile

Spillways

Scenario D
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 1-R-20
Scenario D

Item Value Units

Site Capacity 8.2 mcy

Site Effective Acreage 65 acres
Annual Placement 0.8 mcy
Site Life 11.0 years
Perimeter Dike 11,200 lf

Unit Unit Rate Quantity Item Cost Comments

A. Initial Construction Costs $52,071,003
Initial Construction Costs $49,271,003 Includes 15% Contingency
Study Costs $2,800,000 Feasibility and PED

B. Site Development Costs $6,998,750
Dredged Material Management year $162,250 11.0 $1,784,750 $2,500 / acre
Site Maintenance year $224,000 11.0 $2,464,000 $20 / lf perimeter dike
Site Monitoring and Reporting year $250,000 11.0 $2,750,000 Enviro Monitoring

C. Dike Raising $3,330,000
Dried Dredged Material $/cy $9.00 370,000 $3,330,000

E. Dredging, Transportation, & Placement Costs $52,530,000
Mob and Demob year $750,000 11.0 $8,250,000
Dredging mcy $2.25 8.2 $18,450,000 Clamshell Dredging
Transportation mcy $0.90 8.2 $7,380,000 $0.10 / NM Haul Distance
Placement mcy $2.25 8.2 $18,450,000 Hydraulic Unloader

Subtotal Cost A+B+C+D $114,929,753

F. Contingency Cost 15% $9,848,813

Total Cost A+B+C+D+E+F $124,778,565

Total Unit Cost $15.22 per cy
Total Unit Cost Rounded $15.00 per cy

Item

Site Characteristics

Total Site Costs

GBA Gahagan Bryant Associates, Inc.
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 1-R-36
Scenario D

Unit Cost Units Quantity Cost

3,000,000 $/Job 1 $3,000,000

Section 2 - Armored Sand Dike 7.62 $/cy 1,053,997 $8,031,457
Section 3 - Shoreline Dike 20.77 $/cy 424,472 $8,816,283
Unsuitable Replacement 7.62 $/cy 535,000 $4,076,700
10% Loss During Construction 7.62 $/cy 201,347 $1,534,263
Total 2,214,816 $22,458,704

Section 1 - Rock Dike Section 5.55 $/cy 92,000 $510,600
Section 2 - Armored Sand Dike 5.55 $/cy 535,000 $2,969,250
Total Volume Excavated 627,000
Volume Taken Offsite 0 % 0
Total $3,479,850

Section 2 - Armored Sand Dike (Slope Armor) 39.00 $/ton 48,000 $1,872,000

Rock Dike Construction
Section 1 - Rock Dike Section (Sand & Placement) 15.27 $/cy 670,793 $10,243,009
Section 1 - Rock Dike Section (Stone & Placement) 23.67 $/cy 150,000 $3,550,500
Total $13,793,509

11.00 $/sy 19,822 $218,042

200,000 $/per 2 $400,000

Section 1 - Rock Dike 4.00 $/sy 34,200 $136,800
Section 2 - Armored Sand Dike 4.00 $/sy 41,028 $164,112
Roadway 4.00 $/sy 24,027 $96,108
Total $397,020

Water Main Relocation 3,500,000 $/job 1 $3,500,000

Community Enhancements 2,000,000 $/job 1 $2,000,000

Demolition
Pier 1 Deck - $/job 1 $0

Storm Drains 5,128,000 $/job 1 $5,128,000

15% $8,437,069

$64,684,194

Scenario D

Initial Construction Cost

Contingency Cost

Geotextile

Spillways

Road Stone

Stone Work

Unsuitable Excavation/Placement

Alignment 1-R-36    Initial Construction Costs

Mobilization/Demobilization

Construction Element

Sand Fill
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 1-R-36
Scenario D

Item Value Units

Site Capacity 7.3 mcy

Site Effective Acreage 57 acres
Annual Placement 0.8 mcy
Site Life 10.0 years
Perimeter Dike 10,935 lf

Unit Unit Rate Quantity Item Cost Comments

A. Initial Construction Costs $67,484,194
Initial Construction Costs $64,684,194 Includes 15% Contingency
Study Costs $2,800,000 Feasibility and PED

B. Site Development Costs $6,114,500
Dredged Material Management year $142,750 10.0 $1,427,500 $2,500 / acre
Site Maintenance year $218,700 10.0 $2,187,000 $20 / lf perimeter dike
Site Monitoring and Reporting year $250,000 10.0 $2,500,000 Enviro Monitoring

C. Dike Raising $1,359,000
Dried Dredged Material $/cy $9.00 151,000 $1,359,000

E. Dredging, Transportation, & Placement Costs $46,920,000
Mob and Demob year $750,000 10.0 $7,500,000
Dredging mcy $2.25 7.3 $16,425,000 Clamshell Dredging
Transportation mcy $0.90 7.3 $6,570,000 $0.10 / NM Haul Distance
Placement mcy $2.25 7.3 $16,425,000 Hydraulic Unloader

Subtotal Cost A+B+C+D $121,877,694

F. Contingency Cost 15% $8,579,025

Total Cost A+B+C+D+E+F $130,456,719

Total Unit Cost $17.87 per cy
Total Unit Cost Rounded $18.00 per cy

Item

Site Characteristics

Total Site Costs

GBA Gahagan Bryant Associates, Inc.
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 1-C-10
Scenario D

Unit Cost Units Quantity Cost

3,000,000 $/Job 1 $3,000,000

Section 1 - Cofferdam Section (Behind) 7.62 $/cy 172,985 $1,318,146
Section 2 - Armored Sand Dike 7.62 $/cy 433,622 $3,304,200
Section 3 - Shoreline Dike 20.77 $/cy 29,314 $608,852
Unsuitable Replacement 7.62 $/cy 446,000 $3,398,520
10% Loss During Construction 7.62 $/cy 108,192 $824,424
Total 1,190,113 $9,454,141

Section 1 - Cofferdam Section 5.55 $/cy 92,000 $510,600
Section 2 - Armored Sand Dike 5.55 $/cy 446,000 $2,475,300
Total Volume Excavated 538,000
Volume Taken Offsite 0 % 0
Total $2,985,900

Section 2 - Armored Sand Dike (Slope Armor) 39.00 $/ton 48,000 $1,872,000

Cofferdam Construction
Section 1 - Cofferdam Section 9,600 $/lf 950 $9,120,000

11.00 $/sy 21,934 $241,274

200,000 $/per 2 $400,000

Section 2 - Armored Sand Dike 4.00 $/sy 41,028 $164,112
Roadway 4.00 $/sy 26,587 $106,348
Total $270,460

Water Main Relocation 3,500,000 $/job 1 $3,500,000

Community Enhancements 2,000,000 $/job 1 $2,000,000

Demolition
Pier 1 Deck - $/job 1 $0

Storm Drains 5,128,000 $/job 1 $5,128,000

15% $5,695,766

$43,667,541

Road Stone

Stone Work

Unsuitable Excavation/Placement

Alignment 1-C-10    Initial Construction Costs

Mobilization/Demobilization

Construction Element

Sand Fill

Initial Construction Cost

Contingency Cost

Geotextile

Spillways

Scenario D
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Appendix-Scenario_D, FR.xls

1/23/2006
7 of 36



Masonville Feasibility Study (Job No. 221.6.1) Alignment 1-C-10
Scenario D

Item Value Units

Site Capacity 7.9 mcy

Site Effective Acreage 71 acres
Annual Placement 0.8 mcy
Site Life 10.0 years
Perimeter Dike 12,155 lf

Unit Unit Rate Quantity Item Cost Comments

A. Initial Construction Costs $46,467,541
Initial Construction Costs $43,667,541 Includes 15% Contingency
Study Costs $2,800,000 Feasibility and PED

B. Site Development Costs $6,698,500
Dredged Material Management year $176,750 10.0 $1,767,500 $2,500 / acre
Site Maintenance year $243,100 10.0 $2,431,000 $20 / lf perimeter dike
Site Monitoring and Reporting year $250,000 10.0 $2,500,000 Enviro Monitoring

C. Dike Raising $7,956,000
Common Borrow $/cy $15.00 258,000 $3,870,000
Dried Dredged Material $/cy $9.00 454,000 $4,086,000

E. Dredging, Transportation, & Placement Costs $50,160,000
Mob and Demob year $750,000 10.0 $7,500,000
Dredging mcy $2.25 7.9 $17,775,000 Clamshell Dredging
Transportation mcy $0.90 7.9 $7,110,000 $0.10 / NM Haul Distance
Placement mcy $2.25 7.9 $17,775,000 Hydraulic Unloader

Subtotal Cost A+B+C+D $111,282,041

F. Contingency Cost 15% $10,142,175

Total Cost A+B+C+D+E+F $121,424,216

Total Unit Cost $15.37 per cy
Total Unit Cost Rounded $15.00 per cy

Item

Site Characteristics

Total Site Costs

GBA Gahagan Bryant Associates, Inc.
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 1-C-20
Scenario D

Unit Cost Units Quantity Cost

3,000,000 $/Job 1 $3,000,000

Section 1 - Cofferdam Section (Behind) 7.62 $/cy 461,897 $3,519,655
Section 2 - Armored Sand Dike 7.62 $/cy 632,213 $4,817,463
Section 3 - Shoreline Dike 20.77 $/cy 131,953 $2,740,664
Unsuitable Replacement 7.62 $/cy 466,000 $3,550,920
10% Loss During Construction 7.62 $/cy 169,206 $1,289,352
Total 1,861,269 $15,918,054

Section 1 - Cofferdam Section 5.55 $/cy 125,000 $693,750
Section 2 - Armored Sand Dike 5.55 $/cy 466,000 $2,586,300
Total Volume Excavated 591,000
Volume Taken Offsite 0 % 0
Total $3,280,050

Section 2 - Armored Sand Dike (Slope Armor) 39.00 $/ton 48,000 $1,872,000

Cofferdam Construction
Section 1 - Cofferdam Section 9,600 $/lf 950 $9,120,000

11.00 $/sy 19,822 $218,042

200,000 $/per 2 $400,000

Section 2 - Armored Sand Dike 4.00 $/sy 41,028 $164,112
Roadway 4.00 $/sy 24,027 $96,108
Total $260,220

Water Main Relocation 3,500,000 $/job 1 $3,500,000

Community Enhancements 2,000,000 $/job 1 $2,000,000

Demolition
Pier 1 Deck - $/job 1 $0

Storm Drains 5,128,000 $/job 1 $5,128,000

15% $6,704,455

$51,400,821

Road Stone

Stone Work

Unsuitable Excavation/Placement

Initial Construction Cost

Contingency Cost

Geotextile

Spillways

Sand Fill

Scenario D

Alignment 1-C-20    Initial Construction Costs

Mobilization/Demobilization

Construction Element
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 1-C-20
Scenario D

Item Value Units

Site Capacity 7.9 mcy

Site Effective Acreage 65 acres
Annual Placement 0.8 mcy
Site Life 10.0 years
Perimeter Dike 11,200 lf

Unit Unit Rate Quantity Item Cost Comments

A. Initial Construction Costs $54,200,821
Initial Construction Costs $51,400,821 Includes 15% Contingency
Study Costs $2,800,000 Feasibility and PED

B. Site Development Costs $6,362,500
Dredged Material Management year $162,250 10.0 $1,622,500 $2,500 / acre
Site Maintenance year $224,000 10.0 $2,240,000 $20 / lf perimeter dike
Site Monitoring and Reporting year $250,000 10.0 $2,500,000 Enviro Monitoring

C. Dike Raising $3,330,000
Dried Dredged Material $/cy $9.00 370,000 $3,330,000

E. Dredging, Transportation, & Placement Costs $50,160,000
Mob and Demob year $750,000 10.0 $7,500,000
Dredging mcy $2.25 7.9 $17,775,000 Clamshell Dredging
Transportation mcy $0.90 7.9 $7,110,000 $0.10 / NM Haul Distance
Placement mcy $2.25 7.9 $17,775,000 Hydraulic Unloader

Subtotal Cost A+B+C+D $114,053,321

F. Contingency Cost 15% $9,397,875

Total Cost A+B+C+D+E+F $123,451,196

Total Unit Cost $15.63 per cy
Total Unit Cost Rounded $16.00 per cy

Item

Site Characteristics

Total Site Costs
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 1-C-36
Scenario D

Unit Cost Units Quantity Cost

3,000,000 $/Job 1 $3,000,000

Section 1 - Cofferdam Section (Behind) 7.62 $/cy 610,390 $4,651,172
Section 2 - Armored Sand Dike 7.62 $/cy 1,053,997 $8,031,457
Section 3 - Shoreline Dike 20.77 $/cy 424,472 $8,816,283
Unsuitable Replacement 7.62 $/cy 535,000 $4,076,700
10% Loss During Construction 7.62 $/cy 262,386 $1,999,381
Total 2,886,245 $27,574,993

Section 1 - Cofferdam Section 5.55 $/cy 131,000 $727,050
Section 2 - Armored Sand Dike 5.55 $/cy 535,000 $2,969,250
Total Volume Excavated 666,000
Volume Taken Offsite 0 % 0
Total $3,696,300

Section 2 - Armored Sand Dike (Slope Armor) 39.00 $/ton 48,000 $1,872,000

Cofferdam Construction
Section 1 - Cofferdam Section 9,600 $/lf 950 $9,120,000

11.00 $/sy 19,822 $218,042

200,000 $/per 2 $400,000

Section 2 - Armored Sand Dike 4.00 $/sy 41,028 $164,112
Roadway 4.00 $/sy 24,027 $96,108
Total $260,220

Water Main Relocation 3,500,000 $/job 1 $3,500,000

Community Enhancements 2,000,000 $/job 1 $2,000,000

Demolition
Pier 1 Deck - $/job 1 $0

Storm Drains 5,128,000 $/job 1 $5,128,000

15% $8,515,433

$65,284,988

Sand Fill

Scenario D

Alignment 1-C-36    Initial Construction Costs

Mobilization/Demobilization

Construction Element

Road Stone

Stone Work

Unsuitable Excavation/Placement

Initial Construction Cost

Contingency Cost

Geotextile

Spillways
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 1-C-36
Scenario D

Item Value Units

Site Capacity 7.0 mcy

Site Effective Acreage 57 acres
Annual Placement 0.8 mcy
Site Life 9.0 years
Perimeter Dike 10,935 lf

Unit Unit Rate Quantity Item Cost Comments

A. Initial Construction Costs $68,084,988
Initial Construction Costs $65,284,988 Includes 15% Contingency
Study Costs $2,800,000 Feasibility and PED

B. Site Development Costs $5,503,050
Dredged Material Management year $142,750 9.0 $1,284,750 $2,500 / acre
Site Maintenance year $218,700 9.0 $1,968,300 $20 / lf perimeter dike
Site Monitoring and Reporting year $250,000 9.0 $2,250,000 Enviro Monitoring

C. Dike Raising $1,359,000
Dried Dredged Material $/cy $9.00 151,000 $1,359,000

E. Dredging, Transportation, & Placement Costs $44,550,000
Mob and Demob year $750,000 9.0 $6,750,000
Dredging mcy $2.25 7.0 $15,750,000 Clamshell Dredging
Transportation mcy $0.90 7.0 $6,300,000 $0.10 / NM Haul Distance
Placement mcy $2.25 7.0 $15,750,000 Hydraulic Unloader

Subtotal Cost A+B+C+D $119,497,038

F. Contingency Cost 15% $8,131,808

Total Cost A+B+C+D+E+F $127,628,846

Total Unit Cost $18.23 per cy
Total Unit Cost Rounded $18.00 per cy

Item

Site Characteristics

Total Site Costs
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 2-R-10 
Scenario D

Unit Cost Units Quantity Cost

3,000,000 $/Job 1 $3,000,000

Section 2 - Armored Sand Dike 7.62 $/cy 614,878 $4,685,370
Section 3 - Shoreline Dike 20.77 $/cy 29,314 $608,852
Unsuitable Replacement 7.62 $/cy 851,000 $6,484,620
10% Loss During Construction 7.62 $/cy 149,519 $1,139,336
Total 1,644,711 $12,918,178

Section 1 - Rock Dike Section 5.55 $/cy 55,000 $305,250
Section 2 - Armored Sand Dike 5.55 $/cy 851,000 $4,723,050
Total Volume Excavated 906,000
Volume Taken Offsite 0 % 0
Total $5,028,300

Section 2 - Armored Sand Dike 39.00 $/ton 53,800 $2,098,200

Rock Dike Construction
Section 1 - Rock Dike Section (Sand & Placement) 15.27 $/cy 265,423 $4,053,009
Section 1 - Rock Dike Section (Stone & Placement) 23.67 $/cy 150,000 $3,550,500
Total $7,603,509

11.00 $/sy 23,166 $254,826

200,000 $/per 2 $400,000

Section 1 - Rock Dike 4.00 $/sy 34,200 $136,800
Section 2 - Armored Sand Dike 4.00 $/sy 45,956 $183,824
Roadway 4.00 $/sy 28,080 $112,320
Total $432,944

Water Main Relocation 3,500,000 $/job 1 $3,500,000

Community Enhancements 2,000,000 $/job 1 $2,000,000

Demolition
Pier 1 Deck - $/job 1 $0

Storm Drains 5,128,000 $/job 1 $5,128,000

15% $6,354,594

$48,718,551

Scenario D

Initial Construction Cost

Contingency Cost

Geotextile

Spillways

Road Stone

Stone Work

Unsuitable Excavation/Placement

Alignment 2-R-10    Initial Construction Costs

Mobilization/Demobilization

Construction Element

Sand Fill
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 2-R-10 
Scenario D

Item Value Units

Site Capacity 13.5 mcy

Site Effective Acreage 110 acres
Annual Placement 0.8 mcy
Site Life 17.0 years
Perimeter Dike 13,310 lf

Unit Unit Rate Quantity Item Cost Comments

A. Initial Construction Costs $51,518,551
Initial Construction Costs $48,718,551 Includes 15% Contingency
Study Costs $2,800,000 Feasibility and PED

B. Site Development Costs $13,450,400
Dredged Material Management year $275,000 17.0 $4,675,000 $2,500 / acre
Site Maintenance year $266,200 17.0 $4,525,400 $20 / lf perimeter dike
Site Monitoring and Reporting year $250,000 17.0 $4,250,000 Enviro Monitoring

C. Dike Raising $9,414,000
Common Borrow $/cy $15.00 327,000 $4,905,000
Dried Dredged Material $/cy $9.00 501,000 $4,509,000

E. Dredging, Transportation, & Placement Costs $85,650,000
Mob and Demob year $750,000 17.0 $12,750,000
Dredging mcy $2.25 13.5 $30,375,000 Clamshell Dredging
Transportation mcy $0.90 13.5 $12,150,000 $0.10 / NM Haul Distance
Placement mcy $2.25 13.5 $30,375,000 Hydraulic Unloader

Subtotal Cost A+B+C+D $160,032,951

F. Contingency Cost 15% $16,697,160

Total Cost A+B+C+D+E+F $176,730,111

Total Unit Cost $13.09 per cy
Total Unit Cost Rounded $13.00 per cy

Item

Site Characteristics

Total Site Costs
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 2-R-20
Scenario D

Unit Cost Units Quantity Cost

3,000,000 $/Job 1 $3,000,000

Section 2 - Armored Sand Dike 7.62 $/cy 880,137 $6,706,644
Section 3 - Shoreline Dike 20.77 $/cy 131,953 $2,740,664
Unsuitable Replacement 7.62 $/cy 884,000 $6,736,080
10% Loss During Construction 7.62 $/cy 189,609 $1,444,821
Total 2,085,699 $17,628,208

Section 1 - Rock Dike Section 5.55 $/cy 85,000 $471,750
Section 2 - Armored Sand Dike 5.55 $/cy 884,000 $4,906,200
Total Volume Excavated 969,000
Volume Taken Offsite 0 % 0
Total $5,377,950

Section 2 - Armored Sand Dike (Slope Armor) 39.00 $/ton 53,800 $2,098,200

Rock Dike Construction
Section 1 - Rock Dike Section (Sand & Placement) 15.27 $/cy 502,574 $7,674,305
Section 1 - Rock Dike Section (Stone & Placement) 23.67 $/cy 150,000 $3,550,500
Total $11,224,805

11.00 $/sy 21,021 $231,231

200,000 $/per 2 $400,000

Section 1 - Rock Dike 4.00 $/sy 34,200 $136,800
Section 2 - Armored Sand Dike 4.00 $/sy 45,956 $183,824
Roadway 4.00 $/sy 25,480 $101,920
Total $422,544

Water Main Relocation 3,500,000 $/job 1 $3,500,000

Community Enhancements 2,000,000 $/job 1 $2,000,000

Demolition
Pier 1 Deck - $/job 1 $0

Storm Drains 5,128,000 $/job 1 $5,128,000

15% $7,651,641

$58,662,579

Sand Fill

Scenario D

Alignment 2-R-20    Initial Construction Costs

Mobilization/Demobilization

Construction Element

Road Stone

Stone Work

Unsuitable Excavation/Placement

Initial Construction Cost

Contingency Cost

Geotextile

Spillways
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 2-R-20
Scenario D

Item Value Units

Site Capacity 13.1 mcy

Site Effective Acreage 103 acres
Annual Placement 0.8 mcy
Site Life 17.0 years
Perimeter Dike 12,340 lf

Unit Unit Rate Quantity Item Cost Comments

A. Initial Construction Costs $61,462,579
Initial Construction Costs $58,662,579 Includes 15% Contingency
Study Costs $2,800,000 Feasibility and PED

B. Site Development Costs $12,823,100
Dredged Material Management year $257,500 17.0 $4,377,500 $2,500 / acre
Site Maintenance year $246,800 17.0 $4,195,600 $20 / lf perimeter dike
Site Monitoring and Reporting year $250,000 17.0 $4,250,000 Enviro Monitoring

C. Dike Raising $3,681,000
Dried Dredged Material $/cy $9.00 409,000 $3,681,000

E. Dredging, Transportation, & Placement Costs $83,490,000
Mob and Demob year $750,000 17.0 $12,750,000
Dredging mcy $2.25 13.1 $29,475,000 Clamshell Dredging
Transportation mcy $0.90 13.1 $11,790,000 $0.10 / NM Haul Distance
Placement mcy $2.25 13.1 $29,475,000 Hydraulic Unloader

Subtotal Cost A+B+C+D $161,456,679

F. Contingency Cost 15% $15,419,115

Total Cost A+B+C+D+E+F $176,875,794

Total Unit Cost $13.50 per cy
Total Unit Cost Rounded $14.00 per cy

Item

Site Characteristics

Total Site Costs
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 2-R-36
Scenario D

Unit Cost Units Quantity Cost

3,000,000 $/Job 1 $3,000,000

Section 2 - Armored Sand Dike 7.62 $/cy 1,442,294 $10,990,280
Section 3 - Shoreline Dike 20.77 $/cy 424,472 $8,816,283
Unsuitable Replacement 7.62 $/cy 998,000 $7,604,760
10% Loss During Construction 7.62 $/cy 286,477 $2,182,952
Total 3,151,243 $29,594,275

Section 1 - Rock Dike Section 5.55 $/cy 92,000 $510,600
Section 2 - Armored Sand Dike 5.55 $/cy 998,000 $5,538,900
Total Volume Excavated 1,090,000
Volume Taken Offsite 0 % 0
Total $6,049,500

Section 2 - Armored Sand Dike (Slope Armor) 39.00 $/ton 53,800 $2,098,200

Rock Dike Construction
Section 1 - Rock Dike Section (Sand & Placement) 15.27 $/cy 670,793 $10,243,009
Section 1 - Rock Dike Section (Stone & Placement) 23.67 $/cy 150,000 $3,550,500
Total $13,793,509

11.00 $/sy 21,021 $231,231

200,000 $/per 2 $400,000

Section 1 - Rock Dike 4.00 $/sy 34,200 $136,800
Section 2 - Armored Sand Dike 4.00 $/sy 45,956 $183,824
Roadway 4.00 $/sy 25,480 $101,920
Total $422,544

Water Main Relocation 3,500,000 $/job 1 $3,500,000

Community Enhancements 2,000,000 $/job 1 $2,000,000

Demolition
Pier 1 Deck - $/job 1 $0

Storm Drains 5,128,000 $/job 1 $5,128,000

15% $9,932,589

$76,149,848

Road Stone

Stone Work

Unsuitable Excavation/Placement

Initial Construction Cost

Contingency Cost

Geotextile

Spillways

Sand Fill

Scenario D

Alignment 2-R-36    Initial Construction Costs

Mobilization/Demobilization

Construction Element
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 2-R-36
Scenario D

Item Value Units

Site Capacity 12.0 mcy

Site Effective Acreage 95 acres
Annual Placement 0.8 mcy
Site Life 15.0 years
Perimeter Dike 12,055 lf

Unit Unit Rate Quantity Item Cost Comments

A. Initial Construction Costs $78,949,848
Initial Construction Costs $76,149,848 Includes 15% Contingency
Study Costs $2,800,000 Feasibility and PED

B. Site Development Costs $10,910,250
Dredged Material Management year $236,250 15.0 $3,543,750 $2,500 / acre
Site Maintenance year $241,100 15.0 $3,616,500 $20 / lf perimeter dike
Site Monitoring and Reporting year $250,000 15.0 $3,750,000 Enviro Monitoring

C. Dike Raising $1,458,000
Dried Dredged Material $/cy $9.00 162,000 $1,458,000

E. Dredging, Transportation, & Placement Costs $76,050,000
Mob and Demob year $750,000 15.0 $11,250,000
Dredging mcy $2.25 12.0 $27,000,000 Clamshell Dredging
Transportation mcy $0.90 12.0 $10,800,000 $0.10 / NM Haul Distance
Placement mcy $2.25 12.0 $27,000,000 Hydraulic Unloader

Subtotal Cost A+B+C+D $167,368,098

F. Contingency Cost 15% $13,682,738

Total Cost A+B+C+D+E+F $181,050,836

Total Unit Cost $15.09 per cy
Total Unit Cost Rounded $15.00 per cy

Item

Site Characteristics

Total Site Costs
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 2-C-10
Scenario D

Unit Cost Units Quantity Cost

3,000,000 $/Job 1 $3,000,000

Section 1 - Cofferdam Section (Behind) 7.62 $/cy 172,985 $1,318,146
Section 2 - Armored Sand Dike 7.62 $/cy 614,878 $4,685,370
Section 3 - Shoreline Dike 20.77 $/cy 29,314 $608,852
Unsuitable Replacement 7.62 $/cy 851,000 $6,484,620
10% Loss During Construction 7.62 $/cy 166,818 $1,271,151
Total 1,834,995 $14,368,139

Section 1 - Cofferdam Section 5.55 $/cy 92,000 $510,600
Section 2 - Armored Sand Dike 5.55 $/cy 851,000 $4,723,050
Total Volume Excavated 943,000
Volume Taken Offsite 0 % 0
Total $5,233,650

Section 2 - Armored Sand Dike (Slope Armor) 39.00 $/ton 53,800 $2,098,200

Cofferdam Construction
Section 1 - Cofferdam Section 9,600 $/lf 950 $9,120,000

11.00 $/sy 23,166 $254,826

200,000 $/per 2 $400,000

Section 2 - Armored Sand Dike 4.00 $/sy 45,956 $183,824
Roadway 4.00 $/sy 28,080 $112,320
Total $296,144

Water Main Relocation 3,500,000 $/job 1 $3,500,000

Community Enhancements 2,000,000 $/job 1 $2,000,000

Demolition
Pier 1 Deck - $/job 1 $0

Storm Drains 5,128,000 $/job 1 $5,128,000

15% $6,809,844

$52,208,803

Sand Fill

Scenario D

Alignment 2-C-10    Initial Construction Costs

Mobilization/Demobilization

Construction Element

Road Stone

Stone Work

Unsuitable Excavation/Placement

Initial Construction Cost

Contingency Cost

Geotextile

Spillways
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 2-C-10
Scenario D

Item Value Units

Site Capacity 13.3 mcy

Site Effective Acreage 110 acres
Annual Placement 0.8 mcy
Site Life 17.0 years
Perimeter Dike 13,310 lf

Unit Unit Rate Quantity Item Cost Comments

A. Initial Construction Costs $55,008,803
Initial Construction Costs $52,208,803 Includes 15% Contingency
Study Costs $2,800,000 Feasibility and PED

B. Site Development Costs $13,450,400
Dredged Material Management year $275,000 17.0 $4,675,000 $2,500 / acre
Site Maintenance year $266,200 17.0 $4,525,400 $20 / lf perimeter dike
Site Monitoring and Reporting year $250,000 17.0 $4,250,000 Enviro Monitoring

C. Dike Raising $9,414,000
Common Borrow $/cy $15.00 327,000 $4,905,000
Dried Dredged Material $/cy $9.00 501,000 $4,509,000

E. Dredging, Transportation, & Placement Costs $84,570,000
Mob and Demob year $750,000 17.0 $12,750,000
Dredging mcy $2.25 13.3 $29,925,000 Clamshell Dredging
Transportation mcy $0.90 13.3 $11,970,000 $0.10 / NM Haul Distance
Placement mcy $2.25 13.3 $29,925,000 Hydraulic Unloader

Subtotal Cost A+B+C+D $162,443,203

F. Contingency Cost 15% $16,535,160

Total Cost A+B+C+D+E+F $178,978,363

Total Unit Cost $13.46 per cy
Total Unit Cost Rounded $13.00 per cy

Item

Site Characteristics

Total Site Costs
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 2-C-20
Scenario D

Unit Cost Units Quantity Cost

3,000,000 $/Job 1 $3,000,000

Section 1 - Cofferdam Section (Behind) 7.62 $/cy 461,897 $3,519,655
Section 2 - Armored Sand Dike 7.62 $/cy 880,137 $6,706,644
Section 3 - Shoreline Dike 20.77 $/cy 131,953 $2,740,664
Unsuitable Replacement 7.62 $/cy 884,000 $6,736,080
10% Loss During Construction 7.62 $/cy 235,799 $1,796,786
Total 2,593,786 $21,499,829

Section 1 - Cofferdam Section 5.55 $/cy 125,000 $693,750
Section 2 - Armored Sand Dike 5.55 $/cy 884,000 $4,906,200
Total Volume Excavated 1,009,000
Volume Taken Offsite 0 % 0
Total $5,599,950

Section 2 - Armored Sand Dike (Slope Armor) 39.00 $/ton 53,800 $2,098,200

Cofferdam Construction
Section 1 - Cofferdam Section 9,600 $/lf 950 $9,120,000

11.00 $/sy 21,021 $231,231

200,000 $/per 2 $400,000

Section 2 - Armored Sand Dike 4.00 $/sy 45,956 $183,824
Roadway 4.00 $/sy 25,480 $101,920
Total $285,744

Water Main Relocation 3,500,000 $/job 1 $3,500,000

Community Enhancements 2,000,000 $/job 1 $2,000,000

Demolition
Pier 1 Deck - $/job 1 $0

Storm Drains 5,128,000 $/job 1 $5,128,000

15% $7,929,443

$60,792,397

Scenario D

Initial Construction Cost

Contingency Cost

Geotextile

Spillways

Road Stone

Stone Work

Unsuitable Excavation/Placement

Alignment 2-C-20    Initial Construction Costs

Mobilization/Demobilization

Construction Element
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 2-C-20
Scenario D

Item Value Units

Site Capacity 12.8 mcy

Site Effective Acreage 103 acres
Annual Placement 0.8 mcy
Site Life 16.0 years
Perimeter Dike 12,340 lf

Unit Unit Rate Quantity Item Cost Comments

A. Initial Construction Costs $63,592,397
Initial Construction Costs $60,792,397 Includes 15% Contingency
Study Costs $2,800,000 Feasibility and PED

B. Site Development Costs $12,068,800
Dredged Material Management year $257,500 16.0 $4,120,000 $2,500 / acre
Site Maintenance year $246,800 16.0 $3,948,800 $20 / lf perimeter dike
Site Monitoring and Reporting year $250,000 16.0 $4,000,000 Enviro Monitoring

C. Dike Raising $3,681,000
Dried Dredged Material $/cy $9.00 409,000 $3,681,000

E. Dredging, Transportation, & Placement Costs $81,120,000
Mob and Demob year $750,000 16.0 $12,000,000
Dredging mcy $2.25 12.8 $28,800,000 Clamshell Dredging
Transportation mcy $0.90 12.8 $11,520,000 $0.10 / NM Haul Distance
Placement mcy $2.25 12.8 $28,800,000 Hydraulic Unloader

Subtotal Cost A+B+C+D $160,462,197

F. Contingency Cost 15% $14,950,470

Total Cost A+B+C+D+E+F $175,412,667

Total Unit Cost $13.70 per cy
Total Unit Cost Rounded $14.00 per cy

Item

Site Characteristics

Total Site Costs
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 2-C-36
Scenario D

Unit Cost Units Quantity Cost

3,000,000 $/Job 1 $3,000,000

Section 1 - Cofferdam Section (Behind) 7.62 $/cy 610,390 $4,651,172
Section 2 - Armored Sand Dike 7.62 $/cy 1,442,294 $10,990,280
Section 3 - Shoreline Dike 20.77 $/cy 424,472 $8,816,283
Unsuitable Replacement 7.62 $/cy 998,000 $7,604,760
10% Loss During Construction 7.62 $/cy 347,516 $2,648,069
Total 3,822,672 $34,710,564

Section 1 - Cofferdam Section 5.55 $/cy 131,000 $727,050
Section 2 - Armored Sand Dike 5.55 $/cy 998,000 $5,538,900
Total Volume Excavated 1,129,000
Volume Taken Offsite 0 % 0
Total $6,265,950

Section 2 - Armored Sand Dike (Slope Armor) 39.00 $/ton 53,800 $2,098,200

Cofferdam Construction
Section 1 - Cofferdam Section 9,600 $/lf 950 $9,120,000

11.00 $/sy 21,021 $231,231

200,000 $/per 2 $400,000

Section 2 - Armored Sand Dike 4.00 $/sy 45,956 $183,824
Roadway 4.00 $/sy 25,480 $101,920
Total $285,744

Water Main Relocation 3,500,000 $/job 1 $3,500,000

Community Enhancements 2,000,000 $/job 1 $2,000,000

Demolition
Pier 1 Deck - $/job 1 $0

Storm Drains 5,128,000 $/job 1 $5,128,000

15% $10,010,953

$76,750,643

Road Stone

Stone Work

Unsuitable Excavation/Placement

Alignment 2-C-36    Initial Construction Costs

Mobilization/Demobilization

Construction Element

Sand Fill

Initial Construction Cost

Contingency Cost

Geotextile

Spillways

Scenario D
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 2-C-36
Scenario D

Item Value Units

Site Capacity 11.7 mcy

Site Effective Acreage 95 acres
Annual Placement 0.8 mcy
Site Life 15.0 years
Perimeter Dike 12,055 lf

Unit Unit Rate Quantity Item Cost Comments

A. Initial Construction Costs $79,550,643
Initial Construction Costs $76,750,643 Includes 15% Contingency
Study Costs $2,800,000 Feasibility and PED

B. Site Development Costs $10,910,250
Dredged Material Management year $236,250 15.0 $3,543,750 $2,500 / acre
Site Maintenance year $241,100 15.0 $3,616,500 $20 / lf perimeter dike
Site Monitoring and Reporting year $250,000 15.0 $3,750,000 Enviro Monitoring

C. Dike Raising $1,458,000
Dried Dredged Material $/cy $9.00 162,000 $1,458,000

E. Dredging, Transportation, & Placement Costs $74,430,000
Mob and Demob year $750,000 15.0 $11,250,000
Dredging mcy $2.25 11.7 $26,325,000 Clamshell Dredging
Transportation mcy $0.90 11.7 $10,530,000 $0.10 / NM Haul Distance
Placement mcy $2.25 11.7 $26,325,000 Hydraulic Unloader

Subtotal Cost A+B+C+D $166,348,893

F. Contingency Cost 15% $13,439,738

Total Cost A+B+C+D+E+F $179,788,630

Total Unit Cost $15.37 per cy
Total Unit Cost Rounded $15.00 per cy

Item

Site Characteristics

Total Site Costs
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 3-R-10
Scenario D

Unit Cost Units Quantity Cost

3,000,000 $/Job 1 $3,000,000

Section 2 - Armored Sand Dike 7.62 $/cy 560,957 $4,274,492
Section 3 - Shoreline Dike 20.77 $/cy 29,314 $608,852
Unsuitable Replacement 7.62 $/cy 705,000 $5,372,100
10% Loss During Construction 7.62 $/cy 129,527 $986,997
Total 1,424,798 $11,242,441

Section 1 - Rock Dike Section 5.55 $/cy 55,000 $305,250
Section 2 - Armored Sand Dike 5.55 $/cy 705,000 $3,912,750
Total Volume Excavated 760,000
Volume Taken Offsite 0 % 0
Total $4,218,000

Section 2 - Armored Sand Dike (Slope Armor) 39.00 $/ton 48,000 $1,872,000

Rock Dike Construction
Section 1 - Rock Dike Section (Sand & Placement) 15.27 $/cy 265,423 $4,053,009
Section 1 - Rock Dike Section (Stone & Placement) 23.67 $/cy 150,000 $3,550,500
Total $7,603,509

11.00 $/sy 21,934 $241,274

200,000 $/per 2 $400,000

Section 1 - Rock Dike 4.00 $/sy 34,200 $136,800
Section 2 - Armored Sand Dike 4.00 $/sy 41,028 $164,112
Roadway 4.00 $/sy 26,587 $106,348
Total $407,260

Water Main Relocation 3,500,000 $/job 1 $3,500,000

Community Enhancements 2,000,000 $/job 1 $2,000,000

Demolition
Pier 1 Deck - $/job 1 $0

Storm Drains 5,128,000 $/job 1 $5,128,000

15% $5,941,873

$45,554,356

Sand Fill

Scenario D

Alignment 3-R-10    Initial Construction Costs

Mobilization/Demobilization

Construction Element

Road Stone

Stone Work

Unsuitable Excavation/Placement
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 3-R-10
Scenario D

Item Value Units

Site Capacity 12.0 mcy

Site Effective Acreage 101 acres
Annual Placement 0.8 mcy
Site Life 15.0 years
Perimeter Dike 12,750 lf

Unit Unit Rate Quantity Item Cost Comments

A. Initial Construction Costs $48,354,356
Initial Construction Costs $45,554,356 Includes 15% Contingency
Study Costs $2,800,000 Feasibility and PED

B. Site Development Costs $11,362,500
Dredged Material Management year $252,500 15.0 $3,787,500 $2,500 / acre
Site Maintenance year $255,000 15.0 $3,825,000 $20 / lf perimeter dike
Site Monitoring and Reporting year $250,000 15.0 $3,750,000 Enviro Monitoring

C. Dike Raising $8,730,000
Common Borrow $/cy $15.00 294,000 $4,410,000
Dried Dredged Material $/cy $9.00 480,000 $4,320,000

E. Dredging, Transportation, & Placement Costs $76,050,000
Mob and Demob year $750,000 15.0 $11,250,000
Dredging mcy $2.25 12.0 $27,000,000 Clamshell Dredging
Transportation mcy $0.90 12.0 $10,800,000 $0.10 / NM Haul Distance
Placement mcy $2.25 12.0 $27,000,000 Hydraulic Unloader

Subtotal Cost A+B+C+D $144,496,856

F. Contingency Cost 15% $14,841,375

Total Cost A+B+C+D+E+F $159,338,231

Total Unit Cost $13.28 per cy
Total Unit Cost Rounded $13.00 per cy

Item

Site Characteristics

Total Site Costs
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 3-R-20
Scenario D

Unit Cost Units Quantity Cost

3,000,000 $/Job 1 $3,000,000

Section 2 - Armored Sand Dike 7.62 $/cy 802,175 $6,112,574
Section 3 - Shoreline Dike 20.77 $/cy 131,953 $2,740,664
Unsuitable Replacement 7.62 $/cy 733,000 $5,585,460
10% Loss During Construction 7.62 $/cy 166,713 $1,270,352
Total 1,833,841 $15,709,049

Section 1 - Rock Dike Section 5.55 $/cy 85,000 $471,750
Section 2 - Armored Sand Dike 5.55 $/cy 733,000 $4,068,150
Total Volume Excavated 818,000
Volume Taken Offsite 0 % 0
Total $4,539,900

Section 2 - Armored Sand Dike (Slope Armor) 39.00 $/ton 48,000 $1,872,000

Rock Dike Construction
Section 1 - Rock Dike Section (Sand & Placement) 15.27 $/cy 502,574 $7,674,305
Section 1 - Rock Dike Section (Stone & Placement) 23.67 $/cy 150,000 $3,550,500
Total $11,224,805

11.00 $/sy 19,822 $218,042

200,000 $/per 2 $400,000

Section 1 - Rock Dike 4.00 $/sy 34,200 $136,800
Section 2 - Armored Sand Dike 4.00 $/sy 41,028 $164,112
Roadway 4.00 $/sy 24,027 $96,108
Total $397,020

Water Main Relocation 3,500,000 $/job 1 $3,500,000

Community Enhancements 2,000,000 $/job 1 $2,000,000

Demolition
Pier 1 Deck - $/job 1 $0

Storm Drains 5,128,000 $/job 1 $5,128,000

15% $7,198,322

$55,187,138

Scenario D

Initial Construction Cost

Contingency Cost

Geotextile

Spillways

Road Stone

Stone Work

Unsuitable Excavation/Placement
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 3-R-20
Scenario D

Item Value Units

Site Capacity 12.1 mcy

Site Effective Acreage 95 acres
Annual Placement 0.8 mcy
Site Life 16.0 years
Perimeter Dike 11,795 lf

Unit Unit Rate Quantity Item Cost Comments

A. Initial Construction Costs $57,987,138
Initial Construction Costs $55,187,138 Includes 15% Contingency
Study Costs $2,800,000 Feasibility and PED

B. Site Development Costs $11,574,400
Dredged Material Management year $237,500 16.0 $3,800,000 $2,500 / acre
Site Maintenance year $235,900 16.0 $3,774,400 $20 / lf perimeter dike
Site Monitoring and Reporting year $250,000 16.0 $4,000,000 Enviro Monitoring

C. Dike Raising $3,501,000
Dried Dredged Material $/cy $9.00 389,000 $3,501,000

E. Dredging, Transportation, & Placement Costs $77,340,000
Mob and Demob year $750,000 16.0 $12,000,000
Dredging mcy $2.25 12.1 $27,225,000 Clamshell Dredging
Transportation mcy $0.90 12.1 $10,890,000 $0.10 / NM Haul Distance
Placement mcy $2.25 12.1 $27,225,000 Hydraulic Unloader

Subtotal Cost A+B+C+D $150,402,538

F. Contingency Cost 15% $14,282,310

Total Cost A+B+C+D+E+F $164,684,848

Total Unit Cost $13.61 per cy
Total Unit Cost Rounded $14.00 per cy

Item

Site Characteristics

Total Site Costs

GBA Gahagan Bryant Associates, Inc.
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 3-R-36
Scenario D

Unit Cost Units Quantity Cost

3,000,000 $/Job 1 $3,000,000

Section 2 - Armored Sand Dike 7.62 $/cy 1,315,912 $10,027,249
Section 3 - Shoreline Dike 20.77 $/cy 424,472 $8,816,283
Unsuitable Replacement 7.62 $/cy 828,000 $6,309,360
10% Loss During Construction 7.62 $/cy 256,838 $1,957,109
Total 2,825,222 $27,110,001

Section 1 - Rock Dike Section 5.55 $/cy 92,000 $510,600
Section 2 - Armored Sand Dike 5.55 $/cy 828,000 $4,595,400
Total Volume Excavated 920,000
Volume Taken Offsite 0 % 0
Total $5,106,000

Section 2 - Armored Sand Dike (Slope Armor) 39.00 $/ton 48,000 $1,872,000

Rock Dike Construction
Section 1 - Rock Dike Section (Sand & Placement) 15.27 $/cy 670,793 $10,243,009
Section 1 - Rock Dike Section (Stone & Placement) 23.67 $/cy 150,000 $3,550,500
Total $13,793,509

11.00 $/sy 19,822 $218,042

200,000 $/per 2 $400,000

Section 1 - Rock Dike 4.00 $/sy 34,200 $136,800
Section 2 - Armored Sand Dike 4.00 $/sy 41,028 $164,112
Roadway 4.00 $/sy 24,027 $96,108
Total $397,020

Water Main Relocation 3,500,000 $/job 1 $3,500,000

Community Enhancements 2,000,000 $/job 1 $2,000,000

Demolition
Pier 1 Deck - $/job 1 $0

Storm Drains 5,128,000 $/job 1 $5,128,000

15% $9,378,686

$71,903,258

Road Stone

Stone Work

Unsuitable Excavation/Placement

Alignment 3-R-36    Initial Construction Costs

Mobilization/Demobilization

Construction Element

Sand Fill

Initial Construction Cost

Contingency Cost

Geotextile

Spillways

Scenario D

GBA Gahagan Bryant Associates, Inc.
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 3-R-36
Scenario D

Item Value Units

Site Capacity 10.9 mcy

Site Effective Acreage 87 acres
Annual Placement 0.8 mcy
Site Life 14.0 years
Perimeter Dike 11,535 lf

Unit Unit Rate Quantity Item Cost Comments

A. Initial Construction Costs $74,703,258
Initial Construction Costs $71,903,258 Includes 15% Contingency
Study Costs $2,800,000 Feasibility and PED

B. Site Development Costs $9,767,800
Dredged Material Management year $217,000 14.0 $3,038,000 $2,500 / acre
Site Maintenance year $230,700 14.0 $3,229,800 $20 / lf perimeter dike
Site Monitoring and Reporting year $250,000 14.0 $3,500,000 Enviro Monitoring

C. Dike Raising $1,413,000
Dried Dredged Material $/cy $9.00 157,000 $1,413,000

E. Dredging, Transportation, & Placement Costs $69,360,000
Mob and Demob year $750,000 14.0 $10,500,000
Dredging mcy $2.25 10.9 $24,525,000 Clamshell Dredging
Transportation mcy $0.90 10.9 $9,810,000 $0.10 / NM Haul Distance
Placement mcy $2.25 10.9 $24,525,000 Hydraulic Unloader

Subtotal Cost A+B+C+D $155,244,058

F. Contingency Cost 15% $12,501,120

Total Cost A+B+C+D+E+F $167,745,178

Total Unit Cost $15.39 per cy
Total Unit Cost Rounded $15.00 per cy

Item

Site Characteristics

Total Site Costs

GBA Gahagan Bryant Associates, Inc.
Appendix-Scenario_D, FR.xls
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 3-C-10
Scenario D

Unit Cost Units Quantity Cost

3,000,000 $/Job 1 $3,000,000

Section 1 - Cofferdam Section (Behind) 7.62 $/cy 172,985 $1,318,146
Section 2 - Armored Sand Dike 7.62 $/cy 560,957 $4,274,492
Section 3 - Shoreline Dike 20.77 $/cy 29,314 $608,852
Unsuitable Replacement 7.62 $/cy 705,000 $5,372,100
10% Loss During Construction 7.62 $/cy 146,826 $1,118,811
Total 1,615,082 $12,692,401

Section 1 - Cofferdam Section 5.55 $/cy 92,000 $510,600
Section 2 - Armored Sand Dike 5.55 $/cy 705,000 $3,912,750
Total Volume Excavated 797,000
Volume Taken Offsite 0 % 0
Total $4,423,350

Section 2 - Armored Sand Dike (Slope Armor) 39.00 $/ton 48,000 $1,872,000

Cofferdam Construction
Section 1 - Cofferdam Section 9,600 $/lf 950 $9,120,000

11.00 $/sy 21,934 $241,274

200,000 $/per 2 $400,000

Section 2 - Armored Sand Dike 4.00 $/sy 41,028 $164,112
Roadway 4.00 $/sy 26,587 $106,348
Total $270,460

Water Main Relocation 3,500,000 $/job 1 $3,500,000

Community Enhancements 2,000,000 $/job 1 $2,000,000

Demolition
Pier 1 Deck - $/job 1 $0

Storm Drains 5,128,000 $/job 1 $5,128,000

15% $6,397,123

$49,044,608

Scenario D

Initial Construction Cost

Contingency Cost

Geotextile

Spillways

Road Stone

Stone Work

Unsuitable Excavation/Placement

Alignment 3-C-10    Initial Construction Costs

Mobilization/Demobilization

Construction Element

Sand Fill

GBA Gahagan Bryant Associates, Inc.
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 3-C-10
Scenario D

Item Value Units

Site Capacity 11.8 mcy

Site Effective Acreage 101 acres
Annual Placement 0.8 mcy
Site Life 15.0 years
Perimeter Dike 12,750 lf

Unit Unit Rate Quantity Item Cost Comments

A. Initial Construction Costs $51,844,608
Initial Construction Costs $49,044,608 Includes 15% Contingency
Study Costs $2,800,000 Feasibility and PED

B. Site Development Costs $11,362,500
Dredged Material Management year $252,500 15.0 $3,787,500 $2,500 / acre
Site Maintenance year $255,000 15.0 $3,825,000 $20 / lf perimeter dike
Site Monitoring and Reporting year $250,000 15.0 $3,750,000 Enviro Monitoring

C. Dike Raising $8,730,000
Common Borrow $/cy $15.00 294,000 $4,410,000
Dried Dredged Material $/cy $9.00 480,000 $4,320,000

E. Dredging, Transportation, & Placement Costs $74,970,000
Mob and Demob year $750,000 15.0 $11,250,000
Dredging mcy $2.25 11.8 $26,550,000 Clamshell Dredging
Transportation mcy $0.90 11.8 $10,620,000 $0.10 / NM Haul Distance
Placement mcy $2.25 11.8 $26,550,000 Hydraulic Unloader

Subtotal Cost A+B+C+D $146,907,108

F. Contingency Cost 15% $14,679,375

Total Cost A+B+C+D+E+F $161,586,483

Total Unit Cost $13.69 per cy
Total Unit Cost Rounded $14.00 per cy

Item

Site Characteristics

Total Site Costs

GBA Gahagan Bryant Associates, Inc.
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 3-C-20
Scenario D

Unit Cost Units Quantity Cost

3,000,000 $/Job 1 $3,000,000

Section 1 - Cofferdam Section (Behind) 7.62 $/cy 461,897 $3,519,655
Section 2 - Armored Sand Dike 7.62 $/cy 802,175 $6,112,574
Section 3 - Shoreline Dike 20.77 $/cy 131,953 $2,740,664
Unsuitable Replacement 7.62 $/cy 733,000 $5,585,460
10% Loss During Construction 7.62 $/cy 212,903 $1,622,317
Total 2,341,928 $19,580,670

Section 1 - Cofferdam Section 5.55 $/cy 125,000 $693,750
Section 2 - Armored Sand Dike 5.55 $/cy 733,000 $4,068,150
Total Volume Excavated 858,000
Volume Taken Offsite 0 % 0
Total $4,761,900

Section 2 - Armored Sand Dike (Slope Armor) 39.00 $/ton 48,000 $1,872,000

Cofferdam Construction
Section 1 - Cofferdam Section 9,600 $/lf 950 $9,120,000

11.00 $/sy 19,822 $218,042

200,000 $/per 2 $400,000

Section 2 - Armored Sand Dike 4.00 $/sy 41,028 $164,112
Roadway 4.00 $/sy 24,027 $96,108
Total $260,220

Water Main Relocation 3,500,000 $/job 1 $3,500,000

Community Enhancements 2,000,000 $/job 1 $2,000,000

Demolition
Pier 1 Deck - $/job 1 $0

Storm Drains 5,128,000 $/job 1 $5,128,000

15% $7,476,125

$57,316,956

Sand Fill

Scenario D

Alignment 3-C-20    Initial Construction Costs

Mobilization/Demobilization

Construction Element

Road Stone

Stone Work

Unsuitable Excavation/Placement

Initial Construction Cost

Contingency Cost

Geotextile

Spillways

GBA Gahagan Bryant Associates, Inc.
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 3-C-20
Scenario D

Item Value Units

Site Capacity 11.8 mcy

Site Effective Acreage 95 acres
Annual Placement 0.8 mcy
Site Life 15.0 years
Perimeter Dike 11,795 lf

Unit Unit Rate Quantity Item Cost Comments

A. Initial Construction Costs $60,116,956
Initial Construction Costs $57,316,956 Includes 15% Contingency
Study Costs $2,800,000 Feasibility and PED

B. Site Development Costs $10,851,000
Dredged Material Management year $237,500 15.0 $3,562,500 $2,500 / acre
Site Maintenance year $235,900 15.0 $3,538,500 $20 / lf perimeter dike
Site Monitoring and Reporting year $250,000 15.0 $3,750,000 Enviro Monitoring

C. Dike Raising $3,501,000
Dried Dredged Material $/cy $9.00 389,000 $3,501,000

E. Dredging, Transportation, & Placement Costs $74,970,000
Mob and Demob year $750,000 15.0 $11,250,000
Dredging mcy $2.25 11.8 $26,550,000 Clamshell Dredging
Transportation mcy $0.90 11.8 $10,620,000 $0.10 / NM Haul Distance
Placement mcy $2.25 11.8 $26,550,000 Hydraulic Unloader

Subtotal Cost A+B+C+D $149,438,956

F. Contingency Cost 15% $13,818,300

Total Cost A+B+C+D+E+F $163,257,256

Total Unit Cost $13.84 per cy
Total Unit Cost Rounded $14.00 per cy

Item

Site Characteristics

Total Site Costs

GBA Gahagan Bryant Associates, Inc.
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 3-C-36
Scenario D

Unit Cost Units Quantity Cost

3,000,000 $/Job 1 $3,000,000

Section 1 - Cofferdam Section (Behind) 7.62 $/cy 610,390 $4,651,172
Section 2 - Armored Sand Dike 7.62 $/cy 1,315,912 $10,027,249
Section 3 - Shoreline Dike 20.77 $/cy 424,472 $8,816,283
Unsuitable Replacement 7.62 $/cy 828,000 $6,309,360
10% Loss During Construction 7.62 $/cy 317,877 $2,422,226
Total 3,496,651 $32,226,290

Section 1 - Cofferdam Section 5.55 $/cy 131,000 $727,050
Section 2 - Armored Sand Dike 5.55 $/cy 828,000 $4,595,400
Total Volume Excavated 959,000
Volume Taken Offsite 0 % 0
Total $5,322,450

Section 2 - Armored Sand Dike (Slope Armor) 39.00 $/ton 48,000 $1,872,000

Cofferdam Construction
Section 1 - Cofferdam Section 9,600 $/lf 950 $9,120,000

11.00 $/sy 19,822 $218,042

200,000 $/per 2 $400,000

Section 2 - Armored Sand Dike 4.00 $/sy 41,028 $164,112
Roadway 4.00 $/sy 24,027 $96,108
Total $260,220

Water Main Relocation 3,500,000 $/job 1 $3,500,000

Community Enhancements 2,000,000 $/job 1 $2,000,000

Demolition
Pier 1 Deck - $/job 1 $0

Storm Drains 5,128,000 $/job 1 $3,260,000

15% $9,176,850

$70,355,853

Road Stone

Stone Work

Unsuitable Excavation/Placement

Initial Construction Cost

Contingency Cost

Geotextile

Spillways

Sand Fill

Scenario D

Alignment 3-C-36    Initial Construction Costs

Mobilization/Demobilization

Construction Element
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Masonville Feasibility Study (Job No. 221.6.1) Alignment 3-C-36
Scenario D

Item Value Units

Site Capacity 10.6 mcy

Site Effective Acreage 87 acres
Annual Placement 0.8 mcy
Site Life 14.0 years
Perimeter Dike 11,535 lf

Unit Unit Rate Quantity Item Cost Comments

A. Initial Construction Costs $73,155,853
Initial Construction Costs $70,355,853 Includes 15% Contingency
Study Costs $2,800,000 Feasibility and PED

B. Site Development Costs $9,767,800
Dredged Material Management year $217,000 14.0 $3,038,000 $2,500 / acre
Site Maintenance year $230,700 14.0 $3,229,800 $20 / lf perimeter dike
Site Monitoring and Reporting year $250,000 14.0 $3,500,000 Enviro Monitoring

C. Dike Raising $1,413,000
Dried Dredged Material $/cy $9.00 157,000 $1,413,000

E. Dredging, Transportation, & Placement Costs $67,740,000
Mob and Demob year $750,000 14.0 $10,500,000
Dredging mcy $2.25 10.6 $23,850,000 Clamshell Dredging
Transportation mcy $0.90 10.6 $9,540,000 $0.10 / NM Haul Distance
Placement mcy $2.25 10.6 $23,850,000 Hydraulic Unloader

Subtotal Cost A+B+C+D $152,076,653

F. Contingency Cost 15% $12,258,120

Total Cost A+B+C+D+E+F $164,334,773

Total Unit Cost $15.50 per cy
Total Unit Cost Rounded $16.00 per cy

Item

Site Characteristics

Total Site Costs

GBA Gahagan Bryant Associates, Inc.
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G-1 

APPENDIX G - DESIGN APPENDIX 
 
The first part of this appendix section presents the detailed feasibility level cost estimates 
generated for the recommended plan.  A quantity and cost breakdown of the initial construction 
is presented.  Also presented is a total cost estimate.   
 
The quantity and cost breakdowns provide construction quantities, their unit costs, and the cost 
estimate for each aspect of site construction.  The total cost sheet provides general site 
characteristics, a total project cost estimate, and the total unit cost per cubic yard of capacity.  
This total project estimate includes studies and construction costs, site development costs, site 
infrastructure and mitigation costs, future dike raising costs, and dredging, transportation, and 
placement costs. 
 
The second portion of this appendix contains an analysis of the onsite borrow material available.  
For detailed discussion of geotechnical information, including borrow material, see Appendix H. 



Masonville Feasibility Study Alternative 3-C-10
Onsite Borrow Maximized, Offsite Overburden Disposal

Unit Cost Units Quantity Cost

DMCF Predredging

600,000 $/Job 1 $600,000

(2) Clamshell Dredges 6.72 $/cy 1,730,000 $11,625,600
Total $11,625,600

Supervision & Engineering 5,000 $/d 43 $212,500

20% $2,487,620

$14,925,720

DMCF Initial Retention Structure Construction

3,000,000 $/Job 1 $3,000,000

Hydraulic Sand Placement 4.00 $/cy 1,500,000 $6,000,000
Mechanical Clay Placement 8.08 $/cy 436,500 $3,526,920
Shoreline Dike 20.77 $/cy 29,314 $608,852
Dike Shaping 111.00 $/lf 5,000 $555,000
Supervision & Engineering 5,000 $/d 61 $303,500
Total 1,970,814 $10,994,272

Armored Sand Dike (Slope Armor) 39.00 $/ton 48,000 $1,872,000
Wet Basin Stone Dike Fill
Wet Basin 500 lb. Armor Stone

Cofferdam Construction
Cofferdam Section 9,284,605 $/Job 1 $9,284,605

11.00 $/sy 21,934 $241,274

200,000 $/per 2 $400,000

Section 2 - Armored Sand Dike 4.00 $/sy 41,028 $164,112
Roadway 4.00 $/sy 26,587 $106,348
Total $270,460

20% $5,212,522

$31,275,133

Wet Basin Construction

3,500,000 $/Job 1 $3,500,000

Dike Construction and Fill (+30% Contingency) 3,800,000 $/Job 1 $3,800,000

$7,300,000

Total Predredging and Construction Cost $53,500,853

Storm Drain Relocation (+30% Contingency)

Wet Basin Construction Cost

Geotextile

Dike Construction/Fill (includes 25% construction loss)

Stone Work

Road Stone

Spillways

Contingency Cost

Initial Construction Cost

Contingency Cost

TOTAL Predredging Cost

Mobilization/Demobilization

Alignment 3-C-10   
Construction Element

Mobilization/Demobilization

Mechanical Unsuitable Excavation/Placement @ HMI

Construction_Quantities_&_Costs.xls 1 of 1 1/23/2006



Masonville Feasibility Study Alignment 3-C-10
Onsite Borrow Maximized, Offsite Overburden Disposal

Item Value Units
Site Capacity 16.0 mcy
Site Effective Acreage 101 acres
Annual Placement 0.8 mcy
Site Life 20.0 years
Perimeter Dike 12,750 lf

Unit Unit Rate Quantity Item Cost Comments

A. Initial Construction Costs $56,860,853
Initial Construction Costs $53,500,853 Includes 20% Contingency
Study/Design Costs $2,800,000 Feasibility and PED
Study/Design Contingency 20% $560,000

B. Site Development Costs $18,180,000
Dredged Material Management year $252,500 20.0 $5,050,000 $2,500 / acre
Site Maintenance year $255,000 20.0 $5,100,000 $20 / lf perimeter dike
Site Monitoring and Reporting year $250,000 20.0 $5,000,000 Enviro Monitoring
Contingency 20% $3,030,000

C. Mitigation/Infrastructure Costs $29,000,000 From Study Team

D. Dike Raising $19,875,600
Common Borrow $/cy $15.00 752,000 $11,280,000
Dried Dredged Material $/cy $9.00 587,000 $5,283,000
Contingency 20% $3,312,600

E. Dredging, Transportation, & Placement Costs $121,680,000
Mob and Demob year $750,000 20.0 $15,000,000
Dredging mcy $2.25 16.0 $36,000,000 Clamshell Dredging
Transportation mcy $0.90 16.0 $14,400,000 $0.10 / NM Haul Distance
Placement mcy $2.25 16.0 $36,000,000 Hydraulic Unloader
Contingency 20% $20,280,000

Total Cost A+B+C+D+E $245,596,453

Total Unit Cost $15.35 per cy
Total Unit Cost Rounded $15.00 per cy

Item

Site Characteristics

Total Site Costs

Alignment 3-C-10   

Site_Costs.xls 1 of 1 2/27/2006
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Appendix G - Borrow Analysis 
 
An incremental borrow analysis was completed for the Masonville draft environmental impact 
statement (DEIS).  The borrow analysis was performed using the borings from Findling (2005) 
and an applied area method.  An applied area method uses areas of influence to weight the 
application of the boring results in developing volume estimates.  The area of influence for each 
boring was established using the Thiessen Polygon Method (connection of perpendicular 
bisectors).  Each boring shows both the type of material present and the depths at which it is 
found.  The thickness of each type of material shown at a boring is applied to the boring’s area of 
influence found through Thiessen Polygons to derive a volume for each material.  This was done 
for each boring within the borrow area to the depth of –60 ft MLLW.   
 
Table G-1 shows the material quantities calculated to be present at 5 ft depth increments from    
–15 ft to –60 ft MLLW for the West Borrow Area.  An identical analysis was performed for the 
eastern borrow area.  The borrow material available from the Eastern Borrow Area (Masonville 
DEIS Figure 4-14) was found to be all sand (70,000 cy). 
 

Table G-1.   Masonville West Borrow Area Dredging Depth Analysis 
Estimated Material Cut Volume (cy) 

Elevation 
(ft MLLW) Upper Sand & 

Gravel 
Silts & Soft 
Clay (Lost)

Stiff Clay 
(Borrow) 

Lower Sand 
& Gravel 

Red Clay 
(Borrow) 

Total Sand 
& Gravel 

Total Clay 
Borrow 

Total 
Borrow 

-15 21,918 0 0 0 0 21,918 0 21,918 
-20 65,807 0 0 0 0 65,807 0 65,807 
-25 142,411 0 0 0 0 142,411 0 142,411 
-30 326,992 13,973 15,520 0 0 326,992 15,520 342,512 
-35 507,827 21,574 49,544 21,153 3,872 528,980 53,417 582,397 
-40 654,536 84,699 55,683 69,106 27,377 723,641 83,060 806,702 
-45 734,281 130,520 71,742 161,190 84,266 895,471 156,008 1,051,479 
-50 821,373 131,298 92,551 285,056 159,965 1,106,429 252,516 1,358,945 
-55 909,010 131,298 95,487 399,708 263,529 1,308,718 359,015 1,667,733 
-60 993,556 131,298 98,579 487,161 397,226 1,480,717 495,805 1,976,522 

Notes:      
1. If a boring stops above -60, all material below the bottom of the boring hole is assumed to be red clay. 
2. Analysis does not include any environmental borings  
 
Boring results showed that the sand and gravel borrow shown as available in the Table meets the 
criteria established in Findling 2005.  Clay borrow was shown to meet the criteria necessary for 
the stability analyses performed (Findling 2005). 
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APPENDIX H – GEOTECHNICAL STUDIES 
 

This appendix includes the text and Appendices A and B from Findling’s Geotechnical Study for 
Harbor Sites Feasibility Study - Masonville Marine Terminal -Baltimore, Maryland 
 (Findling 2006).  Not included in this appendix are the Findling 2006 Masonville Geotechnical 
Study appendices containing boring logs, lab test data (for the boring samples and strength tests 
of dried dredged material at Cox Creek Dredged Material Containment Facility), and slope 
stability analyses.  The full Findling 2006 Masonville Geotechnical Study is available on request 
from the United States Army Corps of Engineers - Baltimore District. 
 
Contact Information: 
Jon Romeo   
Operations Division, Regulatory Branch 
U.S. Army Corps of Engineers 
ATTN: CENAB–OP-RMN 
P.O. Box 1715 
Baltimore, MD 21203 
  
410-962-6079 
jon.romeo@usace.army.mil 
 
1.0  INTRODUCTION 
 
This report presents the results of the geotechnical investigation conducted in association with 
the design of Dredged Material Containment Facility (DMCF) at the Masonville Marine 
Terminal, Baltimore, Maryland.  This investigation was conducted for Gahagan & Bryant 
Associates, Inc., in general accordance with Findling, Inc.’s proposal dated February 24, 2004. 
 
2.0  SITE LOCATIONS AND DESCRIPTION 
 
Masonville Marine Terminal is located on the south shore of Patapsco River, north west of the 
Harbor Tunnel (I-695), and immediately west of Fairfield Marine Terminal, in Baltimore, as 
shown on Figure 1 - Site Vicinity Map, and on Figure 2 - Site Location Map, in Appendix A. 
 
Currently, the proposed project area is overwater.  The depth of water ranges from 12 feet to 20 
feet and is generally about 15 feet. 
 
The area immediately south of the project area varies in elevation from about El. +6 to about El. 
+30, and is currently being developed for marine terminal activities.  There is an existing ship 
slip to the east of the project area, adjacent to Pier 5. 
 
Ferry Barge Channel, dredged to 42 foot depth, lies to the north of the site, and Kurt Iron lies to 
the south of the site, as shown on Figure 2. 
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3.0  PROJECT BACKGROUND AND DESCRIPTION 
 
The Maryland Port Administration (MPA) is responsible for providing facilities for the disposal 
of material dredged from the harbors and channels of the Port of Baltimore. At present, the major 
disposal locations are Hart-Miller Island (HMI) and Poplar Island. A new facility, Cox Creek 
Dredged Material Containment Facility (CCDMCF) is under construction and should come into 
service sometime in the next year. However, Cox Creek has a relatively small capacity; HMI will 
be closing by 2009 and Poplar Island has been reserved to receive material from the Bay’s 
channels and not from the channels within the Inner Harbor area.   
 
The MPA has therefore been evaluating additional disposal sites for placement of material 
dredged from the inner harbor areas. One of the options under evaluation is an area adjacent to 
the existing Masonville Marine terminal. See Figure 2 – Site Location Map.  The existing 
Masonville terminal is also undergoing an expansion.  The proposed Masonville DMCF will 
connect to the existing MPA Masonville “fastland” and expand into the Patapsco River. The 
facility will encompass approximately 120 acres and will have a design capacity of 
approximately 16.0 million cubic yards of dredged material.  It is estimated that the useful life of 
the facility will be 20 years. Upon completion of the filling operation, MPA plans to develop the 
site into a port facility. 
 
The MPA, with the assistance of its consultants, has been evaluating the engineering and 
environmental issues associated with the design and construction of the Masonville DMCF.  
Initially, five dike alignments were evaluated, and in the fall of 2004, Findling completed an 
Interim Feasibility geotechnical report documenting its findings regarding the geotechnical 
aspects of designing the containment dike along each alignment to an ultimate height of El.+42. 
Other members of the team evaluated other engineering and environmental issues associated 
with each alignment. 

 
Based on these studies, the MPA selected one alignment that was considered the best option for 
developing the DMCF. The MPA commissioned their consultants to prepare feasibility level 
studies for this alignment.  The selected alignment is a combination of alignments 2 and 5 and is 
shown in Figure 3 in Appendix A. 
 
The alignment begins at the Northwest corner of the existing Masonville Facility and extends 
North into the Patapsco River about 1600 feet at which point it turns East parallel to the Ferry 
Barge Channel for about 2000 feet.  At that point the earth embankment bends to the Southwest 
and continues another 1400± feet where it will tie into a cellar cofferdam structure to be built.  
Overall, the earth embankment portion is about 5000 feet long.  The cofferdam will parallel the 
existing piers 2 and 3 and tie into the marine terminal.  The current design includes an initial 
earth embankment to be constructed to El.+10.  As the facility is filled in with dredge material, 
the earth embankment will be raised in stages to an ultimate height of El.+42.  Existing land 
along the Kurt Iron area of the marine terminal is at about El. +8, thus, a two-foot high earth dike 
will be constructed along the water edge around Kurt Iron and tie into the Masonville Terminal. 
 
It is intended that the dike be constructed from the sand and clay that is available within the area 
contained by the dike.  It is envisioned the soil will be dredged and placed using hydraulic 
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dredging method, however, the contractors will have the option to use mechanical methods.  
Previous containment embankments constructed in open water, HMI and PI, have been built 
using granular material, sand and gravels, containing less than 30 percent fines in place.  Due to 
the high variability, both vertically and laterally, of the soil within the containment area there 
may not be adequate sand available to construct the initial dike section to El.+10.  To have a 
stable containment dike, the outside portion of the initial dike to El.+10 will be constructed of 
granular material, as shown on Figure 4. The section facing Patapsco River will be constructed 
from sand, and the section facing the containment area will be constructed from a combination of 
sand and/or clay.  
 
After the completion of the dike to El. +10 and the construction of the ancillary facilities, such as 
spillways, unloading facilities, etc., the DMCF will be operational and can receive dredged 
material.  After a period of time, the dikes will be raised to a higher elevation – currently the next 
planned raising will be El. +28 MLLW.  Current plans are to construct the 28-foot dike with off-
site borrow.  The raised portion will be stepped back 20 feet from the outside edge of the El. +10 
dike.  The dike will be partially supported on the initial El.+10 dike, and partially over 
previously placed dredge material on the inside of the cell.  See Figure 5.  It is anticipated that 
the facility operators will have dried out the dredged material through a process called “crust 
management”, which requires dewatering the dredged material using drainage ditches and 
natural drying.  This results in consolidation of the placed material and increases in the shear 
strength. 
 
The dike will then be raised in stages to El. +42 to achieve the design capacity of the facility.  
The dike raising above El. +28 may be accomplished using dried reclaimed dredged material to 
construct the embankment as it has been done at other DMCFs.  The use of this material rather 
than off-site borrow, results in increased capacity.   
 
The raising of the dike from El. +28 to El. +42 will be done in 4 feet to 6 feet dike height 
increments, rather than in one step.  The incremental dike will likely be founded partially on the 
crust and partially on previously placed controlled dike fill. Raising the dike in small increments 
will minimize displacement or the risk failure of the inside slope. 
 
Figure 6 shows the proposed raising of the dike to El. +42. 
 
There are two utilities that cross, approximately perpendicular, to the dike alignment about Sta. 
45±.  See Figure 2.  These include a reportedly abandoned electric line and a 48-inch diameter 
water main, which is in service.  It is our understanding that the electric cable will remain in-
place and the water main will be relocated to within the cofferdam portion of the structure prior 
to embankment construction. 
 
4.0 PURPOSE AND SCOPE 
 
The purpose of this geotechnical study is to focus on one alignment (the selected alignment) and 
associated borrow area and to provide geotechnical analysis and recommendations to the 
engineering team that is preparing the feasibility level project report. 
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The scope of work of the current geotechnical study includes: 
 

1) Collection of additional subsurface data along the preferred alignment.  To meet  this 
objective, Findling: 

 
a. completed six (6) additional borings along the selected dike alignment; 
 
b. conducted in-situ vane shear tests at various locations along the alignment to 

supplement information on the strength of the soft soils; and 
 
c. conducted additional laboratory tests on selected samples 
 

2) Evaluate the probe data obtained by GBA, to identify areas where additional subsurface 
information is required, and compare the probe data with the test boring information.  
This data will then be used to refine the limits of undercut of Stratum I soil under the 
dike. 

 
3) Evaluating the quality of sand available in the potential borrow area, based on the 

available boring data and on the additional borings drilled in the borrow area.  The 
location of the potential borrow area is shown on Figure 7. 

 
5.0 GEOTECHNICAL CONSIDERATIONS/RELEVANT AVAILABLE DATA 
  
Several subsurface investigations, test borings, have been undertaken at the Masonville site in 
the area of this dredge material disposal facility over the past 25+ years.  These include test 
borings by Sprague & Henwood in 1980 (W series), borings conducted by Findling in 2003 – 
WB series for the proposed cofferdam, F series drilled by Findling in April and May 2004 to 
evaluate alignment options and test borings along the selected alignment and borrow area for this 
study – 2F and VS series of borings.  A test boring location plan and logs of all test borings are 
included in Geotechnical Study – Selected Alignment – Interim Feasibility Study Volume II. 
 
5.1 Summary of pertinent information from previous geotechnical study 
 
The prior geotechnical study dated September 28, 2004 contains information that is relevant to 
the study of the selected alignment.  This section summarizes the information from the prior 
study that was utilized in the current study. 
 
5.1.1 Field Investigation 
 
The field investigation was conducted in April, May and October 2004.  A total of 42 borings (F-
1 through F-17, F-19 through F-26, and F-32 to F-43, F-44 to F-48 and F-50) were drilled during 
this investigation at the location shown on Figure 8 – Boring Location Plan, in Appendix A.   
 
Of the borings that were completed earlier, the following are pertinent to the alignment under 
study and to the borrow areas being evaluated for the project.  The general locations of the 
borings drilled at the site were as follows: 



Proposed Masonville DMCF 
Draft Environmental Impact Statement  May 2006 

H-5 

 
  

Boring General Location 
F-8, F-46 to F-48 & F-50 Potential Borrow Area 
F-24 to F-20, F-27, F-29, F-30 
F-7, F-32, WB-103, WB-104   

Selected Alignment 
 

 
The boring logs relevant to the selected alignment are found in Appendix C of the full 
geotechnical report.   
 
In-situ (field) vane shear tests were conducted in accordance with ASTM D-2573 in cohesive 
soils at selected locations along the dike alignment. 
 
Laboratory tests were conducted on selected samples to define physical and strength 
characteristics of soils.  The results of all field vane shear tests and laboratory tests from the 
previous study are included on Findling’s September 04 report, and Volume II of this study. 
 
5.1.2 Subsurface Conditions 
 
The subsurface conditions were divided into three basic strata, as follows:   
 

Stratum I:  Dark Gray to Black Clayey SILT with standard penetration resistance (N 
value) of WOR to WOH. 

 
Stratum II: Gray-Brown medium dense to very dense Silty SAND with little gravel 

and cobbles and pockets of Silty Clay.  N Values vary from 10 to 50 blows 
per foot. 

 
Stratum III: Gray-Purple-Tan – stiff to hard Silty CLAY with N values of 11 to over 

50 blows per foot. 
 
5.2 The Current Geotechnical Study 
This section of the report presents information used for dike design along the selected alignment. 
 
5.2.1 Field Investigation 
 
The field investigation was conducted in June and July 2005, when a total of 13 borings (2F-1 
through 2F-11 and 2WB103 and 2WB104) were drilled.  In addition, separate holes were drilled 
to allow for conducting in-situ vane shear tests and for obtaining undisturbed shelby tube 
samples.  The locations of the borings drilled during this investigation are shown on Figure 9 – 
Boring Location Plan, in Appendix A, and boring logs included in Appendix C of the full 
geotechnical report. 
 
The general locations of the borings drilled are shown in the following table: 
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Boring General Location 
2F-1 through 2F-4, 2F-7, 2F-8 Potential Borrow Area 
2F-5 & 2F-6 Along Dike Alignment 
2F-9, 2F-10, 2F-11 Along alignment of cofferdam 
2WB-103 & 2WB-04 Along Dike alignment and proposed 

alignment of relocated watermain 
VS-1 and VS-2 Along Dike Alignment 

   
All borings drilled during this investigation were drilled using a truck mounted CME 75 drill rig 
equipped with an automatic hammer, that was mounted on a steel barge.  The barge was held in-
place by spuds.  The borings were advanced using hollow stem augers.  Standard penetration 
tests were conducted and split spoon samples were obtained in every boring, at depth intervals of 
2.5 ft. and 5 ft., as required.  Representative portion of each sample was placed in a glass jar and 
was appropriately marked.  Three inch diameter Shelby tube samples were obtained in cohesive 
soils at the following locations. 
   

Boring Depth (ft) 
VS-1 38 – 40 

42.5 – 44.5 
52.5 – 54.5 

VS-2 34 – 36 
44 – 46 
54 – 56 

 
The Shelby tube samples were sealed in the field, and were appropriately marked.  All samples 
were transported to Findling’s laboratory for further analysis and testing. 
 
In-situ field vane shear tests were conducted in accordance with ASTM D-2573 in cohesive soil 
at the following locations. 
          

Boring Depth (ft) 
VS-1 36 

40 
42 
45 
47 
48 
49 
52 

VS-2 38 
48 
57 
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A 6-inch long vane with a vane diameter of 2 3/8 inches was used.  The torque was measured 
using a calibrated torque wrench with an arm length of 12-inches.  The results of the field vane 
shear tests are summarized in Table 3 in Appendix B. 
 
In addition to the vane shear tests completed in borings VS-1 and VS-2, Findling completed 
fourteen (14) vane shear tests at 8 locations (VS-4, VS-6 thru VS-12) by pushing the vane 
attached to AW drill rods by hand over the side of the barge.  The purpose of these tests were to 
evaluate the shear strength of the soft Stratum I soil with depth. These vane shear tests were 
performed using a 6-inch long vane with a vane diameter of 2 3/8 inches.  The vanes were 
pushed to the desired depth and the torque was applied.  The torque was measured using a 
calibrated torque wrench with an arm length of 12-inches.  The results of the tests are included in 
Table 1. 
 
5.2.2 Probe Data 
 
A critical issue in the dike design and construction for the Masonville containment facility is 
ensuring that the dike is constructed on a foundation that has sufficient shear strength to support 
the weight of the dike.  Borings drilled in the Interim Feasibility Study identified that a layer of 
very soft silt (Stratum I) covered the site. 
 
The geotechnical analysis concluded that this material should be removed (Stratum I) from 
beneath the dike to provide a suitable foundation.  A generalized subsurface profile was 
developed from the initial borings indicating the thickness of Stratum I layer.  The removal and 
disposal of this material through dredging is a significant expense.  It was considered highly 
desirable to better define the lateral and vertical extent of this soft layer which required removal.  
To accomplish this objective, GBA undertook a program of probings to determine the thickness 
of the very soft silt (Stratum I), over the area of both the borrow source and the proposed dike 
alignment. 
 
The result of the probing effort is contained in the report prepared by GBA entitled “Masonville 
Marine Terminal Feasibility Study Probing Analysis” dated August 2005. 
 
The probings were completed in April and June of 2005.  The probings were performed by 
lowering a pipe through which water is jetted below the mudline.  The pipe probe was lowered 
until refusal to hand pushing on the rod.  The depth of the water, the length of the probe below 
the water were measured and the thickness of the muck calculated.  Each probe location was 
determined by a GPS system.  The probings were made at each nodal point on a 100 to 200 foot 
grid pattern. 
 
The data regarding the location, depth of water, and depth to probe refusal were collected and 
stored for each probe location.  The probe data was used by GBA to develop a contour plan of 
firm bottom over the Masonville DMCF.  The plan is included in the GBA Probing Analysis 
Report and shows a highly irregular depth to probe refusal.  The depth to refusal data was 
compared to the test boring data.  In general, there is relatively good correlation between the 
bottom of Stratum I from test boring data and probe resistance.  However, the probe data 
identified a deep soft area between Sta. 25 and Sta. 29 along the dike alignment which had not 
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been detected by the initial test boring program.  The results of the probe data are shown on 
Figure 10. 
 
6.0 LABORATORY TESTING 
 
All samples were visually examined in the laboratory by a geologist or geotechnical engineer to 
corroborate and/or modify the field classifications.  Selected samples were tested for their natural 
water content, Atterberg limits, sieve analysis, percent fines, and shear strength (from unconfined 
compression tests).  All tests were conducted in accordance with applicable ASTM procedures.  
A total of sixteen (16) sieve analyses, eleven (11) Atterberg Limits, and six (6) unconfined 
compressive strength tests were conducted.  The graphical plots of the test results are included in 
the Appendix of the full geotechnical report.  The results of the tests are summarized on Table 2. 
 
7.0 SUBSURFACE CONDITIONS 

 
The borings from this and the previous investigations, and the probes provided information on 
the soils underlying the selected dike alignment as follows: 

 
Stratum I:  Stratum I consists of a Black Dark Gray clayey silt (muck) and was found 
along the entire dike alignment below the mudline. The thickness of this stratum varies 
from about 5 feet to in excess of the 40 feet and standard penetration resistance (N value) 
varies from WOR (weight of rods) to WOH (weight of hammer).  The probings identified 
a very thick layer of this material on the northern section of the alignment in vicinity of 
Sta. 25 to Sta. 29. The in-situ vane shear tests provided information that the shear 
strength of the soil in Stratum I increases with depth, from about 100 psf near the 
mudline to about 600 psf at about El. -50 (or about 35 feet below the mudline). 
Laboratory unconfined compression tests conducted on samples recovered from two of 
the borings provided additional shear strength data and the strengths from laboratory tests 
were less than the field vane shear tests.  It appears that this stratum is normally 
consolidated.  Its Liquid Limit is between 70 and 90, the Plasticity Index is between 15 
and 21, and its natural water content varies from 130% to 140%.  The water content is 
generally greater than the Liquid Limit.   
 
These index properties are very similar to the ones reported in the September 28, 2004 
report.  
 
Stratum II:  Stratum II consists of medium dense to very dense gray-brown-tan-red silty 
sand with pockets of silty clay. The lateral and vertical extent of the clay could not be 
established, since its location is sporadic and the borings were spaced up to 600 feet 
apart.  The N values in Stratum II vary from about 10 blows/foot to 50 blows/foot.  The 
fines content (i.e.% passing US Standard Sieve No. 200) in the sand portion is generally 
less than 30%.  In the clay pockets, the liquid limits vary from 29 to 44, and the plasticity 
index varies from 9 to 26.  The water content in the clay portion varies from about 36% 
to 67%.   
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This layer consist primarily of Silty Sand with pockets of Silty Clay, thus, the stability 
analysis was conducted for both conditions - Sand and Clay.  Strength parameters for 
Stratum II soil used in this study are the same as those used in our previous report dated 
September 28, 2004.  The thickness of Stratum II varies considerably from 5 feet (Boring 
W-12) to over 50 feet (Borings W-6 and W-10). 
 
It should be noted that this stratum is of alluvial origin and contains gravel, cobble, and 
even occasional boulders.  These larger particles could have an impact on dredging 
activities.  The sand in the stratum is angular to semi-angular. 
 
Stratum III: This layer consists of stiff to hard silty clay and underlies Stratum II.  It 
extended to the bottom of the soil borings.  Standard penetration resistance varies from 
about 11 blows/foot to 50 blows/foot.  Laboratory tests and data from the boring logs 
indicates that the clay varies in strength from 700 to 1,000 psf near the interface with 
Stratum II and increasing to over 2,000 psf.  Its index properties are as follows: 
 

Liquid Limit  = 50 to 75 
Plasticity Index = 30 to 45   
Water Content  = 18 to 22 
 

Based on the information from the borings, the probings and the laboratory analyses, generalized 
subsurface profiles were developed along the selected alignment.  These profiles are shown on 
Figure 11 and  Figure 12.  
 
8.0 EVALUATION AND ANALYSIS 
 
8.1 General 
 
The two major issues concerning the geotechnical evaluation of a dredged material placement 
site are: 

 
a) Availability of Borrow Materials, and 
b) Foundation Conditions. 
 

These issues are discussed below: 
 
a) Borrow Material – Availability of borrow material within the enclosed  

area:  Historically, dredge material containment facilities constructed in open 
water in the Baltimore area have been built with granular material (sand and 
gravel) excavated within the containment area or near the site.  The Sand typically 
contained less than 30 percent fines in place in the dike section.  However, the 
borrow area identified within the proposed Masonville containment facility does 
not appear to have sufficient quantity of granular material to construct the entire 
section of the initial dike to El.+10.  Similar containment facilities have been 
constructed in other areas using clay and/or mixture of sand and clay and are 
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stable.  Therefore, the dike design for this site is based on a portion of the 
embankment containing both granular material and clay.  

 
b) Foundation Conditions – Foundation conditions under the perimeter dike: 

Stiff clays and sands are the preferred foundation conditions.  Soft clays in the 
foundation soils would require flatter slopes for the dike, or steeper slopes and 
stabilizing berms.  Flatter slopes or berms would increase the cost.  Additionally, 
areas that have very soft clays may require the total or partial removal of theses 
very soft soils by undercutting.  The undercut soil will need to be disposed of, and 
the undercut area will need to be backfilled with sand. 

 
In evaluating the stability of a slope, four variables have to be considered: 
 
 i) The analytical method used. 

ii) Shear strength of the foundation soil and the embankment soil. 
iii) Cross-section of the containment dike and the side slopes. 
iv) Factor of safety, acceptable and computed. 

 
8.2 Borrow Material:  Quantity and Quality of Sand and Clay 
 
It is proposed to build a dike from the sand of Stratum II and the clay of Stratum II and III. 
 
In evaluating the borrow area, two variables have to be evaluated:  1) quantity of sand and clay, 
and 2) quality of sand and clay.   
 
8.2.1 Quantity of Sand and Clay: 
 
Subsurface information from previous investigation, completed as part of this study and probe 
data were used to evaluate the quantity of the various types of borrow.  This analysis was 
conducted by another consultant. 
 
8.2.2 Quality of Sand (Stratum II) and Clay (Stratum III): 
 
The sand of Stratum II appears to be angular to semi-angular.  The percent of fines in the sand 
portion of Stratum II varies considerably, but is generally less than 30%.  The sand appears to be 
suitable for building the dike using hydraulic or mechanical dredging. 
 
It should be noted that the sand (Stratum II) does contain layers/pockets of silty clay.  It will not 
be practical to segregate this clay from the sand.  The clay would probably get incorporated in 
the dike, as balls or chunks depending on the construction material and methods.  It is also 
possible that portions of the dike could consist mostly of clay, rather than sand, from Stratum II 
and/or Stratum III. The initial dike design to EL. +10 is based on the exterior portion of the dike 
to contain sand with up to 30 percent fines, however the interior portion of the dike could be 
either sand or clay.  The stability analysis was conducted for both types of material on the inside 
portion of the dike. 
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The clay in Stratum III is stiff to hard.  It is anticipated that this clay will form balls during 
hydraulic dredging and placement or relatively large chunks if mechanical methods are used.  
The balls or chunks will form a fairly steep slope above and below water. 
 
8.3 Slope Stability 
 
8.3.1 Analytical Method: 

 
Slope stability analyses were conducted using typical cases based on the subsurface 
profile along the dike alignment.  Purdue University PC STABL-6H program was used in 
analyzing the stability of the slopes.  This program incorporates several different 
analytical methods, such as circular failure and wedge failure.  Also, the failures can be 
analyzed using different approaches, such as the Modified Bishop Method, the Modified 
Janbu Method and the Spencer Method.  The Janbu Method results in factor of safety, 
which is generally considered to be too conservative, and is about 15% less than the 
Bishop’s Method.  For this study the Modified Bishop method, which is accepted by the 
U.S. Army Corps of Engineers (USACE), was used. 

 
8.3.2. Design Parameters: 

 
a) Foundation Soils:  The generalized subsurface profiles indicate that, at the 

selected alignment, there is about 5 feet to 40 feet of very soft clayey silt (Stratum 
I).  This is underlain by sand (or clay) of Stratum II.  Stratum III is very dense or 
hard and will have minimal impact on the stability of the dike. 

 
 

Elevation 
 

Stratum 
 

Type of soil 
Unit 

Weight 
γ  (pcf) 

Cohesion, 
C 

(psf) 

Angle of Internal 
Friction, φ 
(Degree) 

El.-15 to El.-30 I Soft Silt (Muck 
Undercut) 100 100 0 

El.-30 to El.–45 II Sand 115 0 30 

El.-45 to El.-55 III Clay 120 1000 - 

Below El.-55 III Clay 120 2000 0 

 
  
 b) Embankment Soils:   
   

The initial dike to El.+10 will be constructed with Silty Sand and/or Clay of 
stratum II and Clay of Stratum III.  Stratum II is predominantly Silty Sand with 
pockets of Clay.  In general, the fines content in the granular portion of this layer 
is less than 30 percent in place in the borrow area.  Previous containment 
embankment design using silty sand containing 20 to 30 percent fines in place 
have used an angle of internal friction (φ) of 28o below the water level and 30o 
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above water level.  This design also uses these design parameters for the 
predominantly granular portion of the containment dike. 
 
Very little if any data is available locally regarding the shear strength of 
hydraulically or mechanically dredged and placed clay fills.  Limited laboratory 
tests were conducted by E2Si in the early 1990’s as part of the Poplar Island 
facility design.  These tests were conducted by placing nominal 1 inch size clay 
balls, cut a molded form large chunks obtained from the Poplar Island site, into a 
tank of water, obtaining tube samples of the clay balls and conducting unconfined 
compression test.  The results yield shear strength of 150 to 200 psf.  It is our 
opinion that due to the size of the clay balls and test sample, 3 inches diameter; 
the strength test results are low and do not accurately represent shear strength in a 
clay dike.   
 
In attempt to more accurately model field condition, Findling conducted a large 
scale field test on clay backfill in water at the Cox Creek DMCF in the fall of 
2005.  The clay material used for the field test was dark red-gray-tan stiff to hard 
clay, which was encountered at the Cox Creek Site.   This material is the Arundel 
Clay of the Potomac Group, which also underlies the Masonville Site and is 
identified as Stratum III.  The Liquid Limit and Plastic Index of the Cox Creek 
material (clay) were 52 to 34 respectively.  The plate bearing test was conducted 
by excavating a pit about 6 feet wide by 10 feet long by 6 feet deep, filling the pit 
with water then filling the pit to 2 feet above the water level with clay balls.  The 
clay size chunks were generally 4 to 8 inches size and they were allowed to set in 
the pit for 2 weeks before testing.  A 2-foot diameter steel plate was placed on top 
of the clay and a wood frame to support a drill rig was constructed over the pit.  
The steel plate was loaded to failure by jacking against the drill rig.  Failure was 
defined as the maximum load that could be developed and held on the plate.  The 
load on the plate was computed from recording the pressure on the hydraulic jack 
and conversion charts provided by the jack supplier.  See Figure 13.  The shear 
strength of the clay was back calculated using the bearing capacity equations.  
Several methods have been developed to calculate the soil bearing capacity based 
on strength parameter of the soil, i.e. cohesion and angle of internal friction.  For 
our analysis we assumed a cohesive soil with the angle of internal friction of 0.  
The most common correlation for bearing capacity was developed by Terzaghi, 
which utilizes bearing capacity factor (Nc, Nq and Nj), depth of footing, and size 
of footing.  Since we have assumed a friction angle of zero we only use the 
bearing capacity factor related to cohesion and cohesion is our analysis.  Terzaghi 
developed bearing capacity factor for two conditions, local shear and general 
shear, and Meyerhof developed similar correlations.  Based on the various 
methods and test data the cohesion of the clay mass was estimated to vary from 
about 300 psf to 425 psf.  A plot of load verses settlement is shown in Figure 17 
in Appendix A. 

 
In addition to the plate load test, an attempt was made to measure the shear 
strength in the clay pit using a hand vane test apparatus, Geonor H-60 model.  
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This method was not successful because the vane could not be pushed into or thru 
the clay balls and there was little to no torque resistance on the vane in the space 
between the clay balls. 
 
In addition to the plate load test, some of the clay material was brought to 
Findling’s laboratory and placed in a trough filled with water.  The trough was 
about 30 inches wide by 6 feet long by 3 feet deep.  The clay chunks were 
allowed to soak in the water trough for 2 months and the shear strength tested 
using a hand vane shear apparatus, Geonor H-60 Model.  After 2 months, there 
were no sings of clay balls or chunks, but only a clay mass.  The result of the hand 
vane test indicate the shear strengths varied from about 600 to 950 psf.  Thus, as 
the clay is allowed to consolidate under its own weight, the shear strength 
increases from that measured in the plate load test. 

 
For design purposes, it was assumed that the shear strength of underwater clay fill 
is 300 psf, and that of above water clay fill is 400 psf immediately after 
placement.  The density of the clay fill was assumed to be 115 pcf below water 
and 120 pcf above water. 
 

c) Incremental Dikes:   
 

Incremental dike from El. +10 to El. +28 will be constructed from off-site borrow.  
Its design parameters were assumed to be as follows: 

 
  γ = 120 pcf  C = 1500 psf  φ  = 0        cohesive material 

γ = 120 pcf  C = 0 psf  φ  = 34o      granular material 
 

Incremental dike from El. +28 to El. +42 will be constructed from crust material.  
Its design parameters were assumed to be as follows: 

 
  γ = 120 pcf  C = 1200 psf  φ  = 0 

 
The containment dike at the Cox Creek DMCF is currently being raised from 
El.+24 to El.+28 using previously placed dredge material – Silt and Clay size 
particles, which has been reclaimed from the facility and dried.  The dried dredge 
material is being placed in lifts and compacted to at least 90 percent of the 
maximum density per ASTM D 1557, Modified Proctor.  To evaluate the shear 
strength of dredge material, which has been used to construct the Cox Creek Dike, 
Findling obtained undisturbed tube samples of the fill and conducted unconfined 
compression test.  The results indicate shear strength (cohesion) ranged from 
about 2100 to 3500 psf.  The test results are included in the Appendix of the full 
geotechnical report. 
 
The design parameters for the dredged material under the incremental dike (i.e., 
the foundation material for the incremental dike) were assumed to be as follows: 
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  γ = 90 pcf  C = 300 psf  φ  = 0 
 

It is envisioned the dredge material under the incremental dike will be  
 displaced or will consolidate to the design strengths.  The design strengths  
 or displacement should be confirmed by field test prior to construction of  the 
dike above El. +10. 

 
It is difficult to accurately predict the amount of displacement of dredge material 
that will occur when constructing the raised dike over previously placed dredged 
material.  Several factors will effect the amount of displacement such as type of 
material, effectiveness of crust management, schedule for dike construction, etc.  
In attempt to evaluate the amount of displacement of dredge material, we 
conducted a stability analysis of the interior slope with various thicknesses of dike 
material over crust and dredge material.  In our analysis we increased the 
thickness of dike material required for a factor of safety of 1 or more.  The 
analysis included a 2 foot thick layer of dried crust with a shear strength of 300 
psf over the previously placed dredge material with a shear strength of 100 psf.  
The results indicate that 2 to 4 feet of material may be displaced.  The results of 
the stability analysis are included in the Appendix of the full geotechnical report 
and are identified as Crust Analysis.  For estimating purposes, we recommend 
four feet of displacement be included for quantity estimates, i.e. when estimating 
the quantity of material for dike raising, include a four foot thick zone of dike 
material for the portion of the dike constructed over previously placed dredge 
material to account for displacement. 

 
      

8.4 Slope of Dike / Dike Geometry 
 
The dike will be constructed with the outer portion (facing Patapsco River) being silty sand, and 
the inner portion (facing the cell) being clay or sand, thus, the stability analysis considered both 
cases. 
 
During construction, the slope of the dike can vary considerably, depending upon the type of 
soil, placement methodology, and whether the soil is placed above or below the water.  The 
design is based on the outside slope of the dike to be 3H to 1V and the inside slope of sand 
portion to be 2.5H to 1V and the inside slope, the sand/clay portion to be 4H to 1V.  These slopes 
can be obtained by mechanically shaping and/or shaping and various construction placement 
techniques.  The crest of the dike will be about 70 feet wide, of which about 20 feet will be sand 
and 50 feet will be clay and/or sand.  The wide berm will act as the partial foundation for raising 
the dike to El. +28.  The dike geometry for the dike constructed to El. +10 is shown on Figure 4. 

 
8.5 Acceptable Factor of Safety 
 
The acceptable factor of safety was assumed to be 1.3, for the end of construction of the 
containment dike’s outer slope.  This was also based on the experience at the Hart Miller Island 
Dredged Material Containment Facility and the Poplar Island Environmental Restoration Project, 
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and was considered to be acceptable to the reviewing agencies and MPA.  This Factor of Safety 
of 1.3 was to be used for the shallow and deep-seated failure of the outside slope for the initial 
dike to El. +10, and the later raising of the dike to      El. +28 and to El. +42. 

 
The Factor of Safety for the containment cell side slope is not considered to be as critical as the 
outside slope.  It was recognized that the inside slope of the dike raised to El. +28 or to El. +42 
could be founded on the crust of the dredged material, and some material will be displaced, 
during construction.  This would not result in any release of the dredged material into Patapsco 
River.  Therefore, a factor of safety greater than 1 for the condition immediately after 
construction, with the raised portion not retaining any dredge material, was considered 
acceptable. 
 
8.6 Computed Factor of Safety - Selected Alignment 
 
The Factors of Safety computed and discussed below are based on the design section and 
geotechnical properties discussed above. 
 
The generalized subsurface profiles indicate that the subsurface conditions under the dike vary 
significantly.  Generally, there are three different types of subsurface conditions: 
 
 Type 1: Sta. 6 to Sta. 21 (15± feet of Stratum I over Stratum II) 
 Type 2: Sta. 23 to Sta. 29 (40± feet of Stratum I over Stratum III) 
 Type 3: Sta. 31 to Sta. 44 (15 feet of Stratum I over 5 feet of    
  Stratum II). 
 
These are shown on Figure 14, Figure 15 and Figure 16. 
 
The stability of the dike for each type of subsurface condition was analyzed for different dike 
elevations for shallow and deep failures.  The computed Factor of Safety for each case is 
summarized on Table 4 and the results of the slope stability analyses are included in Appendix D 
of the full geotechnical report.  Figures 18, 19, 20, 21, 22 show the failure planes for the limiting 
factors of safety for the outer slopes of the +10, +28, and +42 ft dikes and the inner slopes of the 
+28 and +42 ft dikes. 
 
The analyses indicate the following: 
 

• The outside slope of the dike at El. +10, has a Factor of Safety greater than 1.3 for each 
of the subsurface conditions evaluated. 

• The outside slope of the dike at El. +28 has a Factor of Safety greater than 1.3 for each of 
the subsurface conditions evaluated. 

• The outside slope of the dike at El. +42 has a Factor of Safety of about 1.3. Therefore, 
before the dike is raised to El. +42, the shear strength of the dredged material and the 
crust should be tested to confirm the design shear strength.   

• The inside slope of the dike, when raised to El. +28 or to El. +42 will have a Factor of 
Safety of about 1.  Thus, some shallow sloughing and/or material displaced could occur.  
This could be prevented by increasing the strength of the dredged material by crust 
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management.  In any case, the minor sloughs of the inside slope will not result in any 
discharge of the dredged material into Patapsco River, and is considered to be acceptable. 
 

8.7 Undercut 
 
The very soft soils of Stratum I will need to be undercut from under the dike, for the dike to be 
stable.  The undercutting, disposal of this soil is costly, therefore, it would be highly desirable to 
minimize the volume of undercut and maintain a stable dike. 
 
Two alternatives were evaluated: 
 
Alternative A:  Undercut the soft soil from under the sand portion of the dike only, but not from 
under the interior clay/sand dike, as shown on Figure 19.  This will result in a smaller volume of 
undercut.  However, the inside slope will likely slough during construction.  The soft soil will be 
displaced by the fill, until a stable section is obtained.  This approach will result in placement of 
some additional material over the template quantities. 
 
Alternative B: Undercut the soft soil under the entire dike section (dike to El. +10).  This will 
minimize sloughing of the inside of the dike slope.  However, the volume of undercut will be 
large. 
 
Undercut alternative A was used for the analysis of the selected alignment and is recommended 
for construction. 
 
Table 5 summarizes the vertical and lateral extent of the soft soils that need to be undercut for 
Alternative A.  It should be noted that the width of undercut is based on the following geometry: 
 
  Top of Dike  at El. +10 
  Outside Slope  at 3H:1V 
  Crest Width  = 20 feet 
  Inside Slope  at 2.5H:1V 
  Water Depth  : 12 feet to 15 feet (depending upon Station) 
  Thickness of Undercut: 12 feet to 36 feet (depending upon Station) 
 
8.8 Water Main 
 
A 48-inch diameter water main intersects the dike alignment at approximately Sta. 45+00 at 
about a 75-degree angle.  The line is currently active and owned by Baltimore City.  Based on 
available information, the water main section from south of the Ferry Bar Channel to the Marine 
Terminal is supported on piling.  However, information regarding the type of pile, design load, 
and pile tip elevations is not available.  The invert of the water main in the area of the 
containment dike is about El. –35. 
 
The water main will be relocated prior to dike construction so that it will not cross beneath the 
Masonville DMCF dike.  The proposed realignment will parallel the containment dike about 250 
feet north of the dike to the northeast corner of the containment facility, where the utility turns 
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and continues south behind the proposed cofferdam structure.  Final design details are currently 
ongoing. 
 
Subsurface explorations have been limited in the area of the water main due to lack of a precise 
field location and subsequent concern for damaging the water main.  The closest borings are 
about 200 feet away from the utility.  Efforts are currently underway to accurately locate the 
water main in the field and drill two test borings, one about 50 feet from each side of the water 
main along the dike alignment.  This work will be conducted at the same time test borings are 
drilled along the water main for thrust restraint design. 
 
Since the water main is supported on piling, we expect the soil from the mud line to about 2 feet 
below the pipe invert, i.e. El. –37±, will be soft soil similar to Stratum I material.  After the water 
main has been relocated this soft soil will need to be undercut and backfilled as recommended in 
this report.  Additionally, we recommend the water pipe be removed in the area of the proposed 
containment dike. 
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THE 404 EVALUATION (APPENDIX I) WILL BE AVAILABLE FOR THE 
FINAL ENVIRONMENTAL IMPACT STATEMENT. 
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APPENDIX J.  MODELING OF SUSPENDED SEDIMENT RESULTING FROM 
DREDGING OPERATIONS AT THE PROPOSED MASONVILLE SITE 

 
1. Introduction 
 
An Environmental Impact Statement is being conducted to examine the potential of Masonville 
to be used as a confined containment site for dredged material from Harbor channels and 
anchorages of the Port of Baltimore.  Masonville is located in the Fairfield area of south 
Baltimore City.  The Masonville site is bordered by the Patapsco River and Ferry Bar Channel to 
the north, industrial sites to the south, and approximately 55 acres of habitat protection area to 
the west. 
 
The Masonville implementation plan includes constructing the impoundment dike from on-site 
materials.  The silty overburden is to be removed, and the dike constructed from the underlying 
sands.  The object of this report is to examine sediment plumes generated from the associated 
dredging operations.  This includes (1) removal of the silty overburden with a clamshell dredge, 
(2) mining sand from the borrow with a cutterhead dredge, and (3) dredged material placement 
during dike construction.  These objectives will be meet by modeling the sediment plumes with 
the USACE-WES DREDGE model.  DREDGE was developed to assist users in making a priori 
assessments of environmental impacts from proposed dredging operations (D.F. Hayes 2000).  
DREDGE estimates the mass rate at which bottom sediments become suspended into the water 
column as the result of hydraulic and mechanical dredging operations.  The model also includes 
analytical transport modules to predict the fate of the resuspended sediments in the near and far 
field.  These modules allow the presentation of the spatial distribution of TSS and constituent 
concentrations in the water column. 
 
Maryland Water Quality Regulations 
 
The Maryland water quality regulations address both the size and turbidity limits for a chronic 
mixing zone. 
 

 For conventional pollutants, the allowed mixing zone in Maryland estuarine waters is 
defined as 10-percent of the cross-sectional area of the receiving water body (focusing on 
the mean water level and average tidal velocity).   

 Turbidity limits in the surface water resulting from any discharge may not exceed 150 
NTUs at any time, or 50 NTUs as a monthly average.  

 
The DREDGE model simulates the suspended sediment plume as concentrations of total 
suspended solids (TSS).  In order to relate these model results to Maryland’s water quality 
standards for turbidity, a relationship between these two parameters must be established.  Several 
data sources for this relationship in waters associated with Baltimore Harbor are available.  
Figure 1-1 displays turbidity and TSS data collected at Hart Miller Island (HMI) spillways.  The 
HMI dredged material containment site contains sediment dredged from Baltimore Harbor.  
Figure 1-1 indicates that a 50 NTU turbidity is equivalent to approximately 80-mg/L TSS; and a 
150 NTU turbidity value is equivalent to approximately 200-mg/L TSS.  A second source of 
sediment data is the monitoring program for dredge operations during the construction of the I-
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95 Fort McHenry tunnel.  This database contained data for both the dredging operations and the 
discharge from the containment site (EA 1984).  The I-95 monitoring data are displayed in 
Figure 1-2.  A regression analysis of this data related a 150 NTU turbidity to a 240-mg/L TSS.  
This 150 NTU/240-mg/L TSS data point is also displayed with the HMI spillway data in Figure 
1-1. 
 
For purposes of interpreting the TSS results in the following report, therefore, compliance with a 
50 NTU standard will be compared to a 50-80-mg/L TSS range, and compliance with 150 NTU 
will be compared to a 150-240-mg/L TSS range.   
 
The Middle Branch at the Masonville site has a cross-sectional area of approximately 6,819 m2 at 
mean tide level.  Ten percent of the cross-sectional area is therefore 681.9 m2.  Sediment plume 
cross-sectional areas will be calculated from model results and compared to this value. 
 
2. Clamshell Dredging of the Overburden 
 
2.1 Physical Site Characteristics 
 
Particle size information for the overburden was available at five stations associated with the 
Masonville site (Table 2-1).  The data at the five stations were averaged to form a composite 
sample for use in the model.  The overburden material is generally described as a dark gray 
organic silt with a trace of sand.  The composite characteristics are 0.4-percent gravel, 12.3-
percent sand, 56.3-percent silt, and 31.0-percent clay (Table 2-1).  The median (50-percentile) 
particle diameter is 12.4 um.  The specific gravity of this material is 2.55 gm/cm3 based on three 
samples at similar locations (EA November 2004, Table II-3).   
 
The maximum ebb and flood current velocities at the Masonville site where the dredging will 
take place are 10 cm/sec with a predominant direction east to west (personal communication, 
Peter Kotulak, Moffat & Nichol).  Velocities associated with other tidal conditions were also 
determined.  A 6-cm/sec velocity was used to represent an average tidal condition and a 2-cm/sec 
velocity was used to represent a near slack water condition. 
 
Water depths in the vicinity of the proposed containment area and extending out to the edge of 
Ferry Bar Channel are typically 10-13 feet deep (MLW).   An 11.8-ft (3.6 m) depth was used in 
the model for the dredging of the overburden. 
 
2.2 Previous Application of the DREDGE Model in Baltimore Harbor 
 
The U.S.ACE DREDGE model was applied to monitoring data collected in the Baltimore Harbor 
adjacent to the Seagirt Marine Terminal during March 2003 (EA 2003).  During this earlier 
study, U.S.ACE-WES conducted detailed TSS plume mapping surveys downstream from the 
dredge point while dredging operations were taking place.  EA applied the DREDGE model to 
the site and used the U.S.ACE-WES TSS plume mapping data for model calibration.  The 
dredged material from the 2003 Baltimore Harbor study was similar to the Masonville site (9.6- 
percent sand, 55.9-percent silt, and 34.6-percent clay).  An average dispersion coefficient of 4 
m2/sec was selected as part of the calibration process for use during both flood and ebb tides.  
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The size of the sediment source term resulting from the dredging operation was also a model 
calibration parameter.  The model used the option where the sediment source term is defined as a 
loss rate from the clamshell dredge.  Based on calibrating the model to the observed TSS plume, 
a 1.5-percent loss rate from a 20-yd3 dredge was determined. 
 
The 4-m2/sec dispersion coefficient, and 1.5-percent loss rate determined during model 
calibration for a similar dredging operation, were applied at the Masonville site.  Dispersion 
coefficients are dependent on the current velocity.  For the 2 cm/sec near slack water condition, a 
lower dispersion coefficient of 2 cm/sec was used. 
 
2.3 Modeling TSS for the Removable of Overburden 
 
The DREDGE model was applied to the Masonville site to predict the suspended TSS plume 
resulting from the clamshell dredging of the overburden materials. The DREDGE model 
assumes that the sediment source for a clamshell dredge is distributed vertically through the 
water column.  The predicted TSS values in the model output are also vertically averaged water 
column values.  The basic parameters required by the model are summarized below. 
 
Volume clamshell bucket  15.3 m3 (20 yd3) 
Cycle time    60 sec 
Dispersion Coefficient  4 m2/sec 
Water depth    3.6 m 
Fraction of material < 74 um  87.3 percent 
Median particle diameter < 74 um 9.2 um 
 
The above clamshell dredging parameters and the 1.5-percent loss rate results in a 2.23-kg/sec 
sediment source term to the water column.  The DREDGE model assumes that sand drops from 
the water column in the near field and that only the fines (< 74 um) remain to be transported by 
the model.  The 9.2 um particle diameter used in the model was the median of that portion of the 
particle distribution less than 74 um.   The DREDGE model option that calculates a settling 
velocity based on Stokes equation for a spherical particle was used. 
 
Several DREDGE model sensitivity runs were made to demonstrate that particles larger than 74 
um rapidly settle out in the near field.  The model was executed for particle diameters of 50 um, 
74 um, and 100 um with the following results. 
 

TSS Concentration (mg/L) at Downstream Distance 
Diameter (um) 20 m 40 m 60 m 80 m 100 m 
50 46.9 37.8 24.0 16.3 11.4 
74 6.6 2.3 0.7 0.2 0.07 
100 0.11 0.0 0.0 0.0 0.0 

 
A 74 um diameter particle is the boundary between a fine sand and silt.  Fine sand particle 
diameters range from 74 um to 425 um.  These model results demonstrate that 100 um fine sand 
particles are almost entirely removed from the water column within a 20-m downstream distance. 
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Results of model runs performed for 10-cm/sec, 6-cm/sec, and 2-cm/sec tidal velocities are 
provided in Attachment Tables A-1 to A-3.  These tables display vertically averaged  
TSS concentrations at 100-m intervals for a 1,000-m downstream distance and at 50-m lateral 
intervals for 500-m on either side of the plume centerline.  Centerline TSS concentrations are 
presented in Figure 2-1 for the three modeled tidal velocities.  Figure 2-1 indicates that centerline 
TSS concentrations increase with decreasing tidal velocity.  The 6-cm/sec TSS concentrations 
are slightly higher than the 10-cm/sec values.  At the 2-cm/sec near slack water velocity, near-
field TSS concentrations increase as a result of both reduced tidal flow for dilution and the 
decreased dispersion coefficient. The DREDGE model simulates the suspended sediment plume 
as a steady state distribution.  At a 2-cm/sec velocity, the travel time to the 300-m downstream 
transect is 4.2 hours.  This time exceeds the duration of the near slack water period associated 
with a 2-cm/sec velocity. Thus, model predictions beyond a 300-m downstream distance are not 
representative of actual occurrences.  In addition, at a 2-cm/sec tidal velocity, the lateral extent of 
the predicted plume may exceed the buildup that actually occurs during a near slack water 
period. 
 
Maryland regulations for conventional pollutants allow a chronic mixing zone equal to 10-
percent of the cross-sectional area of the receiving water.  Water quality standards for turbidity 
contain 150 NTU maximum and 50 NTU monthly average values.  As discussed in Section 1, 
compliance with a 50 NTU turbidity standard has a potential range of 50-70 mg/L TSS, and 
compliance with a 150 NTU turbidity standard has a potential range of 150-240-mg/L TSS.  The 
cross-sectional areas associated with 20-m to 100-m downstream transects for each of the three 
clamshell scenarios are provided in Table 2-2.  The Maryland water quality standards for chronic 
criteria refer to evaluations based upon average tidal conditions.  Cross-sectional areas for the 6-
cm/sec average tidal condition are summarized below. 
 

Cross-Sectional Area (%) for TSS Concentration 
Monthly Average Criterion Maximum Criterion Downstream 

Distance (m) 50 mg/L 70 mg/L 150 mg/L 240 mg/L 
20 5.2 1.7 0.0 0.0 
60 0.0 0.0 0.0 0.0 

 
These data indicate compliance with Maryland regulations during the overburden removal phase 
of the project. 
 
3.  Cutterhead Dredging of Sand from the Borrow 
 
After removal of the overburden, the underlying sand will be dredged for construction of the 
containment dikes.  This operation results in two suspended sediment plumes; one at the point of 
dredging, and the second at the placement location along the dike.  The sediment plume resulting 
from the dredging operation is discussed in this section and the plume from material placement 
will be discussed in Section 4. 
 
3.1 Cutterhead Dredge and Sediment Characteristics  
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The rate of sediment resuspension into the water column is proportional to the sediment removal 
rate by the cutterhead dredge.  Cutterhead dimensions, and proposed dredging rates used in the 
assessment are provided below (GBA, personal communication). 
 
Cutterhead: 

Length       2.1 m (7 ft) 
Diameter    1.5-2.4 m (5-8 ft) 

Dredging rate 
 Sand   2,400 yd3/hr (0.510 m3/sec) 
 Hard Clay ` 920 yd3/hr (0.195 m3/sec)     
Thickness of cut:  

Sand     1.5 m (5 ft) 
Clay     0.9 m (3 ft) 

Swing velocity:  
Sand     0.170 m/sec (33.4 fpm) 
Clay     0.098 m/sec (19.3 fpm) 

Cutter (RPM)    10-20 
Flow rate 

Sand     2.36 cms  (83.3 cfs) 
Clay   2.70 cms (95.4 cfs) 

 
Sediment characteristics based on borings collected below the overburden are summarized in 
Table 3-1.  The table contains particle distribution data for eight samples from 5 stations (2 
depths at 3 of the stations) with depths ranging from 8-13 ft to 26-33 ft.   The eight locations had 
sand ranging from 33 to 74 percent of the sample and averaged 52.1 percent.  The average gravel 
content was 18.6 percent. The eight locations were averaged into a composite sample for use in 
the model and these results are also provided in Table 3-1.  The composite particle distribution 
will be referred to as sand. 
 
The composite particle distribution represents expected conditions during the majority of the 
dredging operation.  The mass rate of fines released to the water column is dependent on the 
proportion of fines in the sediment.  A worst-case scenario was constructed based on the 
sediment sample with the highest clay content.  The core sample beneath the overburden with the 
highest clay content (and correspondingly decreased sand) was at Location 05A for the 25-27.5 
ft depth interval.   Particle characteristics for this sediment sample are provided in Table 3-1.  
This sample contained 38.0-percent clay, 25.5-percent silt, and only 18.7-percent sand.  This 
distribution is referred to as soft clay.  Because of the layering of the sediment, a 5-ft thick cut by 
the cutterhead may not be entirely contained within a soft clay layer.  A third particle distribution 
was therefore defined as the average of the composite and the soft clay distributions.  This 
distribution is referred to as sand/clay.   The hard red Arundel clay layer is present below the 
borrow.  This hard clay was assumed to be 5-percent sand, 10-percent silt, and 85-percent clay.  
The four particle distributions associated with the borrow are summarized in the following table. 
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Material Sand Sand/Clay Soft Clay Hard Clay 
Sand & Gravel (%) 70.7 53.6 36.5 5 
Silt (%) 17.4 21.5 25.5 10 
Clay (%) 11.9 24.9 38.0 85 
Fines <74 um (%) 29.3 46.4 63.5 95 
Diameter <74 um 9.3 4.9 3.6 2.9 

  
The above table also contains the median particle diameter for the fines portion of the material.  
The model calculates a settling velocity corresponding to the Stoke’s velocity for a spherical 
particle. 
 
3.2 Estimation of Resuspended Sediment Source Rate 
 
For a cutterhead, the DREDGE model uses a turbidity generation unit (TGU) method for 
determining the source strength.  A dredge removal rate is calculated from the width, depth, and 
lateral velocity (swing velocity) of the cutterhead.  A TGU is then applied that relates the rate of 
resuspended sediment to the total volume of dredged material.  The DREDGE model assumes 
that only fine sediments (< 74 um) remain suspended and are transported beyond the near field.  
TGU values increase with an increasing fraction of fines in the sediment.  TGU values are 
provided in the DREDGE user manual as a function of both the type of dredge and the sediment 
characteristics (D.F. Hayes 2000).  TGU values for a cutterhead dredge are presented in Figure 
3-1 as a function of the fraction of material less than 74 um.  A power law relationship was fitted 
to the data and included in Figure 3-1.  For the 29.3 percent fine sediment fraction associated 
with the composite sample, the TGU from the regression is approximately 3.5 kg/m3.  As a 
conservative estimate, a TGU of 5 kg/m3 was used in the model.  TGU values for the other 
sediment distributions were selected using values conservatively above the regression line shown 
in Figure 3-1.  The selected TGU values and the resulting sediment mass release rates to the 
water column are summarized in the following table. 
 

Parameter Sand Sand/Clay Soft Clay Hard Clay
Dredge Rate (m3/sec) 0.510 0.510 0.510 0.195 
TGU (kg/m3) 5 8 12 20 
Release Rate (kg/sec) 2.55 4.08 6.12 3.91 
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3.3  DREDGE Model Results for Cutterhead 
 
For a cutterhead, the DREDGE model predicts TSS concentrations as a function of distance 
above the bottom.  The model was executed for water column heights of 0.5-m, 1-m, 2-m, and 3-
m.  The near bottom concentrations are insensitive to the assumed water column depth.  A 5.6-m 
(18.4-ft) water column was used in the model to represent an approximate site depth after 
removal of the overburden.   
 
The DREDGE model was executed for each of the four particle distributions (sand, sand/clay, 
soft clay, hard clay) at three tidal velocities (10 cm/sec, 6 cm/sec, 2 cm/sec).   The model-
predicted TSS concentrations are provided in Attachment A: 
 

• Tables A-4 to A-6 Sand for 3 tidal velocities 
• Tables A-7 to A-9 Sand/clay for 3 tidal velocities 
• Tables A-10 to A-12 Soft clay for 3 tidal velocities 
• Tables A-13 to A-15 Hard clay for 3 tidal velocities 

 
Each table provides centerline TSS concentrations at 0.5-m to 3.0-m heights above the bottom at 
distance of up to 1,000-m downstream.  The tables also contain cross sections 
at 20-m, 100-m, 200-m, and 400-m downstream distances for a 500-m lateral width from the 
plume centerline.  At a 2-cm/sec velocity, the travel time to the 300-m downstream transect is 
4.2 hours.  This time exceeds the duration of the near slack water period associated with a 2-
cm/sec velocity.  Thus, model predictions beyond a 300-m downstream distance are not 
representative of actual occurrences.  In addition, at a 2-cm/sec tidal velocity, the lateral extent of 
the predicted plume may exceed the buildup that actually occurs during a near slack water 
period. 
The highest TSS concentrations are located near the bottom.  Centerline TSS concentrations at 
0.5-m (near bottom) and 2-m heights above bottom are summarized in Table 3-2.   Near field 
TSS concentrations increase as the tidal velocities decrease from 10 cm/sec to 2 cm/sec.  For the 
10 cm/sec and 6 cm/sec tidal velocities, all near bottom (0.5 m) TSS concentrations are less than 
75 mg/L at a 100-m distance and below 38 mg/L at a 200-m distance.  For a 10-cm/sec velocity 
and a 100-m downstream distance, TSS concentrations at a 2-m from the bottom height are 
typically one-half of the near bottom concentrations.   
 
Maryland regulations for conventional pollutants allow a chronic mixing zone equal to 10-
percent of the cross-sectional area of the receiving water.  As discussed in Section 1, compliance 
with a 50 NTU monthly average turbidity has a potential conversion range of 50-70-mg/L TSS, 
and compliance with a 150 NTU maximum turbidity has a potential conversion range of 150-
240-mg/L TSS.  The cross-sectional area associated with 20-m to 200-m downstream transects 
for each of the 12 particle distribution and tidal velocity scenarios are summarized in Table 3-3.  
The largest cross-sections were for soft clay, which had 63.5 percent fines.   At a 20-m 
downstream transect, the cross-section for soft-clay increased from 2.6-precent at 10-cm/sec, to 
9.7-percent at 2-cm/sec.  At a 200-m downstream transect, there was a zero cross-sectional area 
for all scenarios except for soft-clay at a 2-cm/sec tidal velocity.   
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TSS contours in the cross-section of Middle Branch are illustrated in Figure 3-2 for sand/clay 
(46.4 % fines) at a 2-cm/sec velocity.  The high fines content and low tidal velocity provides a 
short duration worst-case condition.  Figure 3-2 illustrates that a significant portion of the 
cutterhead sediment plume is contained within the borrow and below the natural bottom contour 
of Middle Branch.  A plane view of near bottom (0.5 m) TSS contours for soft clay (63.5 % 
fines) and the 6-cm/sec tidal average condition are presented in Figure 3-3.  Figure 3-3 indicates 
that the 50-mg/L TSS contours extends approximately 166-m downstream and has a 120-m 
width from the plume centerline. 
 
Compliance with water quality standards on a monthly bases is determined by averaging over 
both tidal conditions and possible particle distributions.  The Maryland water quality standards 
for chronic criteria refer to average tidal conditions.  The average tidal condition is represented 
by the 6-cm/sec tidal velocity scenario.  Material types in the borrow below the overburden were 
summarized based on data provided by GBA.  At a 50-ft depth (MLLW) the composition of the 
borrow material is described as follows: 
 

Borrow Material Volume (%) Assignment 
Upper Sand & Gravel 55.1 Sand 
Silts & Soft Clay 8.8 Sand/Clay 
Borrow Clay 6.3 Soft Clay 
Lower Sand & Gravel 19.1 Sand 
Red Clay 10.7 Hard Clay 

 
The above table also indicates the assignment of the four material types used for the modeling to 
the borrow material.  The upper and lower sand & gravel were combined for a 74.2-percent sand 
fraction.  The cross-sectional area results for the four modeled particle distributions were 
combined into a weighted averaged by using the volume fractions in the above table.  This was 
performed for the tidal average 6-cm/sec velocity condition.  The resulting averaged cross-
sectional areas associated with cutterhead dredging from the borrow are provided below. 
 

Cross-Sectional Area (%) for TSS Concentration 
Monthly Average Maximum Downstream 

Distance (m) 50 mg/L 70 mg/L 150 mg/L 240 mg/L 
20 2.54 1.76 0.26 0.0 
100 0.24 0.04 0.0 0.0 
200 0.0 0.0 0.0 0.0 

 
Based on the above TSS results for a 50-240-mg/L range of TSS concentrations, cutterhead 
dredging in the borrow is expected to be in compliance with the 50 NTU monthly average, and 
150 NTU maximum water quality standards.  
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4. Placement of Dredged Material During Dike Construction 
 
4.1  Model Characteristics 
 
The dredged material resulting from the cutterhead operation in the borrow will be transported to 
the dike construction site through a 32-inch diameter pipe.  At the construction site, the dredged 
material is discharged into the water column.  The placement of the dredged material was 
modeled for the same three tidal velocities and four particle distributions as modeled for the 
cutterhead operation in the borrow.  Models to simulate the placement of dredged material were 
reviewed including CDFATE and DCORMIX.  For a pipe release, the CDFATE model uses 
DCORMIX.  Trial runs with DCORMIX contained unrealistic results associated with transitions 
between near field and far field modules.  Following this review, it was decided to use the 
DREDGE model for material placement, with an additional provision to determine the fraction 
of fines remaining in the water column after the initial release.  Following the discharge of 
dredged material to the water column, a fraction of the fines are entrained and removed from the 
water column during the first several minutes as the larger sand particles settle to the bottom.  
This initial release was modeled with the USACE WES STFATE model.  This approach was 
suggested by Dr. Donald Hayes, a co-author of the DREDGE model (Donald Hayes, University 
of Utah, personal communication).  The STFATE model simulates the short-term fate of 
discharged dredged material including clumps, sand, silt and clay and their interactions.   
 
The mass discharge rate and particle distribution for each of the 12 placement scenarios was 
modeled with STFATE.  The discharge was placed at a mid-water column depth.  The silt and 
clay fractions remaining after 10-minutes were used as a mass loading to the DREDGE model.  
The fines fraction remaining after 10-minutes and related sediment loading parameters are 
summarized in Table 4-1.  The fraction of fines remaining in the water column was 12-13-
percent for the sand particle distribution.  The remaining fines fraction decreased slightly to 9.3-
9.5-percent for the soft clay distribution.  As the total fraction of fines increased, the higher 
concentration of fines resulted in increased entrainment and a lower percentage of fines 
remaining in the water column. 
 
Table 4-1 provides the dredging rate and the fraction of fines for each of the 12 placement 
scenarios.  Multiplying the total dredging rate by the fraction of fines (< 74 um) yields the mass 
rate of fines available to the water column.  Multiplying the available fines by the percentage of 
fines remaining from the STFATE model yields the mass source rate of fines to the water 
column.  This mass rate of fines to the water column is the sediment source rate input to the 
DREDGE model.  The sediment source rate increased from 24.9-26.3 kg/sec for sand, to 39.5-
40.2 kg/sec for soft clay.   
 
Studies have indicated that during cutterhead dredging of hard clay and subsequent transport 
through a pipeline, 80-90 percent of the dredged material remains as clay balls.  These clay balls 
(clumps) rapidly settle in the near field, removing a significant fraction of the fines.  For the 
Masonville site, it was conservatively assumed that 70–percent of the hard clay material settles 
as clumps.  Due to the decreased concentrations of the remaining fines, the percentage of fines 
remaining in the water column after 10 minutes (STFATE) increased to 21.0-23.4 percent.  The 
resulting mass rate of fines to the water column was 17.3-19.2 kg/sec.   
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4.2 Model Results for Placement During Dike Construction 
 
The material placement during dike construction was modeled with DREDGE in a mode that 
predicts TSS concentrations as a function of distance above the bottom.  The model was 
executed for water column heights of 1-m, 2-m, 3-m, and 4-m from the bottom.  The 4-m (13-ft) 
water column depth used in the model is representative of mean water depths along the northern 
dike. 
 
The DREDGE model was executed for each of the four particle distributions (sand, sand/clay, 
soft clay, hard clay) at three tidal velocities (10 cm/sec, 6 cm/sec, and 2 cm/sec).   The model 
predicted TSS concentrations are provided in Attachment A: 
 

• Tables A-16 to A-18 Sand for 3 tidal velocities 
• Tables A-19 to A-21 Sand/clay for 3 tidal velocities 
• Tables A-22 to A-24 Soft clay for 3 tidal velocities 
• Tables A-25 to A-27 Hard clay for 3 tidal velocities 

 
Each table provides centerline TSS concentrations at 1-m to 4-m heights above the bottom at 
distance of up to 1,000-m downstream.  The tables also contain cross sections 
at 100-m, 200-m, and 400-m downstream distances for a 500-m lateral width from the plume 
centerline.  The DREDGE model simulates the suspended sediment plume as a steady state 
distribution.  At a 2-cm/sec velocity, the travel time to the 300-m downstream transect is 4.2 
hours.  This time exceeds the near slack water period associated with a 2-cm/sec velocity.  Thus, 
model predictions beyond a 300-m downstream distance are not representative of actual 
occurrences.  In addition, at a 2-cm/sec tidal velocity, the lateral extent of the predicted plume 
may exceed the buildup that actually occurs during a near slack water period. 
 
The highest TSS concentrations are located near bottom.  Centerline TSS concentrations at 1-m 
and 3-m heights above bottom are summarized in Table 4-2.   For 10-cm/sec and 6-cm/sec tidal 
velocities at a 1-m near bottom depth, centerline TSS concentrations were less than 240 mg/L by 
a 200-m downstream distance.  For the same velocity conditions, TSS concentrations were below 
150 mg/L by a 100-m downstream distance. 
 
Maryland regulations for conventional pollutants allow a chronic mixing zone equal to 10-
percent of the cross-sectional area of the receiving water.  As discussed in Section 1, compliance 
with a 50 NTU monthly average limit has a potential range of 50-70-mg/L TSS and compliance 
with a 150 NTU maximum limit has a potential range of 150-240-mg/L TSS.  The cross-
sectional area associated with 100-m to 400-m downstream transects for each of the 12 particle 
distribution and tidal velocity scenarios are summarized in Table 4-3.  At a 100-m downstream 
transect, the cross-section area for a 10-cm/sec velocity and a 70-mg/L TSS concentration 
increased from 8.6-percent for sand to 11.5 percent for soft clay. 
 
TSS contours in the Middle Branch cross-section are provided in Figure 4-1 for sand (29.3 % 
fines) at the 6-cm/sec tidal average velocity.  In Figure 4-1, the cross-sectional areas 
corresponding to the contours are 17.3-percent for the 50-mg/L TSS contour, 6.5-percent for 
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150-mg/L contour, and 1.8-percent for the 240-mg/L contour (Table 4-3).  Plane view near 
bottom (1-m) TSS contours of sand (29.3 % fines) at the 6-cm/sec tidal average velocity are 
provided in Figure 4-2.  The 50-mg/L TSS contour extends 600-m downstream with a 240-m 
width from plume centerline.  The 150-mg/L TSS contour extends 195-m downstream with a 
124-m width from plume centerline. 
 
At the 10-cm/sec and 6-cm/sec tidal velocities, a 150-mg/L TSS concentration did not extend 
past a 400-m downstream transect, and a 240-mg/L TSS did not extend past a 200-m 
downstream transect. 
 
Compliance with water quality standards on a monthly bases is determined by averaging over 
both tidal conditions and possible particle distributions.  Volume fractions of the borrow material 
and the assignment of these fractions to the four model particle distributions was discussed in 
Section 3.3.  The cross-sectional area results for the four modeled particle distributions were 
averaged weighted by the volume fractions of the borrow material.  This was performed for the 
tidal average 6-cm/sec velocity condition.  The resulting averaged cross-sectional areas 
associated with cutterhead dredging from the borrow are provided below. 
 

Cross-Sectional Area (%) for TSS Concentration 
Monthly Average Maximum Downstream 

Distance (m) 50 mg/L 70 mg/L 150 mg/L 240 mg/L 
100 17.6 14.2 6.7 2.1 
200 21.2 14.8 1.0 0.0 
400 15.7 4.5 0.0 0.0 

 
The maximum cross-sectional areas in the above table for the 50-70-mg/L TSS concentrations 
associated with monthly average compliance occur at the 200-m downstream transect.  
Compliance with the NTU limits based upon a 50-mg/L TSS criteria would require a 53-percent 
reduction in cross-sectional area, and compliance with a 70-mg/L TSS standard would require a 
32-percent reduction.  Based on the above TSS results, compliance with Maryland’s monthly 
average water quality standard for turbidity (based upon TSS measurements) would require the 
use of best management practices.  
 
5. Application of DREDGE Model to Constituents 
 
Sediment chemistry data were available at 5 stations within the footprint of the proposed 
Masonville containment area.  Sediment chemistry was performed at multiple depths at most 
stations resulting in a total of 14 locations (5 in the overburden and 9 in the borrow area).  
Constituents of concern (COCs) identified in the data included six metals (chromium, copper, 
lead, mercury, nickel, zinc), PCBs, and nutrients (nitrite+nitrate, total Kjeldahl nitrogen, 
phosphorus).  The data for these COCs and total organic carbon (TOC) are summarized in Table 
5-1 for the overburden and Table 5-2 for the borrow.  These tables also provide average and 
maximum values for each constituent. 
 
The DREDGE model applies a constituent concentration to the sediment that is being dredged.  
A partitioning coefficient (Kd) is used to model the subsequent particulate and dissolved 
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fractions in the water column.  The model includes a database of partitioning coefficients for 
select metals and octanol-water partitioning coefficients (Kow) for organic contaminants.  
Constituent concentrations were calculated for the dissolved fraction because the dissolved 
fraction is bio-available and dissolved concentrations are the fraction of metals that are addressed 
in the Maryland’s water quality standards. 
 
The DREDGE model database included only four of the six metals of concern.  Additional metal 
partitioning coefficients were estimated from the site data by forming the ratio between the 
sediment and elutriate concentrations.   These data are summarized in the following table. 
 

Metal Partitioning Coefficients (L/kg) 
Model Database  

Metal pH 7.0 pH 7.5 
 
Site Data (a) 

Used in 
Model 

Chromium   107,868 100,000 
Copper 85,110 139,640 151,042 85,000 
Lead 1,148,150 2,290,870 99,344 100,000 
Mercury   675,094 600,000 
Nickel 52,480 91,200 26,917 27,000 
Zinc 14,125 33,113  33,000 
a) Partitioning coefficients calculated as the ratio between sediment 
        and elutriate concentrations. 
 

Partitioning coefficients for metals are a function of pH.  At a lower pH, the partitioning 
coefficient decreases, allowing a larger portion of the constituent to be present in the dissolved 
fraction.  Water chemistry data for the Masonville site provides pH values typically in the 7-8 
range.  Partitioning coefficients in the above table, calculated for a pH of 7, are considered 
conservative, in that they would result in higher dissolved concentrations.  For use in the model, 
partitioning coefficients were selected as the lower of either the model database value or the 
value calculated from the site data.  It should be noted that the 1000,000 L/kg value for lead is 
based on the site data is considered to be abnormally low, and would result in overly 
conservative (high dissolved) lead concentrations. 
 
For PCBs, the model database provides a Kow of 1,100,000, which is used in conjunction with a 
total organic carbon (TOC) fraction to yield a partitioning coefficient.  Based on site data, a TOC 
value of 2.49-percent was used for the overburden and a TOC value of 0.34-percent was used for 
the borrow (Table 5-1 and 5-2).  The 0.34-percent TOC for the borrow was conservatively based 
on 6 of the 8 values. 
 
Partitioning between dissolved and particulate fractions for nutrients from a sediment source 
term is not commonly performed and appropriate coefficients are not available within the 
DREDGE model.  For example, TKN is dominated by organic nitrogen, which is not readily 
available as dissolved.  Phosphorous may also have a significant organic component.  Due to 
project limitations, the nutrient COCs were modeled as total water column concentrations 
(particulate + dissolved).   
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Using the equations in the DREDGE model, predicted dissolved constituent concentrations were 
calculated corresponding to the TSS scenarios previously presented.  All of the constituent 
calculations were performed for the tidal average 6-cm/sec velocity condition.  For clamshell 
dredging of the overburden, constituent calculations were performed for a single particle 
distribution.  For cutterhead dredging in the borrow and placement during dike construction, 
calculations were performed for the sand and the soft clay distributions to bracket a range of 
associated TSS concentrations.  For the metals, PCBs, and nutrients other than TKN, the 
maximum sediment concentration was used as the source term in the model.  For TKN, which 
exhibited greater variability, the average value was used.  Tables containing the predicted results 
for six metals, PCB’s and three nutrients are provided in Attachment A. 
 

• Tables A-28/29 Clamshell dredging overburden 
• Tables A-30/31 Cutterhead dredging of sand 
• Tables A-32/33 Cutterhead dredging of soft clay 
• Tables A-34/35 Placement of sand 
• Tables A-36/37 Placement of soft clay 

 
Model results for clamshell dredging are vertically averaged over the water column.  Tables A-
28 and A-29 contain centerline and 50-m and 100-m offsets from the centerline concentrations at 
distances downstream to1,000 m.  The cutterhead and placement tables provide TSS 
concentrations at various water column depths along the centerline at distances downstream to 
1,000-m. 
 
The highest constituent concentrations are at a near bottom depth.  A summary of the near 
bottom centerline concentrations are provided in Tables 5-3 for clamshell dredging, Table 5-4 for 
cutterhead dredging, and Table 5-5 for placement during dike construction.  These tables also 
contain the chronic water quality criteria for aquatic life.  An examination of Tables 5-3 to 5-5 
indicates that all of the predicted constituent concentrations at the closest modeled downstream 
distance from the discharge point are in compliance with Maryland’s saltwater chronic water 
quality criteria. 
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Figure 1-1  Relationship Between TSS and Turbidity Based on HMI Spillway
 Data and the I-95 Tunnel Dredge Monitoring Results at 150 NTU
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Figure 1-2. Relationship Between Log of Average Turbidity and Log of Total Suspended Solids for All Dredge and
Contaminant Site Monitoring Data, I-95 Fort McHenry Tunnel.
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Figure  2-1  Predicted Centerline TSS Concentrations for Clamshell Dredging of the 
Overburden at a Near Bottom (0.5-m) Depth and for Three Tidal Velocities
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Table  2-1  Particle Size Distribution  of Masonville Sediment Samples
from the Overburden

Station
01A 05A 06 08 09 Composite

Moisture (%) 155.2 145.7 117.5 136.8 105.8 132.2

Classification Fraction (%)

Cobbles 0.0 0.0 0.0 0.0 0.0 0.0
Gravel 1.1 0.0 0.0 0.7 0.0 0.4
Sand 17.8 3.8 7.1 26.7 6.4 12.3
Silt 47.5 66.0 59.5 40.7 67.9 56.3

Clay 33.6 30.2 33.4 31.9 25.7 31.0

Total 100 100 100 100 100 100

Finer (%) Diameter (mm)

D85 0.1230 0.0295 0.0324 0.3730 0.0439 0.1204
D60 0.0213 0.0151 0.0152 0.0324 0.0187 0.0205
D50 0.0126 0.0111 0.0114 0.0127 0.0141 0.0124
D30 0.0041 0.0049 0.0041 0.0045 0.0066 0.0048
D15 0.0015 0.0014 0.0016 0.0016 0.0019 0.0016

Fraction Finer (%)
0.074 mm 81 96 93 73 94 87.3



Table 2-2  Cross-Sectional Area of Predicted Sediment Plumes Resulting from Clamshell 
Dredging of the Overburden for a Range of TSS Concentrations

Downstream
Distance        Monthly Average            Maximum

(m) 50 mg/L 70 mg/L 150 mg/L 240 mg/L

10-cm/sec Tidal Velocity
20 1.8 0.0 0.0 0.0
60 0.0 0.0 0.0 0.0
100 0.0 0.0 0.0 0.0

6-cm/sec Tidal Velocity
20 5.2 1.7 0.0 0.0
60 0.0 0.0 0.0 0.0
100 0.0 0.0 0.0 0.0

 2-cm/sec Tidal Velocity
20 11.2 9.6 4.3 0.0
60 14.3 10.7 0.0 0.0
100 14.3 7.4 0.0 0.0
200 5.6 0.0 0.0 0.0

Cross-Sectional Area (%)



Figure  3-1  Relationship Between Turbidity Generation Unit (TGU) and Material Type
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Figure  3-2  Middle Branch Cross-Section at the Masonville Site Displaying TSS Contours for 
Dredging Sand/Clay (46.4 % Fines) at a 5.6 m depth in the Borrow,

(2 cm/sec Velocity, 20-m Downstream Transect)
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Figure 3-3  Near Bottom (0.5-m) TSS Contours for Dredging Soft Clay (63.5 % Fines) 
in the Borrow, 6-cm/sec Velocity
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Table  3-1  Particle Size Distributions of Sediment Samples from the Borrow Area for Eight Locations with Sand, a Composite Sample,
and the Location with the Highest Clay Content

Sand Soft Clay
Particle Loc 05A Loc 08 Composite Loc 05A

Size (um) 8-13 ft 13-25 ft 19-25 ft 26-33 ft 33-43 ft 26-31 ft 13.5-21 ft 21-31 ft Sample 25-27.5 ft

25000 100 100 100 100 100 100 100 100 100.0 100
19000 86.9 100 77.3 100 100 100 100 100 95.5 100
9500 69.7 83.3 70.4 100 100 93.9 87.7 95.8 87.6 87.9
4750 58.8 74.6 62.5 100 94.5 90.5 75.4 95.1 81.4 82.2
2000 53.4 68.4 57.1 100 85.3 84.8 69.6 93.7 76.5 77
850 49.6 63.9 52.3 99.9 79.1 76.2 64.0 91.3 72.0 73.5
425 42.2 56.3 45.4 99.8 61.8 57.2 52.7 81.0 62.1 69.9
250 34.7 46.9 38.7 97.1 38.3 42.4 39.9 62.7 50.1 67.9
180 31.9 40.6 33.5 88.9 29.1 36.8 32.4 51.7 43.1 66.8
150 30.6 37.9 30.4 82.7 26.2 35.0 28.6 46.8 39.8 66.2
75 25.5 30.5 18.2 54.2 20.0 31.2 21.8 33.0 29.3 63.5

27.5 22.6 19.5 11.0 34.7 14.7 31.0 16.1 29.9 22.4 59.6
18.3 21.1 17.2 9.6 28.9 4.7 27.5 14.8 26.6 18.8 55.7
11.0 15.1 15.0 7.8 23.3 4.2 25.2 12.7 23.3 15.8 49.5
8.0 10.8 13.3 6.9 20.4 4.2 21.7 10.7 20.0 13.5 44.4
5.9 9.2 10.9 5.9 17.6 3.9 19.3 10.1 18.4 11.9 38.0
2.9 7.7 8.7 4.9 13.1 2.9 14.6 7.5 14.3 9.2 30.0
1.2 6.1 6.3 3.9 10.3 2.4 12.1 5.6 11.0 7.2 21.0

Median Dia 971.1 307.7 708.3 64.8 337.1 339.9 388.1 169.6 249.1 11.6
<74 um (%) 25.5 30.5 18.2 54.2 20.0 31.2 21.8 33.0 29.3 63.5

Gravel 41.2 25.4 37.5 0 5.5 9.5 24.6 4.9 18.6 17.8
Clay 9.2 10.9 5.9 17.6 3.9 19.3 10.1 18.4 11.9 38
Silt 16.3 19.6 12.3 36.6 16.2 11.8 11.7 14.6 17.4 25.5

Coarse Sand 5.4 6.2 5.4 0 9.2 5.7 5.8 1.4 4.9 5.1
Medium Sand 11.2 12.1 11.7 0.2 23.6 27.6 16.9 12.7 14.4 7.2
fine Sand 16.7 25.8 27.2 45.6 41.7 26 30.8 48 32.8 6.4
Sand (Total) 33.3 44.1 44.3 45.8 74.5 59.3 53.5 62.1 52.1 18.7

Percent Solids 57.4 77.8 80.3 75.4 80.6 53.5 70 80.4 71.9 77.1
Specific Gravity 2.573 2.708 2.715 2.727 2.696 2.598 2.684 2.731 2.679 2.66

Location 01A Location 06 Location 09



Table  3-2  Predicted TSS Concentrations Along the Plume Centerline at 0.5-m and 2-m Heights
above the Bottom for Cutterhead Dredging in the Borrow

TSS Concentration (mg/L)
Tidal 0.5-m Near Bottom Height 2-m Height above Bottom

Velocity Downstream Distance (m) Downstream Distance (m)
Material (cm/sec) 20 100 200 20 100 200

Sand 10 115 29.5 15.2 0.5 11.0 9.0
6 131 30.3 15.4 7.4 16.4 11.0
2 209 43.7 21.9 77.6 34.4 18.9

Sand/Clay 10 187 48.0 24.8 1.7 18.5 15.3
6 212 49.2 25.1 12.5 27.6 18.7
2 339 71.3 35.9 131 58.3 32.2

Soft Clay 10 280 71.8 37.1 2.6 27.9 23.0
6 318 74.0 37.7 19.0 41.8 28.2
2 508 106.8 53.7 197 87.9 48.6

Hard Clay 10 180 46.1 23.8 1.7 18.0 14.8
6 204 47.3 24.1 12.2 26.8 18.1
2 326 68.6 34.5 127 56.6 31.3



Table 3-3  Cross-Sectional Area of Predicted Sediment Plumes Resulting from Cutterhead Dredging in the Borrow Area
     for a Range of TSS Concentrations

Downstream Downstream
Distance        Monthly Average            Maximum Distance        Monthly Average            Maximum

(m) 50 mg/L 70 mg/L 150 mg/L 240 mg/L (m) 50 mg/L 70 mg/L 150 mg/L 240 mg/L

Sand 10 cm/sec (29.3 % Fines) Soft Clay 10 cm/sec (63.5 % Fines)
20 1.1 0.7 0.0 0.0 20 2.6 2.1 0.9 0.2
100 0.0 0.0 0.0 0.0 100 2.3 0.1 0.0 0.0
200 0.0 0.0 0.0 0.0 200 0.0 0.0 0.0 0.0

Sand 6 cm/sec (29.3 % Fines) Soft Clay 6 cm/sec (63.5 % Fines)
20 2.2 1.4 0.0 0.0 20 4.1 3.5 1.8 0.6
100 0.0 0.0 0.0 0.0 100 3.8 0.6 0.0 0.0
200 0.0 0.0 0.0 0.0 200 0.0 0.0 0.0 0.0

Sand 2 cm/sec (29.3 % Fines) Soft Clay 2 cm/sec (63.5 % Fines)
20 5.9 4.4 1.3 0.0 20 9.7 8.5 4.9 3.2
100 0.0 0.0 0.0 0.0 100 15.4 0.0 0.0 0.0
200 0.0 0.0 0.0 0.0 200 2.7 0.0 0.0 0.0

Sand/Clay 10 cm/sec (46.4 % Fines) Hard Clay 10 cm/sec (95 % Fines)
20 2.0 1.4 0.3 0.0 20 2.0 1.3 0.3 0.0
100 0.0 0.0 0.0 0.0 100 0.0 0.0 0.0 0.0
200 0.0 0.0 0.0 0.0 200 0.0 0.0 0.0 0.0

Sand/Clay 6 cm/sec (46.4 % Fines) Hard Clay 6 cm/sec (95 % Fines)
20 3.4 2.6 0.8 0.0 20 3.3 2.5 0.7 0.0
100 0.0 0.0 0.0 0.0 100 0.0 0.0 0.0 0.0
200 0.0 0.0 0.0 0.0 200 0.0 0.0 0.0 0.0

Sand/Clay 2 cm/sec (46.4 % Fines) Hard Clay 2 cm/sec (95 % Fines)
20 8.3 6.8 3.4 1.4 20 8.1 6.6 3.3 1.2
100 6.7 0.3 0.0 0.0 100 6.3 1.9 0.0 0.0
200 0.0 0.0 0.0 0.0 200 0.0 0.0 0.0 0.0

Cross-Sectional Area (%) Cross-Sectional Area (%)



Figure  4-1  Middle Branch Cross-Section at the Masonville Site Displaying TSS Contours for 
Placement of Sand (29.3 % Fines) During Dike Construction,

(6-cm/sec Velocity, 100-m Downstream Transect)
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Figure 4-2  Near Bottom  (1-m) TSS Contours for Placement of Sand (29.3 % Fines) 
During Dike Construction, 6-cm/sec Velocity
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Table  4-1  Determination of Mass Rate of Fines to the Water Column for Placement of Dredge Material 
During Dike Construction

Ambient Mass Removal Percent Mass Rate Fines Mass Rate to
Velocity Rate Fines Fines Remaining(a) Water Column

Sediment (cm/sec) (kg/sec) (%) (kg/sec) (%) (kg/sec)

Sand 10 667.7 29.3 195.6 13.5 26.3
Sand 6 667.7 29.3 195.6 13.1 25.6
Sand 2 667.7 29.3 195.6 12.7 24.9

Sand/Clay 10 667.7 46.4 309.8 10.1 31.2
Sand/Clay 6 667.7 46.4 309.8 10.1 31.3
Sand/Clay 2 667.7 46.4 309.8 10.1 31.3

Soft Clay 10 667.7 63.5 424.0 9.3 39.5
Soft Clay 6 667.7 63.5 424.0 9.4 39.9
Soft Clay 2 667.7 63.5 424.0 9.5 40.2

Hard Clay 10 288.0 95.0 82.1(b) 23.4 19.2
Hard Clay 6 288.0 95.0 82.1(b) 22.2 18.2
Hard Clay 2 288.0 95.0 82.1(b) 21.0 17.3

a) Fines remaining after 10-minute STFATE model run.
b) Assume 70-percent clumping (see Section 4.1).



Table  4-2  Predicted TSS Concentrations Along the Plume Centerline at 1.0-m and 3.0-m Heights
Above the Bottom for Placement During Dike Construction

TSS Concentration (mg/L)
Tidal 1-m Near Bottom Height 3-m Height above Bottom

Velocity Downstream Distance (m) Downstream Distance (m)
Material (cm/sec) 100 200 400 100 200 400

Sand 10 249 141 74.7 31.4 48.2 42.2
6 267 144 74.3 75.0 73.5 51.3
2 404 206 253 157

Sand/Clay 10 303 171 91.2 40.2 61.9 54.3
6 336 181 93.9 99.2 97.4 68.2
2 525 269 345 216

Soft Clay 10 385 218 116 51.6 79.5 69.8
6 430 232 120 128 126 88.2
2 677 347 449 281

Hard Clay 10 187 106 56.5 25.2 38.8 34.0
6 196 106 54.9 58.7 57.7 40.4
2 291 149 194 121



Table 4-3  Cross-Sectional Area of Predicted Sediment Plumes Resulting from Placement of Dredge Material During Dike 
            Construction for a Range of  TSS Concentrations

Downstream Downstream
Distance        Monthly Average            Maximum Distance        Monthly Average            Maximum

(m) 50 mg/L 70 mg/L 150 mg/L 240 mg/L (m) 50 mg/L 70 mg/L 150 mg/L 240 mg/L

Sand 10 cm/sec (29.3% Fines) Soft Clay 10 cm/sec (63.5% Fines
100 10.7 8.6 3.9 0.4 100 13.8 11.5 6.7 3.7
200 12.9 8.9 0.0 0.0 200 18.5 14.4 5.3 0.0
400 9.7 2.1 0.0 0.0 400 20.7 12.7 0.0 0.0

Sand 6 cm/sec (29.3% Fines) Soft Clay 6 cm/sec (63.5% Fines)
100 17.3 13.9 6.5 1.8 100 22.3 19.1 11.4 6.7
200 20.8 14.3 0.0 0.0 200 29.1 24.1 9.4 0.0
400 14.9 2.8 0.0 0.0 400 31.5 21.7 0.0 0.0

Sand 2 cm/sec (29.3% Fines) Soft Clay 2 cm/sec (63.5% Fines)
100 31.3 28.3 19.2 10.5 100 34.3 31.4 25.4 20.4
200 36.8 31.4 11.9 0.0 200 44.3 39.9 27.7 15.5

Sand/Clay 10 cm/sec (46.4% Fines) Hard Clay 10 cm/sec (95% Fines)
100 12.0 9.8 5.1 2.2 100 9.0 7.0 2.1 0.0
200 15.4 11.5 2.3 0.0 200 9.9 5.8 0.0 0.0
400 14.8 7.0 0.0 0.0 400 3.6 0.0 0.0 0.0

Sand/Clay 6 cm/sec (46.4% Fines) Hard Clay 6 cm/sec (95% Fines)
100 20.0 16.4 8.9 4.1 100 14.5 11.2 3.4 0.0
200 25.4 19.4 4.5 0.0 200 15.5 9.0 0.0 0.0
400 24.7 12.0 0.0 0.0 400 4.5 0.0 0.0 0.0

Sand/Clay 2 cm/sec (46.4% Fines) Hard Clay 2 cm/sec (95% Fines)
100 33.8 30.9 23.3 16.5 100 28.9 25.2 14.2 4.5
200 40.9 36.2 21.9 5.0 200 32.2 25.9 0.0 0.0

Cross-Sectional Area (%) Cross-Sectional Area (%)



Table 5-1  Sediment Chemistry Data at the Masonville Site for Locations in the Overburden

01A 01A 05A 06 09
ANALYTE Units 0-3 ft 3-8 0-19 ft 0-26 ft 0-13.5 ft Min Max Mean

NO2+NO3 as N mg/kg 0.65 B 4.2 0.65 4.2 2.43
Total Kjeldahl N mg/kg 5820 4170 1670 2180 2150 1670 5820 3198
Phorphorus mg/kg 803 469 949 721 601 469 949 708.6

Chromium, total mg/kg 188 64.6 92.9 90.2 152 64.6 188 117.5
Copper mg/kg 306 146 257 112 156 112 306 195.4
lead mg/kg 351 177 107 E 60.8 E 117 E 60.8 351 162.6
Mercury mg/kg 1.9 0.55 0.58 0.38 0.64 0.38 1.9 0.81
Nickel mg/kg 32.3 17.3 17.3 32.3 24.8
Zinc mg/kg 547 171 E 259 E 174 E 322 E 171 547 294.6

Total PCBs ug/kg 246.9 82.4 71.8 109.9 257.4 71.8 257.4 153.7

TOC percent 3.42 1.73 1.93 2.74 3.11 1.73 3.42 2.59

B = compound was detected, but below reporting limit
E = reported value is estimated because of the presence of interferenece



Table 5-2   Sediment Chemistry Data at the Masonville Site for Locations in the Borrow

01A 01A 05A 05A 06 06 08 09 09
ANALYTE Units  8-13 ft 13-25 ft  19-25 ft 25-27.5 ft 26-33 ft 33-43 ft 26-31ft 13.5-21ft 21-31ft

NO2+NO3 as N mg/kg 0.7 B 0.29 B 0.59 B 0.59 B 0.5 B 0.28 B 0.43 B 1.6 0.52 B
Total Kjeldahl N mg/kg 2190 216 26100 18700 63.7 U 174 B 35100 480 209
Phorphorus mg/kg 506 101 145 263 213 84.8 117 304 93.3

Chromium, total mg/kg 105 29.7 15.9 33.5 21.7 9.1 21.5 30.4 18.8
Copper mg/kg 177 11.5 12.6 28 12 5.5 11 64.2 11.3
lead mg/kg 543 4.7 3.6 6.9 4.9 2.3 4.2 33.9 3.6
Mercury mg/kg 0.92 0.038 0.047 0.06 0.02 B 0.0079 U 0.01 B 0.17 0.023 B
Nickel mg/kg 17.8 8.6 6.9 17.9 10.4 5 11.8 10.3 4.9
Zinc mg/kg 245 E 21.5 E 19.7 E 35.3 27.3 E 15.1 E 26.3 E 195 E 16.7

Total PCBs ug/kg 83.8 3 1.18 0.799 2.05 2.1 1.15 15.3 1.02

TOC percent 2.69 0.28 0.22 0.25 0.24 0.15 3.53 0.905

ANALYTE Units Min Max Mean

NO2+NO3 as N mg/kg 0.28 1.6 0.61
Total Kjeldahl N mg/kg 63.7 35100 9248
Phorphorus mg/kg 84.8 506 203.0

Chromium, total mg/kg 9.1 105 31.73
Copper mg/kg 5.5 177 37.01
lead mg/kg 2.3 543 67.46
Mercury mg/kg 0.0079 0.92 0.14
Nickel mg/kg 4.9 17.9 10.40
Zinc mg/kg 15.1 245 66.88

Total PCBs ug/kg 0.80 83.8 12.27

TOC percent 1.03



Table  5-3  Calculated Concentrations for Clamshell Dredging of the Overburden at a 0.5-m Near Bottom Depth
(6-cm/sec Average Tidal Velocity)

Chronic WQ Concentration at Downstream Distance (m) Along Plume Centerline
Parameter Units T/D Criteria 20 60 100 200 300 400 500 600

Chromium ug/L dissolved 50 1.67 1.54 1.46 1.32 1.23 1.15 1.09 1.03
Copper ug/L dissolved 6.1 3.14 2.86 2.69 2.41 2.22 2.07 1.94 1.83
Lead ug/L dissolved 8.1 3.12 2.88 2.72 2.47 2.30 2.16 2.04 1.93
Mercury ug/L dissolved 0.94 0.0031 0.0031 0.0030 0.0030 0.0029 0.0029 0.0028 0.0028
Nickel ug/L dissolved 8.2 0.82 0.66 0.58 0.47 0.40 0.36 0.32 0.30
Zinc ug/L dissolved 81 11.99 9.93 8.84 7.29 6.37 5.70 5.19 4.76

PCB's ng/L dissolved 30 7.47 4.97 4.12 3.20 2.73 2.43 2.20 2.01

NO2+NO3 ug/L total -- 0.33 0.19 0.15 0.10 0.08 0.07 0.06 0.05
TKN ug/L total -- 253.6 144.9 110.7 76.1 60.4 50.8 44.1 39.0
Phosphorus ug/L total -- 75.3 43.0 32.8 22.6 17.9 15.1 13.1 11.6



Table 5-4   Calculated Concentrations for Cutterhead Dredging of Sand and Soft Clay from the Borrow at a 0.5-m Near Bottom Depth
(6-cm/sec Average Tidal Velocity)

Cutterhead Dredging of Sand in the Borrow
Chronic WQ Concentration at Downstream Distance (m) Along Plume Centerline

Parameter Units T/D Criteria 20 40 60 100 200 300 400 500 600

Chromium ug/L dissolved 50 0.98 0.92 0.87 0.79 0.64 0.53 0.46 0.40 0.36
Copper ug/L dissolved 6.1 1.91 1.79 1.68 1.50 1.18 0.97 0.82 0.72 0.64
Lead ug/L dissolved 8.1 5.04 4.77 4.51 4.08 3.29 2.76 2.36 2.08 1.86
Mercury ug/L dissolved 0.94 0.0015 0.0015 0.0015 0.0015 0.0014 0.0013 0.0013 0.0012 0.0012
Nickel ug/L dissolved 8.2 0.52 0.44 0.38 0.30 0.19 0.14 0.11 0.10 0.08
Zinc ug/L dissolved 81 6.03 5.22 4.60 3.71 2.50 1.88 1.50 1.26 1.09

PCB's ng/L dissolved 30 6.35 4.14 3.12 2.10 1.16 0.80 0.61 0.50 0.42

NO2+NO3 ug/L total -- 0.21 0.11 0.08 0.05 0.02 0.02 0.01 0.01 0.01
TKN ug/L total -- 1208 1663 455.9 280.2 142.4 95.3 71.2 57.3 48.1
Phosphorus ug/L total -- 66.1 36.3 24.9 15.3 7.79 5.21 3.90 3.14 2.63

Cutterhead Dredging of Soft Clay in the Borrow
Chronic WQ Concentration at Downstream Distance (m) Along Plume Centerline

Parameter Units T/D Criteria 20 40 60 100 200 300 400 500 600

Chromium ug/L dissolved 50 1.02 0.99 0.97 0.93 0.83 0.75 0.69 0.63 0.59
Copper ug/L dissolved 6.1 2.01 1.95 1.90 1.80 1.59 1.42 1.29 1.17 1.08
Lead ug/L dissolved 8.1 5.27 5.14 5.01 4.78 4.29 3.89 3.56 3.28 3.04
Mercury ug/L dissolved 0.94 0.0015 0.0015 0.0015 0.0015 0.0015 0.0014 0.0014 0.0014 0.0014
Nickel ug/L dissolved 8.2 0.59 0.55 0.51 0.44 0.33 0.27 0.22 0.19 0.17
Zinc ug/L dissolved 81 6.78 6.33 5.93 5.27 4.12 3.38 2.86 2.48 2.19

PCB's ng/L dissolved 30 11.67 7.75 6.00 4.24 2.52 1.80 1.40 1.15 0.98

NO2+NO3 ug/L total -- 0.51 0.28 0.19 0.12 0.06 0.04 0.03 0.02 0.02
TKN ug/L total -- 2945 1617 1113 684.4 348.7 234.0 175.7 140.6 117.5
Phosphorus ug/L total -- 161.1 88.4 60.9 37.4 19.1 12.8 9.61 7.69 6.43



Table  5-5  Calculated Concentrations for Placement of Material Dredged from the Borrow During Dike Construction at a 
1-m Near Bottom Depth, (6-cm/sec Average Tidal Velocity)

Placement of Sand During Dike Construction
Chronic WQ Concentration at Downstream Distance (m) Along Plume Centerline

Parameter Units T/D Criteria 100 200 300 400 500 600 700 800

Chromium ug/L dissolved 50 1.01 0.98 0.95 0.93 0.90 0.87 0.85 0.83
Copper ug/L dissolved 6.1 2.00 1.93 1.86 1.80 1.74 1.69 1.63 1.59
Lead ug/L dissolved 8.1 5.23 5.08 4.93 4.79 4.65 4.52 4.40 4.29
Mercury ug/L dissolved 0.94 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015
Nickel ug/L dissolved 8.2 0.58 0.53 0.48 0.44 0.41 0.38 0.36 0.33
Zinc ug/L dissolved 81 6.67 6.13 5.67 5.27 4.93 4.62 4.35 4.11

PCB's ng/L dissolved 30 10.34 6.78 5.19 4.25 3.62 3.15 2.79 2.50

NO2+NO3 ug/L total -- 0.43 0.23 0.16 0.12 0.10 0.08 0.07 0.06
TKN ug/L total -- 2471 1329 906.3 687.1 553.0 461.5 396.7 346.8
Phosphorus ug/L total -- 135.2 72.7 49.6 37.6 30.3 25.2 21.7 19.0

Placement of Soft Clay During Dike Construction
Chronic WQ Concentration at Downstream Distance (m) Along Plume Centerline

Parameter Units T/D Criteria 100 200 300 400 500 600 700 800

Chromium ug/L dissolved 50 1.03 1.01 0.99 0.97 0.95 0.94 0.92 0.90
Copper ug/L dissolved 6.1 2.03 1.98 1.94 1.90 1.86 1.82 1.78 1.75
Lead ug/L dissolved 8.1 5.31 5.21 5.11 5.01 4.92 4.84 4.75 4.67
Mercury ug/L dissolved 0.94 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015
Nickel ug/L dissolved 8.2 0.61 0.57 0.54 0.51 0.48 0.46 0.43 0.41
Zinc ug/L dissolved 81 6.94 6.57 6.23 5.93 5.66 5.41 5.18 4.97

PCB's ng/L dissolved 30 14.43 9.38 7.24 6.00 5.15 4.54 4.06 3.69

NO2+NO3 ug/L total -- 0.69 0.37 0.25 0.19 0.16 0.13 0.11 0.10
TKN ug/L total -- 3976 2143 1465 1113 896.1 750.9 645.5 566.9
Phosphorus ug/L total -- 217.5 117.2 80.2 60.9 49.0 41.1 35.3 31.0
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Table   A-1  Predicted TSS Concentrations for Clamshell Dredging of the Overburden, 10-cm/sec Current Velocity

Lateral
Distance TSS Concentration (mg/L) at Downstream Distance (m)

(m) 20 60 100 200 300 400 500 600 700 800 900 1000

-500 0.0 0.0 0.0 0.0 0.1 0.3 0.5 0.8 1.0 1.2 1.4 1.5
-450 0.0 0.0 0.0 0.0 0.2 0.5 0.9 1.2 1.5 1.7 1.9 2.1
-400 0.0 0.0 0.00 0.1 0.5 1.1 1.5 1.9 2.2 2.4 2.6 2.7
-350 0.0 0.0 0.01 0.4 1.2 1.9 2.4 2.8 3.1 3.3 3.4 3.4
-300 0.0 0.00 0.10 1.1 2.3 3.2 3.7 4.0 4.1 4.2 4.2 4.2
-250 0.00 0.05 0.55 2.7 4.1 4.9 5.2 5.3 5.3 5.2 5.1 5.0
-200 0.00 0.55 2.2 5.4 6.6 6.9 6.9 6.7 6.5 6.2 6.0 5.7
-150 0.05 3.39 6.7 9.3 9.5 9.1 8.5 8.0 7.6 7.1 6.7 6.4
-100 2.71 12.5 14.5 13.8 12.3 11.0 10.0 9.2 8.5 7.9 7.3 6.9
-50 28.2 27.2 23.2 17.4 14.4 12.4 11.0 9.9 9.0 8.3 7.7 7.2
0 61.6 35.3 27.2 18.9 15.1 12.9 11.3 10.2 9.2 8.5 7.9 7.3
50 28.2 27.2 23.2 17.4 14.4 12.4 11.0 9.9 9.0 8.3 7.7 7.2
100 2.71 12.5 14.5 13.8 12.3 11.0 10.0 9.2 8.5 7.9 7.3 6.9
150 0.05 3.39 6.7 9.3 9.5 9.1 8.5 8.0 7.6 7.1 6.7 6.4
200 0.00 0.55 2.2 5.4 6.6 6.9 6.9 6.7 6.5 6.2 6.0 5.7
250 0.00 0.05 0.5 2.7 4.1 4.9 5.2 5.3 5.3 5.2 5.1 5.0
300 0.0 0.00 0.1 1.1 2.3 3.2 3.7 4.0 4.1 4.2 4.2 4.2
350 0.0 0.0 0.0 0.4 1.2 1.9 2.4 2.8 3.1 3.3 3.4 3.4
400 0.0 0.0 0.00 0.1 0.5 1.1 1.5 1.9 2.2 2.4 2.6 2.7
450 0.0 0.0 0.0 0.0 0.2 0.5 0.9 1.2 1.5 1.7 1.9 2.1
500 0.0 0.0 0.0 0.0 0.1 0.3 0.5 0.8 1.0 1.2 1.4 1.5



Table   A-2  Predicted TSS Concentrations for Clamshell Dredging of the Overburden, 6-cm/sec Current Velocity

Lateral
Distance TSS Concentration (mg/L) at Downstream Distance (m)

(m) 20 60 100 200 300 400 500 600 700 800 900 1000

-500 0.0 0.0 0.00 0.2 0.8 1.5 2.1 2.6 2.9 3.1 3.2 3.3
-450 0.0 0.0 0.02 0.5 1.5 2.4 3.0 3.4 3.7 3.9 3.9 3.9
-400 0.0 0.0 0.09 1.2 2.6 3.5 4.2 4.5 4.7 4.7 4.7 4.6
-350 0.0 0.0 0.4 2.4 4.1 5.0 5.5 5.7 5.7 5.6 5.5 5.3
-300 0.0 0.16 1.2 4.4 6.1 6.8 7.0 7.0 6.8 6.5 6.3 6.0
-250 0.00 0.91 3.3 7.4 8.6 8.8 8.6 8.3 7.9 7.5 7.0 6.7
-200 0.04 3.71 7.7 11.2 11.4 10.9 10.2 9.5 8.9 8.3 7.7 7.3
-150 1.17 11.1 14.9 15.6 14.2 12.9 11.6 10.6 9.7 9.0 8.3 7.7
-100 12.2 24.2 23.8 19.7 16.7 14.5 12.8 11.5 10.4 9.5 8.8 8.1
-50 49.6 38.7 31.5 22.7 18.3 15.5 13.5 12.0 10.8 9.9 9.1 8.3
0 79.3 45.3 34.6 23.8 18.9 15.9 13.8 12.2 11.0 10.0 9.1 8.4
50 49.6 38.7 31.5 22.7 18.3 15.5 13.5 12.0 10.8 9.9 9.1 8.3
100 12.2 24.2 23.8 19.7 16.7 14.5 12.8 11.5 10.4 9.5 8.8 8.1
150 1.17 11.1 14.9 15.6 14.2 12.9 11.6 10.6 9.7 9.0 8.3 7.7
200 0.04 3.71 7.7 11.2 11.4 10.9 10.2 9.5 8.9 8.3 7.7 7.3
250 0.00 0.91 3.3 7.4 8.6 8.8 8.6 8.3 7.9 7.5 7.0 6.7
300 0.0 0.16 1.2 4.4 6.1 6.8 7.0 7.0 6.8 6.5 6.3 6.0
350 0.0 0.0 0.4 2.4 4.1 5.0 5.5 5.7 5.7 5.6 5.5 5.3
400 0.0 0.0 0.09 1.2 2.6 3.5 4.2 4.5 4.7 4.7 4.7 4.6
450 0.0 0.0 0.02 0.5 1.5 2.4 3.0 3.4 3.7 3.9 3.9 3.9
500 0.0 0.0 0.00 0.2 0.8 1.5 2.1 2.6 2.9 3.1 3.2 3.3



Table  A-3  Predicted TSS Concentrations for Clamshell Dredging of the Overburden, 2-cm/sec Current Velocity

Lateral
Distance TSS Concentration (mg/L) at Downstream Distance (m)

(m) 20 60 100 200 300 400 500 600 700 800 900 1000

-500 0.0 0.0 0.16 2.3 4.8 6.5 7.2 7.4 7.3 7.0 6.6 6.2
-450 0.0 0.0 0.51 4.1 7.2 8.7 9.2 9.1 8.7 8.1 7.6 6.9
-400 0.0 0.1 1.47 7.0 10.2 11.3 11.3 10.8 10.1 9.3 8.5 7.7
-350 0.0 0.7 3.7 11.2 14.0 14.3 13.7 12.7 11.6 10.5 9.4 8.5
-300 0.0 2.52 8.4 16.8 18.3 17.5 16.1 14.5 13.0 11.6 10.3 9.2
-250 0.08 7.92 16.8 23.7 23.0 20.8 18.5 16.3 14.3 12.6 11.1 9.9
-200 1.29 20.22 29.4 31.5 27.8 24.0 20.7 17.9 15.5 13.5 11.9 10.4
-150 11.53 41.9 45.6 39.1 32.2 26.7 22.5 19.2 16.5 14.3 12.4 10.9
-100 55.0 70.6 62.3 45.8 35.7 28.9 24.0 20.2 17.3 14.9 12.9 11.2
-50 140.5 96.4 75.2 50.3 38.0 30.3 24.9 20.9 17.7 15.2 13.2 11.4
0 192.0 107.0 80.1 51.9 38.8 30.8 25.2 21.1 17.9 15.3 13.3 11.5
50 140.5 96.4 75.2 50.3 38.0 30.3 24.9 20.9 17.7 15.2 13.2 11.4
100 55.0 70.6 62.3 45.8 35.7 28.9 24.0 20.2 17.3 14.9 12.9 11.2
150 11.53 41.9 45.6 39.1 32.2 26.7 22.5 19.2 16.5 14.3 12.4 10.9
200 1.29 20.22 29.4 31.5 27.8 24.0 20.7 17.9 15.5 13.5 11.9 10.4
250 0.08 7.92 16.8 23.7 23.0 20.8 18.5 16.3 14.3 12.6 11.1 9.9
300 0.0 2.52 8.4 16.8 18.3 17.5 16.1 14.5 13.0 11.6 10.3 9.2
350 0.0 0.7 3.7 11.2 14.0 14.3 13.7 12.7 11.6 10.5 9.4 8.5
400 0.0 0.1 1.47 7.0 10.2 11.3 11.3 10.8 10.1 9.3 8.5 7.7
450 0.0 0.0 0.51 4.1 7.2 8.7 9.2 9.1 8.7 8.1 7.6 6.9
500 0.0 0.0 0.16 2.3 4.8 6.5 7.2 7.4 7.3 7.0 6.6 6.2



Table  A-4  Predicted TSS Concentrations for Cutterhead Dredging of Sand from the Borrow, 10-cm/sec Current Velocity
(2,400 yd3/hr Dredging Rate, 29.3 % Fines)

Height TSS Concentration (mg/L) at Downstream Distance along Plume Centerline (m)
 (m) 20 40 60 100 200 300 400 500 600 700 800 900 1000

3.0 0.0 0.3 1.1 3.0 4.7 4.5 4.1 3.7 3.3 3.0 2.7 2.5 2.3
2.0 0.5 4.1 7.2 11.0 9.0 7.1 5.8 4.9 4.2 3.7 3.3 2.9 2.7
1.0 44.3 41.4 34.0 24.1 13.6 9.5 7.2 5.8 4.9 4.2 3.7 3.3 3.0
0.5 115.1 67.3 47.2 29.5 15.2 10.2 7.7 6.2 5.2 4.4 3.9 3.4 3.1

Height TSS Concentration (mg/L) at Lateral Distance from Plume Centerline (m)
 (m) 0 50 100 150 200 250 300 350 400 450 500

20-m Downstream
3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2.0 1.01 0.46 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1.0 44.3 20.3 1.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.5 115.1 52.7 5.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0

100-m Downstream
3.0 3.0 2.6 1.6 0.7 0.2 0.06 0.01 0.0 0.0 0.0 0.0
2.0 11.0 9.4 5.9 2.7 0.9 0.22 0.04 0.0 0.0 0.0 0.0
1.0 24.1 20.6 12.9 5.9 2.0 0.48 0.09 0.0 0.0 0.0 0.0
0.5 29.5 25.3 15.8 7.2 2.4 0.59 0.11 0.0 0.0 0.0 0.0

200-m Downstream
3.0 4.7 4.3 3.4 2.3 1.3 0.7 0.28 0.10 0.03 0.0 0.0
2.0 9.0 8.4 6.6 4.5 2.6 1.3 0.54 0.20 0.06 0.0 0.0
1.0 13.6 12.6 10.0 6.7 3.9 1.9 0.82 0.30 0.09 0.0 0.0
0.5 15.2 14.1 11.1 7.5 4.4 2.2 0.91 0.33 0.10 0.0 0.0

400-m Downstream
3.0 4.1 3.9 3.5 2.9 2.2 1.5 1.0 0.6 0.34 0.17 0.08
2.0 5.8 5.6 4.9 4.1 3.1 2.2 1.4 0.9 0.47 0.24 0.12
1.0 7.2 7.0 6.2 5.1 3.9 2.7 1.8 1.1 0.59 0.31 0.15
0.5 7.7 7.4 6.6 5.4 4.1 2.9 1.9 1.1 0.63 0.33 0.15



Table  A-5  Predicted TSS Concentrations for Cutterhead Dredging of Sand from the Borrow, 6-cm/sec Current Velocity
(2,400 yd3/hr Dredging Rate, 29.3% Fines)

Height TSS Concentration (mg/L) at Downstream Distance along Plume Centerline (m)
 (m) 20 40 60 100 200 300 400 500 600 700 800 900 1000

3.0 0.17 2.47 5.1 7.5 7.3 6.1 5.1 4.4 3.8 3.4 3.0 2.7 2.5
2.0 7.4 16.7 18.3 16.4 11.0 8.1 6.4 5.3 4.5 3.9 3.4 3.1 2.8
1.0 73.1 53.2 40.2 26.6 14.3 9.8 7.4 6.0 5.0 4.3 3.7 3.3 3.0
0.5 130.6 71.7 49.3 30.3 15.4 10.3 7.7 6.2 5.2 4.4 3.9 3.4 3.1

Height TSS Concentration (mg/L) at Lateral Distance from Plume Centerline (m)
 (m) 0 50 100 150 200 250 300 350 400 450 500

20-m Downstream
3.0 0.17 0.11 0.03 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0
2.0 7.4 4.7 1.14 0.11 0.00 0.00 0.0 0.0 0.0 0.0 0.0
1.0 73.1 45.8 11.2 1.1 0.04 0.00 0.0 0.0 0.0 0.0 0.0
0.5 130.6 81.8 20.0 1.9 0.07 0.00 0.0 0.0 0.0 0.0 0.0

100-m Downstream
3.0 7.5 6.8 5.1 3.2 1.67 0.72 0.26 0.08 0.02 0.0 0.0
2.0 16.4 14.9 11.3 7.0 3.7 1.57 0.56 0.17 0.04 0.0 0.0
1.0 26.6 24.2 18.3 11.4 5.9 2.55 0.91 0.27 0.07 0.0 0.0
0.5 30.3 27.6 20.8 13.0 6.8 2.91 1.04 0.31 0.08 0.0 0.0

200-m Downstream
3.0 7.3 7.0 6.1 4.8 3.5 2.3 1.36 0.74 0.37 0.16 0.07
2.0 11.0 10.5 9.1 7.2 5.2 3.4 2.04 1.11 0.55 0.25 0.10
1.0 14.3 13.7 11.9 9.4 6.8 4.4 2.65 1.44 0.71 0.32 0.13
0.5 15.4 14.7 12.8 10.1 7.3 4.8 2.85 1.55 0.77 0.35 0.14

400-m Downstream
3.0 5.1 5.0 4.7 4.1 3.5 2.8 2.2 1.62 1.14 0.77 0.49
2.0 6.4 6.2 5.8 5.2 4.4 3.6 2.7 2.03 1.43 0.96 0.61
1.0 7.4 7.2 6.7 6.0 5.1 4.1 3.2 2.35 1.65 1.11 0.71
0.5 7.7 7.6 7.1 6.3 5.3 4.3 3.3 2.46 1.73 1.16 0.74



Table  A-6  Predicted TSS Concentrations for Cutterhead Dredging of Sand from the Borrow, 2-cm/sec Current Velocity
(2,400 yd3/hr Dredging Rate, 29.3 % Fines)

Height TSS Concentration (mg/L) at Downstream Distance along Plume Centerline (m)
 (m) 20 40 60 100 200 300 400 500 600 700 800

3.0 21.5 33.0 32.0 25.8 16.1 11.5 8.9 7.2 6.1 5.2 4.6
2.0 77.6 63.9 50.3 34.4 18.9 12.9 9.8 7.9 6.6 5.6 4.9
1.0 170.1 96.3 66.8 41.4 21.1 14.1 10.5 8.4 7.0 5.9 5.2
0.5 208.8 107.6 72.4 43.7 21.9 14.5 10.8 8.6 7.1 6.1 5.3

Height TSS Concentration (mg/L) at Lateral Distance from Plume Centerline (m)
 (m) 0 50 100 150 200 250 300 350 400 450 500

20-m Downstream
3.0 21.5 15.7 6.2 1.3 0.15 0.01 0.00 0.0 0.0 0.0 0.0
2.0 77.6 56.8 22.2 4.7 0.52 0.03 0.00 0.0 0.0 0.0 0.0
1.0 170.1 124.5 48.7 10.2 1.15 0.07 0.00 0.0 0.0 0.0 0.0
0.5 208.8 152.8 59.8 12.5 1.41 0.08 0.00 0.0 0.0 0.0 0.0

100-m Downstream
3.0 25.8 24.3 20.1 14.7 9.5 5.4 2.7 1.2 0.47 0.16 0.05
2.0 34.4 32.3 26.8 19.6 12.6 7.2 3.6 1.6 0.63 0.22 0.07
1.0 41.4 38.9 32.2 23.6 15.2 8.7 4.4 1.9 0.76 0.26 0.08
0.5 43.7 41.0 34.0 24.9 16.1 9.2 4.6 2.0 0.80 0.28 0.08

200-m Downstream
3.0 16.1 15.6 14.2 12.1 9.8 7.4 5.2 3.5 2.2 1.3 0.71
2.0 18.9 18.3 16.7 14.2 11.5 8.6 6.1 4.1 2.6 1.5 0.83
1.0 21.1 20.4 18.6 15.9 12.8 9.6 6.8 4.6 2.9 1.7 0.93
0.5 21.9 21.2 19.3 16.5 13.3 10.0 7.1 4.7 3.0 1.7 0.96

400-m Downstream
3.0 8.9 8.8 8.4 7.7 6.9 6.0 5.1 4.1 3.3 2.5 1.9
2.0 9.8 9.6 9.2 8.5 7.6 6.6 5.6 4.6 3.6 2.8 2.1
1.0 10.5 10.4 9.9 9.2 8.2 7.1 6.0 4.9 3.9 3.0 2.2
0.5 10.8 10.7 10.2 9.4 8.4 7.3 6.2 5.0 4.0 3.1 2.3



Table  A-7  Predicted TSS Concentrations for Cutterhead Dredging of Sand/Clay from the Borrow, 10-cm/sec Current Velocity
(2,400 yd3/hr Dredging Rate, 46.4 % Fines)

Height TSS Concentration (mg/L) at Downstream Distance along Plume Centerline (m)
 (m) 20 40 60 100 200 300 400 500 600 700 800 900 1000

3.0 0.00 0.45 2.0 5.3 8.1 7.9 7.1 6.4 5.7 5.2 4.7 4.3 4.0
2.0 1.70 10.3 15.9 18.5 15.3 12.0 9.8 8.2 7.1 6.2 5.6 5.0 4.6
1.0 72.8 68.0 55.9 39.6 22.4 15.6 11.9 9.7 8.1 7.0 6.2 5.5 5.0
0.5 186.9 109.3 76.7 48.0 24.8 16.7 12.6 10.1 8.4 7.2 6.3 5.6 5.1

Height TSS Concentration (mg/L) at Lateral Distance from Plume Centerline (m)
 (m) 0 50 100 150 200 250 300 350 400 450 500

20-m Downstream
3.0 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2.0 1.7 0.78 0.08 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1.0 72.8 33.4 3.2 0.06 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.5 186.9 85.6 8.2 0.17 0.0 0.0 0.0 0.0 0.0 0.0 0.0

100-m Downstream
3.0 5.3 4.5 2.8 1.3 0.43 0.11 0.02 0.00 0.00 0.0 0.0
2.0 18.5 15.8 9.9 4.5 1.5 0.37 0.07 0.01 0.00 0.0 0.0
1.0 39.6 33.9 21.2 9.7 3.3 0.80 0.14 0.02 0.00 0.0 0.0
0.5 48.0 41.1 25.7 11.8 3.9 0.97 0.17 0.02 0.00 0.0 0.0

200-m Downstream
3.0 8.1 7.5 5.9 4.0 2.3 1.15 0.49 0.18 0.06 0.01 0.00
2.0 15.3 14.1 11.2 7.6 4.4 2.2 0.92 0.33 0.10 0.03 0.01
1.0 22.4 20.7 16.4 11.1 6.4 3.2 1.35 0.49 0.15 0.04 0.01
0.5 24.8 22.9 18.1 12.3 7.1 3.5 1.49 0.54 0.17 0.04 0.01

400-m Downstream
3.0 7.1 6.8 6.1 5.0 3.8 2.7 1.7 1.05 0.58 0.30 0.14
2.0 9.8 9.4 8.4 6.9 5.2 3.7 2.4 1.45 0.81 0.41 0.20
1.0 11.9 11.5 10.2 8.4 6.4 4.5 2.9 1.76 0.98 0.50 0.24
0.5 12.6 12.1 10.8 8.8 6.7 4.7 3.1 1.85 1.03 0.53 0.25



Table  A-8  Predicted TSS Concentrations for Cutterhead Dredging of Sand/Clay from the Borrow, 6-cm/sec Current Velocity
(2,400 yd3/hr Dredging Rate, 46.4% Fines)

Height TSS Concentration (mg/L) at Downstream Distance along Plume Centerline (m)
 (m) 20 40 60 100 200 300 400 500 600 700 800 900 1000

3.0 0.29 4.3 8.8 12.9 12.7 10.6 8.9 7.6 6.6 5.9 5.3 4.8 4.4
2.0 12.5 28.1 30.9 27.6 18.7 13.7 10.8 8.9 7.6 6.6 5.8 5.2 4.7
1.0 120.1 87.4 66.0 43.8 23.6 16.1 12.2 9.9 8.3 7.1 6.2 5.5 5.0
0.5 211.8 116.3 80.0 49.2 25.1 16.8 12.6 10.1 8.5 7.3 6.3 5.6 5.1

Height TSS Concentration (mg/L) at Lateral Distance from Plume Centerline (m)
 (m) 0 50 100 150 200 250 300 350 400 450 500

20-m Downstream
3.0 0.29 0.18 0.05 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0
2.0 12.5 7.8 1.92 0.19 0.01 0.00 0.0 0.0 0.0 0.0 0.0
1.0 120.1 75.2 18.4 1.8 0.07 0.00 0.0 0.0 0.0 0.0 0.0
0.5 211.8 132.5 32.5 3.1 0.12 0.00 0.0 0.0 0.0 0.0 0.0

100-m Downstream
3.0 12.9 11.8 8.9 5.6 2.89 1.24 0.44 0.13 0.03 0.0 0.0
2.0 27.6 25.2 19.0 11.9 6.2 2.65 0.95 0.28 0.07 0.0 0.0
1.0 43.8 39.8 30.1 18.8 9.8 4.2 1.50 0.44 0.11 0.0 0.0
0.5 49.2 44.8 33.8 21.2 11.0 4.7 1.68 0.50 0.12 0.0 0.0

200-m Downstream
3.0 12.7 12.1 10.5 8.3 6.0 3.9 2.35 1.28 0.63 0.29 0.12
2.0 18.7 17.8 15.5 12.2 8.8 5.8 3.45 1.88 0.93 0.42 0.17
1.0 23.6 22.5 19.5 15.5 11.1 7.3 4.36 2.37 1.17 0.53 0.22
0.5 25.1 23.9 20.8 16.4 11.8 7.8 4.64 2.52 1.25 0.56 0.23

400-m Downstream
3.0 8.9 8.7 8.1 7.2 6.1 5.0 3.8 2.8 1.99 1.33 0.85
2.0 10.8 10.6 9.9 8.8 7.4 6.0 4.7 3.4 2.42 1.62 1.04
1.0 12.2 12.0 11.1 9.9 8.4 6.8 5.3 3.9 2.73 1.83 1.17
0.5 12.6 12.4 11.5 10.2 8.7 7.0 5.4 4.0 2.82 1.89 1.21



Table  A-9  Predicted TSS Concentrations for Cutterhead Dredging of Sand/Clay from the Borrow, 2-cm/sec Current Velocity
(2,400 yd3/hr Dredging Rate, 46.4 % Fines)

Height TSS Concentration (mg/L) at Downstream Distance along Plume Centerline (m)
 (m) 20 40 60 100 200 300 400 500 600 700 800

4.0 6.4 23.6 30.7 31.4 23.4 17.8 14.3 11.9 10.2 8.9 7.9
3.0 37.2 57.3 55.5 45.0 28.1 20.2 15.7 12.9 10.9 9.4 8.3
2.0 131.0 108.0 85.0 58.3 32.2 22.2 16.9 13.7 11.5 9.9 8.7
1.0 280.0 158.6 110.2 68.4 35.0 23.5 17.7 14.2 11.9 10.2 8.9
0.5 339.4 175.1 117.9 71.3 35.9 24.0 18.0 14.4 12.0 10.3 9.0

Height TSS Concentration (mg/L) at Lateral Distance from Plume Centerline (m)
 (m) 0 50 100 150 200 250 300 350 400 450 500

20-m Downstream
4.0 6.4 4.7 1.8 0.4 0.04 0.00 0.0 0.0 0.00 0.00 0.00
3.0 37.2 27.2 10.7 2.2 0.25 0.02 0.0 0.0 0.00 0.00 0.00
2.0 131.0 95.9 37.5 7.9 0.88 0.05 0.0 0.0 0.00 0.00 0.00
1.0 280.0 204.9 80.2 16.8 1.89 0.11 0.0 0.0 0.00 0.00 0.00
0.5 339.4 248.3 97.2 20.4 2.29 0.14 0.0 0.0 0.00 0.00 0.00

100-m Downstream
4.0 31.4 29.5 24.4 17.9 11.5 6.6 3.3 1.5 0.58 0.20 0.06
3.0 45.0 42.2 35.0 25.6 16.5 9.4 4.7 2.1 0.82 0.29 0.09
2.0 58.3 54.8 45.4 33.2 21.4 12.2 6.1 2.7 1.07 0.37 0.11
1.0 68.4 64.2 53.3 39.0 25.2 14.3 7.2 3.2 1.25 0.43 0.13
0.5 71.3 67.0 55.5 40.6 26.2 15.0 7.5 3.3 1.31 0.45 0.14

200-m Downstream
3.0 28.1 27.3 24.8 21.2 17.1 12.9 9.1 6.1 3.8 2.2 1.2
2.0 32.2 31.2 28.4 24.3 19.5 14.7 10.5 7.0 4.4 2.6 1.4
1.0 35.0 34.0 30.9 26.4 21.3 16.0 11.4 7.6 4.7 2.8 1.5
0.5 35.9 34.8 31.7 27.1 21.8 16.4 11.6 7.8 4.9 2.9 1.6

400-m Downstream
3.0 15.7 15.5 14.8 13.7 12.3 10.6 9.0 7.3 5.8 4.4 3.3
2.0 16.9 16.6 15.9 14.7 13.2 11.4 9.6 7.9 6.2 4.8 3.5
1.0 17.7 17.4 16.6 15.4 13.8 12.0 10.1 8.2 6.5 5.0 3.7
0.5 18.0 17.7 16.9 15.6 14.0 12.2 10.2 8.4 6.6 5.1 3.8



Table  A-10  Predicted TSS Concentrations for Cutterhead Dredging of Soft Clay from the Borrow, 10-cm/sec Current Velocity
(2,400 yd3/hr Dredging Rate, 63.5 % Fines)

Height TSS Concentration (mg/L) at Downstream Distance along Plume Centerline (m)
 (m) 20 40 60 100 200 300 400 500 600 700 800 900 1000

3.0 0.01 0.68 3.0 8.0 12.3 11.9 10.8 9.6 8.7 7.8 7.1 6.5 6.0
2.0 2.56 15.6 23.9 27.9 23.0 18.1 14.8 12.4 10.7 9.4 8.4 7.5 6.9
1.0 109.3 102.1 83.8 59.4 33.7 23.4 17.9 14.5 12.2 10.5 9.2 8.2 7.4
0.5 279.8 163.5 114.8 71.8 37.1 25.0 18.8 15.1 12.6 10.8 9.5 8.4 7.6

Height TSS Concentration (mg/L) at Lateral Distance from Plume Centerline (m)
 (m) 0 50 100 150 200 250 300 350 400 450 500

20-m Downstream
3.0 0.01 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2.0 2.6 1.17 0.11 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1.0 109.3 50.0 4.8 0.10 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.5 279.8 128.1 12.3 0.25 0.0 0.0 0.0 0.0 0.0 0.0 0.0

100-m Downstream
3.0 8.0 6.8 4.3 2.0 0.65 0.16 0.03 0.00 0.00 0.0 0.0
2.0 27.9 23.9 14.9 6.8 2.3 0.56 0.10 0.01 0.00 0.0 0.0
1.0 59.4 50.8 31.8 14.6 4.9 1.19 0.21 0.03 0.00 0.0 0.0
0.5 71.8 61.4 38.5 17.6 5.9 1.45 0.26 0.03 0.00 0.0 0.0

200-m Downstream
3.0 12.3 11.3 9.0 6.1 3.5 1.74 0.74 0.27 0.08 0.02 0.01
2.0 23.0 21.3 16.8 11.4 6.6 3.3 1.38 0.50 0.15 0.04 0.01
1.0 33.7 31.1 24.6 16.7 9.6 4.8 2.02 0.73 0.23 0.06 0.01
0.5 37.1 34.3 27.1 18.3 10.6 5.3 2.23 0.81 0.25 0.07 0.01

400-m Downstream
3.0 10.8 10.3 9.2 7.6 5.8 4.1 2.6 1.59 0.88 0.45 0.22
2.0 14.8 14.2 12.6 10.4 7.9 5.6 3.6 2.18 1.21 0.62 0.30
1.0 17.9 17.2 15.3 12.6 9.6 6.7 4.4 2.64 1.47 0.76 0.36
0.5 18.8 18.1 16.1 13.2 10.1 7.1 4.6 2.78 1.55 0.79 0.38



Table  A-11  Predicted TSS Concentrations for Cutterhead Dredging of Soft Clay from the Borrow, 6-cm/sec Current Velocity
(2,400 yd3/hr Dredging Rate, 63.5% Fines)

Height TSS Concentration (mg/L) at Downstream Distance along Plume Centerline (m)
 (m) 20 40 60 100 200 300 400 500 600 700 800 900 1000

3.0 0.44 6.5 13.3 19.7 19.3 16.1 13.5 11.6 10.1 8.9 8.0 7.3 6.6
2.0 19.0 42.5 46.7 41.8 28.2 20.8 16.4 13.5 11.5 10.0 8.8 7.9 7.2
1.0 181.0 131.6 99.5 65.9 35.5 24.3 18.4 14.9 12.5 10.7 9.4 8.4 7.5
0.5 318.4 174.8 120.3 74.0 37.7 25.3 19.0 15.2 12.7 10.9 9.6 8.5 7.6

Height TSS Concentration (mg/L) at Lateral Distance from Plume Centerline (m)
 (m) 0 50 100 150 200 250 300 350 400 450 500

20-m Downstream
3.0 0.44 0.28 0.07 0.01 0.00 0.00 0.0 0.0 0.0 0.0 0.0
2.0 19.0 11.9 2.91 0.28 0.01 0.00 0.0 0.0 0.0 0.0 0.0
1.0 181.0 113.2 27.8 2.7 0.10 0.00 0.0 0.0 0.0 0.0 0.0
0.5 318.4 199.2 48.8 4.7 0.18 0.00 0.0 0.0 0.0 0.0 0.0

100-m Downstream
3.0 19.7 17.9 13.5 8.5 4.39 1.89 0.67 0.20 0.05 0.0 0.0
2.0 41.8 38.1 28.8 18.0 9.3 4.0 1.43 0.42 0.10 0.0 0.0
1.0 65.9 60.0 45.3 28.4 14.7 6.3 2.26 0.67 0.16 0.0 0.0
0.5 74.0 67.4 50.8 31.8 16.5 7.1 2.53 0.75 0.18 0.0 0.0

200-m Downstream
3.0 19.3 18.4 16.0 12.7 9.1 6.0 3.6 1.94 0.96 0.43 0.18
2.0 28.2 26.9 23.4 18.5 13.3 8.7 5.2 2.84 1.41 0.63 0.26
1.0 35.5 33.9 29.5 23.3 16.8 11.0 6.6 3.57 1.77 0.80 0.33
0.5 37.7 36.0 31.2 24.7 17.8 11.7 7.0 3.79 1.88 0.85 0.35

400-m Downstream
3.0 13.5 13.2 12.3 11.0 9.3 7.5 5.8 4.3 3.02 2.03 1.30
2.0 16.4 16.0 14.9 13.3 11.3 9.1 7.1 5.2 3.66 2.46 1.57
1.0 18.4 18.0 16.8 14.9 12.7 10.3 7.9 5.9 4.12 2.76 1.77
0.5 19.0 18.6 17.3 15.4 13.1 10.6 8.2 6.0 4.24 2.85 1.83



Table  A-12  Predicted TSS Concentrations for Cutterhead Dredging of Soft Clay from the Borrow, 2-cm/sec Current Velocity
(2,400 yd3/hr Dredging Rate, 63.5 % Fines)

Height TSS Concentration (mg/L) at Downstream Distance along Plume Centerline (m)
 (m) 20 40 60 100 200 300 400 500 600 700 800

4.0 9.7 36.0 46.7 47.7 35.6 27.1 21.7 18.1 15.5 13.5 12.0
3.0 56.3 86.7 84.1 68.1 42.6 30.6 23.8 19.5 16.5 14.3 12.6
2.0 197.4 162.8 128.2 87.9 48.6 33.5 25.5 20.6 17.3 14.9 13.1
1.0 420.1 238.0 165.4 102.6 52.6 35.4 26.6 21.3 17.8 15.3 13.4
0.5 508.0 262.0 176.5 106.8 53.7 35.9 26.9 21.6 18.0 15.4 13.5

Height TSS Concentration (mg/L) at Lateral Distance from Plume Centerline (m)
 (m) 0 50 100 150 200 250 300 350 400 450 500

20-m Downstream
3.0 56.3 41.2 16.1 3.4 0.38 0.02 0.00 0.0 0.0 0.0 0.0
2.0 197.4 144.5 56.6 11.9 1.33 0.08 0.00 0.0 0.0 0.0 0.0
1.0 420.1 307.3 120.4 25.2 2.8 0.17 0.01 0.0 0.0 0.0 0.0
0.5 508.0 371.6 145.5 30.5 3.4 0.21 0.01 0.0 0.0 0.0 0.0

100-m Downstream
4.0 47.7 44.9 37.2 27.2 17.6 10.0 5.0 2.2 0.87 0.30 0.09
3.0 68.1 64.0 53.0 38.8 25.1 14.3 7.2 3.2 1.25 0.43 0.13
2.0 87.9 82.5 68.4 50.1 32.3 18.4 9.3 4.1 1.6 0.56 0.17
1.0 102.6 96.4 79.9 58.5 37.7 21.5 10.8 4.8 1.9 0.65 0.20
0.5 106.8 100.3 83.2 60.9 39.3 22.4 11.3 5.0 2.0 0.68 0.21

200-m Downstream
3.0 42.6 41.3 37.6 32.2 25.9 19.5 13.8 9.2 5.8 3.4 1.9
2.0 48.6 47.1 42.8 36.6 29.4 22.2 15.8 10.5 6.6 3.9 2.1
1.0 52.6 51.0 46.4 39.7 31.9 24.1 17.1 11.4 7.1 4.2 2.3
0.5 53.7 52.1 47.4 40.6 32.6 24.6 17.4 11.6 7.3 4.3 2.4

400-m Downstream
3.0 23.8 23.5 22.4 20.7 18.6 16.1 13.6 11.1 8.8 6.7 5.0
2.0 25.5 25.1 24.0 22.2 19.9 17.3 14.5 11.9 9.4 7.2 5.3
1.0 26.6 26.2 25.0 23.1 20.7 18.0 15.2 12.4 9.8 7.5 5.6
0.5 26.9 26.5 25.3 23.4 21.0 18.2 15.4 12.5 9.9 7.6 5.6



Table  A-13  Predicted TSS Concentrations for Cutterhead Dredging of Hard Clay from the Borrow, 10-cm/sec Current Velocity
(920 yd3/hr Dredging Rate, 95 % Fines)

Height TSS Concentration (mg/L) at Downstream Distance along Plume Centerline (m)
 (m) 20 40 60 100 200 300 400 500 600 700 800 900 1000

3.0 0.00 0.44 1.9 5.1 7.9 7.7 6.9 6.2 5.6 5.0 4.6 4.2 3.9
2.0 1.65 10.0 15.4 18.0 14.8 11.7 9.5 8.0 6.9 6.1 5.4 4.9 4.4
1.0 70.2 65.6 53.9 38.2 21.6 15.0 11.5 9.3 7.8 6.8 5.9 5.3 4.8
0.5 179.7 105.0 73.8 46.1 23.8 16.0 12.1 9.7 8.1 7.0 6.1 5.4 4.9

Height TSS Concentration (mg/L) at Lateral Distance from Plume Centerline (m)
 (m) 0 50 100 150 200 250 300 350 400 450 500

20-m Downstream
3.0 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2.0 1.65 0.75 0.07 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1.0 70.2 32.2 3.1 0.06 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.5 179.7 82.3 7.9 0.16 0.0 0.0 0.0 0.0 0.0 0.0 0.0

100-m Downstream
3.0 5.1 4.4 2.7 1.26 0.42 0.10 0.02 0.00 0.00 0.0 0.0
2.0 18.0 15.4 9.6 4.4 1.5 0.36 0.07 0.01 0.00 0.0 0.0
1.0 38.2 32.7 20.4 9.4 3.1 0.77 0.14 0.02 0.00 0.0 0.0
0.5 46.1 39.5 24.7 11.3 3.8 0.93 0.17 0.02 0.00 0.0 0.0

200-m Downstream
3.0 7.9 7.3 5.8 3.9 2.3 1.12 0.48 0.17 0.05 0.01 0.00
2.0 14.8 13.7 10.8 7.3 4.2 2.1 0.89 0.32 0.10 0.03 0.01
1.0 21.6 20.0 15.8 10.7 6.2 3.1 1.30 0.47 0.15 0.04 0.01
0.5 23.8 22.0 17.4 11.8 6.8 3.4 1.43 0.52 0.16 0.04 0.01

400-m Downstream
3.0 6.9 6.7 5.9 4.9 3.7 2.6 1.7 1.02 0.57 0.29 0.14
2.0 9.5 9.1 8.1 6.7 5.1 3.6 2.3 1.40 0.78 0.40 0.19
1.0 11.5 11.1 9.8 8.1 6.2 4.3 2.8 1.70 0.95 0.49 0.23
0.5 12.1 11.6 10.3 8.5 6.5 4.6 3.0 1.78 0.99 0.51 0.24



Table  A-14  Predicted TSS Concentrations for Cutterhead Dredging of Hard Clay from the Borrow, 6-cm/sec Current Velocity
(920 yd3/hr Dredging Rate, 95% Fines)

Height TSS Concentration (mg/L) at Downstream Distance along Plume Centerline (m)
 (m) 20 40 60 100 200 300 400 500 600 700 800 900 1000

3.0 0.29 4.2 8.6 12.6 12.4 10.3 8.7 7.4 6.5 5.7 5.1 4.7 4.3
2.0 12.2 27.3 30.0 26.8 18.1 13.3 10.5 8.7 7.4 6.4 5.7 5.1 4.6
1.0 115.8 84.2 63.6 42.2 22.7 15.5 11.8 9.5 8.0 6.9 6.0 5.4 4.8
0.5 203.6 111.8 76.9 47.3 24.1 16.2 12.2 9.7 8.1 7.0 6.1 5.4 4.9

Height TSS Concentration (mg/L) at Lateral Distance from Plume Centerline (m)
 (m) 0 50 100 150 200 250 300 350 400 450 500

20-m Downstream
3.0 0.29 0.18 0.04 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0
2.0 12.2 7.6 1.87 0.18 0.01 0.00 0.0 0.0 0.0 0.0 0.0
1.0 115.8 72.5 17.8 1.7 0.06 0.00 0.0 0.0 0.0 0.0 0.0
0.5 203.6 127.4 31.2 3.0 0.11 0.00 0.0 0.0 0.0 0.0 0.0

100-m Downstream
3.0 12.6 11.5 8.7 5.4 2.82 1.21 0.43 0.13 0.03 0.0 0.0
2.0 26.8 24.4 18.4 11.5 6.0 2.6 0.92 0.27 0.07 0.0 0.0
1.0 42.2 38.4 29.0 18.1 9.4 4.0 1.44 0.43 0.11 0.0 0.0
0.5 47.3 43.1 32.5 20.3 10.6 4.5 1.62 0.48 0.12 0.0 0.0

200-m Downstream
3.0 12.4 11.8 10.3 8.1 5.9 3.8 2.3 1.25 0.62 0.28 0.11
2.0 18.1 17.3 15.0 11.9 8.5 5.6 3.3 1.82 0.90 0.41 0.17
1.0 22.7 21.7 18.9 14.9 10.7 7.0 4.2 2.29 1.13 0.51 0.21
0.5 24.1 23.0 20.0 15.8 11.4 7.5 4.5 2.42 1.20 0.54 0.22

400-m Downstream
3.0 8.7 8.5 7.9 7.0 6.0 4.8 3.7 2.8 1.94 1.30 0.83
2.0 10.5 10.3 9.6 8.5 7.2 5.9 4.5 3.3 2.35 1.58 1.01
1.0 11.8 11.5 10.7 9.6 8.1 6.6 5.1 3.7 2.63 1.77 1.13
0.5 12.2 11.9 11.1 9.8 8.4 6.8 5.2 3.9 2.71 1.82 1.17



Table  A-15  Predicted TSS Concentrations for Cutterhead Dredging of Hard Clay from the Borrow, 2-cm/sec Current Velocity
(920 yd3/hr Dredging Rate, 95 % Fines)

Height TSS Concentration (mg/L) at Downstream Distance along Plume Centerline (m)
 (m) 20 40 60 100 200 300 400 500 600 700 800

3.0 36.3 55.9 54.2 43.9 27.5 19.7 15.4 12.6 10.6 9.2 8.1
2.0 127.1 104.8 82.5 56.6 31.3 21.5 16.4 13.3 11.1 9.6 8.4
1.0 270.0 153.0 106.3 65.9 33.8 22.7 17.1 13.7 11.5 9.8 8.6
0.5 326.2 168.3 113.4 68.6 34.5 23.1 17.3 13.9 11.5 9.9 8.7

Height TSS Concentration (mg/L) at Lateral Distance from Plume Centerline (m)
 (m) 0 50 100 150 200 250 300 350 400 450 500

20-m Downstream
3.0 36.3 26.5 10.4 2.2 0.24 0.02 0.0 0.0 0.0 0.0 0.0
2.0 127.1 93.0 36.4 7.6 0.86 0.05 0.0 0.0 0.0 0.0 0.0
1.0 270.0 197.5 77.3 16.2 1.8 0.11 0.0 0.0 0.0 0.0 0.0
0.5 326.2 238.7 93.5 19.6 2.2 0.13 0.0 0.0 0.0 0.0 0.0

100-m Downstream
3.0 43.9 41.2 34.2 25.0 16.1 9.2 4.6 2.05 0.80 0.28 0.09
2.0 56.6 53.1 44.1 32.2 20.8 11.9 6.0 2.65 1.04 0.36 0.11
1.0 65.9 62.0 51.4 37.6 24.3 13.8 7.0 3.08 1.21 0.42 0.13
0.5 68.6 64.4 53.4 39.1 25.2 14.4 7.2 3.21 1.26 0.43 0.13

200-m Downstream
3.0 27.5 26.6 24.3 20.7 16.7 12.6 8.9 5.9 3.7 2.19 1.21
2.0 31.3 30.3 27.6 23.6 19.0 14.3 10.1 6.8 4.2 2.49 1.37
1.0 33.8 32.8 29.8 25.5 20.5 15.5 11.0 7.3 4.6 2.69 1.49
0.5 34.5 33.4 30.5 26.0 20.9 15.8 11.2 7.5 4.7 2.75 1.52

400-m Downstream
3.0 15.4 15.1 14.4 13.4 12.0 10.4 8.8 7.2 5.7 4.3 3.22
2.0 16.4 16.2 15.4 14.3 12.8 11.1 9.4 7.6 6.0 4.6 3.44
1.0 17.1 16.8 16.1 14.9 13.3 11.6 9.8 8.0 6.3 4.8 3.59
0.5 17.3 17.0 16.3 15.0 13.5 11.7 9.9 8.0 6.4 4.9 3.63



Table  A-16  Predicted TSS Concentrations for Placement of Sand During Dike Construction, 10-cm/sec Current Velocity
(2,400 yd3/hr Dredging Rate, 29.3% Fines)

Height TSS Concentration (mg/L) at Downstream Distance along Plume Centerline (m)
 (m) 100 200 300 400 500 600 700 800 900 1000

4.0 5.3 19.4 25.2 26.3 25.7 24.4 23.0 21.6 20.3 19.0
3.0 31.4 48.2 46.7 42.2 37.8 33.9 30.6 27.8 25.5 23.5
2.0 113.3 93.3 73.4 59.8 50.2 43.2 37.9 33.7 30.3 27.6
1.0 248.5 140.6 97.6 74.7 60.4 50.7 43.7 38.3 34.1 30.8

Height TSS Concentration (mg/L) at Lateral Distance from Plume Centerline (m)
 (m) 0 50 100 150 200 250 300 350 400 450 500

100-m Downstream
4.0 5.3 4.5 2.8 1.29 0.43 0.11 0.02 0.00 0.00 0.0 0.0
3.0 31.4 26.8 16.8 7.7 2.6 0.63 0.11 0.02 0.00 0.0 0.0
2.0 113.3 96.9 60.7 27.8 9.3 2.28 0.41 0.05 0.01 0.0 0.0
1.0 248.5 212.5 133.0 60.9 20.4 5.00 0.90 0.12 0.01 0.0 0.0

200-m Downstream
4.0 19.4 18.0 14.2 9.6 5.6 2.8 1.17 0.42 0.13 0.03 0.01
3.0 48.2 44.6 35.3 23.9 13.8 6.8 2.9 1.05 0.33 0.09 0.02
2.0 93.3 86.3 68.3 46.2 26.7 13.2 5.6 2.03 0.63 0.17 0.04
1.0 140.6 130.0 102.9 69.6 40.3 19.9 8.4 3.06 0.95 0.25 0.06

400-m Downstream
4.0 26.3 25.3 22.5 18.5 14.1 9.9 6.5 3.9 2.2 1.1 0.53
3.0 42.2 40.6 36.1 29.7 22.6 15.9 10.3 6.2 3.5 1.8 0.85
2.0 59.8 57.5 51.1 42.0 32.0 22.5 14.6 8.8 4.9 2.5 1.20
1.0 74.7 71.8 63.9 52.5 40.0 28.1 18.3 11.0 6.1 3.2 1.50



Table  A-17  Predicted TSS Concentrations for Placement of Sand During Dike Construction, 6-cm/sec Current Velocity
(2,400 yd3/hr Dredging Rate, 29.3% Fines)

Height TSS Concentration (mg/L) at Downstream Distance along Plume Centerline (m)
 (m) 100 200 300 400 500 600 700 800 900 1000

4.0 25.4 42.0 41.7 38.1 34.3 30.9 28.0 25.5 23.4 21.6
3.0 75.0 73.5 61.3 51.3 43.8 38.1 33.7 30.1 27.2 24.8
2.0 164.5 110.8 81.5 64.1 52.7 44.7 38.8 34.3 30.7 27.7
1.0 267.2 143.7 98.0 74.3 59.8 49.9 42.9 37.5 33.4 30.0

Height TSS Concentration (mg/L) at Lateral Distance from Plume Centerline (m)
 (m) 0 50 100 150 200 250 300 350 400 450 500

100-m Downstream
4.0 25.4 23.1 17.4 10.9 5.7 2.4 0.87 0.26 0.06 0.01 0.0
3.0 75.0 68.3 51.6 32.3 16.7 7.2 2.6 0.76 0.19 0.04 0.0
2.0 164.5 149.8 113.1 70.7 36.7 15.8 5.6 1.66 0.41 0.08 0.0
1.0 267.2 243.3 183.6 114.9 59.6 25.6 9.1 2.70 0.66 0.14 0.0

200-m Downstream
4.0 42.0 40.1 34.8 27.5 19.8 13.0 7.8 4.2 2.1 0.94 0.39
3.0 73.5 70.2 61.0 48.2 34.7 22.8 13.6 7.4 3.7 1.7 0.68
2.0 110.8 105.7 91.9 72.7 52.3 34.3 20.5 11.1 5.5 2.5 1.02
1.0 143.7 137.1 119.1 94.2 67.9 44.5 26.6 14.5 7.2 3.2 1.32

400-m Downstream
4.0 38.1 37.2 34.7 30.9 26.2 21.2 16.4 12.1 8.5 5.7 3.7
3.0 51.3 50.1 46.7 41.6 35.3 28.6 22.1 16.3 11.4 7.7 4.9
2.0 64.1 62.6 58.4 51.9 44.1 35.7 27.6 20.3 14.3 9.6 6.2
1.0 74.3 72.6 67.6 60.2 51.1 41.3 32.0 23.6 16.6 11.1 7.1



Table  A-18  Predicted TSS Concentrations for Placement of Sand During Dike Construction, 2-cm/sec Current Velocity
(2,400 yd3/hr Dredging Rate, 29.3% Fines)

Height TSS Concentration (mg/L) at Downstream Distance along Plume Centerline (m)
 (m) 100 200 300 400 500 600 700 800 900 1000

4.0 172.0 127.5 96.5 76.9 63.7 54.1 47.0 41.5 37.1 33.4
3.0 252.8 157.3 112.3 86.9 70.7 59.4 51.2 44.9 39.9 35.9
2.0 336.1 184.6 126.5 95.8 77.0 64.2 54.9 47.9 42.5 38.1
1.0 404.4 206.1 137.7 103.1 82.1 68.2 58.1 50.6 44.7 40.0

Height TSS Concentration (mg/L) at Lateral Distance from Plume Centerline (m)
 (m) 0 50 100 150 200 250 300 350 400 450 500

100-m Downstream
4.0 172.0 161.6 133.9 98.0 63.3 36.1 18.1 8.0 3.2 1.1 0.33
3.0 252.8 237.4 196.9 144.0 93.0 53.0 26.6 11.8 4.6 1.6 0.49
2.0 336.1 315.7 261.8 191.5 123.6 70.5 35.4 15.7 6.2 2.1 0.65
1.0 404.4 379.9 315.0 230.4 148.8 84.8 42.6 18.9 7.4 2.6 0.78

200-m Downstream
4.0 127.5 123.6 112.5 96.2 77.3 58.4 41.4 27.6 17.3 10.1 5.6
3.0 157.3 152.5 138.8 118.7 95.4 72.0 51.1 34.0 21.3 12.5 6.9
2.0 184.6 178.9 162.9 139.3 112.0 84.5 59.9 39.9 25.0 14.7 8.1
1.0 206.1 199.7 181.8 155.5 125.0 94.3 66.9 44.6 27.9 16.4 9.1

400-m Downstream
4.0 76.9 75.7 72.3 66.8 59.9 52.0 43.8 35.8 28.3 21.7 16.1
3.0 86.9 85.6 81.7 75.5 67.7 58.8 49.5 40.4 32.0 24.5 18.2
2.0 95.8 94.4 90.0 83.3 74.6 64.9 54.6 44.6 35.3 27.0 20.1
1.0 103.1 101.5 96.8 89.5 80.3 69.7 58.7 47.9 37.9 29.1 21.6



Table  A-19  Predicted TSS Concentrations for Placement of Sand/Clay During Dike Construction, 10-cm/sec Current Velocity
(2,400 yd3/hr Dredging Rate, 46.4% Fines)

Height TSS Concentration (mg/L) at Downstream Distance along Plume Centerline (m)
 (m) 100 200 300 400 500 600 700 800 900 1000

4.0 6.9 25.5 33.2 34.7 33.9 32.3 30.4 28.6 26.9 25.3
3.0 40.2 61.9 60.0 54.3 48.6 43.6 39.5 35.9 33.0 30.4
2.0 141.6 116.7 91.9 74.9 63.0 54.3 47.6 42.4 38.2 34.8
1.0 302.5 171.4 119.1 91.2 73.9 62.1 53.5 47.0 41.9 37.9

Height TSS Concentration (mg/L) at Lateral Distance from Plume Centerline (m)
 (m) 0 50 100 150 200 250 300 350 400 450 500

100-m Downstream
4.0 6.9 5.9 3.7 1.70 0.57 0.14 0.03 0.00 0.00 0.0 0.0
3.0 40.2 34.4 21.5 9.8 3.3 0.81 0.15 0.02 0.00 0.0 0.0
2.0 141.6 121.1 75.8 34.7 11.6 2.8 0.51 0.07 0.01 0.0 0.0
1.0 302.5 258.8 161.9 74.1 24.8 6.1 1.09 0.14 0.01 0.0 0.0

200-m Downstream
4.0 25.5 23.6 18.7 12.6 7.3 3.6 1.53 0.56 0.17 0.05 0.01
3.0 61.9 57.2 45.3 30.6 17.7 8.8 3.7 1.3 0.42 0.11 0.03
2.0 116.7 107.9 85.4 57.8 33.4 16.5 7.0 2.5 0.79 0.21 0.05
1.0 171.4 158.5 125.4 84.8 49.1 24.3 10.3 3.7 1.16 0.31 0.07

400-m Downstream
4.0 34.7 33.4 29.7 24.4 18.6 13.1 8.5 5.1 2.8 1.47 0.70
3.0 54.3 52.2 46.4 38.2 29.1 20.4 13.3 8.0 4.5 2.3 1.09
2.0 74.9 72.0 64.1 52.7 40.1 28.2 18.4 11.0 6.1 3.2 1.51
1.0 91.2 87.7 78.0 64.2 48.8 34.3 22.4 13.5 7.5 3.9 1.84



Table  A-20  Predicted TSS Concentrations for Placement of Sand/Clay During Dike Construction, 6-cm/sec Current Velocity
(2,400 yd3/hr Dredging Rate, 46.4% Fines)

Height TSS Concentration (mg/L) at Downstream Distance along Plume Centerline (m)
 (m) 100 200 300 400 500 600 700 800 900 1000

4.0 34.4 57.1 56.8 52.0 46.9 42.3 38.4 35.1 32.2 29.8
3.0 99.2 97.4 81.3 68.2 58.4 50.9 45.0 40.4 36.6 33.4
2.0 212.0 143.1 105.4 83.1 68.5 58.2 50.6 44.8 40.1 36.3
1.0 335.7 180.9 123.6 93.9 75.7 63.4 54.5 47.8 42.6 38.4

Height TSS Concentration (mg/L) at Lateral Distance from Plume Centerline (m)
 (m) 0 50 100 150 200 250 300 350 400 450 500

100-m Downstream
4.0 34.4 31.3 23.6 14.8 7.7 3.3 1.18 0.35 0.09 0.02 0.0
3.0 99.2 90.3 68.2 42.7 22.1 9.5 3.4 1.00 0.25 0.05 0.0
2.0 212.0 193.1 145.7 91.2 47.3 20.3 7.3 2.15 0.53 0.11 0.0
1.0 335.7 305.7 230.7 144.4 74.9 32.2 11.5 3.40 0.83 0.17 0.0

200-m Downstream
4.0 57.1 54.5 47.3 37.4 27.0 17.7 10.6 5.7 2.8 1.28 0.53
3.0 97.4 93.0 80.8 63.9 46.0 30.2 18.0 9.8 4.9 2.2 0.90
2.0 143.1 136.5 118.6 93.8 67.6 44.3 26.5 14.4 7.1 3.2 1.32
1.0 180.9 172.6 150.0 118.6 85.5 56.0 33.5 18.2 9.0 4.1 1.67

400-m Downstream
4.0 52.0 50.8 47.3 42.1 35.7 28.9 22.4 16.5 11.6 7.8 5.0
3.0 68.2 66.7 62.1 55.3 46.9 38.0 29.3 21.6 15.2 10.2 6.5
2.0 83.1 81.2 75.7 67.3 57.1 46.3 35.7 26.4 18.5 12.4 8.0
1.0 93.9 91.7 85.5 76.0 64.5 52.3 40.4 29.8 20.9 14.1 9.0



Table  A-21  Predicted TSS Concentrations for Placement of Sand/Clay During Dike Construction, 2-cm/sec Current Velocity
(2,400 yd3/hr Dredging Rate, 46.4% Fines)

Height TSS Concentration (mg/L) at Downstream Distance along Plume Centerline (m)
 (m) 100 200 300 400 500 600 700 800 900 1000

4.0 241.0 179.7 136.8 109.6 91.2 78.0 68.2 60.5 54.3 49.3
3.0 345.2 216.1 155.2 120.8 98.8 83.5 72.3 63.8 57.0 51.5
2.0 447.5 247.2 170.3 129.8 104.8 87.9 75.7 66.4 59.2 53.4
1.0 524.9 269.0 180.7 136.1 109.1 91.0 78.1 68.3 60.8 54.7

Height TSS Concentration (mg/L) at Lateral Distance from Plume Centerline (m)
 (m) 0 50 100 150 200 250 300 350 400 450 500

100-m Downstream
4.0 241.0 226.4 187.7 137.3 88.6 50.5 25.4 11.3 4.4 1.5 0.5
3.0 345.2 324.3 268.9 196.7 127.0 72.4 36.4 16.1 6.3 2.2 0.7
2.0 447.5 420.4 348.5 255.0 164.6 93.8 47.2 20.9 8.2 2.8 0.9
1.0 524.9 493.1 408.8 299.1 193.1 110.0 55.3 24.5 9.6 3.3 1.0

200-m Downstream
4.0 179.7 174.1 158.6 135.6 109.0 82.3 58.3 38.9 24.3 14.3 7.9
3.0 216.1 209.4 190.7 163.1 131.0 98.9 70.1 46.7 29.2 17.2 9.5
2.0 247.2 239.6 218.1 186.6 149.9 113.2 80.2 53.5 33.5 19.7 10.9
1.0 269.0 260.7 237.4 203.0 163.1 123.1 87.3 58.2 36.4 21.4 11.8

400-m Downstream
4.0 109.6 107.9 103.0 95.2 85.4 74.2 62.5 51.0 40.3 30.9 23.0
3.0 120.8 118.9 113.5 104.9 94.1 81.7 68.8 56.2 44.4 34.1 25.3
2.0 129.8 127.8 121.9 112.8 101.1 87.8 74.0 60.4 47.8 36.6 27.2
1.0 136.1 133.9 127.8 118.2 106.0 92.1 77.5 63.3 50.1 38.4 28.5



Table  A-22  Predicted TSS Concentrations for Placement of Soft Clay During Dike Construction, 10-cm/sec Current Velocity
(2,400 yd3/hr Dredging Rate, 63.5% Fines)

Height TSS Concentration (mg/L) at Downstream Distance along Plume Centerline (m)
 (m) 100 200 300 400 500 600 700 800 900 1000

4.0 8.9 33.0 42.8 44.8 43.8 41.7 39.3 36.9 34.7 32.7
3.0 51.6 79.5 77.1 69.8 62.5 56.1 50.7 46.2 42.4 39.1
2.0 181.1 149.3 117.6 95.8 80.6 69.4 61.0 54.3 48.9 44.5
1.0 385.3 218.3 151.7 116.2 94.1 79.1 68.2 59.9 53.5 48.2

Height TSS Concentration (mg/L) at Lateral Distance from Plume Centerline (m)
 (m) 0 50 100 150 200 250 300 350 400 450 500

100-m Downstream
4.0 8.9 7.6 4.8 2.19 0.73 0.18 0.03 0.00 0.00 0.0 0.0
3.0 51.6 44.2 27.6 12.7 4.2 1.04 0.19 0.02 0.00 0.0 0.0
2.0 181.1 154.9 96.9 44.4 14.9 3.6 0.65 0.09 0.01 0.0 0.0
1.0 385.3 329.6 206.3 94.4 31.6 7.8 1.39 0.18 0.02 0.0 0.0

200-m Downstream
4.0 33.0 30.5 24.1 16.3 9.4 4.7 2.0 0.72 0.22 0.06 0.01
3.0 79.5 73.5 58.2 39.4 22.8 11.3 4.8 1.73 0.54 0.14 0.03
2.0 149.3 138.1 109.2 73.9 42.8 21.2 9.0 3.2 1.01 0.27 0.06
1.0 218.3 201.9 159.7 108.1 62.5 31.0 13.1 4.7 1.47 0.39 0.09

400-m Downstream
4.0 44.8 43.1 38.3 31.5 24.0 16.9 11.0 6.6 3.7 1.89 0.90
3.0 69.8 67.1 59.7 49.1 37.3 26.3 17.1 10.3 5.7 2.9 1.40
2.0 95.8 92.2 82.0 67.4 51.3 36.1 23.5 14.1 7.9 4.0 1.93
1.0 116.2 111.7 99.4 81.7 62.2 43.8 28.5 17.1 9.5 4.9 2.34



Table  A-23  Predicted TSS Concentrations for Placement of Soft Clay During Dike Construction, 6-cm/sec Current Velocity
(2,400 yd3/hr Dredging Rate, 63.5% Fines)

Height TSS Concentration (mg/L) at Downstream Distance along Plume Centerline (m)
 (m) 100 200 300 400 500 600 700 800 900 1000

4.0 44.6 74.1 73.7 67.5 60.9 55.0 49.9 45.6 41.9 38.7
3.0 128.2 125.9 105.1 88.2 75.5 65.8 58.2 52.2 47.3 43.2
2.0 272.8 184.1 135.6 106.9 88.1 74.9 65.2 57.6 51.6 46.8
1.0 429.9 231.7 158.4 120.3 96.9 81.2 69.8 61.3 54.6 49.2

Height TSS Concentration (mg/L) at Lateral Distance from Plume Centerline (m)
 (m) 0 50 100 150 200 250 300 350 400 450 500

100-m Downstream
4.0 44.6 40.6 30.7 19.2 10.0 4.3 1.53 0.45 0.11 0.02 0.0
3.0 128.2 116.7 88.1 55.1 28.6 12.3 4.4 1.30 0.32 0.07 0.0
2.0 272.8 248.4 187.5 117.3 60.9 26.2 9.3 2.76 0.68 0.14 0.0
1.0 429.9 391.5 295.5 184.9 95.9 41.3 14.7 4.35 1.07 0.22 0.0

200-m Downstream
4.0 74.1 70.7 61.4 48.6 35.0 23.0 13.7 7.5 3.7 1.66 0.68
3.0 125.9 120.1 104.4 82.6 59.5 39.0 23.3 12.7 6.3 2.8 1.16
2.0 184.1 175.7 152.6 120.7 87.0 57.0 34.1 18.5 9.2 4.1 1.70
1.0 231.7 221.1 192.1 152.0 109.4 71.8 42.9 23.3 11.5 5.2 2.13

400-m Downstream
4.0 67.5 65.9 61.5 54.7 46.4 37.6 29.0 21.4 15.1 10.1 6.5
3.0 88.2 86.2 80.3 71.4 60.6 49.1 37.9 28.0 19.7 13.2 8.5
2.0 106.9 104.5 97.4 86.6 73.5 59.5 46.0 33.9 23.9 16.0 10.3
1.0 120.3 117.5 109.5 97.4 82.7 66.9 51.7 38.1 26.8 18.0 11.5



Table  A-24  Predicted TSS Concentrations for Placement of Soft Clay During Dike Construction, 2-cm/sec Current Velocity
(2,400 yd3/hr Dredging Rate, 63.5% Fines)

Height TSS Concentration (mg/L) at Downstream Distance along Plume Centerline (m)
 (m) 100 200 300 400 500 600 700 800 900 1000

4.0 315.0 234.9 178.9 143.4 119.4 102.2 89.3 79.2 71.2 64.6
3.0 449.2 281.3 202.1 157.3 128.7 108.9 94.3 83.2 74.4 67.3
2.0 579.7 320.3 220.8 168.3 136.0 114.1 98.2 86.3 76.9 69.3
1.0 676.9 347.0 233.2 175.6 140.8 117.5 100.9 88.3 78.6 70.7

Height TSS Concentration (mg/L) at Lateral Distance from Plume Centerline (m)
 (m) 0 50 100 150 200 250 300 350 400 450 500

100-m Downstream
4.0 315.0 295.9 245.3 179.48 115.9 66.0 33.2 14.7 5.8 2.0 0.61
3.0 449.2 422.0 349.9 256.0 165.3 94.2 47.4 21.0 8.2 2.8 0.87
2.0 579.7 544.6 451.5 330.3 213.3 121.5 61.1 27.1 10.6 3.7 1.12
1.0 676.9 635.9 527.2 385.7 249.0 141.9 71.3 31.7 12.4 4.3 1.31

200-m Downstream
4.0 234.9 227.7 207.3 177.3 142.5 107.6 76.3 50.8 31.8 18.7 10.3
3.0 281.3 272.6 248.2 212.3 170.6 128.8 91.3 60.8 38.1 22.4 12.4
2.0 320.3 310.5 282.7 241.8 194.3 146.7 104.0 69.3 43.4 25.5 14.1
1.0 347.0 336.3 306.2 261.9 210.5 158.9 112.7 75.0 47.0 27.6 15.2

400-m Downstream
4.0 143.4 141.2 134.7 124.6 111.7 97.1 81.7 66.7 52.8 40.5 30.1
3.0 157.3 154.9 147.8 136.7 122.5 106.5 89.6 73.2 57.9 44.4 33.0
2.0 168.3 165.7 158.1 146.2 131.1 113.9 95.9 78.3 61.9 47.5 35.3
1.0 175.6 172.9 165.0 152.6 136.8 118.8 100.1 81.7 64.6 49.5 36.8



Table  A-25  Predicted TSS Concentrations for Placement of Hard Clay During Dike Construction, 10-cm/sec Current Velocity
(920 yd3/hr Dredging Rate, 95% Fines)

Height TSS Concentration (mg/L) at Downstream Distance along Plume Centerline (m)
 (m) 100 200 300 400 500 600 700 800 900 1000

4.0 4.4 16.1 20.9 21.9 21.4 20.4 19.2 18.1 17.0 16.0
3.0 25.2 38.8 37.6 34.0 30.5 27.4 24.7 22.5 20.7 19.1
2.0 88.2 72.7 57.3 46.7 39.3 33.8 29.7 26.4 23.8 21.7
1.0 187.4 106.2 73.8 56.5 45.8 38.5 33.2 29.1 26.0 23.5

Height TSS Concentration (mg/L) at Lateral Distance from Plume Centerline (m)
 (m) 0 50 100 150 200 250 300 350 400 450 500

100-m Downstream
4.0 4.4 3.7 2.3 1.07 0.36 0.09 0.02 0.00 0.00 0.0 0.0
3.0 25.2 21.5 13.5 6.2 2.1 0.51 0.09 0.01 0.00 0.0 0.0
2.0 88.2 75.4 47.2 21.6 7.2 1.8 0.32 0.04 0.00 0.0 0.0
1.0 187.4 160.3 100.3 45.9 15.4 3.8 0.68 0.09 0.01 0.0 0.0

200-m Downstream
4.0 16.1 14.9 11.8 8.0 4.6 2.3 0.97 0.35 0.11 0.03 0.01
3.0 38.8 35.9 28.4 19.2 11.1 5.5 2.3 0.84 0.26 0.07 0.02
2.0 72.7 67.2 53.2 36.0 20.8 10.3 4.4 1.6 0.49 0.13 0.03
1.0 106.2 98.2 77.7 52.6 30.4 15.1 6.4 2.3 0.72 0.19 0.04

400-m Downstream
4.0 21.9 21.1 18.7 15.4 11.7 8.2 5.4 3.2 1.8 0.93 0.44
3.0 34.0 32.7 29.1 23.9 18.2 12.8 8.3 5.0 2.8 1.4 0.69
2.0 46.7 44.9 39.9 32.8 25.0 17.6 11.4 6.9 3.8 2.0 0.94
1.0 56.5 54.3 48.3 39.8 30.2 21.3 13.8 8.3 4.6 2.4 1.14



Table  A-26  Predicted TSS Concentrations for Placement of Hard Clay During Dike Construction, 6-cm/sec Current Velocity
(920 yd3/hr Dredging Rate, 95% Fines)

Height TSS Concentration (mg/L) at Downstream Distance along Plume Centerline (m)
 (m) 100 200 300 400 500 600 700 800 900 1000

4.0 20.5 34.0 33.8 31.0 27.9 25.2 22.9 20.9 19.2 17.8
3.0 58.7 57.7 48.2 40.4 34.6 30.2 26.7 23.9 21.7 19.8
2.0 124.8 84.2 62.1 48.9 40.3 34.3 29.8 26.4 23.6 21.4
1.0 196.4 105.9 72.4 54.9 44.3 37.1 31.9 28.0 24.9 22.5

Height TSS Concentration (mg/L) at Lateral Distance from Plume Centerline (m)
 (m) 0 50 100 150 200 250 300 350 400 450 500

100-m Downstream
4.0 20.5 18.7 14.1 8.8 4.6 2.0 0.70 0.21 0.05 0.01 0.0
3.0 58.7 53.5 40.4 25.3 13.1 5.6 2.0 0.59 0.15 0.03 0.0
2.0 124.8 113.6 85.8 53.7 27.8 12.0 4.3 1.26 0.31 0.06 0.0
1.0 196.4 178.8 135.0 84.5 43.8 18.8 6.7 1.99 0.49 0.10 0.0

200-m Downstream
4.0 34.0 32.4 28.2 22.3 16.1 10.5 6.3 3.4 1.7 0.76 0.31
3.0 57.7 55.0 47.8 37.8 27.2 17.9 10.7 5.8 2.9 1.3 0.53
2.0 84.2 80.4 69.8 55.2 39.8 26.1 15.6 8.5 4.2 1.9 0.78
1.0 105.9 101.0 87.8 69.4 50.0 32.8 19.6 10.6 5.3 2.4 0.98

400-m Downstream
4.0 31.0 30.3 28.2 25.1 21.3 17.2 13.3 9.8 6.9 4.6 3.0
3.0 40.4 39.5 36.8 32.7 27.8 22.5 17.4 12.8 9.0 6.1 3.9
2.0 48.9 47.8 44.5 39.6 33.6 27.2 21.0 15.5 10.9 7.3 4.7
1.0 54.9 53.7 50.0 44.5 37.8 30.6 23.6 17.4 12.3 8.2 5.3



Table  A-27  Predicted TSS Concentrations for Placement of Hard Clay During Dike Construction, 2-cm/sec Current Velocity
(920 yd3/hr Dredging Rate, 95% Fines)

Height TSS Concentration (mg/L) at Downstream Distance along Plume Centerline (m)
 (m) 100 200 300 400 500 600 700 800 900 1000

4.0 136.1 101.5 77.3 62.0 51.6 44.2 38.6 34.2 30.8 27.9
3.0 193.8 121.3 87.2 67.9 55.5 47.0 40.7 35.9 32.1 29.0
2.0 249.7 138.0 95.1 72.5 58.6 49.1 42.3 37.2 33.1 29.9
1.0 291.1 149.2 100.3 75.5 60.6 50.6 43.4 38.0 33.8 30.4

Height TSS Concentration (mg/L) at Lateral Distance from Plume Centerline (m)
 (m) 0 50 100 150 200 250 300 350 400 450 500

100-m Downstream
4.0 136.1 127.8 106.0 77.5 50.1 28.5 14.3 6.4 2.5 0.86 0.26
3.0 193.8 182.0 150.9 110.4 71.3 40.6 20.4 9.1 3.5 1.2 0.37
2.0 249.7 234.6 194.5 142.3 91.9 52.3 26.3 11.7 4.6 1.6 0.48
1.0 291.1 273.5 226.7 165.9 107.1 61.0 30.7 13.6 5.3 1.8 0.56

200-m Downstream
4.0 101.5 98.4 89.6 76.6 61.6 46.5 33.0 21.9 13.7 8.1 4.5
3.0 121.3 117.6 107.1 91.6 73.6 55.5 39.4 26.2 16.4 9.7 5.3
2.0 138.0 133.7 121.8 104.1 83.7 63.2 44.8 29.8 18.7 11.0 6.1
1.0 149.2 144.6 131.7 112.6 90.5 68.3 48.4 32.3 20.2 11.9 6.6

400-m Downstream
4.0 62.0 61.0 58.2 53.8 48.3 41.9 35.3 28.8 22.8 17.5 13.0
3.0 67.9 66.8 63.8 59.0 52.9 45.9 38.7 31.6 25.0 19.1 14.2
2.0 72.5 71.4 68.1 63.0 56.5 49.1 41.3 33.7 26.7 20.5 15.2
1.0 75.5 74.4 71.0 65.6 58.8 51.1 43.0 35.1 27.8 21.3 15.8



Table  A-28  Calculated Dissolved Metal Concentrations Resulting from Clamshell Dredging of the Overburden
(6-cm/sec Average Tidal Velocity)

Width Concentration (ug/L) at Downstream Distance (m) Along Plume Centerline
(m) 20 60 100 200 300 400 500 600 700 800 900 1000

CHROMIUM
0 1.67 1.54 1.46 1.32 1.23 1.15 1.09 1.03 0.99 0.94 0.90 0.86
50 1.57 1.49 1.43 1.31 1.22 1.14 1.08 1.03 0.98 0.94 0.90 0.85
100 1.03 1.33 1.32 1.25 1.18 1.11 1.06 1.01 0.96 0.92 0.88 0.84

COPPER
0 3.14 2.86 2.69 2.41 2.22 2.07 1.94 1.83 1.74 1.65 1.57 1.50
50 2.91 2.76 2.62 2.37 2.19 2.05 1.92 1.82 1.72 1.65 1.57 1.49
100 1.83 2.42 2.41 2.25 2.11 1.99 1.88 1.78 1.69 1.61 1.54 1.47

LEAD
0 3.12 2.88 2.72 2.47 2.30 2.16 2.04 1.93 1.84 1.76 1.67 1.60
50 2.92 2.79 2.66 2.44 2.27 2.13 2.02 1.92 1.82 1.75 1.67 1.59
100 1.93 2.48 2.47 2.33 2.20 2.08 1.97 1.88 1.79 1.71 1.64 1.57

MERCURY
0 0.0031 0.0031 0.0030 0.0030 0.0029 0.0029 0.0028 0.0028 0.0027 0.0027 0.0027 0.0026
50 0.0031 0.0030 0.0030 0.0030 0.0029 0.0029 0.0028 0.0028 0.0027 0.0027 0.0027 0.0026
100 0.0028 0.0030 0.0030 0.0029 0.0029 0.0028 0.0028 0.0028 0.0027 0.0027 0.0027 0.0026

NICKEL
0 0.82 0.66 0.58 0.47 0.40 0.36 0.32 0.30 0.27 0.25 0.24 0.22
50 0.68 0.61 0.55 0.45 0.40 0.35 0.32 0.29 0.27 0.25 0.24 0.22
100 0.30 0.47 0.47 0.42 0.37 0.34 0.31 0.28 0.26 0.24 0.23 0.21

ZINC
0 11.99 9.93 8.84 7.29 6.37 5.70 5.19 4.76 4.42 4.11 3.83 3.60
50 10.29 9.30 8.45 7.10 6.24 5.61 5.11 4.70 4.36 4.08 3.83 3.56
100 4.76 7.36 7.29 6.53 5.89 5.37 4.92 4.56 4.24 3.96 3.73 3.50



Table A-29  Calculated Total Nitrogen and Dissolved PCB Concentrations Resulting from Clamshell Dredging in the Overburden
(6-cm/sec Average Tidal Velocity)

Height Concentration (ug/L) at Downstream Distance (m) Along Plume Centerline
(m) 20 60 100 200 300 400 500 600 700 800 900 1000

NO2 + NO3 (ug/L)
0 0.33 0.19 0.15 0.10 0.08 0.07 0.06 0.05 0.05 0.04 0.04 0.04
50 0.21 0.16 0.13 0.10 0.08 0.07 0.06 0.05 0.05 0.04 0.04 0.03
100 0.05 0.10 0.10 0.08 0.07 0.06 0.05 0.05 0.04 0.04 0.04 0.03

TKN (ug/L)
0 253.6 144.9 110.7 76.1 60.4 50.8 44.1 39.0 35.2 32.0 29.1 26.9
50 158.6 123.8 100.7 72.6 58.5 49.6 43.2 38.4 34.5 31.7 29.1 26.5
100 39.0 77.4 76.1 63.0 53.4 46.4 40.9 36.8 33.3 30.4 28.1 25.9

PHOSPHORUS (ug/L)
0 75.3 43.0 32.8 22.6 17.9 15.1 13.1 11.6 10.4 9.49 8.64 7.97
50 47.1 36.7 29.9 21.5 17.4 14.7 12.8 11.4 10.2 9.40 8.64 7.88
100 11.6 23.0 22.6 18.7 15.8 13.8 12.1 10.9 9.87 9.02 8.35 7.69

PCB (ng/L)
0 7.47 4.97 4.12 3.20 2.73 2.43 2.20 2.01 1.87 1.74 1.63 1.53
50 5.30 4.45 3.87 3.10 2.67 2.38 2.16 1.99 1.85 1.73 1.63 1.52
100 2.01 3.23 3.20 2.81 2.51 2.28 2.08 1.93 1.80 1.68 1.59 1.49



Table  A-30  Calculated Dissolved Metal Concentrations Resulting from Cutterhead Dredging of Sand in the Borrow
(6-cm/sec Average Tidal Velocity)

Height Concentration (ug/L) at Downstream Distance (m) Along Plume Centerline
(m) 20 40 60 100 200 300 400 500 600 700 800 900 1000

CHROMIUM
3.0 0.02 0.21 0.35 0.45 0.44 0.40 0.35 0.32 0.29 0.27 0.24 0.22 0.21
2.0 0.45 0.66 0.68 0.65 0.55 0.47 0.41 0.36 0.33 0.29 0.27 0.25 0.23
1.0 0.92 0.88 0.84 0.76 0.62 0.52 0.45 0.39 0.35 0.32 0.28 0.26 0.24
0.5 0.98 0.92 0.87 0.79 0.64 0.53 0.46 0.40 0.36 0.32 0.29 0.27 0.25

COPPER
3.0 0.03 0.36 0.63 0.81 0.80 0.71 0.63 0.57 0.51 0.47 0.42 0.39 0.37
2.0 0.80 1.22 1.27 1.21 1.01 0.85 0.73 0.65 0.58 0.52 0.47 0.43 0.40
1.0 1.79 1.71 1.61 1.44 1.14 0.95 0.80 0.70 0.62 0.56 0.50 0.46 0.42
0.5 1.91 1.79 1.68 1.50 1.18 0.97 0.82 0.72 0.64 0.57 0.52 0.47 0.43

LEAD
3.0 0.09 1.08 1.83 2.33 2.29 2.06 1.83 1.66 1.50 1.38 1.25 1.15 1.09
2.0 2.31 3.40 3.51 3.37 2.84 2.43 2.12 1.88 1.69 1.52 1.38 1.29 1.19
1.0 4.78 4.57 4.35 3.95 3.20 2.69 2.31 2.04 1.81 1.63 1.47 1.35 1.25
0.5 5.04 4.77 4.51 4.08 3.29 2.76 2.36 2.08 1.86 1.66 1.52 1.38 1.29

MERCURY
3.0 0.0001 0.0009 0.0012 0.0013 0.0012 0.0012 0.0012 0.0011 0.0011 0.0010 0.0010 0.0009 0.0009
2.0 0.0013 0.0014 0.0014 0.0014 0.0013 0.0013 0.0012 0.0012 0.0011 0.0011 0.0010 0.0010 0.0010
1.0 0.0015 0.0015 0.0015 0.0014 0.0014 0.0013 0.0013 0.0012 0.0012 0.0011 0.0011 0.0010 0.0010
0.5 0.0015 0.0015 0.0015 0.0015 0.0014 0.0013 0.0013 0.0012 0.0012 0.0011 0.0011 0.0010 0.0010

NICKEL
3.0 0.00 0.04 0.08 0.11 0.11 0.09 0.08 0.07 0.06 0.06 0.05 0.05 0.04
2.0 0.11 0.21 0.22 0.20 0.15 0.12 0.10 0.08 0.07 0.06 0.06 0.05 0.05
1.0 0.44 0.39 0.35 0.28 0.18 0.14 0.11 0.09 0.08 0.07 0.06 0.05 0.05
0.5 0.52 0.44 0.38 0.30 0.19 0.14 0.11 0.10 0.08 0.07 0.06 0.06 0.05

ZINC
3.0 0.04 0.56 1.07 1.47 1.44 1.24 1.07 0.94 0.83 0.75 0.67 0.61 0.57
2.0 1.46 2.64 2.80 2.61 1.98 1.57 1.30 1.11 0.96 0.85 0.75 0.69 0.63
1.0 5.25 4.73 4.23 3.47 2.38 1.81 1.46 1.23 1.05 0.92 0.81 0.73 0.67
0.5 6.03 5.22 4.60 3.71 2.50 1.88 1.50 1.26 1.09 0.94 0.85 0.75 0.69



Table  A-31  Calculated Total Nitrogen and Dissolved PCB Concentrations Resulting from Cutterhead Dredging of Sand in the Borrow
(6-cm/sec Average Tidal Velocity)

Height Concentration (ug/L) at Downstream Distance (m) Along Plume Centerline
(m) 20 40 60 100 200 300 400 500 600 700 800 900 1000

NO2 + NO3 (ug/L)
3.0 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00
2.0 0.01 0.03 0.03 0.03 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00
1.0 0.12 0.09 0.06 0.04 0.02 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.00
0.5 0.21 0.11 0.08 0.05 0.02 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01

TKN (ug/L)
3.0 1.57 22.8 47.2 69.4 67.5 56.4 47.2 40.7 35.1 31.4 27.7 25.0 23.1
2.0 68.4 154.4 169.2 151.7 101.7 74.9 59.2 49.0 41.6 36.1 31.4 28.7 25.9
1.0 676.0 492.0 371.8 246.0 132.2 90.6 68.4 55.5 46.2 39.8 34.2 30.5 27.7
0.5 1208 663.1 455.9 280.2 142.4 95.3 71.2 57.3 48.1 40.7 36.1 31.4 28.7

PHOSPHORUS (ug/L)
3.0 0.09 1.25 2.58 3.80 3.69 3.09 2.58 2.23 1.92 1.72 1.52 1.37 1.27
2.0 3.74 8.45 9.26 8.30 5.57 4.10 3.24 2.68 2.28 1.97 1.72 1.57 1.42
1.0 37.0 26.9 20.3 13.5 7.24 4.96 3.74 3.04 2.53 2.18 1.87 1.67 1.52
0.5 66.1 36.3 24.9 15.3 7.79 5.21 3.90 3.14 2.63 2.23 1.97 1.72 1.57

PCB (ng/L)
3.0 0.01 0.20 0.41 0.60 0.58 0.49 0.41 0.36 0.31 0.28 0.25 0.22 0.21
2.0 0.59 1.25 1.36 1.23 0.85 0.64 0.51 0.43 0.37 0.32 0.28 0.25 0.23
1.0 4.20 3.31 2.65 1.88 1.09 0.77 0.59 0.48 0.40 0.35 0.30 0.27 0.25
0.5 6.35 4.14 3.12 2.10 1.16 0.80 0.61 0.50 0.42 0.36 0.32 0.28 0.25



Table  A-32  Calculated Dissolved Metal Concentrations Resulting from Cutterhead Dredging of Soft Clay in the Borrow
(6-cm/sec Average Tidal Velocity)

Height Concentration (ug/L) at Downstream Distance (m) Along Plume Centerline
(m) 20 40 60 100 200 300 400 500 600 700 800 900 1000

CHROMIUM
3.0 0.04 0.41 0.60 0.70 0.69 0.65 0.60 0.56 0.53 0.49 0.47 0.44 0.42
2.0 0.69 0.85 0.86 0.85 0.78 0.71 0.65 0.60 0.56 0.53 0.49 0.46 0.44
1.0 1.00 0.98 0.95 0.91 0.82 0.74 0.68 0.63 0.58 0.54 0.51 0.48 0.45
0.5 1.02 0.99 0.97 0.93 0.83 0.75 0.69 0.63 0.59 0.55 0.51 0.48 0.45

COPPER
3.0 0.08 0.74 1.11 1.30 1.29 1.20 1.11 1.03 0.96 0.90 0.84 0.80 0.75
2.0 1.29 1.63 1.66 1.63 1.47 1.33 1.21 1.11 1.03 0.96 0.89 0.84 0.79
1.0 1.96 1.91 1.86 1.77 1.56 1.40 1.27 1.16 1.07 0.99 0.93 0.87 0.81
0.5 2.01 1.95 1.90 1.80 1.59 1.42 1.29 1.17 1.08 1.00 0.94 0.87 0.82

LEAD
3.0 0.23 2.14 3.10 3.60 3.58 3.35 3.12 2.92 2.73 2.56 2.41 2.29 2.16
2.0 3.56 4.40 4.47 4.38 4.01 3.67 3.37 3.12 2.90 2.72 2.54 2.40 2.27
1.0 5.15 5.05 4.93 4.72 4.24 3.85 3.52 3.25 3.02 2.81 2.63 2.48 2.33
0.5 5.27 5.14 5.01 4.78 4.29 3.89 3.56 3.28 3.04 2.83 2.66 2.50 2.35

MERCURY
3.0 0.0003 0.0012 0.0014 0.0014 0.0014 0.0014 0.0014 0.0013 0.0013 0.0013 0.0013 0.0012 0.0012
2.0 0.0014 0.0015 0.0015 0.0015 0.0014 0.0014 0.0014 0.0014 0.0013 0.0013 0.0013 0.0013 0.0012
1.0 0.0015 0.0015 0.0015 0.0015 0.0015 0.0014 0.0014 0.0014 0.0014 0.0013 0.0013 0.0013 0.0013
0.5 0.0015 0.0015 0.0015 0.0015 0.0015 0.0014 0.0014 0.0014 0.0014 0.0013 0.0013 0.0013 0.0013

NICKEL
3.0 0.01 0.10 0.18 0.23 0.23 0.20 0.18 0.16 0.14 0.13 0.12 0.11 0.10
2.0 0.22 0.35 0.37 0.35 0.29 0.24 0.20 0.18 0.16 0.14 0.13 0.12 0.11
1.0 0.55 0.52 0.48 0.42 0.32 0.26 0.22 0.19 0.17 0.15 0.13 0.12 0.11
0.5 0.59 0.55 0.51 0.44 0.33 0.27 0.22 0.19 0.17 0.15 0.14 0.12 0.11

ZINC
3.0 0.11 1.31 2.27 2.93 2.89 2.58 2.29 2.06 1.86 1.69 1.55 1.44 1.33
2.0 2.86 4.33 4.50 4.30 3.58 3.02 2.61 2.29 2.04 1.84 1.67 1.54 1.43
1.0 6.36 6.04 5.69 5.09 4.01 3.30 2.81 2.45 2.17 1.94 1.76 1.61 1.47
0.5 6.78 6.33 5.93 5.27 4.12 3.38 2.86 2.48 2.19 1.96 1.79 1.63 1.49



Table  A-33  Calculated Total Nitrogen and Dissolved PCB Concentrations Resulting from Cutterhead Dredging of Soft Clay in the Borrow
(6-cm/sec Average Tidal Velocity)

Height Concentration (ug/L) at Downstream Distance (m) Along Plume Centerline
(m) 20 40 60 100 200 300 400 500 600 700 800 900 1000

NO2 + NO3 (ug/L)
3.0 0.00 0.01 0.02 0.03 0.03 0.03 0.02 0.02 0.02 0.01 0.01 0.01 0.01
2.0 0.03 0.07 0.07 0.07 0.05 0.03 0.03 0.02 0.02 0.02 0.01 0.01 0.01
1.0 0.29 0.21 0.16 0.11 0.06 0.04 0.03 0.02 0.02 0.02 0.02 0.01 0.01
0.5 0.51 0.28 0.19 0.12 0.06 0.04 0.03 0.02 0.02 0.02 0.02 0.01 0.01

TKN (ug/L)
3.0 4.07 60.1 123.0 182.2 178.5 148.9 124.8 107.3 93.4 82.3 74.0 67.5 61.0
2.0 175.7 393.0 431.9 386.6 260.8 192.4 151.7 124.8 106.4 92.5 81.4 73.1 66.6
1.0 1674 1217 920.2 609.4 328.3 224.7 170.2 137.8 115.6 99.0 86.9 77.7 69.4
0.5 2945 1617 1113 684.4 348.7 234.0 175.7 140.6 117.5 100.8 88.8 78.6 70.3

PHOSPHORUS (ug/L)
3.0 0.22 3.29 6.73 9.97 9.77 8.15 6.83 5.87 5.11 4.50 4.05 3.69 3.34
2.0 9.61 21.5 23.6 21.2 14.3 10.5 8.30 6.83 5.82 5.06 4.45 4.00 3.64
1.0 91.6 66.6 50.3 33.3 18.0 12.3 9.31 7.54 6.33 5.41 4.76 4.25 3.80
0.5 161.1 88.4 60.9 37.4 19.1 12.8 9.61 7.69 6.43 5.52 4.86 4.30 3.85

PCB (ng/L)
3.0 0.04 0.52 1.02 1.45 1.42 1.21 1.03 0.90 0.79 0.70 0.63 0.58 0.53
2.0 1.40 2.77 2.99 2.73 1.98 1.52 1.23 1.03 0.89 0.78 0.69 0.63 0.57
1.0 7.93 6.38 5.25 3.89 2.39 1.74 1.36 1.13 0.96 0.83 0.74 0.66 0.60
0.5 11.67 7.75 6.00 4.24 2.52 1.80 1.40 1.15 0.98 0.85 0.75 0.67 0.60



Table  A-34  Calculated Dissolved Metal Concentrations Resulting from Placement of Sand During Dike Construction
(6-cm/sec Average Tidal Velocity)

Height Concentration (ug/L) at Downstream Distance (m) Along Plume Centerline
(m) 100 200 300 400 500 600 700 800 900 1000

CHROMIUM
4.0 0.75 0.85 0.85 0.83 0.81 0.79 0.77 0.75 0.74 0.72
3.0 0.93 0.92 0.90 0.88 0.85 0.83 0.81 0.79 0.77 0.75
2.0 0.99 0.96 0.94 0.91 0.88 0.86 0.83 0.81 0.79 0.77
1.0 1.01 0.98 0.95 0.93 0.90 0.87 0.85 0.83 0.81 0.79

COPPER
4.0 1.42 1.63 1.62 1.59 1.55 1.51 1.47 1.43 1.39 1.35
3.0 1.80 1.80 1.75 1.69 1.64 1.59 1.54 1.50 1.45 1.41
2.0 1.94 1.88 1.82 1.76 1.70 1.65 1.60 1.55 1.51 1.46
1.0 2.00 1.93 1.86 1.80 1.74 1.69 1.63 1.59 1.54 1.50

LEAD
4.0 3.90 4.39 4.38 4.30 4.20 4.10 4.00 3.90 3.80 3.71
3.0 4.79 4.78 4.67 4.54 4.42 4.30 4.19 4.08 3.97 3.87
2.0 5.12 4.98 4.84 4.70 4.56 4.44 4.32 4.20 4.10 3.99
1.0 5.23 5.08 4.93 4.79 4.65 4.52 4.40 4.29 4.18 4.07

MERCURY
4.0 0.0014 0.0015 0.0015 0.0015 0.0015 0.0015 0.0014 0.0014 0.0014 0.0014
3.0 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0014 0.0014
2.0 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0014
1.0 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015

NICKEL
4.0 0.27 0.35 0.35 0.34 0.32 0.30 0.29 0.27 0.26 0.24
3.0 0.44 0.44 0.41 0.39 0.36 0.34 0.32 0.30 0.28 0.27
2.0 0.54 0.50 0.46 0.42 0.39 0.36 0.34 0.32 0.30 0.28
1.0 0.58 0.53 0.48 0.44 0.41 0.38 0.36 0.33 0.31 0.30

ZINC
4.0 3.39 4.31 4.30 4.14 3.94 3.75 3.57 3.39 3.24 3.09
3.0 5.29 5.26 4.97 4.67 4.39 4.14 3.91 3.70 3.51 3.34
2.0 6.27 5.83 5.41 5.04 4.71 4.43 4.17 3.94 3.74 3.55
1.0 6.67 6.13 5.67 5.27 4.93 4.62 4.35 4.11 3.89 3.69



Table  A-35  Calculated Total Nitrogen and Dissolved PCB Concentrations Resulting from Placement of Sand 
During Dike Construction (6-cm/sec Average Tidal Velocity)

Height Concentration (ug/L) at Downstream Distance (m) Along Plume Centerline
(m) 100 200 300 400 500 600 700 800 900 1000

NO2 + NO3 (ug/L)
4.0 0.04 0.07 0.07 0.06 0.05 0.05 0.04 0.04 0.04 0.03
3.0 0.12 0.12 0.10 0.08 0.07 0.06 0.05 0.05 0.04 0.04
2.0 0.26 0.18 0.13 0.10 0.08 0.07 0.06 0.05 0.05 0.04
1.0 0.43 0.23 0.16 0.12 0.10 0.08 0.07 0.06 0.05 0.05

TKN (ug/L)
4.0 234.9 388.4 385.6 352.3 317.2 285.8 258.9 235.8 216.4 199.8
3.0 693.6 679.7 566.9 474.4 405.1 352.3 311.7 278.4 251.5 229.4
2.0 1521 1025 753.7 592.8 487.4 413.4 358.8 317.2 283.9 256.2
1.0 2471 1329 906.3 687.1 553.0 461.5 396.7 346.8 308.9 277.4

PHOSPHORUS (ug/L)
4.0 12.9 21.3 21.1 19.3 17.4 15.6 14.2 12.9 11.8 10.9
3.0 38.0 37.2 31.0 26.0 22.2 19.3 17.1 15.2 13.8 12.5
2.0 83.2 56.1 41.2 32.4 26.7 22.6 19.6 17.4 15.5 14.0
1.0 135.2 72.7 49.6 37.6 30.3 25.2 21.7 19.0 16.9 15.2

PCB (ng/L)
4.0 1.81 2.74 2.73 2.54 2.33 2.13 1.96 1.81 1.68 1.57
3.0 4.28 4.22 3.69 3.21 2.84 2.54 2.29 2.09 1.92 1.77
2.0 7.43 5.66 4.55 3.81 3.28 2.88 2.57 2.33 2.12 1.95
1.0 10.34 6.78 5.19 4.25 3.62 3.15 2.79 2.50 2.28 2.08



Table  A-36  Calculated Dissolved Metal Concentrations Resulting from Placement of Soft Clay During Dike Construction
(6-cm/sec Average Tidal Velocity)

Height Concentration (ug/L) at Downstream Distance (m) Along Plume Centerline
(m) 100 200 300 400 500 600 700 800 900 1000

CHROMIUM
4.0 0.86 0.93 0.93 0.92 0.90 0.89 0.88 0.86 0.85 0.83
3.0 0.97 0.97 0.96 0.94 0.93 0.91 0.90 0.88 0.87 0.85
2.0 1.01 1.00 0.98 0.96 0.94 0.93 0.91 0.90 0.88 0.87
1.0 1.03 1.01 0.99 0.97 0.95 0.94 0.92 0.90 0.89 0.87

COPPER
4.0 1.65 1.80 1.80 1.77 1.75 1.72 1.69 1.66 1.63 1.60
3.0 1.91 1.90 1.87 1.84 1.80 1.77 1.73 1.70 1.67 1.64
2.0 2.00 1.96 1.92 1.88 1.84 1.80 1.76 1.73 1.70 1.66
1.0 2.03 1.98 1.94 1.90 1.86 1.82 1.78 1.75 1.71 1.68

LEAD
4.0 4.44 4.78 4.78 4.73 4.66 4.60 4.52 4.45 4.38 4.32
3.0 5.04 5.03 4.96 4.88 4.80 4.71 4.63 4.56 4.48 4.41
2.0 5.24 5.15 5.06 4.97 4.88 4.79 4.71 4.63 4.55 4.47
1.0 5.31 5.21 5.11 5.01 4.92 4.84 4.75 4.67 4.59 4.51

MERCURY
4.0 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015
3.0 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015
2.0 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015
1.0 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015

NICKEL
4.0 0.36 0.44 0.44 0.43 0.41 0.40 0.38 0.37 0.35 0.34
3.0 0.51 0.51 0.49 0.47 0.44 0.42 0.41 0.39 0.37 0.36
2.0 0.58 0.55 0.52 0.49 0.47 0.44 0.42 0.40 0.39 0.37
1.0 0.61 0.57 0.54 0.51 0.48 0.46 0.43 0.41 0.40 0.38

ZINC
4.0 4.42 5.27 5.26 5.12 4.96 4.79 4.62 4.46 4.31 4.16
3.0 6.01 5.98 5.76 5.53 5.30 5.08 4.88 4.70 4.53 4.36
2.0 6.68 6.38 6.07 5.79 5.52 5.29 5.07 4.87 4.68 4.51
1.0 6.94 6.57 6.23 5.93 5.66 5.41 5.18 4.97 4.77 4.59



Table A-37  Calculated Total Nitrogen and Dissolved PCB Concentrations Resulting from Placement of Soft Clay 
During Dike Construction (6-cm/sec Average Tidal Velocity)

Height Concentration (ug/L) at Downstream Distance (m) Along Plume Centerline
(m) 100 200 300 400 500 600 700 800 900 1000

NO2 + NO3 (ug/L)
4.0 0.07 0.12 0.12 0.11 0.10 0.09 0.08 0.07 0.07 0.06
3.0 0.21 0.20 0.17 0.14 0.12 0.11 0.09 0.08 0.08 0.07
2.0 0.44 0.29 0.22 0.17 0.14 0.12 0.10 0.09 0.08 0.07
1.0 0.69 0.37 0.25 0.19 0.16 0.13 0.11 0.10 0.09 0.08

TKN (ug/L)
4.0 412.5 685.3 681.6 624.2 563.2 508.6 461.5 421.7 387.5 357.9
3.0 1186 1164 972.0 815.7 698.2 608.5 538.2 482.7 437.4 399.5
2.0 2523 1703 1254 988.6 814.7 692.7 603.0 532.7 477.2 432.8
1.0 3976 2143 1465 1113 896.1 750.9 645.5 566.9 504.9 455.0

PHOSPHORUS (ug/L)
4.0 22.6 37.5 37.3 34.2 30.8 27.8 25.2 23.1 21.2 19.6
3.0 64.9 63.7 53.2 44.6 38.2 33.3 29.4 26.4 23.9 21.9
2.0 138.0 93.2 68.6 54.1 44.6 37.9 33.0 29.1 26.1 23.7
1.0 217.5 117.2 80.2 60.9 49.0 41.1 35.3 31.0 27.6 24.9

PCB (ng/L)
4.0 2.88 4.25 4.23 3.96 3.67 3.39 3.15 2.93 2.74 2.57
3.0 6.27 6.19 5.46 4.82 4.30 3.89 3.54 3.26 3.02 2.81
2.0 10.48 8.02 6.51 5.52 4.81 4.28 3.86 3.52 3.23 2.99
1.0 14.43 9.38 7.24 6.00 5.15 4.54 4.06 3.69 3.37 3.11
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Proposed Masonville DMCF
Draft Environmental Impact Statement

May 2006

Total HP NOx Emission factor Hourly Emission Weekly Weekly Weekly Weekly Weeks Total Emission
(lb/hp-hr) Rate (lbs/hr) Hours Emissions Emissions Emissions (tons) (tons)

(lbs/hr)  (tons) @50% load
Crew A - demo of Pier 1 and 3

1 crane,600hp (emission control) 600 0.0031 1.86 25.00 46.50 0.02 0.01
1 cranes, 600hp each 600 0.031 18.6 25.00 465.00 0.23 0.12
2 tugs, 600 hp each 1200 0.031 37.2 10.00 372.00 0.19 0.09
2 trucks, 400 hp each (emission control) 800 0.031 24.8 25.00 620.00 0.31 0.16
Total 0.38 25 9.40

Crew B - Predredging

2 dredges, 2500 hp each 5000 0.031 155 109.00 16895.00 8.45 4.22
2 tugs, 600 hp each 1200 0.031 37.2 33.00 1227.60 0.61 0.31
2 tugs, 2500 hp each 5000 0.031 155 109.00 16895.00 8.45 4.22
shore equipment, 800 hp (emission control) 800 0.0031 2.48 84.00 208.32 0.10 0.05
unloader, 4000 hp 4000 0.031 124 84.00 10416.00 5.21 2.60
Total 11.41 9 102.69

Crew C - Dike Construction

hydraulic dredge, 10000 hp 10000 0.031 310 109.00 33790.00 16.90 8.45
2 tugs, 600 hp each 1200 0.031 37.2 33.00 1227.60 0.61 0.31
shore equipment, 1000 hp (emission control) 1000 0.0031 3.1 84.00 260.40 0.13 0.07
Total 8.82 38 335.14

Crew C1 -  Dike Construction, Armor Stone  only

4 trucks, 400 hp each (emission control) 1600 0.0031 4.96 25.00 124.00 0.06 0.03
crane, 800 hp (emission control) 800 0.0031 2.48 25.00 62.00 0.03 0.02
 cranes, 800 hp each 800 0.031 24.8 25.00 620.00 0.31 0.16
shore equipment, 1000 hp (emission control) 1000 0.0031 3.1 84.00 260.40 0.13 0.07
Total 0.27 38 10.13

Crew D - Cofferdam and pipeline relocation

crane, 600 hp (emission control) 600 0.0031 1.86 25.00 46.50 0.02 0.01
cranes, 600 hp each 600 0.031 18.6 25.00 465.00 0.23 0.12
2 tugs, 600 hp each 1200 0.031 37.2 25.00 930.00 0.47 0.23
4 trucks, 400 hp each (emission control) 1600 0.0031 4.96 10.00 49.60 0.02 0.01
shore equipment, 1000 hp (emission control) 1000 0.031 31 84.00 2604.00 1.30 0.65
Total 1.02 43 44.02

Crew E - Phase 2 Storm drain Relocation

2 trucks, 400 hp each (emission control) 800 0.0031 2.48 20.00 49.60 0.02 0.01
2 crane/backhoe/excavators (emission control) 600 0.0031 1.86 20.00 37.20 0.02 0.01
crew and small equipment, 300 hp (emission control) 300 0.0031 0.93 20.00 18.60 0.01 0.00
Total 0.03

Crew F - Mitigation, Education Center, Trail Construction

2 trucks, 400 hp each (emission control) 800 0.0031 2.48 20.00 49.60 0.02 0.01
 crane/backhoe/excavators (emission control) 300 0.0031 0.93 20.00 18.60 0.01 0.00
crew and small equipment, 300 hp (emission control) 300 0.0031 0.93 20.00 18.60 0.01 0.00
Total 0.02

Assumptions : Project Totals 501.39

All IC engines are diesel-fueled

TABLE K-1.  NOX EMISSIONS
MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HABOR, MARYLAND



Proposed Masonville DMCF
Draft Environmental Impact Statement

May 2006

Total HP CO Emission factor Hourly Emission Weekly Weekly Weekly Weekly Weeks Total Emission
(lb/hp-hr) Rate (lbs/hr) Hours Emissions Emissions Emissions (tons) (tons)

(lbs/hr)  (tons) @50% load
Crew A - demo of Pier 1 and 3

1 crane,600hp (emission control) 600 0.000668 0.4008 25.00 10.02 0.01 0.00
1 cranes, 600hp each 600 0.00668 4.008 25.00 100.20 0.05 0.03
2 tugs, 600 hp each 1200 0.00668 8.016 10.00 80.16 0.04 0.02
2 trucks, 400 hp each (emission control) 800 0.000668 0.5344 25.00 13.36 0.01 0.00
Total 0.05 25 1.27

Crew B - Predredging

2 dredges, 2500 hp each 5000 0.00668 33.4 109.00 3640.60 1.82 0.91
2 tugs, 600 hp each 1200 0.00668 8.016 33.00 264.53 0.13 0.07
2 tugs, 2500 hp each 5000 0.00668 33.4 109.00 3640.60 1.82 0.91
shore equipment, 800 hp (emission control) 800 0.000668 0.5344 84.00 44.89 0.02 0.01
unloader, 4000 hp 4000 0.00668 26.72 84.00 2244.48 1.12 0.56
Total 2.46 9 22.13

Crew C - Dike Construction

hydraulic dredge, 10000 hp 10000 0.00668 66.8 109.00 7281.20 3.64 1.82
2 tugs, 600 hp each 1200 0.00668 8.016 33.00 264.53 0.13 0.07
shore equipment, 1000 hp (emission control) 1000 0.000668 0.668 84.00 56.11 0.03 0.01
Total 1.90 38 72.22

Crew C1 -  Dike Construction, Armor Stone  only

4 trucks, 400 hp each (emission control) 1600 0.000668 1.0688 25.00 26.72 0.01 0.01
crane, 800 hp (emission control) 800 0.000668 0.5344 25.00 13.36 0.01 0.00
 cranes, 800 hp each 800 0.00668 5.344 25.00 133.60 0.07 0.03
shore equipment, 1000 hp (emission control) 1000 0.000668 0.668 84.00 56.11 0.03 0.01
Total 0.06 38 2.18

Crew D - Cofferdam and pipeline relocation

crane, 600 hp (emission control) 600 0.000668 0.4008 25.00 10.02 0.01 0.00
cranes, 600 hp each 600 0.00668 4.008 25.00 100.20 0.05 0.03
2 tugs, 600 hp each 1200 0.00668 8.016 25.00 200.40 0.10 0.05
4 trucks, 400 hp each (emission control) 1600 0.000668 1.0688 10.00 10.69 0.01 0.00
shore equipment, 1000 hp (emission control) 1000 0.000668 0.668 84.00 56.11 0.03 0.01
Total 0.09 43 4.06

Crew E - Phase 2 Storm drain Relocation

2 trucks, 400 hp each (emission control) 800 0.000668 0.5344 20.00 10.69 0.01 0.00
2 crane/backhoe/excavators (emission control) 600 0.000668 0.4008 20.00 8.02 0.00 0.00
crew and small equipment, 300 hp (emission control) 300 0.000668 0.2004 20.00 4.01 0.00 0.00
Total 0.01

Crew F - Mitigation, Education Center, Trail Construction

2 trucks, 400 hp each (emission control) 800 0.000668 0.5344 20.00 10.69 0.01 0.00
 crane/backhoe/excavators (emission control) 300 0.000668 0.2004 20.00 4.01 0.00 0.00
crew and small equipment, 300 hp (emission control) 300 0.000668 0.2004 20.00 4.01 0.00 0.00
Total 0.00

Assumptions : Project Totals 101.86

All IC engines are diesel-fueled

TABLE K-2.  CARBON MONOXIDE EMISSIONS
MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HABOR, MARYLAND



Proposed Masonville DMCF
Draft Environmental Impact Statement

May 2006

Total HP VOC Emission factor Hourly Emission Weekly Weekly Weekly Weekly Weeks Total Emission
(lb/hp-hr) Rate (lbs/hr) Hours Emissions Emissions Emissions (tons) (tons)

(lbs/hr)  (tons) @50% load
Crew A - demo of Pier 1 and 3

1 crane,600hp (emission control) 600 0.000247 0.1482 25.00 3.71 0.00 0.00
1 cranes, 600hp each 600 0.00247 1.482 25.00 37.05 0.02 0.01
2 tugs, 600 hp each 1200 0.00247 2.964 10.00 29.64 0.01 0.01
2 trucks, 400 hp each (emission control) 800 0.000247 0.1976 25.00 4.94 0.00 0.00
Total 0.02 25 0.47

Crew B - Predredging

2 dredges, 2500 hp each 5000 0.00247 12.35 109.00 1346.15 0.67 0.34
2 tugs, 600 hp each 1200 0.00247 2.964 33.00 97.81 0.05 0.02
2 tugs, 2500 hp each 5000 0.00247 12.35 109.00 1346.15 0.67 0.34
shore equipment, 800 hp (emission control) 800 0.000247 0.1976 84.00 16.60 0.01 0.00
unloader, 4000 hp 4000 0.00247 9.88 84.00 829.92 0.41 0.21
Total 0.91 9 8.18

Crew C - Dike Construction

hydraulic dredge, 10000 hp 10000 0.00247 24.7 109.00 2692.30 1.35 0.67
2 tugs, 600 hp each 1200 0.00247 2.964 33.00 97.81 0.05 0.02
shore equipment, 1000 hp (emission control) 1000 0.000247 0.247 84.00 20.75 0.01 0.01
Total 0.70 38 26.70

Crew C1 -  Dike Construction, Armor Stone  only

4 trucks, 400 hp each (emission control) 1600 0.000247 0.3952 25.00 9.88 0.00 0.00
crane, 800 hp (emission control) 800 0.000247 0.1976 25.00 4.94 0.00 0.00
 cranes, 800 hp each 800 0.00247 1.976 25.00 49.40 0.02 0.01
shore equipment, 1000 hp (emission control) 1000 0.000247 0.247 84.00 20.75 0.01 0.01
Total 0.02 38 0.81

Crew D - Cofferdam and pipeline relocation

crane, 600 hp (emission control) 600 0.000247 0.1482 25.00 3.71 0.00 0.00
cranes, 600 hp each 600 0.00247 1.482 25.00 37.05 0.02 0.01
2 tugs, 600 hp each 1200 0.00247 2.964 25.00 74.10 0.04 0.02
4 trucks, 400 hp each (emission control) 1600 0.000247 0.3952 10.00 3.95 0.00 0.00
shore equipment, 1000 hp (emission control) 1000 0.000247 0.247 84.00 20.75 0.01 0.01
Total 0.03 43 1.50

Crew E - Phase 2 Storm drain Relocation

2 trucks, 400 hp each (emission control) 800 0.000247 0.1976 20.00 3.95 0.00 0.00
2 crane/backhoe/excavators (emission control) 600 0.000247 0.1482 20.00 2.96 0.00 0.00
crew and small equipment, 300 hp (emission control) 300 0.000247 0.0741 20.00 1.48 0.00 0.00
Total 0.00

Crew F - Mitigation, Education Center, Trail Construction

2 trucks, 400 hp each (emission control) 800 0.000247 0.1976 20.00 3.95 0.00 0.00
 crane/backhoe/excavators (emission control) 300 0.000247 0.0741 20.00 1.48 0.00 0.00
crew and small equipment, 300 hp (emission control) 300 0.000247 0.0741 20.00 1.48 0.00 0.00
Total 0.00

Assumptions : Project Totals 37.66

All IC engines are diesel-fueled

TABLE K-3.  VOLATILE ORGANIC CARBON (VOC) EMISSIONS
MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HABOR, MARYLAND
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Total HP PM10 Emission factor Hourly Emission Weekly Weekly Weekly Weekly Weeks Total Emission
(lb/hp-hr) Rate (lbs/hr) Hours Emissions Emissions Emissions (tons) (tons)

(lbs/hr)  (tons) @50% load
Crew A - demo of Pier 1 and 3

1 crane,600hp (emission control) 600 0.00022 0.132 25.00 3.30 0.00 0.00
1 cranes, 600hp each 600 0.0022 1.32 25.00 33.00 0.02 0.01
2 tugs, 600 hp each 1200 0.0022 2.64 10.00 26.40 0.01 0.01
2 trucks, 400 hp each (emission control) 800 0.00022 0.176 25.00 4.40 0.00 0.00
Total 0.02 25 0.42

Crew B - Predredging

2 dredges, 2500 hp each 5000 0.0022 11 109.00 1199.00 0.60 0.30
2 tugs, 600 hp each 1200 0.0022 2.64 33.00 87.12 0.04 0.02
2 tugs, 2500 hp each 5000 0.0022 11 109.00 1199.00 0.60 0.30
shore equipment, 800 hp (emission control) 800 0.00022 0.176 84.00 14.78 0.01 0.00
unloader, 4000 hp 4000 0.0022 8.8 84.00 739.20 0.37 0.18
Total 0.81 9 7.29

Crew C - Dike Construction

hydraulic dredge, 10000 hp 10000 0.0022 22 109.00 2398.00 1.20 0.60
2 tugs, 600 hp each 1200 0.0022 2.64 33.00 87.12 0.04 0.02
shore equipment, 1000 hp (emission control) 1000 0.00022 0.22 84.00 18.48 0.01 0.00
Total 0.63 38 23.78

Crew C1 -  Dike Construction, Armor Stone  only

4 trucks, 400 hp each (emission control) 1600 0.00022 0.352 25.00 8.80 0.00 0.00
crane, 800 hp (emission control) 800 0.00022 0.176 25.00 4.40 0.00 0.00
 cranes, 800 hp each 800 0.0022 1.76 25.00 44.00 0.02 0.01
shore equipment, 1000 hp (emission control) 1000 0.00022 0.22 84.00 18.48 0.01 0.00
Total 0.02 38 0.72

Crew D - Cofferdam and pipeline relocation

crane, 600 hp (emission control) 600 0.00022 0.132 25.00 3.30 0.00 0.00
cranes, 600 hp each 600 0.0022 1.32 25.00 33.00 0.02 0.01
2 tugs, 600 hp each 1200 0.0022 2.64 25.00 66.00 0.03 0.02
4 trucks, 400 hp each (emission control) 1600 0.00022 0.352 10.00 3.52 0.00 0.00
shore equipment, 1000 hp (emission control) 1000 0.00022 0.22 84.00 18.48 0.01 0.00
Total 0.03 43 1.34

Crew E - Phase 2 Storm drain Relocation

2 trucks, 400 hp each (emission control) 800 0.00022 0.176 20.00 3.52 0.00 0.00
2 crane/backhoe/excavators (emission control) 600 0.00022 0.132 20.00 2.64 0.00 0.00
crew and small equipment, 300 hp (emission control) 300 0.00022 0.066 20.00 1.32 0.00 0.00
Total 0.00

Crew F - Mitigation, Education Center, Trail Construction

2 trucks, 400 hp each (emission control) 800 0.00022 0.176 20.00 3.52 0.00 0.00
 crane/backhoe/excavators (emission control) 300 0.00022 0.066 20.00 1.32 0.00 0.00
crew and small equipment, 300 hp (emission control) 300 0.00022 0.066 20.00 1.32 0.00 0.00
Total 0.00

Assumptions : Project Totals 33.55

All IC engines are diesel-fueled

TABLE K-4.  PARTICULATE MATTER (PM10) EMISSIONS
MASONVILLE DREDGED MATERIAL CONTAINMENT FACILITY, BALTIMORE HABOR, MARYLAND
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Potential Impacts of the Proposed Project 

Short Term and Long Term Impacts to Environmental Resources 

Noise 
Regulatory Setting 
The Baltimore City Revised Code bases its noise standards on zoning.  The table below describes 
noise limits for various types of zoning (Table 1).  In addition to maximum noise levels, the 
Baltimore City Revised Code stipulates that between the hours of 9 PM and 7 AM, the maximum 
permissible sound from any use that borders on a residential zone must be reduced by 5 dBA.  
The Code defines a noise as “any steady-state or impulse sound that occurs on either a 
continuous or intermittent basis.” 
 
Table 1.  Maximum permissible noise levels for different types of zoning.  Source: Baltimore 

City Revised Code 
 Maximum permissible noise at property line when boundary shared with: 
Zone Manufacturing Zone Commercial Zone Residential Zone 
Manufacturing1 75 dBA 70 dBA 70 dBA 
Commercial 64 dBA 61 dBA 58 dBA 
Residential 61 dBA 58 dBA 55 dBA 

1Maximum noise limits are defined in the Health section of the Baltimore City Revised Code which refers to limits 
set for “Manufacturing zones”.  The Zoning section of the Code refers to these zones as “Industrial districts”.  These 
terms are used interchangeably below. 
 
Methods 
Sounds associated with project construction and operations were evaluated to determine likely 
sound levels experienced by people in the vicinity of the project.  To conduct the analysis, the 
types of equipment likely to be used during different phases of the project were characterized, 
and it was determined whether that equipment was likely to be used at night.  Nighttime noise, in 
addition to being regulated in residential zones in Baltimore City, is generally perceived as more 
bothersome than daytime noise and therefore is of particular concern.  The likely noise levels 
that would be associated with the equipment were evaluated, and the equipment that would tend 
to generate the loudest sounds or be perceived as the noisiest was identified.  Sensitive noise 
receptors including residential, recreational and commercial areas in the vicinity of the proposed 
project were identified using the most recent tax assessment database (Maryland Department of 
Planning) and other sources described in the evaluation of existing conditions.  All data were 
incorporated in a GIS analysis to estimate the impacts of project noise to nearby residents and 
boaters. 
 
Although sound transmission is a function of specific conditions between the sound source and 
receptor, for purposes of this analysis, techniques to model sound transmission were used that 
assumed typical or average conditions.  Commonly accepted rules of thumb were used to 
calculate the perceived sound levels after transmission of sound over land and water.  Standard 
assumptions were used regarding the additive effects of multiple sound sources.  These 
assumptions would misrepresent sound transmission under atypical conditions, which may occur 
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frequently.  For example, temperature inversions would occur on most calm clear nights and 
would have the effect of amplifying sound levels heard around dawn. 
 
Sound level attenuation between noise-generating activities and receptors was calculated by 
assuming that sounds originating from the project and traveling primarily over water attenuated 5 
dBA with each doubling of distance, and sounds originating from the project and traveling over 
land attenuated 6 dBA with each doubling of distance (Blomberg 2004).  Additional attenuation 
associated with molecular absorption and analogous excess absorption was also factored in.  
Molecular absorption refers to the linear attenuation of sound intensity as a result of its passage 
through air, and results in a 0.7 dBA decrease per 1,000 feet.  Analogous excess attenuation is 
also linear, and is associated with other factors that reduce sound intensity such as humidity or 
ground cover, and was assumed to be a 1.0 dBA decrease per 1,000 feet. 
 
When considering several sources producing sound simultaneously, sound levels cannot be 
added arithmetically because decibels are a logarithmic measure.  Instead, the additive nature of 
sounds is such that the sound pressure level from two sources generating the same decibel level 
is approximately three dBA greater than the sound pressure level of just one source (Table 2).  
Such rules of thumb were used in the analysis to calculate total sound levels associated with 
typical project conditions, such as the simultaneous, proximate operation of several pieces of 
heavy machinery. 
 
Table 2.  Addition of multiple sound sources.  Source: Federal Highway Administration 

Difference between 
sound level of 2 sources 

Amount added to 
higher value 

0 to 1 dBA 3 
2 to 3 dBA 2 
4 to 9 dBA 1 

10 or more dBA 0 
 
To quantify sound levels generated by the proposed project, project phases were identified.  For 
each phase, the most recent information on type and quantity of equipment that is likely to be 
used was identified, the duration and timing of activities was estimated, and all available 
information was combined to calculate potential project-related noise levels (Table 3). 
 
Table 3.  Estimated duration and timing of project-related noise at proposed Masonville DMCF 

based on current designs (subject to change) 

 
Construction – 
pre-dredging1 

Construction 
– cofferdam 

Construction – 
dikes2 Inflow Crust Management 

Duration 4 months  1 year 1 year Post-construction to 
project life (~16 years) 

Post-construction to 
project life (~16 years) 

Time of 
Year Summer/Fall Year-round Year-round Fall through Spring Summer 

Time of 
Day Day and night Day Day and night Day and night Day 

1Pre-dredging activities and cofferdam construction would occur concurrently 
2Dike construction would begin prior to the completion of cofferdam construction activities.  Total time elapsed 
from start of cofferdam construction to end of dike construction estimated to be about 21 months. 
 



 6

Noise levels were evaluated from several perspectives.  Information on zoning was used to 
determine whether noise levels generated by the project were within acceptable limits.  The 
project is located in an area zoned Industrial/Manufacturing.  The analysis first used the noise 
limit standards defined in the Baltimore City Revised Code to determine whether project-
generated noise attenuates to acceptable levels, no more than 70 dBA, by the time it reaches the 
manufacturing/residential zone boundary (Table 4).   In the second part of the analysis, the 
potential noise impacts at several sensitive receptors were considered.  Likely noise levels at the 
nearest residence (approximately 4,400 ft away over land), Harbor Hospital (6,000 ft away 
across water), and Fort McHenry (3,100 ft away across water) were estimated.  These noise 
levels were compared to standards set by the state of California for various land uses to 
determine if they were within acceptable limits (Table 4) (State of California 2003).  These 
California standards were used because they identify suggested maximum noise levels for many 
land uses found in the Masonville area, and because they are likely conservative guidelines. Each 
of these calculations was made for several different types of sound, such as sustained, periodic, 
and nighttime. 
 
Table 4.  Suggested maximum allowable ambient noise levels for various land uses.  Source: 

City of Grass Valley, CA. 
Land Use Suggested Maximum dBA 

Residential – Low Density 60 
Residential – High Density 65 
Transient Lodging 65 
Schools, libraries, churches, hospitals 70 
Playgrounds, parks 70 
Commercial 70 
Industrial 75 

 
Proposed Masonville DMCF Alternative 
Sustained Daytime Noise 
Sustained noise levels generated by typical daily operations associated with the proposed 
Masonville DMCF are expected to peak at around 94 dBA at 50 ft.  This sound level represents 
several pieces of heavy equipment (e.g., dump trucks, dozers, compactors) working 
simultaneously in close proximity to one another.  For any given observer, the sustained, 
elevated sound level experienced would depend on distance from the noise-generating 
machinery, atmospheric conditions, and proximity of multiple pieces of machinery to each other.  
Factoring attenuation with distance, molecular absorption, and analogous excess attenuation, a 
94 dBA sound is estimated to decrease to 70 dBA within about 800 ft of the noise source when 
traveling over land.  The entire area within this 800 ft zone is currently zoned 
Industrial/Manufacturing (Figure 1 and Table 5). 
 
Therefore, under modeled conditions, sustained noise levels would be within acceptable limits 
for sensitive receptors.  A 94 dBA sustained sound generated by the project would be expected to 
attenuate to about 49 dBA before it reaches the nearest residence.  A 94 dBA sustained sound 
from the proposed site is estimated to decrease to about 50 dBA at Harbor Hospital and 59 dBA 
at Ft. McHenry. 
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Periodic Noise 
Various construction activities associated with the proposed Masonville DMCF would produce 
loud, periodic sounds.  Periodic sounds may be more noticeable to residents and visitors than 
sustained sounds because they are not consistent with steady, uniform background noise.  Back-
up beepers create loud, relatively high-pitched periodic sounds, and the associated sound level 
can vary from 85 to 110 dBA at 50 ft.  The placement of rock during dike construction would 
also generate sound levels in this range, although these sounds would be lower pitched.  A sound 
at the 110 dBA level would be expected to attenuate over land to daytime 
manufacturing/residential zone boundary levels within about 3,000 ft of the source.  The entire 
area within this 3,000 foot zone is zoned Industrial/Manufacturing (see Figure 1). 
 
The analysis indicates that periodic sounds may exceed acceptable noise levels at some sensitive 
receptors.  Periodic sounds would be expected to attenuate to less than 65 dBA at the nearest 
residences, 4,400 ft away.  At Harbor Hospital, the loudest project-related periodic sounds would 
be about 66 dBA.  Visitors along the southern shore of Ft. McHenry may be subjected to 
periodic sounds of up to 75 dBA.  While sounds reaching Ft. McHenry are expected to be 
slightly above the 70 dBA suggested maximum ambient noise level for parks, as set by the state 
of California, noises of this level are not inconsistent with an urban, industrial setting.  
 
Nighttime Noise 
Some sound-generating phases of project construction would occur day and night.  Initial 
construction (including pre-dredging and dike construction) and material inflow are expected to 
be conducted day and night.  Activities associated with inflow would persist on a seasonal basis 
for the duration of the project development.  The area is accessible from land without using 
residential roads, so it is not expected that trucks would pass through residential areas at night.  
Also, much of the equipment traffic to and from the site during construction and inflow would be 
from the water. 
 
The duration of noticeable nighttime noise increase would depend on the actual distance between 
equipment and receptors, duration of activities in areas proximate to the proposed site, and 
proximity of multiple pieces of noise-generating equipment to each other.  Assuming equipment 
used for inflow would included a hydraulic unloader, trackhoe, bulldozer, and a few dump 
trucks, the maximum sound levels associated with these activities would be in the range of 93 
dBA at 50 ft.  That sound level would typically attenuate over land to an acceptable nighttime 
manufacturing/residential zone boundary level of 65 dBA within about 1,100 ft.  The area within 
this 1,100 ft zone is zoned Industrial/Manufacturing (see Figure 1 and Table 5). 
 
Nighttime noise is not expected to be disruptive at sensitive receptors.  A 93 dBA sound 
originating from the proposed site would attenuate to about 47 dBA at the nearest residences.  At 
the Harbor Hospital, nighttime noise is expected to be about 48 dBA, consistent with other 
nighttime noises in the area.  Because Ft. McHenry is closed to visitors at night, nighttime noise 
is of not of great concern.  However, a 93 dBA sound from the proposed site would attenuate to 
about 57 dBA at Ft. McHenry, and therefore would typically be within acceptable limits. 
 
Conclusions 
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Generally, noise impacts associated with the proposed Masonville DMCF are not expected to 
interfere with residential or recreational activities.  Pre-construction activities may begin as early 
as summer of 2006, and may persist for 20 years or more; however, the noise generated by the 
project is not expected to be inconsistent with the site’s industrial setting.  As activities shift 
location during project construction, sound levels associated with sustained activities (e.g., 
operation of vehicles, pumping of dredged material) would affect different areas and therefore 
would not affect the same group over the entire construction period.  In addition to potential 
noise impacts on shore, recreational boaters traveling close to the site would be exposed to 
elevated sound levels.   
 
No Action Alternative 
Noise impacts associated with the no action alternative are not expected. 
 
Table 5.  Summary of noise analysis 

Estimated level at sensitive receptor: 

Noise type 

Estimated 
peak noise 

level 

Distance to industrial/ 
residential boundary 

attenuation level 
Nearest 

residence 
Harbor 
Hospital Ft McHenry

Sustained/daytime 94 dBA 800 ft 49 dBA 50 dBA 59 dBA 
Periodic 110 dBA 3,000 ft 65 dBA 66 dBA 75 dBA 
Nighttime 93 dBA 1,100 ft 47 dBA 48 dBA 57 dBA 
Note:  boldface noise levels exceed suggested maximum levels 
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Note: parcel location dots represent the centroid of the land parcel, not necessarily the location of 
the house or building within the parcel.  Zoning maps were not readily available, so parcel zoning 
data were used as a proxy to create this figure. 

 
Figure 1.  Zones used for noise analysis.  Source data: Maryland Department of Planning



 10

Light 
 
Regulatory Setting 
The Baltimore City Code does not set any specific limits on lighting.  In the Off-Street Parking 
Regulations, it stipulates that lighting near residences must not reflect or direct rays of light into 
any adjacent lot or residence (Baltimore City Code Zoning Regulations Section 10-309). 
 
Methods 
At a coarse scale, the City of Baltimore has a high level of existing nighttime light.  Impacts to 
the overall level of light in the city associated with the proposed project are not expected.  At a 
finer scale, lighting is generally considered bothersome when it produces “excessive” 
illumination beyond the site boundary or creates glare that interferes with activities such as 
driving.  A light analysis was conducted to determine whether construction of the proposed 
Masonville DMCF has the potential to generate light impacts such as these.  To conduct the 
analysis of potential light impacts to residences and other sensitive viewpoints, the types of 
equipment and associated lighting likely to be used for different nighttime activities during 
different phases of the project were characterized.  To judge potential impacts of light sources, 
potential light levels relative to existing light levels were evaluated. 
 
Designs for the proposed Masonville DMCF are not complete, so the most current conception of 
the site was used to analyze potential light impacts associated with the project (Table 6).  Many 
light levels are specified by Occupational Safety and Health Administration (OSHA) regulations 
and therefore, are not flexible.  The brightest lights are those associated with inflow, and they are 
shielded to direct light downwards or toward operations, so glare does not typically reach nearby 
residences or affect boaters.  Brightness of navigation lights are mandated by the U.S. Coast 
Guard and are typically designed to be visible for 2 miles.  Lights on barges must be visible for 
3-5 miles depending on size and mast lights should be visible from 360° when boats are at 
anchor (U.S. Coast Guard Navigation Rules and Regulations), such as when offloading dredged 
material. 
 
Table 6.  Potential types of lighting at Masonville DMCF 
Light Source # used Wattage # bulbs Type Height Shielded 
Light plants for inflow 2-3 1000 Watts 4 Mercury vapor ~12 ft Yes 
Navigation lights  2-4 candela  Incandescent varies No 
On-site trailer 1 60 Watts 6 Incandescent 7-8 ft Yes 
Off-loader deck lights 7 150 Watts 1 High Pressure Sodium varies No 
Off-loader flood lights 4 1000 Watts 1 High Pressure Sodium varies Yes 
 
Proposed Masonville DMCF Alternative 
The duration of nighttime activities varies by project phase (see Table 3).  Pre-dredging and dike 
construction are nearly continuous over the first year and a half of the project, while inflow 
activities occur seasonally for the duration of the project after dike construction is complete.  
Therefore, potential light impacts associated with these phases of activity would be temporary 
and seasonal, respectively.  The inflow activities use the highest power bulbs of any project 
activity and these lights may be raised as high as roughly 50 feet above sea level and have the 
potential to be seen over 10 miles away by an observer at 15 feet above sea level, under very 
clear atmospheric conditions.  However, these operations use lights that are mobile and shielded, 
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so glare may reach areas along the Patapsco River, such as the Harbor Hospital, depending on 
the direction that the source is facing, but this would be a short-term effect. 
 
Potential impacts during construction and inflow 
During project construction and inflow, sensitive receptors along the Patapsco waterfront, such 
as Harbor Hospital, could experience increased light depending on the orientation and shielding 
of lights.  Structures such as docks, piers, breakwaters, and channels, are required to be lit 
temporarily during construction either by floodlight and/or by federally maintained aids to 
navigation.  These lights would be noticeable at the Hospital but would be generally in keeping 
with existing lights in the Patapsco. 
 
Conclusions 
In summary, existing light levels at this urban site are sufficiently high that the slight increase in 
light from the proposed project should not be noticeable from most locations.  However, the 
intensity and direction of light plants during construction and inflow would determine whether 
light impacts may be experienced for periods at individual locations.  The main area potentially 
affected by this increased lighting would be the Harbor Hospital, but impacts are expected to be 
of limited duration.  Therefore, overall long-term lighting impacts are expected to be minimal. 
 
No Action Alternative 
Noise impacts associated with the no action alternative are not expected. 
 

Socioeconomic Resources 

Future Land and Water Use 
The adjacent land use around the proposed Masonville DMCF is largely industrial, thus 
construction of the DMCF and its subsequent development as a port terminal would be in 
keeping with existing uses.  The same relationship between proposed land use and existing land 
use holds true for the proposed Sparrows Point and BP-Fairfield DMCFs and the Cox Creek 
DMCF expansion.  In each of these cases, any new land created by the project would ultimately 
be used for industrial purposes within a pre-existing industrial landscape.  The HMI DMCF is 
located offshore but within view of a number of homes in Baltimore County, and this site’s 
ultimate use as a park would provide recreational opportunities to nearby residents, as is 
currently the case with a portion of the island.  
 
The cumulative impact of additional industrial lands created through these projects is expected to 
increase land supply for industrial activities.  Development of industrial activities where a 
concentration already exists would allow compatible activities to be co-located and prevent 
spillovers into less compatible areas (e.g., residential areas). 
 
Current water use in the Patapsco River is primarily associated with:  domestic and international 
shipping, recreational boating to or from the Inner Harbor area, recreational angling, and 
commercial fishing.  In the future, the development of the proposed DMCFs and the maintenance 
of Seagirt Marine Terminal would facilitate the use of these waters by shippers.  Future water 
use by recreational boaters is not expected to be impacted by the implementation of these 
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projects.  The mitigation projects associated with the proposed DMCFs and the Cox Creek 
renovation may improve aquatic habitats locally and improve conditions for recreational fishing.   

Fishery-related Economic Impacts 
Proposed Masonville DMCF Alternative 
The existing level of commercial fishing effort in the waters around the proposed Masonville 
DMCF is low (see Land and Water Use section in Existing Conditions chapter).  In addition, the 
proposed project is not expected to have a significant impact on commercial stocks of fish or 
crab.  Therefore, impacts to commercial fishing associated with the project are not expected. 
 
No Action Alternative 
No economic impacts to commercial fisheries are expected with the no action alternative. 

Employment and Industry 
Background 
The economic impacts of spending on any new project, such as a DMCF at Masonville, are 
typically measured in terms of the jobs, incomes, business sales, and tax revenues it generates.  
Spending on such projects creates direct impacts associated with the project itself.  This direct 
project spending then generates “multiplier effects” which are measured in terms of indirect 
impacts associated with purchases and sales by businesses that supply inputs to the businesses 
involved with the project, and induced impacts associated with increased consumer spending 
associated with increased household incomes that result from direct and indirect economic 
impacts. 
 
The analysis described in this section was designed to trace and measure direct, indirect, and 
induced economic impacts associated with the proposed Masonville DMCF in the local region, 
Baltimore City, and for the larger economic area of the state of Maryland.  Analyses were also 
conducted at the regional scale, including Baltimore City, Baltimore County, and Anne Arundel 
County, but these results were not included here because the majority of regional impacts are in 
Baltimore City.  Impacts in Anne Arundel and Baltimore counties are included in estimated 
statewide impacts.   
 
Separate pathways of statewide and Baltimore City economic impacts were estimated for each 
stage of the proposed Masonville DMCF project, including first costs and initial studies, site 
development; dredging, transport, placement, and long-term site monitoring and maintenance.  
This section outlines how the analysis was performed and summarizes results. 
 
Methods 
Assessment of the economic impacts of each stage of project development involved five steps: 

1. Estimate out-of-state, in-state, and regional spending associated with various phases 
of dredging, site development and construction, and material placement; 

2. Develop an economic input-output model for the state of Maryland, for the nearby 
impact region and immediate impact region; and characterize spending on various 
activities in terms of input purchases from various industrial and household sectors in 
those regions. 
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3. Generate statewide and regional economic multipliers for each industrial sector 
expected to experience direct impacts;  

4. Use spending estimates and sector-level state and regional economic multipliers to 
estimate direct, indirect, and induced impacts over the 20-year period of site 
construction and development; and  

5. Estimate the average annual economic impacts and cumulative economic impacts 
over the project period and the approximate pattern of annual economic impacts over 
that period. 

 
Estimates of direct spending on the tasks associated with the proposed Masonville DMCF project 
were developed at the State feasibility-level by GBA based on a 129-acre DMCF constructed 
over a 20-year period.  Average annual spending on the project over the 20-year period was used 
to estimate annual direct economic impacts associated with each major task.  These direct 
spending estimates were then used as the basis for generating estimates of state and regional 
indirect, and induced economic impacts using the IMPLAN (IMpact PLANning) regional 
economic modeling system (IMPLAN 2004). 
 
Approach 
Expected spending on each of the tasks listed in Table 6 was allocated to specific industrial 
sectors, (e.g., purchases of fuel, stone, equipment leasing) and to primary (household) sectors 
(e.g., employee compensation, proprietor income) to generate estimates of direct sector-specific 
impacts using various measures of economic performance including: job creation, employee 
compensation, other household income, business sales and tax revenues generated.  Direct 
spending in each statewide and regional industrial sector was then used within state and regional 
IMPLAN models to generate total direct, indirect, and induced economic impact estimates for 
both economic areas.  Impacts at the regional level are based on estimated regional spending and 
multiplier effects based on the existing (2004) economic structure (IMPLAN input-output 
model) of the region.  Impacts estimated at the state level are based on statewide inter-industry 
linkages and patterns of in-state and out-of-state purchases and sales during 2002 (Table 6). 
 
All impacts were developed based on estimates of average annual spending per activity over the 
life of the project.  Because actual annual spending would differ from year to year over the life of 
the project, using average annual spending to reflect spending in each year would result in 
overestimates and underestimates of the economic impacts of some activities during some years.  
For some tasks, planning or site development for example, using average annual impacts to 
represent all years results is an underestimate of economic impacts during early years when most 
spending takes place, and an overestimate during later years.  For other tasks, such as long-term 
site monitoring, using average impact estimates for all years results in overestimates during early 
years, when little spending takes place, and understates impacts during later years.  The 
following sections present and interpret model results associated with estimates of average 
annual economic impacts, and also provide a general description of the pattern of these impacts 
over time by showing the years in which overall spending (on all tasks) is expected to be above 
or below the annual average. 
 
Proposed Masonville DMCF Alternative 
Maryland Statewide Economic Impacts 
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The Statewide economic impacts from constructing a DMCF at Masonville are summarized in 
Table 7.  The total level of spending on the project over 20 years is approximately $179 million.  
This spending is estimated to create approximately 42 long-term direct jobs, measured as full 
time equivalents (FTEs), in Maryland, and the project is expected to generate about $8.9 million 
in direct business sales.  After “multiplier effects”, or indirect and induced impacts are 
considered, average annual spending on the project is expected to generate approximately 126 
FTE jobs in Maryland and total (direct, indirect, and induced) Statewide business sales of 
approximately $16.2 million annually ($324 million total) over the course of the 20 year project. 
 
Analytical results show that development of a DMCF at Masonville would generate economic 
impacts that would last up to 20 years from the period of initial site development and 
construction, through material placement and site finishing.  Economic impacts would persist 
beyond 20 years as a result of long-term commitments to site monitoring and maintenance and 
subsequent commercial uses of the site. 
 
Baltimore City Economic Impacts 
Most of the direct economic impacts of developing and using a DMCF at Masonville would 
occur in Baltimore City.  This is a heavily populated and industrially developed and diversified 
area which means that direct spending here would generate more substantial indirect and induced 
economic impacts than similar levels of spending in less developed parts of the state where more 
inputs would need to be imported from outside the region and outside the state.  The overall 
regional impacts from developing and using a DMCF at Masonville are summarized in Table 8. 
 
The analysis shows that the roughly $179 million in overall direct project spending over 20 
years, or approximately $8.9 million in annual spending, is expected to generate approximately 
42 direct annual jobs (FTEs) in Baltimore City.  Factoring in indirect and induced impacts, 
approximately 112 total FTE jobs would be generated in the City over the 20-yr life of the 
project and annual City business sales would increase by approximately $14.9 million (see Table 
8). 
 
No Action Alternative 
If no action is taken, no employment and industry impacts (positive or negative) related to the 
construction of the proposed action are expected. 
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Table 7.  Summary of state economic impacts associated with the proposed Masonville DMCF 
 

Initial 
Study/Permitting/ 

Design Costs
Site 

Development Dredging Transport Placement

Long-Term Site 
Maintenance & 

Monitoring Total
I. Direct Impacts
          Total Spending1 $2,800,000 $59,307,126 $51,000,000 $14,400,000 $36,000,000 $15,150,000 $178,657,126

          Average Annual Spending2 $140,000 $2,965,356 $2,550,000 $720,000 $1,800,000 $757,500 $8,932,856

          Average Annual Employment3 2 18 4 4 2 12 42

II. Economic Impacts4

    Impact Category

          Total Jobs (FTEs)5 3.4 47.4 26.5 11.2 18.1 19.1 126

          Labor Income $134,120 $2,063,481 $1,578,319 $415,827 $1,112,615 $589,996 $5,894,358
                 Employee Compensation $122,822 $1,796,590 $1,322,718 $370,279 $933,800 $522,611 $5,068,820
                 Proprietors Income $11,298 $266,891 $255,601 $45,548 $178,815 $67,385 $825,538
          Indirect Business Taxes $8,134 $150,177 $138,598 $45,006 $97,829 $43,322 $483,066
          Other Property Type Income $23,649 $521,463 $367,220 $159,636 $259,217 $163,388 $1,494,573
          Value Added $165,903 $2,735,122 $2,084,137 $620,468 $1,469,661 $796,706 $7,871,997
          Business Sales $264,660 $5,369,669 $4,612,387 $1,387,844 $3,256,274 $1,354,430 $16,245,264

1 Direct spending by task over the 20 year project life was drawn from current estimates by GBA.  These are feasibility level estimates and are subject to change.
2 Average annual cost per task over 20 year project life (not adjusted for annual fluctuations in spending per task)
3 Direct employment per task was estimated by UMCES using phone interviews and IMPLAN regional economic modeling results
4 Average annual economic impacts over 20 year project life
   Includes direct, indirect and induced economic impacts of both state and federal spending in Maryland
   Direct, indirect and induced impacts of spending were estimated using the IMPLAN regional economic modeling system
5 These numbers represent the average number of full-time equivalent (FTE) jobs in each task over the 20 year project.  The number of man-years associated with
  each task, therefore, is the value shown multiplied by 20.  The jobs associated with some tasks will be primarily in early years and the jobs associated with
  some tasks will be in later years. (See text)  
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Table 8.  Summary of local economic impacts associated with the proposed Masonville DMCF 
 

Initial 
Study/Permitting/ 

Design Costs
Site 

Development Dredging Transport Placement

Long-Term Site 
Maintenance & 

Monitoring Total
I. Direct Impacts1

          Total Spending1 $2,800,000 $59,307,126 $51,000,000 $14,400,000 $36,000,000 $15,150,000 $178,657,126

          Average Annual Spending2 $140,000 $2,965,356 $2,550,000 $720,000 $1,800,000 $757,500 $8,932,856

          Average Annual Employment3 2 18 3 12 35

II. Economic Impacts4

    Impact Category

          Total Jobs (FTEs)5 3.4 43.2 9.7 17.4 74

          Labor Income 121,173$              1,990,621$      375,450$         552,070$             $3,039,314
                 Employee Compensation 110,794$              1,731,253$      335,206$         490,544$             $2,667,797
                 Proprietors Income 10,379$                259,368$         40,244$           61,526$               $371,517
          Indirect Business Taxes 7,018$                  132,235$         41,847$           38,448$               $219,548
          Other Property Type Income 20,573$                479,752$         149,988$         149,531$             $799,844
          Value Added 148,764$              2,602,608$      567,285$         740,049$             $4,058,706
          Business Sales 245,479$              5,072,918$      1,273,181$      1,262,348$          $7,853,926

2 Average annual cost per task over 20 year project life (not adjusted for annual fluctuations in spending per task)

4 Average annual economic impacts over 20 year project life
   Includes direct, indirect and induced economic impacts of both state and federal spending in Maryland
   Direct, indirect and induced impacts of spending were estimated using the IMPLAN regional economic modelling system

Currently Under 
Development

5 These numbers represent the average number of full-time equivalent (FTE) jobs in each task over the 20 year project.  The number of man-years associated with
  each task, therefore, is the value shown multiplied by 20.  The jobs associated with some tasks will be primarily in early years and the jobs associated with 
  some tasks will be in later years.  (See text)

1 Direct spending by task over the 20 year project life was drawn from current estimates by GBA.  These are feasibility level estimates and are subject to change.

3 Direct employment per task was estimated by UMCES using phone interviews and IMPLAN regional economic modelling results

Currently Under 
Development
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Environmental Justice 
 
The EPA Office of Environmental Justice defines environmental justice as “the fair treatment 
and meaningful involvement of all people regardless of race, color, national origin, or income 
with respect to the development, implementation, and enforcement of environmental laws, 
regulations, and policies.”  Fair treatment means that no group of people including a racial, 
ethnic, or socio-economic group should bear a disproportionate share of the negative 
environmental consequences resulting from industrial, municipal, and commercial operations or 
the execution of federal, state, local, and tribal programs and policies (U.S. EPA 1996).  
Additionally, Maryland’s definition, which builds on EPA’s definition, specifically notes that all 
citizens of the State should expect (1) to be protected from public health hazards and (2) to have 
access to the socio-economic resources necessary to address concerns about their livelihood and 
health. (Commission on Environmental Justice & Sustainable Communities, Annual Report 
2002). 
 
Proposed Masonville DMCF Alternative 
Environmental justice concerns arise if a project is expected to generate adverse environmental 
or economic consequences.  The overall results of the air quality and water quality analyses 
suggest the action is not likely to generate health risks to people within the area, and the project 
has the potential to improve water quality in some of the adjacent waters.  The economic effects 
of the project are expected to be largely positive, so adverse economic impacts are not a concern.  
However, temporary air quality, noise and light effects, visual impacts and recreational boater 
disruptions during the construction period could potentially be seen as undesirable impacts.  For 
this reason, the presence of any vulnerable racial, ethnic, or socio-economic group in the vicinity 
of the project was reviewed. 
 
The demographics of the area around the project were evaluated using data from the neighboring 
census tracts (see Demographics section in Existing Conditions chapter) from the 2000 US 
Census.  Variables on race and household income were assessed to determine whether areas near 
the project contained a disproportionate share of any vulnerable group.  Vulnerable groups were 
defined as: 

- African-Americans 
- Hispanics (non-white) 
- All minorities (all non-white)  
- Households below the federal poverty level 

In addition, whether the median household and per capita income levels were below the county 
or state level was evaluated to further inform the evaluation of socio-economic groups. 
 
The Census data suggest that the census tracts near the proposed Masonville DMCF do not 
contain a disproportionate minority population, but do have higher poverty levels than the City 
as a whole (Table 9).  Median household income is 27% lower and per capita income is 33% 
lower in the neighboring census tracts than in Baltimore City.  Additionally, a greater proportion 
of households in the neighboring census tracts report Supplemental Security Income and/or 
Public Assistance Income, and the census tracts have a greater proportion of persons below the 
poverty level. 
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Table 9.  Demographic statistics for area near the proposed Masonville DMCF.  Source: US 

Census 2000 

 

Neighboring 
Census 

Tracts
Baltimore 

City Maryland
Total Population 210,006 651,154 5,296,486
% White, not of Hispanic/Latino origin 45.1% 31.6% 62.1%
% Black or African American, not of Hispanic/Latino origin 50.9% 64.3% 27.9%
% Persons of Hispanic or Latino origin 1.8% 1.7% 4.3%
    
Median household income $24,729 $34,077  $52,868 
Per capita income $12,715 $18,929  $25,614 
% Households With Supplemental Security Income (SSI) 11.7% 8.7% 3.4%
% Households with Public Assistance Income 12.0% 7.3% 2.4%
% Persons with income below poverty level 34.8% 22.9% 8.5%

 
Although a disproportionate number of low income persons and households exist in the area 
surrounding the proposed Masonville DMCF, there is scant evidence for unfair treatment or lack 
of opportunity for community involvement during the Harbor site selection and evaluation 
process.  For example, from March to October 2003, an ad hoc committee, known as the Harbor 
Team, was convened by the Maryland Port Administration.  The committee was made up of 
representatives from local governments, business interests, community groups, and 
environmental organizations, and considered many options for placement of Harbor dredged 
material.  One of the recommendations that came out of that process was constructing a DMCF 
at Masonville along with a “community enhancement project” in the adjacent Masonville Cove 
(Harbor Team 2003).  A number of potential environmental restoration and enhancement 
projects are being considered as compensatory mitigation as the plans for the proposed 
Masonville DMCF develop.  Therefore, through citizen participation and community 
enhancement, disproportionate impacts to low-income persons and households associated with 
the proposed Masonville DMCF were avoided or mitigated. 
 
No Action Alternative 
The no action alternative would not result in environmental justice impacts. 

Safety to Children 
 
“A growing body of scientific knowledge demonstrates that children may suffer 
disproportionately from environmental health risks and safety risks… Therefore, …each Federal 
agency: (a) shall make it a high priority to identify and assess environmental health risks and 
safety risks that may disproportionately affect children; and (b) shall ensure that its policies, 
programs, activities, and standards address disproportionate risks to children that result from 
environmental health risks or safety risks.”  (Executive Order 13045, April 21, 1997). 
 
Proposed Masonville DMCF Alternative 
No health or safety risks to children associated with the project have been identified.  The types 
of activities associated with construction of the proposed Masonville DMCF would not generate 
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chemical constituents that may pose health risks to children.  Additionally, as this project is 
adjacent to an existing industrial facility, safety to children would not be an issue because 
children would not have access. 
 
As part of the project, a variety of community and environmental enhancements have been 
proposed for Masonville Cove.  Currently, conditions in Masonville Cove are unsafe for 
children.  Large amounts of debris alongshore and in the water make this area treacherous.  
Additionally, environmental contaminants may be present, but their levels are currently unknown 
and testing is ongoing.  The intent of the enhancement projects is to improve these conditions for 
the health and safety of the community.  Precautions would be taken at Masonville Cove to 
minimize the risk of potential hazardous conditions presented by the water or beaches to users.  
At a minimum, the same safety measures would be implemented at Masonville Cove that are 
taken at State supervised parks and reservoirs where swimming is prohibited.    
 
At the State Parks, the Department of Natural Resources follows the guidelines of the U.S. 
Lifesaving Association (USLA 2005).  Specifically, Maryland DNR prepares a "beach 
management plan" for designated locations, including water bodies where swimming might 
appear attractive but is prohibited for health or safety reasons (attractive nuisances).  The 
standard management practices to safeguard the public are signage, education, and surveillance 
conducted either by personnel or by remote cameras.  At Masonville Cove, it would be important 
to convey the reasons why swimming is prohibited through signage and other means.   
 
Currently, environmental education programs by the National Aquarium in Baltimore and the 
Living Classrooms Foundation are planned for the Cove (Chapter 6).  Each of these 
organizations has standard operating procedures to ensure the safety of participants.  It is 
intended that these operating procedures would be implemented for the activities and programs 
at Masonville Cove.   
 
In the event that standards are not met Cove-wide, access would be allowed only in those areas 
deemed safe.  Therefore, no additional health and safety risks to children are anticipated 
 
No Action Alternative 
The no action alternative would not impact safety to children. 
 

Aesthetic and Recreational Resources 

Aesthetics 
Methods of Visual Impact Assessment 
The approach for this visual assessment is an adaptation of the Visual Resources Assessment 
Procedure (VRAP) developed for the USACE (Smardon et. al. 1988) and the Forest Service 
Scenery Management System (USDA Forest Service 1995).  Both procedures are intended to be 
used as general guidelines rather than rigid processes to inform analysis of visual effects of 
projects. 
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Although the two assessment procedures mentioned above were designed with natural areas in 
mind, their basic structure allows them to be adapted for use in urban settings.  Evaluating 
project-related potential aesthetic impacts to a region begins with an inventory of the visual 
features of the landscape to establish a baseline of the region’s visual character.  This process 
includes assessing the quality of visual resources relative to the regional characteristics and 
identifying the area from which the project can be seen and the viewers affected.  With this 
baseline, a proposed project can be systematically evaluated for its level of impact.  The level of 
impact depends on the magnitude of change in the visual resource and the concern of viewers for 
those changes. 
 
The steps followed for this analysis were: 

1. Assess existing landscape character and visual resources  
2. Assess scenic attractiveness of project location 
3. Assess project visibility and visual sensitivity of observers 
4. Simulate landscape with and without project 
5. Evaluate change in view characteristics with project 
6. Describe overall impact of project on visual resources 

 
Visual resources were described by considering the following characteristics described by 
Smardon et. al. (1988) (VRAP): 

1. Landform  
2. Water Resources 
3. Land use and use intensity  
4. Vegetation distribution 

Landform is typically described in terms of elevation, range of elevation and distinct land 
elements such as mountains, rivers or streams.  Water resources are described in terms of the 
proportion of a landscape in water and how water elements are incorporated in views.  Land use 
and use intensity includes a description of land cover types, particularly how much of the land is 
developed versus in a natural state, the density of development, types of buildings and other 
cultural features.  Vegetation distribution is a description of the proportion of land in different 
types of vegetation and the pattern and fragmentation of elements.  These characteristics 
combine to describe the regional character and the sensitivity of the existing landscape to 
change. 
 
Elements of the landscape that contribute to quality of views can be described through a number 
of variables (Table 10).  People’s preferences can vary greatly, but some elements are fairly 
common to visual appeal (Smardon 1983, Zube et. al. 1975).  Diversity of land uses, elevations, 
heights of dominant elements and patch sizes within views generally contribute to scenic 
attractiveness.  Particular value is placed by viewers on water views and long views in most 
contexts.  The amount of natural land overall, is strongly correlated with increased public 
preferences, although the amount of natural land vs. agricultural or developed land seen as 
desirable varies by dominant land use and characteristics of the natural area (Hunziker and 
Kienast 1999). 
 



 21

Table 10.  Landscape characteristics contributing to aesthetic quality.  Adapted from Craik 1975 
Landform 

Range of vertical elevation 
Drainage density 
Mean slope 

Land use 
Land use diversity 
Percent tree cover 
Proportion of natural land use 

Edges 
Land use edge density  
Variety across edges 
Land use compatibility across edges 

Contrast 
Height contrast between dominant elements 
Proportion of elements in height classes 
Grain contrast/evenness: difference in land use patch sizes and their distribution 

Water 
Water edge density 
Percentage area water 

View 
Area of view 
Length of view 
Relative vertical position of the viewer to the view 

 
Scenic attractiveness and impact on attractiveness may be assessed using measures of view 
characteristics and results of visual preference research.  However, the final test of impact of a 
project is the public perception of any change in visual quality, which is subjective and may be 
specific to the population being affected.  Public opinion on attractiveness may be judged by 
determining whether areas are designated scenic areas or by conducting surveys.  Since surveys 
were not conducted for this EIS, scenic designations were combined with generally recognized 
preferences to evaluate scenic quality.  The site and project was, however, was chosen by the 
Harbor team (which is comprised of community groups) and found to be acceptable.  
 
To evaluate impacts on visual resources, the measure of change in quality of a view was 
combined with the visibility of the project and the sensitivity of viewers to changes.  Visibility of 
the project was assessed through a combination of geographic information system (GIS) analysis 
and field reconnaissance.  GIS viewshed analysis was used to delineate areas in Baltimore City 
that had views of the existing Masonville port terminal and the proposed project.  Field surveys 
were then conducted to assess which of the areas had views of the proposed site. 
 
Viewer sensitivity or level of concern was measured by considering the visibility of the project, 
the proximity of viewers, the number of viewers, the duration of views and the type of the viewer 
and associated expectations (e.g., recreationist, commuter, and resident).  Distance zones were 
used to describe the relative importance of changes to the viewer.  Specifically, the view was 
divided into foreground (up to ½ mile from viewer), middleground (up to 4 miles from the 
foreground) and background (4 miles from viewer to the horizon) (USDA Forest Service).  
Changes were given less weight with increasing distance zone, because changes that occur 
farther from the viewer are less apparent. 



 22

 
Views of the landscape with and without the project were simulated using GIS analysis.  Both 
map views and 3-D visualizations of the viewer perspective of the projects were investigated.  
The with-project conditions were simulated using elevation, land cover and land use maps.  The 
most recent conceptual diagram of the project footprint was used to evaluate with-project 
conditions. 
 
The effect of a change in view was evaluated using the visual impact modifiers of spatial 
dominance, scale contrast and compatibility, as defined in the VRAP (Table 11).  To provide 
input into this assessment, the GIS analysis was used to calculate the change in appropriate 
landscape characteristics from Table 10.  Several viewpoints were used to assess quantitative 
changes in the views.  Locations of roads, homes, commercial property, sightseeing areas and 
public lands were all evaluated for applicable viewer locations.  Finally, these quantitative 
measures were used in a qualitative assessment of the impact of the project relative to existing 
visual resources. 
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Table 11.  Rating system used to assess visual impact.  From Smardon et al. 1988 
Modifier Definition Rating 

Spatial dominance The prevalent occupation of a space in a 
landscape by an object(s) or landscape 
element.  Spatial dominance can be 
described in terms of being Dominant, 
Co-dominant, or Subordinate. 

Dominant – the modification is the major 
object or area in a confined setting and 
occupies a large part of the setting. 
Co-dominant – the modification is one of 
the major objects or areas in a confined 
setting, and its features are of equal 
visual importance.    
Subordinate – the modification is 
insignificant and occupies a minor part of 
the setting. 

Scale contrast The difference in absolute or relative 
scale in relation to other distance objects 
or areas in the landscape.  Scale contrast 
can be described in terms of being 
Severe, Moderate, or Minimal. 

Severe – the modification is much larger 
than the surrounding objects. 
Moderate – the modification is slightly 
larger than the surrounding objects. 
Minimal – the modification is much 
smaller than the surrounding objects. 

Compatibility The degree to which landscape elements 
and characteristics are still unified within 
their setting.  Compatibility can be 
described in terms of being Compatible, 
Somewhat Compatible, or Not 
Compatible. 

Compatible – the modification is 
harmonious within the setting. 
Somewhat Compatible – the modification 
is more or less harmonious within the 
setting. 
Not Compatible – the modification is not 
harmonious within the setting. 

 
Analysis 
Regional Landscape 
The general character of the region’s visual resources was discussed under the existing 
conditions section.  Some important aspects of the landscape for evaluating visual impacts are 
the highly industrial, developed nature of the shoreline and the limited public access to the water.  
No residential land use exists along the shoreline of the Patapsco in the vicinity of the proposed 
project; therefore, those with a view of the proposed Masonville DMCF would primarily be 
those who visit the public access areas, including Fort McHenry and Middle Branch Park, and 
boaters. 
 
Existing Aesthetic Quality 
The Patapsco River is a dominant component of the views from shoreline in the vicinity of the 
proposed project, and it provides an attractive visual element to these views.  The river creates 
areas of open space and allows long, unobstructed views amid the developed landscape.  Viewers 
on the shoreline looking across the water can see to the horizon from some locations.  Fort 
McHenry and the City-owned parks around Harbor Hospital provide open space in this otherwise 
industrial area, and the nearby Masonville Cove provides the only natural, forested shoreline in 
the vicinity of the proposed project. 
 
Other dominant landscape elements are port and industrial facility structures including tank 
farms, container offloaders, factories, and warehouses which provide visual interest due to 
diverse heights, variety of industrial activities, and historic character of some buildings.  The 
prevalence of industrial urban development and hardened shoreline creates limited expectations 
of natural land use in the vicinity of the project.  However, isolated patches of vegetation and 
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unhardened shoreline provide some diversity amid the urban industrial expanse.  The existing 
Masonville shoreline, although hardened, is vegetated with shrubs and trees which partially 
screen views of the existing parking facilities.  In this industrial area, abandoned, deteriorating 
vessels and debris alongshore or under shallow water are likely to detract from the overall 
aesthetic quality.   
 
Affected Area and Viewers 
For purposes of the visual aesthetic analysis, the affected area includes 1) land areas where 
residents and transient visitors would be able to view the proposed project and 2) waterways 
where boaters would be able to view the proposed Masonville DMCF.  Land areas including 
parks, such as Fort McHenry, and the Harbor Hospital would have extended periods of viewing 
and are therefore considered to have among the highest visual sensitivity.  Winter visitors to Bay 
Brook Park, more than one mile inland from the site, may have a view of the proposed project to 
the north.  Other business areas and commuters or non-recreational travelers on roads, are not 
thought to focus on views and therefore have low visual sensitivity.  Water users can be 
considered to operate anywhere in the vicinity of either project.  All boaters passing through the 
Middle Branch of the Patapsco would pass by and have a clear view of the proposed Masonville 
DMCF. 
 
Expected Land Use of Proposed Project 
After project construction, the DMCF is expected to be paved and used for automobile storage.  
This use is consistent with land use in the area.  Eventually, the dikes will be vegetated with 
grass, shrubs, and trees. 
 
Proposed Masonville DMCF Alternative 
Geographic Information Systems (GIS) Analysis 
Views were assessed from several points in the landscape that were chosen to represent 
concentrations of viewers most affected by the proposed project (Figure 2).  Ft. McHenry was 
selected as a viewpoint because of its close proximity to the proposed project and because it 
draws tourists who would be considered highly sensitive to views.  The Harbor Hospital was also 
chosen as a viewpoint because in addition to being in view of the proposed site, it is surrounded 
by City-owned parks that provide public access to the water (e.g., Middle Branch, Cherry Hill, 
Ferry Bar, and Reed Bird).  To assess potential aesthetic impacts to water users, a viewpoint 
from the shipping channel at the Ft. McHenry Angle was also chosen.  For each viewpoint, the 
changes in foreground, middleground, and long water views associated with the proposed project 
were evaluated to weight the impact of visual changes.   
 
A variety of landscape features was compared for the proposed project and the adjacent 
shoreline.  In this section, analyses of the variables that were quantified to judge spatial 
dominance of the project are presented.  Other variables examined in the GIS are discussed in the 
summary of impacts below.  The variables that best captured the changes in views in this 
waterfront environment were measures of the proportion of middleground view that was 
occupied by the project. 
 
Initially, the total field of view from a particular point was characterized for each distance zone 
(foreground, middleground or long water view) by measuring the angular portion of the field of 
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view at a specified distance from the viewer.  For example, the total view for the middleground 
represents the angle of the view over which an observer can see at least ½ mile and up to 4 miles.  
Next, the proportion of the field of view that the proposed project would occupy was measured 
for each distance zone.  Using three different distances allows the effect of changes in length of 
view and changes in view character to be analyzed and weighted. 
 
The proposed Masonville DMCF does not fall into the foreground view of the Harbor Hospital 
or channel viewpoints, but instead falls 0.6 miles, or just outside the foreground view, from Ft. 
McHenry.  The existing Masonville shoreline lies about 0.8 miles from Ft. McHenry; thus, the 
proposed project would technically fall outside the foreground view, but it would appear 
markedly closer than the existing shoreline and would occupy a considerable portion of the view 
from this vantage point (see middleground analysis below).  Because the foreground view from 
this viewpoint comes very close to being affected by the construction of the proposed project, a 
3D simulation of the view from Ft. McHenry to the site before and after project construction was 
created (Figure 3).  
 
For the middleground (1/2 – 4 miles), the view was assessed in terms of the total width of view 
(measured as an angle), and the width of view occupied by the proposed project (Figures 4 and 
5) to assess potential visual effects during or after construction.  The analysis shows that the 
middleground view at Ft. McHenry is more exposed to the proposed project than the view from 
the channel or Harbor Hospital (Table 12).  The project would occupy approximately 19% of the 
middleground view at Ft. McHenry, compared to approximately 13% at the viewpoint in the 
channel and 10% at Harbor Hospital.   
 
The analysis indicates that during construction, a relatively small proportion of most views by 
boaters and shoreline users would consist of construction activities.  At Ft. McHenry, one-fifth of 
the middle-ground view would be dominated by activities on-site once the full perimeter of the 
project is constructed.  Whether or not viewers at Ft. McHenry would find the view degraded 
during construction is not entirely clear.  Some viewers may consider construction activities 
visually unappealing, but others would be interested to view the construction.  The activities 
would not represent a strong visual contrast with existing land use, although exposed dirt would 
contrast with the current vegetated and weathered shoreline.  Once completed, the project would 
include land cover similar to existing uses and thus is not expected to represent a major impact 
on middleground views.  
 
The proposed Masonville DMCF does not affect the long water view (>6 miles) from any 
viewpoint.  Tourists at Ft. McHenry and boaters in the mainstem of the Patapsco River enjoy a 
long waterview to the southeast, but the proposed site does not fall within this view.  Looking 
due east from Harbor Hospital, the water view is <4 miles long.  The Patapsco River is less than 
one mile wide in this area, and therefore, long, unobstructed views are generally not available 
here.   
 
Table 12.  Changes to middleground views associated with proposed Masonville DMCF 

Description of View Ft. McHenry Harbor Hospital View from channel 
Distance to proposed project 0.6 miles 1.1 miles 0.7 miles 
Total middleground view 236º 125º 251º 
DMCF view 45º (19%) 12º (10%) 32º (13%) 
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Figure 2.  Viewpoints used in aesthetic analysis. 
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Figure 3.  Simulated view from Ft. McHenry before and after project construction.  Inset map 
shows location of observer at Ft. McHenry and direction of view.  
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Figure 4.  Total middleground view from Ft. McHenry viewpoint 

236º 
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Figure 5.  Portion of middleground view occupied by proposed Masonville DMCF

45º 
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Spatial Dominance 
From the results of the GIS analysis, it is evident that the proposed project has the potential to be 
a significant element in the landscape for a limited number of viewpoints.  From most 
viewpoints, the project is not likely to adversely affect views because it is anticipated that the 
project, once completed, will blend into the existing landscape.   
 
The proposed lateral expansion would be similar in appearance to the existing port terminal from 
the most common viewpoints.  From nearby, the project would be a large feature in the 
landscape that would be noticeable during construction, but would not be inconsistent with the 
existing appearance of the area.  From the north shore of the Middle Branch, represented by the 
Ft. McHenry viewpoint, views would be considerably changed by the project because it would 
fall close to the foreground and would occupy nearly 20% of the middleground view.   
 
As currently envisioned, the proposed DMCF would extend approximately 1,200 ft into the 
Patapsco River from the existing shoreline.  The river is approximately 4,000 ft wide in this area.  
While the height of the DMCF would be consistent with existing land, for viewers west of the 
project, represented by the Harbor Hospital viewpoint, the proposed DMCF would occupy a 
substantial portion of the middleground water view. 
 
For recreational boaters venturing west from the Ft. McHenry Angle into the Middle Branch, the 
proposed project would be a dominant feature of the foreground and middleground view.  
However, the finished appearance of the project would be in keeping with existing conditions in 
terms of view and would not affect long water-views that are generally the most highly-valued 
views.   
 
Scale Contrast 
The scale of the proposed project is consistent with existing port facilities in the Middle Branch 
of the Patapsco River.  The height of the proposed DMCF would be consistent with the existing 
site.  However, the project’s elevation is expected to be considerably higher than the natural 
shoreline in the adjacent Masonville Cove and have steeper slopes.  Existing slopes at 
Masonville are around 15%, but the constructed project may have slopes closer to 30% in some 
areas during construction.  The dikes on the north and northeast side of the proposed project 
would be about two-tenths of a mile closer to Ft. McHenry than what currently exists at 
Masonville, and given the expected slope differences, would represent a moderate scale contrast 
from Ft. McHenry.  Overall, the scale contrast of the proposed DMCF would be minimal for 
most viewers given the existing land use and port facilities in the area, but visual changes would 
be apparent at Ft. McHenry and from the Cove.   
 
Compatibility 
Over the long-term, the project would be generally harmonious with the setting since it is an 
extension of an existing terminal.  The projected use is consistent with the majority of the 
existing industrial uses in the area, and consistent with existing shoreline use at the site.  The 
existing hardened shoreline of the project area is vegetated with grass, shrubs, and trees, creating 
a relatively smooth transition between the Cove and the existing shoreline.  Initially, the new 
dikes will be barren and therefore less consistent with the natural shore of the Cove until similar 
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vegetation becomes established.  During the material inflow phase, the dikes would likely be 
planted with grasses or shrubs, and once the proposed Masonville DMCF is closed, the dikes 
would be planted with trees.  Debris removed as part of the project is likely to enhance the 
eventual compatibility of the new site with the natural areas and enhance the quality of visual 
aesthetics within the Cove.   
 
No Action Alternative 
Impacts to aesthetics associated with the no action alternative are not expected. 
 

Recreation 
Recreational Boating 
Proposed Masonville DMCF Alternative 
Based upon input from the local community, the current recreational boat use of the area around 
the proposed Masonville DMCF is presumed to be relatively low (see Recreational Fishing and 
Boating section in Existing Conditions chapter).  The waters that would be filled by the project 
have depths from 0 to 15 feet indicating their potential use for small craft, but submerged debris 
may make navigation difficult.  Any recreational boaters who currently use the water within the 
proposed footprint will be forced to travel closer to the shipping channel after construction of the 
proposed Masonville DMCF.  The distance from shoreline to the Ferry Bar shipping channel will 
be reduced from about 1,500 feet to about 400 feet.  There are currently low numbers of 
recreational boaters in this area so the reduced distance between the shoreline and the shipping 
channels is not anticipated to have a significant affect on recreational boating.  Those few 
recreational boats using the area should be able to safely navigate in the 400 ft between the 
shoreline and the shipping channel.  
 
No Action Alternative 
The no action alternative would not affect recreational boating. 
 
Recreational Fishing  
Proposed Masonville DMCF Alternative 
Adverse impacts to recreational fishing associated with the proposed Masonville DMCF are not 
expected and some minor improvements are possible.  The data suggest that the level of 
recreational fishing from boats in this area is relatively low (see Recreational Fishing and 
Boating section in Existing Conditions chapter).  Fishing from shore, such as that at Middle 
Branch Park, would not be affected by construction of the proposed project.  However, any 
recreational fishermen fishing from boats in the Middle Branch have the potential to be displaced 
by the construction of the proposed Masonville DMCF.  These impacts would be minor 
assuming alternative nearby fishing locations are available. 
 
No Action Alternative 
The no action alternative would not affect recreational boating. 
 
Wildlife Viewing 
Proposed Masonville DMCF Alternative 
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Construction of the proposed Masonville DMCF is not expected to impact wildlife viewing.  
Current use of Masonville Cove by wintering waterfowl and recreational birders was discussed 
in the Other Recreational Activities section of the Existing Conditions chapter.  Wintering 
waterfowl are found inside the Cove until it ices over (Ringler 2005); therefore, construction of 
the proposed DMCF is not expected to spatially overlap with the area used the by overwintering 
birds. 
 
No Action Alternative 
The no action alternative would not result in impacts on wildlife viewing. 
 
Other Uses 
Proposed Masonville DMCF Alternative 
The proposed DMCF is not expected to impact other recreational uses in the area. 
 
No Action Alternative 
The no action alternative would not have impacts on other recreational uses of the Masonville 
area. 
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APPENDIX M  –  PROPOSED MITIGATION 

INTRODUCTION 

The Maryland Port Administration (MPA) is proposing the construction of a dredged material 
containment facility (DMCF) in the vicinity of the Masonville Marine Terminal.  Construction of 
the facility would require mitigation to offset the facility’s impacts.  The proposed DMCF would 
fill 130 acres of tidal open water (one of which is resulting from the need to move sunken barges 
outside the DMCF footprint).  In addition, the project would bury 10 acres of upland habitat 
within the Chesapeake Bay Critical Area buffer, and disturb approximately 1 acre of vegetated 
wetlands (delineated as 0.4 acres) and 0.38 acres of SAV.  The following section details the 
MPA’s proposed mitigation package and its development.  Included in this section are: 

1. A description of the area impacted by the facility, 
2. A description of the MPA’s public outreach efforts and the public support for the 

project, and 
3. The MPA’s proposed mitigation package. 

DMCF Impacts - The area impacted by the facility and its habitat value were studied in great 
detail during feasibility level studies conducted by the MPA.  These studies were instrumental in 
the development of the mitigation plan and defined both the quantity and quality of the impacted 
area. 

Quantity - Figure M-1 illustrates the proposed area of the DMCF footprint, and Table M-1 
quantifies the areas of open water, uplands, and vegetated wetlands, which would be affected by 
the proposed project. 
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Figure M-1.  Extent of Area Impacted by Proposed Facility 
Notes:  The design for the proposed facility uses sand and clay dikes to contain material dredged from the 
navigation channels within Baltimore Harbor.  The green line delineates the footprint of  the proposed facility.  
Table M-1 breaks down the types of areas affected.   

 

Table M-1. Breakdown of Affected Areas 

Line Item Area (acres) 
Open Water 130 
Upland 10 
Vegetated Wetlands              1 
Total Affected Area 141 

Existing Conditions - The quality of the 130 acres of affected open water habitat is poor.  Benthic 
sampling within the affected area has shown the benthic condition to range from meeting 
restoration goals to severely degraded.  The existing upland habitat (10 acres) within the 
alignment exists on fastland created from dredged material and is not providing unique or critical 
habitat.  The vegetated wetlands are small, covering no more than 1 acre of land.  One of these 
exists on fastland from past dredged material placement and the other is located in an industrial 
area, at the end of KIM channel.  Both the upland areas and vegetated wetlands provide 
fragmented habitat exposed to noise and light from industrial activities.  Chapter 2 of the 
proposed Masonville DEIS provides additional detail on the existing conditions of the proposed 
project site.   

Public Outreach and Support - Recognizing that an extensive mitigation package would be 
required for the Masonville project, the MPA turned to the surrounding community and Port of 
Baltimore stakeholders for guidance on mitigation projects and community enhancements.  
Outreach was accomplished through Harbor Team meetings and discussions with various 
community groups.  The community and stakeholders responded by offering the following list of 
suggestions and ideas for improving the adjacent Masonville Cove: 

1) Limited public access 7)  Passive recreation 
2) Clean shoreline 8)  Education center 
3) Shoreline trails 9)  Canoe/kayak launch 
4) Observation towers 10) Wetlands 
5) Habitat enhancements 11) Community stewardship 
6) Bird sanctuary 

 
These suggestions were instrumental in shaping the MPA’s mitigation plan.  This public 
involvement has created an atmosphere of support for the Masonville project, which has been 
publicly endorsed by the Brooklyn-Curtis Bay Coalition, the City of Baltimore, the Living 
Classrooms Foundation, the National Aquarium in Baltimore, and the Citizens’ Advisory 
Committee. 
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Mitigation Plan - The MPA developed its mitigation plan by considering the value of the habitat 
to be impacted by the proposed facility, the surrounding community’s suggestions, suggestions 
from the Bay Enhancement Working Group (BEWG), and comments provided by state and 
federal agencies.  Attachment M-1 lists the elements of the conceptual package, associated 
acreages, and their estimated cost.  Attachment M-2 provides a brief summary of each project 
within the proposed mitigation package. 
 
The mitigation plan focuses on enhancement of the Masonville Cove.  However, initial 
conversations with regulatory agencies revealed the possible need for additional projects.  To 
determine the appropriate, additional mitigation projects located outside of the Masonville Cove 
area, the MPA relied on a ranking of projects provided by the BEWG.  Attachment M-3 provides 
the list of projects presented to the BEWG and the ranking that the BEWG assigned them.  Also 
included in this attachment are fact sheets for the projects evaluated (fact sheets were not 
developed for all of the projects). 
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SUMMARY OF PROPOSED MITIGATION PLAN 
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Table 1.  Summary of Proposed Mitigation Package 
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MITIGATION OPTIONS FACT SHEETS 
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MITIGATION PROJECTS 1 AND 2 
TIDAL WETLAND CREATION AND ENHANCEMENT – MASONVILLE COVE 

 

Location  

The proposed wetland creation and restoration projects are located in Masonville Cove in the Patapsco 
River (Figure 1).  The blue hatchings in Figure 1 represent the areas proposed for wetland creation and 
enhancement. 

 

Figure 1.  Tidal Wetland Creation and Enhancement in Masonville Cove 
Description 
Existing Conditions – (Ownership: State of Maryland) – The creation projects on the east and west 
sides of Masonville Cove are located along the shoreline and in open water.  The area that includes 
both creation and enhancement projects is located in existing tidal wetlands and open water.  Existing 
condition studies found that the water within Masonville Cove provides refuge and forage 
opportunities for a variety of fish species including juvenile anadromous species, such as white perch 
(Morone Americana), striped bass (Morone saxatilus), yellow perch (Perca flavescens), and river 
herring (Alosa pseudoharengus and Alosa aestivalis), as well as forage species such as minnows, 
shiners, and silversides. The Cove also provides foraging and resting opportunities for many bird 
species.  Waterfowl are common during the winter months and herons and egrets are common in 
warmer months.  Debris including tires, ceramic insulators, railroad ties, and trash is present in the 
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shallow water and shoreline within the cove.  The substrate consists primarily of fine grained material 
(silts and clays) with isolated sand pockets.  The wetland area included in the enhancement project on 
the west side of the Cove is dominated by Phragmites australis.   

 
Proposed Enhancement – (Scope: 5.1 Acres in Masonville Cove) –  
Creation and Enhancement Project - The 1.5 acre creation portion of the creation and enhancement 
project would include placement of sand to appropriate elevation (+1 to 2 ft MLLW), construction of 
channels and inlets for hydrodynamic function, and planting of native vegetation.   The 2-acre 
enhancement portion of the creation and enhancement project would include excavation for removal of 
Phragmites, placement of sand to appropriate elevation (+1 to 2 ft MLLW), construction of channels 
and inlets for hydrodynamic function, and the planting of native vegetation.    
 
Eastern Creation Project – The 1.6-acre eastern creation project would include placement of sand to 
the appropriate elevation (+1 to 2 ft, MLLW), construction of channels and inlets for hydrodynamic 
function, and planting of native vegetation.    
 
Benefits – The proposed project would improve substrate conditions and wetland habitat and would  
enhance of existing wetlands through the diversification of vegetation and improved tidal flushing.  
There would potentially be an increase in fish forage and refuge opportunities along the south shore of 
the Patapsco River, which is known to be an important anadromous fish nursery area within the River.  
The project would also enhance wading bird and waterfowl foraging opportunities. 

Conceptual Cost Estimate – The estimated cost for the 1.6-acre eastern creation project is $248,000.  
The estimated cost for the 3.5-acre creation and enhancement project is $533,000.  The total cost is 
estimated at $781,000 for 5.1 acres of improved habitat.  This results in a unit cost of $153,000 per 
acre. 
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MITIGATION PROJECT 3 
NON-TIDAL WETLAND CREATION – MASONVILLE COVE 

 
Location  
 
The proposed non-tidal wetland creation and restoration project is located in Masonville Cove in the 
Patapsco River (Figure 2).  The yellow hatching in Figure 2 represents the area proposed for non-tidal 
wetland creation. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

Figure 2.  Non-Tidal Wetland Creation at Masonville 

Description 
Existing Conditions – (Ownership: State of Maryland) – The proposed project is located within the 
western peninsula that forms Masonville Cove.  The area is currently upland with vegetation ranging 
from sparse groundcover to moderate coverage of small opportunistic trees and shrubs with marginal 
habitat value.  Few bird or mammal species currently use this part of the site.  The substrate is not well 
defined, but it is known that the area contains remnants from previous sand and gravel offloading 
operations.  Some debris is present throughout the proposed project area.   

 

Proposed Enhancement – (Scope: 10 Acres in Masonville Cove) – The 10 acre creation project would 
include excavation of existing material to achieve appropriate grades, construction of water level 
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maintenance structures, and planting of native wetland vegetation.  The species used for the wetlands 
planting would be consistent with those recommended by USFWS for wet and moist areas of the 
Maryland Coastal Plain.  Plant species that have been successful in similar wetland creation projects 
include: switchgrass (Panicum virgatum), gamagrass (Tripsacum dactyloides), and herbaceous 
emergent species such as rose mallow (Hibiscus moscheutos) and rush species.  Plants would be 
selected to be consistent with the other terrestrial habitat improvements proposed for the cove area to 
minimize the potential for invasive species and to accommodate an ecosystem-level restoration of the 
floodplain. 
 
Benefits – Masonville Cove lies in the upper reach of the Patapsco River within the floodplain of the 
river.  There is currently little wildlife utilization of this part of the site.  Creation of non-tidal wetlands 
would enhance the existing area through diversification of vegetation and floodplain habitat.  The 
wetlands would provide refuge and forage opportunities for freshwater fish species that are known to 
occur in the area, such as shiner and sunfish species.  Non-tidal wetlands would also provide additional 
forage areas for wading and shorebirds and nesting opportunities for floodplain and wetland nesting 
waterfowl species.  These functions are an improvement over the functions of most of the open water 
habitat within the proposed DMCF footprint which is too deep for wading or shorebird utilization, 
provides poor in-stream habitat for many fish species, and provides no nesting habitat.  Creation of a 
freshwater wetland would have the addition benefit of providing a freshwater (drinking) source for 
birds and terrestrial wildlife in the area. 

Cost Estimate – The estimated unit cost per acre of non-tidal wetland creation is $100,000.  The total 
cost is estimated at $1,000,000 for 10 acres of improved habitat.   
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MITIGATION PROJECTS 4A AND 4B 
REEF AND FISH HABITAT CREATION - INNER AND OUTER MASONVILLE COVE 

 

Location 
The proposed reef creation and substrate improvement are located in Masonville Cove in the Patapsco 
River (Figure 3).  The green hatching in Figure 3 identified as the inner and outer Cove represents the 
area proposed for reef creation. 

 
Figure 3.  Reef and Fish Habitat Creation in Masonville Cove 

Description 
Existing Conditions – (Ownership: State of Maryland) – Existing condition studies found that the 
waters within Masonville Cove provide refuge and forage opportunities for a variety of fish species 
including juvenile anadromous species, such as white perch (Morone Americana), striped bass 
(Morone saxatilus), yellow perch (Perca flavescens), and river herring (Alosa pseudoharengus and 
Alosa aestivalis), as well as forage species such as minnows, shiners, and silversides.  This is expected 
of natural shoreline areas along the southern shore of the Patapsco River.  However, habitat 
degradation due to water quality and excessive debris (e.g. tires, ceramic insulators, railroad ties, and 
trash) was apparent.  The substrate consists primarily of fine grained material (silts and clays) with 
isolated sand pockets.  The area labeled as outer cove has a marginal-to-poor benthic condition and 
low-to-average fish utilization for the Baltimore Harbor. The area labeled as inner cove contains some 
areas that are severely degraded.  Fish utilization, based on seining studies, in the inner cove is 
consistent with other area of the Baltimore Harbor.  White perch and young striped bass dominated the 
open water collections in the proposed reef area outside the cove.  The substrate consists primarily of 
fine grain material.    
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Proposed Enhancement – (Scope: 30 Acres in Cove) – Prior to reef creation, debris removal would 
occur under Mitigation Project 10. Improvement of substrate would occur through spreading and 
creating underwater mounds of sand and gravel and placement of reef balls and rock piles.  Also 
possible is the use of concrete rubble structures.  The sand and gravel used to create the reef structures 
would come from an upland source approved for in-water placement. 
 
Benefits – This project would improve substrate conditions, in-stream habitat, and vertical structure∗.  
Substrate improvements would improve the benthic conditions, which would improve the forage 
opportunities for fish.  Increase of in-stream three-dimensional structure would provide additional 
habitat for epibenthic colonization, cover for crabs, juvenile and small fish, and foraging sites for 
larger fish species.  Many of the fish species known to utilize the cover are species that would benefit 
from the improved in-stream refugia.  The hard vertical structure would provide substrate for 
encrusting bivalves such as platform mussels, which are known to occur within the cove, or oysters, 
which are found elsewhere in the Harbor.  Once bivalve colonies establish themselves in the area, their 
filter feeding is expected to improve water clarity.  
 
Cost Estimate – The estimated cost to improve 30 acres of substrate in the inner cove (nominal one ft 
thick sand layer with mounding) is $629,200.  The estimated cost to procure, transport, and place reef 
balls and other structure over 30 acres in the inner cove is $300,000.  The total cost is estimated at 
$930,200 for 30 acres of improved habitat in  the inner cove.  This results in a unit cost of $31,000 per 
acre in the inner cove.  The estimated cost to improve 42 acres of substrate in the outer cove (nominal 
1-ft thick sand layer with mounding) is $881,000.  The estimated cost to procure, transport, and place 
reef balls and other structure over 42 acres in the outer cove is $420,000.  The total cost is estimated at 
$1,301,000 for 42 acres of improved habitat in the outer cove.  This results in a unit cost of $31,000 
per acre for the outer cove.  The total cost for both the inner and outer cove substrate and habitat 
improvements is $2,231,200. 
                                                 
∗ A survey of available literature was conducted using the Web of Science.  Searches included such keywords as “artificial reefs”, “Reef Balls”, 
“Chesapeake artificial reefs”, and “estuary artificial reefs.”  The research included data on all types of artificial reefs, including oil rigs, sunken 
vessels, geotextile reefs, scrap tires, steel slag, and concrete reefs, from around the world.  To select studies that may be relevant to assessing 
Reef Ball productivity in the Masonville Cove, issues inherent to estimating productivity changes in areas that contain Reef Balls versus those 
that do not were considered.  The most significant issue stems from vast differences in latitude between the Chesapeake Bay region and the 
majority of the studies conducted.  Outside of the Bay region, Reef Balls have generally been used to repair actual reef systems, and the bulk of 
monitoring data reflects vastly different communities.  Monitoring often includes nearby areas of damaged or healthy reefs in areas of greatly 
different salinities and tropical/sub-tropical conditions.  Temperate fouling communities are much different in terms of community structure and 
“productivity”.  However, a few monitoring studies that focus on an artificial reef in Delaware Bay that was created as mitigation for a dredged 
material disposal area were identified, and deemed the most appropriate in terms of general location (latitude).   
 
The Delaware Bay studies examined productivity of artificial reefs relative to lost productivity in areas that had been inundated with dredged 
material (Burton et al. 2002, Steimle et al. 2002).  The results of this study indicate that that the artificial reef provides enhanced benthic 
secondary production per unit area (2,000–12,000 kcal/yr) over the lost habitat (177 kcal/yr).  However, the overall reef installation was too small 
to completely mitigate for lost productivity.  Steimle et al. (2002) compared the per area secondary productivity of the artificial reef to the per 
area productivity of nearby sand habitat.  In this study, enhancement of productivity associated with the artificial reef varied annually, but the per 
area productivity of the reef epifaunal community was generally at least 20 times greater than the per area productivity of the nearby infaunal 
community. 
 
Maryland Environmental Service and the MD Department of Natural Resources have installed Reef Balls to enhance/restore oyster productivity 
in various areas of the Chesapeake Bay.  However, in terms of epibenthic habitat, many of the Reef Balls have been tremendously successful. 
 
Studies directly applicable to the proposed installation of Reef Balls in Masonville Cove were not available.  However, qualitative information on 
Reef Ball usage in the upper Chesapeake suggests that Reef Balls placed at Masonville Cove may be utilized by a variety of epibenthic species, 
including platform mussels.  Additionally, studies of benthic secondary production from artificial reefs in the Delaware Bay suggest that 
installation of an adequate number of Reef Balls may result in secondary production from the reefs that is higher than that of the existing soft-
bottom habitat.   
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MITIGATION PROJECT 4C 
SHALLOW WATER SUBSTRATE IMPROVEMENT – MASONVILLE COVE 

Location   
The proposed submerged aquatic vegetation (SAV) habitat enhancement and planting is located in and 
adjacent to Masonville Cove in the Patapsco River (Figure 4).  The hatching in Figure 4 is the area of 
depths less than two meters that would be suitable for SAV growth.  Twenty-five acres of area within 
the Cove or adjacent to the proposed DMCF would be of suitable depth, and the plan would impact 
approximately 20 of the available acres.   
 

 
Figure 4.  Potential SAV Habitat at Masonville 

Description 
Existing Conditions – (Ownership: State of Maryland) – SAV is sparse through out Baltimore 
Harbor.  Existing conditions studies in Summer 2003 identified a very small patch of SAV in the 
southern part of Masonville Cove; the species was identified as the non-native Eurasian watermilfoil 
(Myriophyllum spicatum).  The SAV patch had expanded significantly by the summer of 2004, 
comprising approximately half an acre of moderately dense growth.  Spring and Summer 2006 SAV 
surveys will be completed to assess the full extent of SAV in Masonville Cove and the proposed 
Masonville DMCF footprint.  Existing condition studies found that the waters within Masonville Cove 
provide refuge and forage opportunities for a variety of fish species including juvenile anadromous 
species, such as white perch (Morone Americana), striped bass (Morone saxatilus), yellow perch 
(Perca flavescens), and river herring (Alosa pseudoharengus and Alosa aestivalis), as well as forage 
species such as minnows, shiners, and silversides.  White perch and young striped bass dominated the 
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open water collections in the area immediately outside the cove.  The substrate consists primarily of 
fine grain material with small pockets of sand and areas of embedded debris.  Salinities ranged from 
two to seven ppt; turbidity was highly variable. 
 
Proposed Enhancement – (Scope:  20 Acres of Substrate Improvement) – Substrate would be 
improved by removing embedded debris and spreading of sand approximately seven to eight inches 
deep.  Sand would be brought from an upland source approved for in-water placement.  
 
Benefits – Improved substrate should allow any existing plants or propgules within Masonville Cove 
to expand naturally.  SAV provides cover for crabs, juvenile and small fish, and foraging sites for 
larger fish species.  All of the fish species known to use the cove and adjacent open water areas are 
species that would benefit from greater SAV occurrence within the Cove.  
 
Challenges – The Maryland DNR SAV Restoration Targeting System output indicates that Masonville 
Cove may be unsuitable for SAV restoration, primarily because of poor light penetration.  The reef 
improvements within the Cove should provide hard vertical substrate for encrusting bivalves such as 
platform mussels, which are known to occur within the Cove, or oysters, which are being established 
elsewhere in the Baltimore Harbor.  Once bivalve colonies establish themselves in the area, their filter 
feeding is expected to improve water clarity.   

Cost Estimate – It was assumed that 1,000 cubic feet of sand would be required per acre ($20,000 per 
acre) to achieve approximately eight inches of surface coverage.  The total cost for substrate 
improvements to 20 acres would be $400,000.  The only seeding per acre costs available were for 
species not suitable for the area; the cost estimate is $16,000 per acre.  If up to 10 acres are seeded, the 
additional cost for planting and monitoring (beyond substrate improvement) would be $160,000 
(seeding).  No clean up costs are included in this estimate.   
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MITIGATION PROJECT 5 

TERRESTRIAL HABITAT ENHANCEMENT AND DIVERSIFICATION – MASONVILLE 
COVE 

Location  

The proposed terrestrial habitat enhancements would occur along the shoreline and adjacent areas of 
the land side of Masonville Cove (Figure 5).  There are approximately 54 acres of land area around 
Masonville Cove. Ten acres of the existing land area that is not included in other enhancements would 
be targeted for habitat improvement/diversification.  
 

 
Figure 5.  Masonville Terrestrial Habitat Enhancement Area 

Description 

Existing Conditions – (Ownership: State of Maryland) – Existing condition studies found that most of 
the vegetation is comprised of opportunistic species that are invasive, non-native, or both. The area is 
disturbed throughout.  There are debris piles and discarded timbers, concrete, rubble, and other 
materials.  Vegetation is sparse along the bulkhead and concrete-rubble shorelines. The narrow 
forested buffer has areas of dense vegetation along the perimeter.  Most of the plants observed in this 
buffer and within the study area are native to moist, coastal, or wetland soils, which is consistent with 
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the site.  Several of the species found are non-native species, such as royal paulownia (Paulownia 
tomentosa), tree-of-heaven (Ailanthus altissima), mulberry (Morus rubra), and curly dock (Rumex 
crispus).  The dominant deciduous trees identified in the area, included black locust (Robinia 
pseudoacacia), sumac species (Rhus sp.), redbud (Cercis canadensis), and tree-of-heaven.  Dominant 
herbaceous plants included common reed (Phragmites australis) and pokeweed (Phytolacca 
americana).  Poison ivy (Toxicodendron radicans) was also present.   
 
Proposed Enhancement – (Scope: 10 Acres adjacent to Cove) – Prior to the implementation of  
Mitigation Project 5, debris removal would occur as part of Mitigation Project 10. Soil augmentation 
would be required in some areas to support new plantings.  The proposed enhancement includes 
retaining native plants with good habitat value, reducing the number of non-native species, and 
augmenting the plantings with a variety of trees, shrubs, and herbaceous plants recommended by the 
USFWS for coastal plain areas within Chesapeake Bay.  The species proposed are plants that are 
known to do well in moist floodplain areas.  The larger trees species would include species such as 
willow oak (Quercus phellos) and white ash (Fraxinus americana).  Medium trees and shrubs would 
include persimmons (Diospyros virginiana), pignut hickory (Carya ovalis), Paw paw (Asimina 
triloba), eastern red cedar (Juniperus virginiana), American holly (Ilex opaca), sassafras (Sassafras 
albidum), groudsel tree (Baccharis halimifolia), dogwood (Cornus sp.), and arrowwood (Viburnum 
acerifolium).  Herbacious plants and grasses would include species such as rose mallow (Hibiscus 
moscheutos), black-eyed Susan (Rudbeckia hirta), switch grass (Panicum virgatum) and gamagrass 
(Tripsacum dactyloides). 
 
Benefits –  This project would improve density and diversity of plants in the Chesapeake Bay Critical 
Area buffer.  This would provide direct cover and for opportunities for avian species.  Larger trees, 
when mature, would provide nesting sites for eagles, which previously used the area, and other large 
tree nesters.  This enhancement would also have indirect benefits to in-stream habitat by providing 
shading and improved bank conditions.  Vegetation along shorelines also minimizes erosion and  

Cost Estimate – 
Assumptions: 
400 trees and shrubs per acre:  70 percent trees, 30 percent shrubs  
 1 inch caliper trees cost $150 each, planting costs $100 each  
 5 gallon shrubs cost $30 each, planting costs $30 each 

Seed mix for grasses and perennials (switch grass, black-eyed Susan, etc.) 
 $100 per pound  
 20 lbs per acre 

 
The total cost per acre is approximately $79,000 for plants and installation.  Site preparation and soil 
augmentation would involve another $5,000 per acre.  Total per acre is approximately $84,000.  
Assuming 10 acres would be affected, the estimated total cost is $840,000. 
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MITIGATION PROJECTS 6 AND 7 

BEACH CREATION IN MASONVILLE COVE AND ALONG DMCF DIKE 

Location 

 The proposed beach is located along the western dike of the proposed Masonville DMCF project and 
within the Masonville Cove (Figure 6).  The tan hatching in Figure 6 represents the areas proposed for 
beach creation. 
 

 
Figure 6.  Beach Creation within Masonville Cove along DMCF Dike 

Description 

Existing Conditions – (Ownership: State of Maryland) – Existing condition studies found that there is 
minimal beach habitat in the area. Existing beach habitat is degraded due to poor water quality and 
excessive debris (e.g. trash and tires).  Existing condition studies found that the waters within 
Masonville Cove provide refuge and forage opportunities for a variety of fish species including 
juvenile anadromous species, such as white perch (Morone Americana), striped bass (Morone 
saxatilus), yellow perch (Perca flavescens), and river herring (Alosa pseudoharengus and Alosa 
aestivalis), as well as forage species such as minnows, shiners, and silversides. The Cove also provides 
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foraging and resting opportunities for many bird species.  Although waterfowl and wading birds are 
seasonally common, few shorebird species were encountered in seasonal observations. 
 
Proposed Enhancement – (Scope: 5 acres along the Dike and 0.8 acres within Masonville Cove) – 
Improvement of habitat through placement of sand material to create a beach having a 20 ft wide berm 
and a slope into the water at a slope of 10:1.  The slope above the berm would be planted with saltbush 
community vegetation.  The beach would have a length of about 1500 ft along the dike and 500 ft 
within the cove.  The sand would come from an upland source approved for in-water placement.  
 
Benefits – The project would improve substrate conditions and increase beach habitat.  Substrate 
improvements would improve benthic condition and fish foraging opportunities, which would benefit 
many of the fish species known to utilize the Cove.  Improving the shore conditions would provide 
better habitat for SAV expansion and provide wading and shorebird foraging opportunities.  Shorebird 
habitat, in particular, is currently lacking in the Cove. 

Cost Estimate – The estimated costs to perform 0.8 acres of beach creation in the cove and 5.0 acres 
along the dike are $112,000 and $200,000, respectively. 
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MITIGATION PROJECT 8 

EEL PASSAGES – PATAPSCO RIVER 
 

Location 

The proposed options would install eel passages at the areas specified by a star on the main-stem of the 
Patapsco River in Figure 7. 

 
Figure 7.  Map of Patapsco River Dams 

 

Description 
Existing Conditions – The American eel (Anguilla rostrata) occupies a significant and unique niche in 
the estuarine and freshwater habitats of the Atlantic coast.  Eels ascend freshwater environments as 
juveniles. These fish reside in riverine habitats until reaching maturity, at which time they migrate to 
the Sargasso Sea, where they spawn once and die. Larval eels are transported by ocean currents to 
rivers along the eastern seaboard of the continent.  Historically, American eels were very abundant in 
East Coast streams, comprising more than 25 percent of the total fish biomass in many locations.  This 
abundance had declined from historic levels but remained relatively stable until the 1970s.  Eel 
densities in surveyed tributaries have decreased since the 1980s and continue to decline.  On July 6, 
2005, the USFWS decided to review the American eel for possible listing on the endangered species 
list.  Bloede dam is the first blockage on the Patapsco River that prevents American eel from accessing 
the nearly 300 square miles of watershed above the dam.  Data collected by the Maryland Biological 
Stream Survey (MBSS) reveal that Bloede dam is a significant barrier to eel migration (Figure 8).  Fish 
passage was constructed at the dam in 1991 but was designed for shad and herring and is ineffective 
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for eel passage.  Simkins Dam and Daniels Dam located 0.5 and 7 miles upstream of Bloede Dam also 
prevent American eel from reaching upstream habitat. 
 
 

 
Figure 8.  Presence and Absence of American Eel in MBSS Patapsco River Survey 

 
Proposed Enhancement – Specialized modifications to existing infrastructure designed to 
accommodate eels is proposed for all three dams.  
 
Benefits – Eel passage facilities constructed on three dams on the Patapsco River would allow eels to 
continue their migration upstream and would reopen a significant amount of habitat. 
 

Cost Estimate – An eel passage was recently constructed at the Millville Dam on the Shenandoah 
River.  Based on that project, eel passage could be completed for approximately $100,000 per dam.  
The MPA is currently proposing funding for four of the available dams.  The total estimated cost 
would be $400,000. 
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MITIGATION PROJECT 9 

SHAD AND HERRING RESTORATION 
Location 
 
The proposed anadromous species restoration would be conducted on the main-stem of the Patapsco 
River from Ellicott City, approximately two miles above Simkins Dam down to the mouth of the River 
(Figure 9). 
 

 
Figure 9.  Map of Bloede Dam, Simkins Dam, and Daniels Dam on the Patapsco River 

 

Description 
Existing Conditions – American shad (Alosa sapidissima), hickory shad (Alosa mediocris), blueback 
herring (Alosa aestivalis) and alewife (Alosa pseudoharengus) are anadromous species that historically 
occurred in all tributaries of Maryland’s Chesapeake Bay. These migratory species live most of their 
life in marine environments and return to tidal freshwater habitat to spawn. Most shad and herring 
species are assumed to return to spawn in their natal tributaries.  
 
American shad was once the most important commercial and recreational fish species in Chesapeake 
Bay. In response to severe population declines from 1900 to the 1970s Maryland closed its fishery in 
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1980. Severely depressed or extirpated native adult stocks do not presently use most Chesapeake Bay 
tributaries, including the Patapsco River. Improvements in water quality, fishing moratoria and 
removal of many stream blockages have reopened potential shad spawning habitat. Because of their 
spawning characteristics, self-sustaining shad populations are not likely to return to tributaries without 
hatchery inputs.  
 
Hickory shad experienced declining populations similar to American shad. A Maryland fishing 
moratorium was placed on hickory shad in 1981. The Upper Bay has a robust spawning population of 
hickory shad but it has not expanded to include lower Bay tributaries. Based on previous experience 
with hickory shad restoration in other tributaries, hatchery inputs could reintroduce a self-sustaining 
spawning population to the Patapsco River. 
 
Blueback herring and alewife (these species are often referred to as river herring) historically occurred 
in the Patapsco River. They are an important resource in the Bay ecosystem and provide forage for 
predators such as rockfish. Fish passage construction at Bloede Dam and Simkins Dam has opened 
significant potential herring spawning habitat. Stocking hatchery-cultured river herring could 
reintroduce spawning populations to Patapsco River. 
 
Proposed Enhancement – A) Produce, mark and stock cultured American shad, hickory shad and river 
herring in Patapsco River. River herring would be stocked as larvae and shad species would be stocked 
as larvae and juveniles. All stocked fish would receive a mark that would positively identify a fish as 
hatchery origin.  B) Monitor the abundance and mortality of larval and juvenile shad and herring using 
marked hatchery-produced fish.  C) Estimate the contribution of hatchery fish to the adult spawning 
population and monitor recovery of naturally produced stocks. 
 
Benefits – Hatchery inputs are intended to provide adult spawners that would produce self-sustaining 
populations in the target tributary.  Restoring shad stocks to tributaries that historically supported runs 
would increase fishing opportunities for anglers.  Restoration of these species through hatchery 
stocking would fill an important niche in the Chesapeake Bay ecosystem. 
 
Cost Estimate – The budget includes a one-time expense for hatchery upgrades and three years of 
culture, stocking and monitoring costs. Repairs and upgrades to Manning and Cedarville fish 
hatcheries (pond lining, valve repairs) estimated at $300,000.  Culture costs are estimated at $50,000 
per year (three years recommended).  Monitoring and assessment costs are estimated at $100,000 per 
year.  Three years are required to assess herring and hickory shad adults.  The total cost for fish 
stocking efforts is estimated to be $750,000. 
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MITIGATION PROJECT 10 

LANDSIDE AND WATER – PHASE I CLEANUP 

Location – The proposed remediation and removal of debris is located along the shores of the 
Masonville Cove in the Patapsco River.  The hatching in Figure 10 shows the anticipated area for 
landside cleanup.  The water cleanup area could include any portion of the Masonville Cove. 
 

 
Figure 10.  Phase I Cleanup at Masonville 

Description 

Existing Conditions – (Ownership: State of Maryland) – The area is debris ridden.  Examples of 
debris are concrete pipe, railroad ties, and scrap metal.  Test pitting is being performed to determine if 
any contamination is on site. 
 
Proposed Enhancement – The enhancement proposed is removal of large debris from the site.  
Remediation would also be done, if necessary pending the results of test pits.  The site would meet 
residential soil standards. 
 
Benefits – The enhancements would prepare the area for use as a recreational park, providing the 
community with access to a safe and aesthetically pleasing natural area. 
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Cost Estimate – The costs for Phase I cleanup cannot yet be estimated, as site investigations are 
underway.  The cost for this cleanup has been capped at $2,500,000. 

Status – Conceptual cost estimates are completed.  Test pitting is being performed to determine if any 
remediation is necessary.  Awaiting decision to do further investigations. 
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MITIGATION OPTION 11 

MASONVILLE ENVIRONMENTAL EDUCATION AND NATURE CENTER AND TRAILS 
ALLOCATION 

Location  

The proposed Masonville Environmental Education and Nature Center and trails (Figure 11).   Figure 
11 depicts the proposed location of the Environmental Education and Nature Center building and the 
route of the proposed trails. 
 

 
Figure 11.  Environmental Education and Nature Center and Hike and Bike Trails in the 

Masonville Cove and Brooklyn areas 

Description 
 
Existing Conditions – (Ownership: State of Maryland) – Currently, public access onto the land 
surrounding Masonville Cove is restricted to only authorized individuals.  The land and shoreline are 
undeveloped and littered with railroad ties, rusted metal and other debris.  The Cove serves as a unique 
waterfowl staging area during the winter months when up to 10,000 waterfowl have been observed at 
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one time.  The land area surrounding the Cove provides habitat for a limited amount and diversity of 
wildlife including deer and fox.  

Proposed Enhancement –  The Masonville Environmental Education and Nature Center would be a two 
story building approximately 30 ft by 40 ft, including a 700 sq ft of deck, approximately 1,500 feet (ft) 
of handicapped access trail to the water’s edge, and possibly an additional 8.300 ft of trails (Figure 11). 
 
Benefits – The construction of an environmental education and nature center on the land adjacent to 
Masonville Cove property would provide the Brooklyn and Curtis Bay communities with their local 
only access to the Patapsco River.  The building would house environmental educational programs for 
their school children and their adult residents.  As these children and adults learn about this unique 
natural area and participate in the cleanups, wetland plantings, and other activities, it is likely that their 
behavior toward the environment would improve.   
 
The kayak and canoe pier would connect Masonville Cove to the Chesapeake Waterways program and 
all of the behavior changing activities offered by that program.   
 
Cost Estimate – The estimated cost to construct the environmental education and nature center with 
the deck and peripheral facilities is $750,000.  
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MITIGATION PROJECT 12 

MASONVILLE COVE EDUCATION/RESEARCH ALLOCATION 

Location 
The proposed education and research would be conducted from the Masonville Environmental 
Education Center (Figure 11).   
 

Description 
 
Existing Conditions – The education center at Masonville Cove provides an opportunity to combine 
citizen involvement, public awareness, education and research while filling data gaps in the scientific 
and mitigation design community.  The project would use trained volunteers to collect scientifically 
valid data whereby increasing monitoring effort at many more wetland sites and for a longer period of 
time to improve assessment of mitigation success.  Extensive public involvement in tidal wetland 
restoration also fulfills several additional objectives, including hands-on education opportunities and 
regular site maintenance.  The goal of this program is to improve design and understanding of how 
created tidal wetlands function so that future mitigation sites, particularly those in urban areas, achieve 
a higher degree of success. 
 
It is anticipated that this detailed hydrologic assessment, construction, and public involvement in the 
restoration, maintenance, and monitoring would provide useful information to improve tidal wetland 
mitigation design in urban tributaries such as the Patapsco River.   

Cost Estimate – The cost of the education and research would vary greatly depending on the extent of 
the programs.  Currently, $500,000 has been allocated for the effort. 
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MITIGATION PROJECT 13 

WATER QUALITY MONITORING AND HABITAT ASSESSMENT – MASONVILLE COVE 

Location  

A water quality monitoring stations would be placed in the Patapsco Rive near Masonville Cove (Figure 12). 

 

Figure 12.  Locations of Existing and Proposed Continuous Monitors  

Description 
Existing Conditions – DNR evaluates estuarine habitat conditions (a full suite of water quality 
chemical and physical parameters) throughout the Chesapeake Bay for a variety of purposes, including 
suitability of the habitat for living resources [fish, submerged aquatic vegetation (SAV), etc], 
identification of problem areas, tracking of restoration progress, and attainment of water quality 
criteria for regulatory purposes.  Sites for assessing these conditions on the Patapsco River currently 
consist of one long-term site near the Key Bridge and a recently added continuous monitoring site at 
Fort McHenry (Figure 13).  These two sites are adequate for evaluating conditions on a bay wide scale, 
but not for evaluating conditions on local scales such as the Masonville Cove project.  Also, suitability 
for SAV restoration is unknown in Masonville Cove with existing data. 

 
Proposed Enhancement – The Maryland DNR proposes adding two assessment components to the 
area.  First, a new continuous monitoring site would be added within Masonville Cove (Figure 12).  
This site would monitor six key habitat components within the Cove every 15 minutes from April to 
October.  Results would be telemetered in real-time to the DNR website and viewable on-line at 
www.eyesonthebay.net.  Key nutrients would be collected at Masonville Cove as the continuous 
monitoring instrument is serviced (every two weeks at each site using the same protocols as 
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established by DNR Chesapeake Bay Wide Shallow Water Monitoring Program).  DNR would provide 
annual reports on results of the assessments.  Real-time continuous monitoring results would be 
viewable from a kiosk at the Masonville Education Center.  Example of Continuous Monitoring Data 
http://mddnr.chesapeakebay.net/newmontech/contmon/eotb_results_graphs.cfm?station=mchenry 
 
 
 Second, DNR would install SAV test plots as called for in the Chesapeake Bay Program’s SAV 
Restoration Strategy and monitor them for two years.  A final report would discuss results from the 
continuous monitoring and SAV test plots and assess specific locations and feasibility of large-scale 
restoration. 
 
Benefits – The proposed assessments would provide several critical functions.  First, they are an 
essential component of targeting and implementing SAV restoration projects.  Second, they are the 
means by which we track progress of restoration projects.  Third, they are the means by which 
Maryland would be assessing attainment of the new Chesapeake Bay water quality criteria recently 
agreed to by the USEPA.  Finally, they serve as an important education and outreach tool to the public. 

Cost Estimate 
Monitoring of this nature is generally carried out for a minimum of three years  

 
 YEAR 1 YEAR 2 AND 

FOLLOWING 
Equipment (2 YSI 6600 EDS with telemetry): $28,000 
Supplies $1,500 $1,500 
Travel $1,500 $1,500 
SAV test plots $4,000  
Nutrient analysis and calibration costs $6,000 $6,000 
Kiosk $15,000  
Staff Time (one FTE per year) $40,000 $40,000 

TOTAL $96,000 $49,000 

Three year implementation phase: 
Costs of large-scale SAV restoration would depend upon technique.  Seeding costs are approximately 
$16,000 per acre.  Tubers or whole plants costs are approximately $30,000 per acre.  Staff time would 
be an additional $30,000 per year (1/2 FTE) for up to 5 acres of restoration. 
 
The total cost of this option is $194,000, which includes the costs outlined for year one above (totaling 
$96,000) and two years of continued monitoring at $49,000 per year. 
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MITIGATION OPTION 14 

CONSERVATION EASEMENT – MASONVILLE COVE 

Location  
The proposed Conservation Easement would cover approximately 50 acres of land surrounding 
Masonville Cove.   (Figure 13).   
 

 
Figure 13.  Conservation Easement Boundary 

Description 
Existing Conditions – (Ownership: State of Maryland) – Currently, the land surrounding Masonville 
Cove is owned by the Maryland Port Administration (MPA) and is zoned industrial.  It is undeveloped 
at the present time but may soon be the focus of a significant cleanup effort.  Additionally, 
environmental education programs would be conducted from a building to be constructed on site.  The 
adjacent land uses include a port terminal for automobile storage and a sand and gravel operation.   
Existing condition studies found Masonville Cove to be a unique natural area within Baltimore City.  
The Cove provides foraging and resting opportunities for many bird species.  Waterfowl are common in winter 
months and herons and egrets are common in warmer months. Song birds and raptors are also utilizing the site, 
particularly in warmer months.  Existing condition studies found that the waters within Masonville Cove 
provide refuge and forage opportunities for a variety of fish species including juvenile anadromous 
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species, such as white perch (Morone Americana), striped bass (Morone saxatilus), yellow perch 
(Perca flavescens), and river herring (Alosa pseudoharengus and Alosa aestivalis), as well as forage 
species such as minnows, shiners, and silversides.  The south shore of the Patapsco River has been 
identified by NMFS as an important anadromous fish nursery area. 

 
Proposed Enhancement –Conservation Easement on over 50  acres. 
 
Benefits – The conservation easement would prevent the land from being used for any purposes except 
for environmental education and related activities.  The only structures constructed on site would be to 
support these activities.  Preservation of this area would be consistent with the habitat conservations 
goals of Baltimore City and provide a unique natural area within the urban setting.  Preservation of the 
shoreline and terrestrial habitat areas would continue to support the fish and wildlife species known to 
occur there as well as protect any future habitat improvements and fish and wildlife utilization. 

Cost Estimate – The estimated value of the land to be eased is $56,700 per acre or $3.1 million.  This 
number comes from the Maryland Real Property data available on line through the state department of 
taxation. 
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MITIGATION OPTION 15 

TRASH INTERCEPTORS – MIDDLE BRANCH OF THE PATAPSCO 

Location 
 The proposed trash interceptors are located in the northern portion of the Middle Branch of the 
Patapsco River (Figure 14).   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 14.  Potential Trash Interceptor Location 

Description 
Existing Conditions – (Ownership: Baltimore City) – Storm drain outfalls in Baltimore City carry 
large quantities of trash and debris into the Patapsco River and its tributaries.  There are 15 outfalls 
located in the Middle Branch of the Patapsco.  Of the 15 outfalls, five are north of the I-95/I-395 
intersection.  Currently, there are few trash collection devices on outfalls in the Patapsco and none 
within the Middle Branch. 
 
Proposed Enhancement – The project would include construction of a trash interceptor at one or more 
outfalls in the Middle Branch.   The trash interceptors would consist of a netting system to catch trash 
and debris prior to it entering the Middle Branch.  The interceptors would be emptied every two weeks 
and after major events.  The trash would be disposed of as municipal waste.   
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Benefits – The interceptors would remove the trash from the outfalls in the Middle Branch of the 
Patapsco.  Removal of debris and trash increases survivability of wetlands in the watershed, reduces 
future buildup of debris along shorelines, and provides aesthetic benefits to the community. 
 
Cost Estimate – The estimated costs for trash interceptors in the Middle Branch range from $300,000 
to $1,000,000.  Costs vary based on the size of the outfall and the structure required to construct the 
interceptor.  In addition to initial construction costs, approximately $25,000 per year would be required 
for emptying and maintaining each interceptor.  The potential credit for installation and maintenance of 
trash interceptors is unknown; therefore a per-acre cost can not be calculated at this time.  However, 
the MPA estimates that three trash interceptors would be constructed at $500,000 each, and the MPA 
would pay for $50,000 of maintenance costs for five years. 
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PROJECT 16 – ENVIRONMENTAL BENEFIT OF THE PROPOSED MASONVILLE DMCF 

SEDIMENT/CONTAMINANT ENCAPSULATION 

 

Location  
The location for sediment encapsulation would be the area within the proposed DMCF footprint.  This 
is indicated by the blue line in Figure 15.  See existing conditions for a description of this figure.  

 
Figure 15.  Masonville Surficial Sediment Contamination 

Description 

Existing Conditions – (Ownership: State of Maryland) – The surficial sediment quality within the 
proposed Masonville DMCF footprint is highly degraded due to elevated levels of some contaminants.  
The extent of surficial PCB contamination is shown in Figure 15.  The areas that include red boxes are 
places where PCB concentrations exceed the level where a biological or ecological effect is likely.  
Several metals (including mercury, copper, and lead) were also found to be elevated within this area.  
The contaminant levels are having an effect on the biological community.  Benthic communities within 
the DMCF footprint are degraded or very degraded in most areas.  The presence of these contaminants 
in the surficial sediments makes them available for ingestion by benthic invertebrates and fish which 
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mobilizes them within the ecosystem making them available for higher level predators, including 
humans.  There are consumption advisories within the Patapsco estuary for various fish species and 
crabs due to PCBs and certain pesticides.   

 
Proposed Enhancement – (Scope: 126 acres of river bottom within the Patapsco estuary) – This 
proposed enhancement does not involve any additional work but is an added benefit of site 
development.  The proposed alignment would enclose 126 acres of contaminated Patapsco river 
bottom, effectively encapsulating the contaminants and sequestering them from the estuary.   
 
Benefits – Encapsulation of sediments would significantly reduce the toxics burden in this part of the 
Patapsco River, making contaminants such as metals (including mercury) and PCBs less available to 
the aquatic environment.  This would have a direct benefit on the benthic community and availability 
of food resources for fish.  Indirectly, the action would  also make the contaminants less bioavailable 
for accumulation in fish tissue, lowering the potential human health and ecological risks associated 
with consumption of contaminated fish.  The Patapsco River is currently under consumption advisories 
for several species because of PCBs, pesticide, and other toxin accumulations in fish tissue.  Removing 
a source of these contaminants from the River would be beneficial to harvestable resources and  to 
anything consuming them. 

Cost Estimate – No incremental costs beyond site development. 
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PROJECT 17 – ENVIRONMENTAL BENEFIT OF THE PROPOSED MASONVILLE DMCF 

DERELICT VESSEL REMOVAL AND REMEDIATION 

 
Location 
 
The former Kurt Iron and Metal (KIM) facility lies to the east of the proposed Masonville DMCF site.  
Currently 25 vessels in various states of disrepair are associated with the site (Figure 16).   
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 16.  Derelict Vessels in the Vicinity of the Former Kurt Iron and Metal Facility 

Description 
Existing Conditions – (Ownership: most unknown, two belong to State of Maryland) – KIM was 
purchased by the MPA in September 2000 to expand port facilities and has known legacy 
contaminants from the previous owners.  The major area of environmental concern is KIM channel, 
which has 25 sunken and derelict vessels, a steel dry dock, and numerous barges with various materials 
on board.  The ownership of most of the derelict vessels is not clear.  Only three of the vessels were 
legally transferred with the property and are currently owned by the MPA.  MPA conducted an in-
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depth investigation of the materials including sampling each of the 25 vessels structures, drydock, and 
sediments beneath the drydock and debris piles.  The primary regulated materials of concern associated 
with the structural materials of the vessels and dry dock include lead paint, PCB contaminated 
transformers and paint, asbestos, and various petroleum products and wastes.  
 
The waste products are undoubtedly being released into the adjacent waters. Surficial sediment 
contaminants studies in the vicinity of the former KIM facility have demonstrated elevated levels of 
PCBs and some metals.  The contaminant levels are having an effect on the biological community (e.g. 
degraded benthic communities).  In addition, contaminants in the surficial sediments are available for 
ingestion by aquatic organisms and mobilization within the ecosystem (e.g. in tissues of fish and 
crabs).   There are consumption advisories within the Patapsco estuary for various fish species and 
crabs due to PCBs and certain pesticides.   

 
Proposed Enhancement – (Scope: Removal of bulk regulated wastes; burial of ship hulks) – At this 
time, MPA proposes to remove regulated and hazardous wastes from the ships and drydocks and 
dispose of them properly in licensed landfills.  The solid wastes that remain, primarily steel and timber 
ship hulls, are to be minimally processed and relocated as necessary inside the footprint of the 
proposed Masonville DMCF.  Depending on costs (demolition and refloating costs and unit credit for 
scrap steel) at the time of the vessel remediation project and schedule durations, some derelict vessels 
may be processed offsite. A plan is under development for remediating, removing, or burying the 
remaining vessels after the hazardous materials have been removed to the satisfaction of MDE. 
 
Benefits – Remediation of the vessels would remove a significant source of toxics within the area and 
reduce the toxics burden in this part of the Patapsco River.  This would effectively make making 
contaminant such as metals and PCBs less available to the aquatic environment.  Reductions of these 
contaminants would directly benefit the benthic community and fish forage availability.  Indirectly, the 
action would also make contaminants less bioavailable for accumulation in fish tissue, lowering the 
potential human health and ecological risks associated with consumption of contaminated fish.  The 
Patapsco River is currently under consumption advisories for several species due (primarily) to PCB 
and pesticide tissue accumulations.  Removing a source of these contaminants from the River would be 
beneficial to harvestable resources and (indirectly) to anything consuming them. 

Cost Estimate – Cost estimates vary widely due to some uncertainties about the volumes of some of 
the wastes. Currently, estimates are $5 to $10 million dollars. 



 

 

ATTACHMENT M-3 
 

ADDITIONAL MITIGATION PROJECTS EVALUATED BY THE BEWG 
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Table 1.  Agency Ranking of Mitigation Projects Outside of Masonville Cove 

Ranked 
Order Description Priority Ranking 

    MDE DNR MGS EPA NMFS FWS Total
1 Eel Passage ( Bloede, Simpkins, Daniels, Liberty Reservoir) 1 1 1 1 1 2 7 
2 Shad and Herring Restoration 3 2 2 2 2 1 12 
3 Trash Interceptors (Gwynns Falls) 2 3 3 3 3 8 22 
4 Stream Restoration (Western Run@Cross Country Blvd.,3,500 ft.) 5 4 4 5 8 5 31 
5 Stream Restoration (Western Run@Kelly Ave.,1,100 ft.) 4 5 5 6 7 6 33 
5 Rebuild 3-4 Outfalls  6 6 6 4 4 7 33 
7 Seton Keogh High School Wetland Project  7 7 7 8 5 4 38 
8 Sediment Remediation (Environmental Dredging/Capping) 8 8 8 7 6 3 40 
 
Notes:  These options were presented at the November 8th 2005 BEWG meeting, and the members of the group ranked them 
in order of priority from one to eight based on their preference.  The “Priority Ranking” column gives the priority assigned 
by each agency represented at the meeting.  The values assigned were totaled and the options were then ranked, with the 
lowest score being the most favorable.  The first three projects listed in this table were added to the conceptual mitigation 
package and fact sheets were included in attachment M-3.  
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FACT SHEET 

SEDIMENT REMEDIATION (ENVIRONMENT DREDGING AND CAPPING) 

Location 

Environmental dredging and capping would be performed in the Middle Branch of the Patapsco River 
(Figure 1) or other applicable areas.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 1 – Environmental Dredging and Capping in the Middle 
Branch of the Patapsco River 

Description 
Existing Conditions – (Ownership: State of Maryland) – Sediment portions of the Middle Branch of 
the Patapsco River contains elevated concentrations of toxic organics and heavy metals.  The depth of 
sediment requiring dredging would need to be determined through investigation on a case-by-case 
basis.  However, for estimation purposes, 5 ft is assumed in this fact sheet. 
 
Proposed Enhancement – The project would include either dredging the sediment or capping with 
clean sand.  The depth of dredging needs to be determined.  Capping would be with approximately a 3-
foot layer of sand.  
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Benefits – Removing or capping the sediment would eliminate a source of contaminants to the 
Patapsco River and Chesapeake Bay system. 

Cost Estimate – The estimated cost for environmental dredging is about $75 per cubic yard; thus for 1 
acre of 5 ft of excavation the cost would be about $480,000.   The cost for capping would be about $25 
per cubic yard of sand; thus for one acre (a three foot sand cap and 30 percent losses) the cost would be 
about $160,000. 
 



 
 
 
 
 
 
 

APPENDIX  N 
 

PROJECT CONSTRUCTION 
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ID Task Name Duration Start Finish

1

2 ENGINEERING 1096 days? Thu 7/1/04 Sun 7/1/07

3 Interim Feasibility Study 180 days Thu 7/1/04 Mon 12/27/04

4 Feasibility Study/Draft EIS 365 days Tue 2/1/05 Tue 1/31/06

5 Cooperating Agencies 38 days Wed 3/1/06 Fri 4/7/06

6 Prepare First Sections for Review 7 days Wed 3/1/06 Tue 3/7/06

7 Receive First Sections of Document 0 days Tue 3/7/06 Tue 3/7/06

8 Agency Review 21 days Wed 3/8/06 Tue 3/28/06

9 Prepare Remaining Sections for Review 17 days Wed 3/1/06 Fri 3/17/06

10 Receive Remaining Sections of Document 0 days Fri 3/17/06 Fri 3/17/06

11 Agency Review 21 days Sat 3/18/06 Fri 4/7/06

12 Revise EIS 24 days Sat 4/8/06 Mon 5/1/06

13 Finalization/Reproduction 7 days Tue 5/2/06 Mon 5/8/06

14 Publish in Federal Register 1 day Fri 5/12/06 Fri 5/12/06

15 Federal Register - DEIS NOA 7 days Sat 5/13/06 Fri 5/19/06

16 Public Meeting 0 days Wed 6/21/06 Wed 6/21/06

17 Public Review Period 45 days Wed 5/24/06 Fri 7/7/06

18 Air Quality Conformity 1 day? Tue 8/1/06 Tue 8/1/06

19 Minimum Re-Release Date 91 days Sat 5/20/06 Fri 8/18/06

20 NOA - FEIS 7 days Sat 8/19/06 Fri 8/25/06

21 Cool-Off Period 35 days Sat 8/26/06 Fri 9/29/06

22 ROD 14 days Sat 9/30/06 Fri 10/13/06

23 PERMIT ISSUED 14 days Sat 10/14/06 Fri 10/27/06

24 Approve Pre-Dredging Monitoring Plan 30 days Fri 9/1/06 Sat 9/30/06

25 Draft Water Quality Certification 1 day? Tue 8/1/06 Tue 8/1/06

26 Storm Drain Relocation Phase 1 500 days? Sat 1/1/05 Mon 5/15/06

29 Developers Agreement with Baltimore City 1 day Tue 5/16/06 Tue 5/16/06

30 Derelict Vessel Remediation 375 days Fri 5/6/05 Mon 5/15/06

33 DMCF FUNDING AUTHORIZATION 1 day Wed 2/1/06 Wed 2/1/06

34 Storm Drain Reclocation Phase 2 335 days Mon 8/15/05 Sat 7/15/06

35 Demolish Pier 3 & Pier 1 Deck 315 days? Tue 7/5/05 Mon 5/15/06

38 Predredging 105 days Sat 4/1/06 Fri 7/14/06

45 DMCF Dike & Spillways 360 days Sun 1/1/06 Tue 12/26/06

54 Cofferdam Retention Structure & Watermain Relocation 228 days Tue 11/29/05 Fri 7/14/06

62 MOU WITH BALTIMORE CITY 1 day Sun 10/1/06 Sun 10/1/06

63 New Pier 3 365 days Sat 7/1/06 Sat 6/30/07

64 PIER FUNDING AUTHORIZATION 1 day Sun 7/1/07 Sun 7/1/07

65 Pier 3 Dredging 181 days Mon 1/1/07 Sat 6/30/07

66 Mitigation - Site Cleanup 274 days Thu 12/1/05 Thu 8/31/06

67 Mitigation - Enhancement/Creation Projects 273 days Sun 1/1/06 Sat 9/30/06

68 PROCUREMENT 777 days Tue 5/16/06 Mon 6/30/08

80 CONSTRUCTION 1166 days Wed 2/15/06 Sat 4/25/09

81 Dredging Restriction for Anadromous Fish 361 days Wed 2/15/06 Sat 6/14/08

82 Ammonia Limits for Discharge from HMI 550 days Mon 5/1/06 Wed 10/29/08

83 Baltimore City Water Main Tie-in Restriction 732 days Sat 4/1/06 Sun 11/30/08

84 Storm Drain Relocation Phase 1 280 days Sat 7/15/06 Fri 4/20/07

85 Derelict Vessel Remediation 168 days Mon 8/14/06 Sun 1/28/07

86 Demolish Pier 3 & Pier 1 Deck 126 days Sat 7/15/06 Fri 11/17/06

87 DMCF Predredging 227 days Sat 11/18/06 Mon 7/2/07

90 Cofferdam Retention Structure & Water Main Relocation 502 days Wed 9/13/06 Sun 1/27/08

120 DMCF Dike and Spillways 392 days Sun 1/6/08 Sat 1/31/09

128 DMCF OPERATIONAL 1 day Tue 8/19/08 Tue 8/19/08

129 New Pier 3 365 days Tue 1/1/08 Tue 12/30/08

130 HMI CAPPING BEGINS 1 day Tue 1/1/08 Tue 1/1/08

131 NEW PIER 3 OPERATIONAL 1 day Wed 12/31/08 Wed 12/31/08

132 Storm Drain Relocation Phase 2 120 days Sat 10/14/06 Sat 2/10/07

133 Pier 3 Dredging 90 days Tue 7/1/08 Sun 9/28/08

134 Mitigation - Site Cleanup 180 days Mon 12/18/06 Fri 6/15/07

135 Mitigation - Enhancement/Creation Projects 821 days Fri 1/26/07 Sat 4/25/09
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Munitions At Sea
A Guide for Commercial  

Maritime Industries

A Munition Caught in a Net



During commercial fishing, clamming, 
or dredging operations, nets, bottom-
tending gear, and dredges may catch or 
dredge up munitions from the ocean.  
These munitions should be considered 
as presenting a serious danger to a ves-
sel and its crew.

Many vessel crews tell sea stories about 
catching suspicious items in their nets 
or dredging gear.

The lucky crews live to spin their own 
tales, while others become the subject 
of tragic sea stories.

In July 1965, such a tragedy took place 
aboard the fishing vessel Snoopy.  The 
Snoopy was trawling for scallops off 
the coast of North Carolina when it 
caught a large cylinder-shaped item in 
its net.  A witness said he could clearly 
see a long round object swaying in the 
net amidships over the Snoopy.

  

What happened next is unclear; but an 
explosion occurred that caused the loss 
of the Snoopy and eight members of the 
crew.

What went wrong?  Was it prevent-
able?  Could something have been 
done to save the crew?  While all these 
questions were asked, no one but the 
crew aboard the Snoopy knows what 
actually happened that day.  However, 
the tale of the Snoopy is meaningful if 
others learn from this tragedy.  

(Note: Divers, both commercial and 
sport, should also be aware of the 
hazards munitions present).

Here are some tips on how to respond 
if you suspect you have encountered 
munitions at sea.  Remember the three 
Rs (Recognize, Retreat, Report).

Recovered  WWII Depth Charge1

Depth Charge on the Seabed1

Bombs on the Seabed

1



The military has conducted train-
ing and combat operations at sea for 
centuries.  Prior to 1970, the military 
also sea disposed of excess, obsolete 
or unserviceable munitions en route 
to port or as part of planned disposals.  
In the 1970s, our military stopped sea 
disposal of munitions and now only al-
lows it in an emergency.  Mariners are 
cautioned they could encounter muni-
tions anywhere during commercial op-
erations, such as fishing or dredging.  
Using common sense and basic knowl-
edge, you can spin your own story 
rather than becoming a character in a 
tragic sea tale.

Munitions can be encountered any-
where, not just in charted hazard areas, 
at sea.  Munitions that crews may en-
counter include mines, torpedoes, depth 
charges, artillery shells, bombs and mis-
siles.  These munitions can contain high 
explosives or chemical agents that pres-
ent a serious danger to a vessel and its 
crew.
 • Munitions, to include those that 

have been lying dormant in sea 
or fresh water for many years, 
are extremely DANGEROUS.  

In some cases, munitions that 
have been in water for long 
periods may be more sensitive.  
It is best to avoid handling any 
suspected or actual munitions 
recovered from the sea.

 • Often, munitions that are dis-
covered on land or recovered 
from the sea are referred to as 
“duds” or “UXO” (unexploded 
ordnance), and such munitions 
can explode when handled.

 • Munitions submerged in sea or 
fresh water for any length of 
time may be:

  o Like new and easy to identify;
  o Heavily encrusted with sea 

growth and difficult to identify.

MUNITIONS ARE DESIGNED TO 
BE DANGEROUS

Munitions are designed to injure, 
maim, or kill people, or to destroy a 
vessel or other equipment.  The best 
protection from the hazards associated 
with munitions is to heed the warn-
ings on nautical charts, avoid known 
disposal areas and learn the three Rs 
(Recognize, Retreat, Report). 

Various Projectiles Recovered 
 from the Water

Aerial Bomb on Seabed
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This guide includes drawings represen-
tative of various munitions that may 
be encountered.  Drawings may help 
people recognize suspect munitions.

CHEMICAL MUNITIONS 
AND CHEMICAL AGENTS

Beginning in World War I, the Depart-
ment of Defense (then, the Department 
of War) designed chemical agents to 
kill, seriously injure, or incapacitate an 
enemy.  In the past, the United States 
and other countries sea-dumped both 
munitions with chemical agent fills 
and chemical agents in bulk, such as 
55-gallon drums filled with chemical 
agents.  As a result, some munitions or 
drums recovered from the sea may con-
tain chemical agents.

CHEMICAL AGENTS PRESENT A 
SERIOUS DANGER TO A VESSEL 

AND ITS CREW

Vessel crews should be alert for abnor-
mal conditions that may indicate the 
presence of chemical agents:
 • Unusual smells to tackle or fish;
 • A stinging sensation in the eyes 

or burning, irritated skin;
 • Corroded containers or suspi-

cious clay-like lumps.
If chemical agents are suspected, im-
mediate action is necessary to protect 
the crew and vessel.

 • Close all doors and hatches;
 • Shut down all ventilation systems;
 • Steam into the wind to carry con-

taminants away from the crew;
 • Move all crewmembers up wind;
 • Contact the US Coast Guard 

for assistance.

In case of contact with chemical agents, 
immediately rinse with large amounts of 
water (if possible, warm soapy water), 
even if no effects are felt.  Crewmem-
bers should not work in a contaminated 
area and every effort should be made to 
prevent the spreading of contaminants.

Fishing vessels that have come into 
contact with chemical agents must 
not bring their catch ashore until it 
has been checked and released by the 
appropriate state’s Department of En-
vironmental Health.  Sea life contami-
nated by chemical agents is unsuitable 
for human or animal consumption. 

Recovered Chemical Projectile

Chemical Filled Projectile  
Recovered from Clam Beds
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A clean torpedo (top) and  
a recovered torpedo (bottom)



The specific action required will de-
pend on the circumstances.  However, 
if possible, crews should avoid bring-
ing munitions (or suspect munitions) 
onboard.  If a munition is found, a de-
cision must be made whether to retreat 
by carefully jettisoning the munition, 
cutting away the gear, if necessary or, 
as a last resort, securing the munition 
onboard and moving the crew away.  
Great care should be taken to avoid 
bumping the munition; each action car-
ries risk.

NEVER BRING ACTUAL OR 
SUSPECT MUNITIONS INTO A 

PORT

MUNITIONS NOT ONBOARD

If an actual or suspect munition is 
recovered:
 • Immediately stop all operations;
 • Do not bring the munition or 

gear containing it onboard, if 
possible;

 • Do not allow the munition to 
come or remain along side the 
vessel where wave action may 
cause contact with the hull;

 • If a munition is in the gear and 
has not been brought onboard, 
try to safely lower it back into 
the water and, as indicated be-
low, note the position and re-
port it to the U.S. Coast Guard.

 • If in shallow water (less than 
130 feet), lower the munition to 
the bottom, buoy off the net or 
dredge recovery lines (remain 
in the immediate area).

 • If in deep water, stream the mu-
nition as far aft as possible and 
maintain steerageway as neces-
sary.  Remain in the area while 
awaiting assistance.

MUNITIONS ONBOARD

If an actual or suspected munition in 
the gear is brought over the deck, but 
remains suspended and can continue 
to be safely suspended in place or 
nearby, immediately:
 • Secure the munition with 

guy lines to prevent further 
movement;

 • Keep the crew away from 
that area.

If a suspect munition is brought onboard:
 • Keep unneeded crew members as 

far away as possible.
 • Decide whether to do one of the 

following:
  o Carefully jettison it, or
  o Retain it onboard.
 • If jettisoned, note position and 

report it.
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A clean Aerial Bomb (top), 
a recovered Aerial Bomb (bottom) 



 • If retained onboard:
  o Limit handling and avoid 

hitting or bending any part 
of the munition;

  o Stow the munition on deck 
as far away as possible from 
heat sources, vibration and 
the crew, but limit handling; 

  o Firmly chock and lash the mu-
nition to prevent movement;

  o Cover and/or wet to minimize 
the potential for:

   ▪ Deterioration of metal parts 
and release of any fill;

   ▪ Explosives to dry out and 
become sensitive to shock.

  o Keep crew away from item.
  o Request assistance. (Channel 

16--156. 800 MHz)

If within 2 or 3 hours of land, the saf-
est measure is to notify the US Coast 
Guard and move to a rendezvous area 
offshore.

Careful observation is necessary prior 
to reporting, so that proper instruc-
tions and assistance can be provided.  
The information you provide may also 
be combined with other reports to pro-
duce new warnings to mariners and 
update nautical charts.

When actual or suspect munitions 
are encountered at sea, the vessel’s 
captain should ensure the US Coast 
Guard is notified and provided the be-
low information, as soon as possible.  
(Note:  If a munition is encountered 
while in port [e.g., during off loading 
or processing] call 911.)
 • The vessel’s position (use 

World Geodetic System 1984 
[WGS-84] for reporting).

 • If the exact position is un-
known, give approximate co-
ordinates, or a range and bear-
ing from a charted feature.

 • The activity being conducted 
when the munition was encoun-
tered (e.g., fishing, dredging).

 • A general description of the 
munition’s key features (size, 
shape, fins, props, markings) 
and condition (Never attempt 
to clean the munition for iden-
tification purposes, open it, or 
tamper with it in any way).

 • The action taken (e.g. stowed 
or jettisoned).

 • If jettisoned, also provide:
  o The position of the release, 

water depth, and buoys or 
markings used;

  o A description of any entangle-
ment (e.g. net, dredge) or oth-
er details.

 • Any unusual odors, if noticed.
 • Whether the munition was 

jettisoned:
  o In or near a charted muni-

tions dump;
  o Near (within 1,000 yards 

of) any surface or sub-sur-
face structures.

French Rifle Grenade in good condition (left) 
and a recovered grenade (right)
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Recovered Hand Grenades

THE US COAST GUARD WILL NOTIFY THE APPROPRIATE 
MILITARY EXPLOSIVE ORDNANCE DISPOSAL UNIT TO 

ARRANGE FOR REQUIRED SUPPORT

6

Recovered Fragmentation Bomb 1

Recovered 60mm Mortars

A clean 5-inch 38 Caliber Projectile (Left) and recovered 5-inch 
38 Caliber Projectiles (Right)

1 Photographs Courtesy of AMPRO Consultants.
2 A Fisherman’s Guide to Explosive Ordnance, UNC Sea Grant College Publication UNC-SG-81-05, 
May 1981.
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Diagrams from UNC Sea Grant College Publication UNC-SG-81-05, May19812
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Don’t Forget

Munitions are dangerous, and may not be easily recognizable!

Avoid known explosives disposal areas!

Do not bring munitions on-board!

Avoid physical contact, if possible, but minimize handling to that 
needed to protect the vessel and crew!

Never bring a munition into port, unless directed to do so by 
USCG!

REMEMbER THE THREE RS

RECOGNIzE:  Recognize when you may have encountered 
a munition. 

RETREAT:  If you know or suspect you have encountered 
a munition, jettison it or secure it and keep the crew out of 
the immediate area.

REPORT:  Immediately notify the US Coast Guard of the 
vessel’s or munition’s location and provide a description 
of the munition. Emergency contacts: 
 • In Port:  Call 911 
 • At sea: Use Channel 16 (156.800 MHz)

For additional information on this and related issues see the US Army’s 
UXO Safety Education Website www.denix.osd.mil/UXOSafety

Prepared by the Defense Ammunition Center
U.S. Army Technical Center for Explosives Safety (USATCES)

(918) 420-8919
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APPENDIX O –AGENCY COORDINATION 
 
Formal agency comments have been requested during the EIS process.  All USACE coordination 
and formal (letters) and informal (telephone communication records) agency comments that have 
been received to date are documented in Table N-1 and are included in this Appendix following 
the text.   
 

Table O-1.  Agency Coordination and Responses Included in Appendix O. 
 

Type of 
Coordination 

Purpose of 
Correspondence 

Agency Contacted or 
Responding Agency – 

Contact Person 
Date 

Agency 
response 
letter 

Underwater archeology Maryland Department of 
Housing and Community 
Development – Susan B.M. 
Langley, Ph.D. 

7 July 2005 

Response to 
agency 
request for 
information 

Test pit survey sampling 
coordination 

Chesapeake Bay Critical 
Area Commission – Dawn 
McCleary 

7 September 
2005 

Project 
coordination 
letter 

ESA, Section 7  and EFH 
Coordination Letter 

National Marine Fisheries 
Service (NMFS) – 
Christopher Mantzaris 

9 September 
2005 

Project 
coordination 
letter 

ESA, Section 7  
Coordination Letter 

U.S. Fish and Wildlife 
Service (USFWS) – John 
Wolflin 

9 September 
2005 

Project 
coordination 
letter 

ESA, Section 7  
Coordination Letter 

Maryland Department of 
Natural Resources (MDNR), 
Natural Heritage Program – 
Lori Byrne 

9 September 
2005 

Agency 
response 
letter 

Letter response to ESA 
Section 7 Coordination 

NMFS – Mary Colligan 11 October 
2005 

Agency 
response 
letter 

Letter response to ESA, 
Section 7  Coordination 

MDNR, Natural Heritage 
Program – Lori Byrne 

14 October 
2005 

Agency 
Response 

Phone response to sea 
turtles for Section 7 
Coordination  

MDNR, Oxford Laboratory 
– Tricia Kimmel 

20 October 
2005 

Agency 
Response 

Phone response to sea 
turtle stranding and 
activity in the Inner 
Harbor 

National Aquarium in 
Baltimore, Marine Mammal 
Strandings Program – Cindi 
Perry 

25 October 
2005 

Agency 
Response 

Section 7 Coordination U.S. Department of the 
Interior, Fish and Wildlife 
Service – Mary Ratnaswamy 

8 December 
2005 
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Type of 
Coordination 

Purpose of 
Correspondence 

Agency Contacted or 
Responding Agency – 

Contact Person 
Date 

Phone call Information request U.S. Geological Survey 
(USGS) -- Wendy 
McPherson 

13 January 
2006 

Agency 
Response 

Agency Response to 
request 

USGS -- Daniel Soeder 17 January 
2006 

Agency 
Response 

Email response to Fish 
and Wildlife 
Coordination Act and  
Bald Eagle coordination 

MDNR, Wildlife and 
Heritage Service – Glenn D. 
Therres 

18 and 19 
January 2006 

Agency 
Response 

Email response regarding 
Anadromous Fish TOY 
Restrictions 

NMFS – John Nichols 27 January 
2006 

Preliminary 
request for 
agency 
comments 

Request for comments on 
PDEIS Chapter 1-3 

MDNR, USEPA, USFWS, 
MDE, NOAA – NMFS 

13 March 2006 

Agency 
Response 

Email response regarding 
Waterfowl TOY 
Restrictions 

MDNR – Larry Hindman 15 March 2006 

Agency 
Response 

Email response on State 
Forest Conservation Act 

MDNR – Marian Honeczy 16 March 2006 

Phone Coordination about 
mooring bouy. 

MDNR – Sergeant Dorsey 20 March 2006 

Request for 
agency 
comments 

Request for comments on 
the PDEIS 

MDNR, USEPA, USFWS, 
MDE, NOAA – NMFS 

20 March 2006 

Phone Coordination about 
drinking water in 
Baltimore City 

Bureau of Environmental 
Services, Environmental 
Health Division -- Bernard 
Bohenek 

23 March 2006 

Phone Coordination about 
mooring bouy 

US Coast Guard -- Ron 
Houck and Michael Lemay 

23 March 2006 

Agency 
Response 

Letter regarding 
endangered species 

NMFS – Mary Colligan 23 March 2006 

Agency 
Response 

Email with application to 
relocate mooring bouy 

US Coast Guard – Michael 
Lemay 

23 March 2006 

Agency 
Response 

Comments on PDEIS USFWS – Bob Zepp 27 March 2006 

Phone Endangered species 
coordination 

National Aquarium in 
Baltimore – Marine 
Mammal Strandings 
Program – Jen Dittmar 

4 April 2006 
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Type of 
Coordination 

Purpose of 
Correspondence 

Agency Contacted or 
Responding Agency – 

Contact Person 
Date 

Phone Endangered species 
coordination 

MDNR  -- Tricia Kimmel 4 April 2006 

Email Follow up on phone call  MDNR – Tricia Kimmel 4 April 2006 
Agency 
Response 

Comments on PDEIS USEPA – Marria Walsh 5 April 2006 

Agency 
Response 

Comments on PDEIS MDNR – Roland Limpert 6 April 2006 

Agency 
Response 

Comments on PDEIS MDE – George Harmon 6 April 2006 

Agency 
Response 

Comments on PDEIS NMFS – John Nichols 6 April 2006 

Agency 
Response 

Comments on PDEIS USFWS – Bob Zepp 7 April 2006 

Agency 
Coordination 

Endangered Species 
Coordination 

MDNR – Glen Therres 7 April 2006 

Agency 
Response 

Comments on PDEIS NMFS – John Nichols 7 April 2006 

Agency 
Response  

Comments on PDEIS #2 NMFS – John Nichols 7 April 2006 

Agency 
Response 

Comments on PDEIS MDNR – Roland Limpert 10 April 2006 

Agency 
Response 

Comments on PDEIS NMFS – John Nichols 11 April 2006 

Agency 
Response 

Comments on PDEIS City Planning – Duncan 
Stuart 

12 April 2006 

Phone Endangered Species 
Coordination 

National Aquarium in 
Baltimore – Marine 
Mammal Strandings 
Program – Jen Dittmar and 
Polly Yanick 

13 April 2006  

Coordination Endangered Species 
Coordination 

US Coast Guard – Katie 
Moore 

13 April 2006 

Coordination Endangered Species 
Coordination 

Virginia Aquarium – Susan 
Barco 

13 April 2006 

Coordination Endangered Species 
Coordination 

NOAA – Mendy Garron 13 April 2006 

Coordination Endangered Species 
Coordination #2 

NOAA – Mendy Garron 13 April 2006 

Coordination Endangered Species 
Coordination 

MDNR – Tricia Kimmel 14 April 2006 
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Type of 
Coordination 

Purpose of 
Correspondence 

Agency Contacted or 
Responding Agency – 

Contact Person 
Date 

Coordination Endangered Species 
Coordination 

National Aquarium in 
Baltimore – Marine 
Mammal Strandings 
Program – Jen Dittmar 

24 April 2006 

Coordination Agency Coordination MHT – Dixie Henry 2 May 2006 
Coordination Agency Coordination NMFS – Pat Scida 2 May 2006 
Coordination Agency Coordination USFWS – John Wolflin 2 May 2006 
Response to 
Comments 

Response to Comments Various Agencies 2 May 2006 

*Full ESA Section 7 Coordination is included in Appendix D  
 

Table O-2.  Meetings and Presentations with or for Agencies and Government 
Representatives. 

 
Date Type Purpose of Coordination Agencies Involved 

February 2005 Meeting Discuss Masonville project National Park Service 
MPA 

May 1, 2005 Presentation Presentation on the Masonville 
Project 

Maryland 
Congressional 
Delegation, MPA 

May 31, 2005 Meeting Pre-application meeting JE Committee, MPA 
August 23 2005 Meeting Discuss Masonville Mitigation MDE, MPA 
December 12, 
2005 

Meeting Discuss Masonville EIS MDE, MPA, USACE 

January 13, 2006 Meeting Discuss Mitigation MDE, MPA 
January 25, 2006 Meeting Discuss Masonville DMCF JE Committee, MPA 
February 9, 2006 Meeting Discuss how to interpret MDE’s 

water quality standards for NTUs 
and mixing zones for the proposed 
Masonville construction effort 

MDE, MPA 
Representatives (EA 
Engineering)  

February 16, 2006 Meeting Discuss the preliminary DREDGE 
modeling, summarize the 
discussions with MDE, and discuss 
minimization techniques for 
suspended solids in the water 
column (e.g., turbidity curtains) 

USACE- Baltimore, 
MPA, MPA 
Representatives (EA 
Engineering, GBA, 
M&N), MES 

March 27, 2006 Meeting Discuss Clean Air Act compliance 
and the Federal Conformity 
Decision process.  

MPA, MPA 
Representatives (EA 
Engineering),  
MDOT, MDE 

  





 
 
 
 
 
7 September 2005 
 
Ms. Dawn McCleary 
Chesapeake Bay Critical Area Commission 
1804 West Street, Suite 100 
Annapolis, Maryland 21401 
 
RE:  Test Pit Surveys at the MPA Masonville Site 
 
Dear Ms. McCleary: 
 
I am writing to provide you with the information you requested regarding the sampling effort we 
will be undertaking to define the nature of waste materials at the MPA Masonville site.  We 
anticipate conducting test pit sampling in about two weeks in the two areas noted on the attached 
figure.   
 
On 22 March 2005, EA representatives performed a site reconnaissance of the shoreline of the 
Masonville property.  In addition, a representative portion of interior (non-shoreline) areas was 
also traversed.  The purpose of the site reconnaissance was to attempt to identify the source 
and/or content of anthropogenic fill materials present on the site and assess the potential 
methodology and feasibility involved in their identification and possible removal.  In addition, the 
purpose was to identify areas that may warrant additional investigation.    

The following table contains a brief description of the materials observed and correlates with 
Figure 1. 

Area Description Primary Materials Observed 

A Outfall Beached plastic bottles, Styrofoam waste, brick and concrete rubble, 
municipal trash, concrete slabs, portions of brick wall  

B Small Cove Submerged, buried and beached insulators, approximately 50 tires 
submerged in cove, steel cable on land, Styrofoam, plastic bottles, 
possible fly ash   

C Elevated land Surficial scrap metal and timbers, mounded area, crushed, buried 55-
gallon rusty drums, large truck tires, discarded steel storage tank 
(former contents unknown), one 55-gallon bung-top drum filled with 
a white solid material, four 55-gallon drums on surface, steel I-
beams, metal piping, railroad ties, discarded pier pilings, brick 
rubble fill  

D Elevated land Surficial timbers, telephone poles, burned timbers and telephone 
poles, carpet, foam, slag on surface, concrete slabs and blocks with 
re-bar, large pieces of scrap iron sheet metal, Cementitious gray 
concrete, insulators, kiln bricks, cable wires, aluminum tie straps, 
railroad ties, old refrigerator 
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E Mixed 
hardwoods 

Sporadic piles of rubble (brick, concrete), large (2 x 3 ft.) blocks of 
slag (approximately 15-20 blocks), some blocks of concrete and slag  
are partially buried, surface appears mounded, at least one crushed 
drum observed partially buried, trees in area have roots on surface 
due to obstructions in subsurface, plastic sheeting, scrap metal, 
buried pipe, waste tires 

F Beach area Relic dredging barge located atop a submerged wooden platform, 
large concrete blocks, plastic bottles, Styrofoam waste, and 
municipal trash, possible fly ash, burned timbers, slag, large support 
beams (iron with concrete filled posts), brick, scrap metal 

G South of 
western 
peninsula 

Open area, one pile of discarded white goods, household trash and 
debris, area of sandy gravel fill, buried timbers w/iron, mounds of 
concrete fill 

H Western 
peninsula 

Beached plastic bottles, few large concrete pieces, older mounds of 
municipal trash (glass bottles), ash fill, concrete rubble on shoreline 

I Steep 
vegetated 
slope / 
stormwater 
conveyance 

Waste truck tires, roadside litter, large concrete pipes 

J Beach area Beached plastic bottles, timbers, driftwood, plastic bottles, 
Styrofoam waste, and municipal trash, burned timbers, slag 

K Stormwater 
conveyance 

Large (20’ concrete pipes with rebar, approximately 40-50 waste 
truck tires, municipal trash, bottles from stormwater 

L Cove and side 
slope 

Scrap metal, waste tires, municipal waste, slag, burned timbers 

 
 
Our current objective is to investigate and characterize the lithologic, physical, and  
Chemical nature of fill material and/or site soils in the observed ‘mounded’ areas via test  
pitting in the areas noted in the attached figure - Areas C and E.  We intend to excavate  
up to 10 test pits and monitor for VOCs with PID to native fill or until groundwater is 
encountered.  We will collect composite soil samples from the surface (0 - 2 ft) and at the 
groundwater / native interface in each test pit (2 samples per test pit, 20 samples total) or 
at the most contaminated interval.  As part of field work, test pit and sample locations 
will be flagged and located by GPS for inclusion on an existing overall site map. 
 
We will be accessing the sites from two locations( see the attached figure for the 
proposed access routes):  1) Area E through the Arundel Corporation property to the west  
of the Masonville site and 2) through the ATC property to the east of the site.  We will  
use existing haul roads where ever possible.  These old haul roads do have some  
vegetation growing in and along them and we will need to remove some shrubs and small 
 trees in order to gain access to the two test pit areas.  We will be very judicious in this 
 effort and will make every attempt to avoid any major trees. The actual test pit areas are  
overgrown with vines and invasive plants, and these will be removed during the sampling  
process.  All materials removed during the test pitting will be placed back in the pit for 
 safety reasons. 



Ms. Dawn McCleary  7 September 2005 
Masonville Sampling Request  Page 3 
 
 
 
We are requesting your approval to conduct this test pitting operation.  It is essential that  
we rule out the presence of hazardous or regulated materials to ensure that they are  
properly managed or removed.  We can walk the site with you if you wish to define the  
areas that will be affected.   
 
Please let me know if you require any additional information.   I am sending a copy of  
this letter to Duncan Stuart for his review also.  Hope you are feeling better. 
 
 
Sincerely, 
 
 
 
Frank W. Pine, Ph.D. 
Project Director 
 
 
 
 
 
 
 
 

  
Cc:  V. Miller 
 D. Stuart 
 S. Storms, MPA Harbor Development 
 P:\State & Local\State\Port of Baltimore\New 2004-2007 Contract\Masonville Studies & EIS\Test Pit Sampling\7 
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EA Engineering, Science, and Technology, Inc. 

15 LOVETON CIRCLE 
SPARKS, MARYLAND  21152 

 
September 9, 2005 

 
 
Ms. Lori Byrne 
Maryland Department of Natural Resources – Natural Heritage 
580 Taylor Avenue, E-1 
Annapolis, Maryland 21401 
 
Dear Ms Byrne: 
 
This letter is in reference to the Maryland Port Administration’s (MPA) study to determine 
the feasibility and suitability of the Masonville Marine Terminal (Masonville) site located in 
Baltimore, Maryland for the confined placement of dredged material from the Baltimore 
Harbor. This project is moving ahead for private permitting and it has been determined that a 
Joint State/Federal Tidal Wetlands Permit will be submitted for this project in December 
2005.  EA Engineering is preparing an Environmental Impact Statement (EIS) for the project 
to support the permit and is requesting information that your agency may have on the 
Masonville site that may assist us in the EIS process.  Public scoping was conducted in early 
summer by the Baltimore District, US Army Corps of Engineers (Regulatory Division) 
although little agency input was received at that time.  We are currently trying to confirm the 
status of some resources that may be utilizing the area.  

 
The Masonville site is located west of the Baltimore Harbor Tunnel in the Fairfield area of 
South Baltimore (Figure 1).  The site is bordered by the Patapsco River and Ferry Bar 
Channel to the North, Masonville Marine Terminal to the South, Fairfield Marine Terminal to 
the East, and approximately 55 acres of Designated Habitat Protection Area (Masonville 
Cove) to the West (Figure 1).  This study is based on the need to identify sites to manage 
approximately 1.5 million cubic yards (mcy) annually of material dredged from Baltimore 
Harbor for at least 20 years.  Dredged material placement at the Masonville site would 
predominantly involve sediment dredged from the Patapsco River, upstream of the line 
between North Point and Rock Point (which is required to be managed in a confined facility if 
placed in the water).   
 
The proposed placement at the site includes the construction of a dredged material placement 
facility (for expansion of the existing terminal) and the enhancement of Masonville Cove, 
located immediately adjacent to the proposed placement facility at the Masonville site.  The 
final use of the placement facility would include development for maritime and commercial 
industry.  The proposed action would include evaluating an alignment for placement at the 
Masonville site (Figure 2).  The alignment is an 117-acre alignment with a total footprint of 



2 

120 acres.  The final elevation for the proposed alternative is 36 ft, with the dikes temporarily 
raised to 42 ft during placement operations.   This project would also include remediation of 
the Kurt Iron & Metal facility (including encapsulation of existing contaminants), which 
would prove to be a significant environmental enhancement to the area.  The Masonville Cove 
improvements will largely act as mitigation for the project.  Potential enhancements at 
Masonville Cove may include shoreline cleanup/rehabilitation, wetlands creation, fish reef 
creation, in-water cleanup and substrate improvements (for SAV protection/propogation), an 
ecological protection area, hiking trails, an observation deck, a canoe launch, and fishing 
beaches.  The community and environmental enhancements would be considered as part of 
the NEPA process. 
 
We are requesting any information your agency may have on the presence of listed species 
associated with the Maryland Natural Heritage Program.  We need this determination as 
quickly as possible in order to get some earth moving equipment onto the land side of 
Masonville Cove in order to determine the extent of potential contamination and debris 
cleanup needed. 
 
If you have any questions or agency input on this matter, please contact me at my home 
office: (410) 745-3433.  Thank you for your time. 

 
 

 
 Sincerely, 

      

 
 

 
for JB 

                                         Jane Boraczek 
                                                                        Project Manager 
 
 
 
Enclosures (2) 
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Figure 1.  Location of Existing Masonville Terminal and Masonville Cove. 
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Figure 2.  Location and Dimensions of Alignment 6 Proposed for the Masonville Dredged Material 
Containment Facility 
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EA Engineering, Science, and Technology, Inc. 

15 LOVETON CIRCLE 
SPARKS, MARYLAND  21152 

 
September 9, 2005 

 
 
Mr. Christopher Mantzaris 
Regional Director, National Marine Fisheries Service 
U.S. Department of Commerce 
One Blackburn Drive 
Gloucester, MA 01930 
 
Dear Mr. Mantzaris: 
 
This letter is in reference to the Maryland Port Administration’s (MPA) study to determine 
the feasibility and suitability of the Masonville Marine Terminal (Masonville) site located in 
Baltimore, Maryland for the confined placement of dredged material from the Baltimore 
Harbor. This project is moving ahead for private permitting and it has been determined that a 
Joint State/Federal Tidal Wetlands Permit will be submitted for this project in December 
2005.  EA Engineering is preparing an Environmental Impact Statement (EIS) for the project 
to support the permit and is requesting information that your agency may have on the 
Masonville site that may assist us in the EIS process.  Public scoping was conducted in early 
summer by the Baltimore District, US Army Corps of Engineers (Regulatory Dividion) 
although little agency input was received at that time.  We are currently trying to confirm the 
status of some resources that may be utilizing the area.  

 
The Masonville site is located west of the Baltimore Harbor Tunnel in the Fairfield area of 
South Baltimore (Figure 1).  The site is bordered by the Patapsco River and Ferry Bar 
Channel to the North, Masonville Marine Terminal to the South, Fairfield Marine Terminal to 
the East, and approximately 55 acres of Designated Habitat Protection Area (Masonville 
Cove) to the West (Figure 1).  This study is based on the need to identify sites to manage 
approximately 1.5 million cubic yards (mcy) annually of material dredged from Baltimore 
Harbor for at least 20 years.  Dredged material placement at the Masonville site would 
predominantly involve sediment dredged from the Patapsco River, upstream of the line 
between North Point and Rock Point (which is required to be managed in a confined facility if 
placed in the water).   
 
The proposed placement at the site includes the construction of a dredged material placement 
facility (for expansion of the existing terminal) and the enhancement of Masonville Cove, 
located immediately adjacent to the proposed placement facility at the Masonville site.  The 
final use of the placement facility would include development for maritime and commercial 
industry.  The proposed action would include evaluating an alignment for placement at the 
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Masonville site (Figure 2).  The alignment is an 117-acre alignment with a total footprint of 
120 acres.  The final elevation for the proposed alternative is 36 ft, with the dikes temporarily 
raised to 42 ft during placement operations.   This project would also include remediation of 
the Kurt Iron & Metal facility (including encapsulation of existing contaminants), which 
would prove to be a significant environmental enhancement to the area.  The Masonville Cove 
improvements will largely act as mitigation for the project.  Potential enhancements at 
Masonville Cove may include shoreline cleanup/rehabilitation, wetlands creation, fish reef 
creation, in-water cleanup and substrate improvements (for SAV protection/propogation), an 
ecological protection area, hiking trails, an observation deck, a canoe launch, and fishing 
beaches.  The community and environmental enhancements would be considered as part of 
the NEPA process.   
 
We are requesting any information your agency may have on the presence of listed species 
under NMFS jurisdiction that may be utilizing the site.  We have also conducted informatl 
consultations on EFH for the lower Patapsco River but would like to have confirmation of the 
status of EFH in the project area.  We need this determination as quickly as possible in order 
to complete our EIS. 
 
If you have any questions or agency input on this matter, please contact me at my home 
office: (410) 745-3433.  Thank you for your time. 

 
 
 Sincerely, 
 
 
 
                                         Jane Boraczek 
                                                                        Project Manager 
 
 
 
Enclosures (2) 
CC:   John S. Nichols 
U.S. Department of Commerce 
NOAA/NMFS 
Chesapeake Bay Office 
410 Severn Avenue, Suite 107A 
Annapolis, MD   21403 
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Figure 1.  Location of Existing Masonville Terminal and Masonville Cove. 
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Figure 2.  Location and Dimensions of Alignment 6 Proposed for the Masonville Dredged Material 
Containment Facility 
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EA Engineering, Science, and Technology, Inc. 

15 LOVETON CIRCLE 
SPARKS, MARYLAND  21152 

 
September 9, 2005 

 
 
Mr. John Wolflin 
Supervisor 
U.S. Fish and Wildlife Service 
Chesapeake Bay Field Office 
177 Admiral Cochrane Drive  
Annapolis, Maryland 21014 
 
Dear Mr. Wolflin: 
 
This letter is in reference to the Maryland Port Administration’s (MPA) study to determine 
the feasibility and suitability of the Masonville Marine Terminal (Masonville) site located in 
Baltimore, Maryland for the confined placement of dredged material from the Baltimore 
Harbor. This project is moving ahead for private permitting and it has been determined that a 
Joint State/Federal Tidal Wetlands Permit will be submitted for this project in December 
2005.  EA Engineering is preparing an Environmental Impact Statement (EIS) for the project 
to support the permit and is requesting information that your agency may have on the 
Masonville site that may assist us in the EIS process.  Public scoping was conducted in early 
summer by the Baltimore District, US Army Corps of Engineers (Regulatory Division) 
although little agency input was received at that time.  We are currently trying to confirm the 
status of some resources that may be utilizing the area.  

 
The Masonville site is located west of the Baltimore Harbor Tunnel in the Fairfield area of 
South Baltimore (Figure 1).  The site is bordered by the Patapsco River and Ferry Bar 
Channel to the North, Masonville Marine Terminal to the South, Fairfield Marine Terminal to 
the East, and approximately 55 acres of Designated Habitat Protection Area (Masonville 
Cove) to the West (Figure 1).  This study is based on the need to identify sites to manage 
approximately 1.5 million cubic yards (mcy) annually of material dredged from Baltimore 
Harbor for at least 20 years.  Dredged material placement at the Masonville site would 
predominantly involve sediment dredged from the Patapsco River, upstream of the line 
between North Point and Rock Point  (which is required to be managed in a confined facility 
if placed in the water).   
 
The proposed placement at the site includes the construction of a dredged material placement 
facility (for expansion of the existing terminal) and the enhancement of Masonville Cove, 
located immediately adjacent to the proposed placement facility at the Masonville site.  The 
final use of the placement facility would include development for maritime and commercial 



2 

industry.  The proposed action would include evaluating an alignment for placement at the 
Masonville site (Figure 2).  The alignment is an 117-acre alignment with a total footprint of 
120 acres.  The final elevation for the proposed alternative is 36 ft, with the dikes temporarily 
raised to 42 ft during placement operations.   This project would also include remediation of 
the Kurt Iron & Metal facility (including encapsulation of existing contaminants), which 
would prove to be a significant environmental enhancement to the area.  The Masonville Cove 
improvements will largely act as mitigation for the project.  Potential enhancements at 
Masonville Cove may include shoreline cleanup/rehabilitation, wetlands creation, fish reef 
creation, in-water cleanup and substrate improvements (for SAV protection/propogation), an 
ecological protection area, hiking trails, an observation deck, a canoe launch, and fishing 
beaches.  The community and environmental enhancements would be considered as part of 
the NEPA process. 
 
We are requesting any information your agency may have on the presence of listed species 
under USFWS jurisdiction that may be utilizing the site.  We need this determination as 
quickly as possible in order to complete our EIS.   
 
If you have any questions or agency input on this matter, please contact me at my home 
office: (410) 745-3433.  Thank you for your time. 

 
 
 Sincerely, 
 
 
 
 
                                         Jane Boraczek 
                                                                        Project Manager 
 
 
 
Enclosures (2) 
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Figure 1.  Location of Existing Masonville Terminal and Masonville Cove. 
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Figure 2.  Location and Dimensions of Alignment 6 Proposed for the Masonville Dredged Material 
Containment Facility 









 

 

October 14, 2005 
 
Ms. Jane Boraczek 
EA Engineering 
9267 Pennywhistle Drive 
McDaniel, MD  21647 
 
RE: Environmental Review for Masonville Marine Terminal Site, Baltimore, Maryland. 
 
Dear Ms. Boraczek: 

 
The Wildlife and Heritage Service has determined that there are no State or Federal records for rare, 
threatened or endangered species within the boundaries of the project site as delineated.  As a result, 
we have no specific comments or requirements pertaining to protection measures at this time.  Please 
note however that the utilization of state funds, the need to obtain a state-authorized permit, or changes 
to the plan might warrant additional evaluations that could lead to protection or survey 
recommendations by the Wildlife and Heritage Service.  Please contact us again for further 
coordination if this project falls into one of those categories.   
 
We would also like to point out that our initial evaluation of this project should not be interpreted as 
meaning that it is not possible for rare, threatened or endangered species to be present.  Certain species 
could be present without documentation because adequate surveys may not have been conducted in the 
past.  Although we are not requiring any surveys, we would like to bring to your attention that Wildlife 
and Heritage Service’s Natural Heritage database records do indicate that there is a breeding record for 
the state  rare Hooded Merganser (Lophodytes cucullatus) and the Common Moorhen (Gallinula 
chloropus), a species with In Need of Conservation status in Maryland, known to occur within the 
vicinity of the project site.  These species could potentially occur on the project site itself, if the 
appropriate wetland habitat is present.   
 
In order to prevent disturbance to any breeding individuals of these two species, we recommend that 
work in or near any wetlands not be conducted during the breeding season of the Hooded Merganser 
and Common Moorhen, which is typically mid-March to end of June of any given year.  Since the 
populations of these native birds have declined historically we would encourage efforts to help 
conserve them across the state.  Feel free to contact us if you would like technical assistance regarding 
the conservation of these important species. 

 
It is also important to note that the open waters that are adjacent to or part of the site are known 
historic waterfowl concentration areas.  If there is to be any construction of water-dependent facilities 
please contact Larry Hindman of the Wildlife and Heritage Service at (410) 221-8838, for further 
technical assistance regarding waterfowl.  
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 October 14, 2005 
 

Thank you for allowing us the opportunity to review these projects.  If you should have any further 
questions regarding this information, please contact me at (410) 260-8573. 

 
       

Sincerely, 

        
       

 Lori A. Byrne, 
       Environmental Review Coordinator 
       Wildlife and Heritage Service 
       MD Dept. of Natural Resources 

 
ER# 2005.2198.bc 
Cc: D. Brinker, DNR 
 L. Hindman, DNR 

R. Esslinger, CAC 



1 

 
  COMMUNICATIONS  RECORD  FORM 
 

 
Person Contacted:   Tricia Kimmel  
Date:     October 20, 2005 
Affiliation:    Maryland Department of Natural Resources, Oxford Laboratory 
Address:     
Type of Contact:   Phone 
Person Making Contact:   Kaitlin McCormick 
 
Communications Summary:   
 
I spoke with Tricia to obtain information on sea turtles within the Patapsco River and the Chesapeake Bay in 
general. I gave her a brief explanation of the information needed for the Section 7 consultation. She is sending 
a digital copy of a report discussing data from 1991 to 2003. This report will discuss incidental catches and 
sea turtle strandings within the Bay. To her knowledge, there have been no sea turtle strandings or incidental 
captures in the Patapsco River since 1991. In 2004 and 2005 (to date), there were no sea turtle strandings or 
incidental catches in the Patapsco River. Tricia did state that there have been sea turtles reported in the 
Magothy River and the Back River which are the rivers north and south of the Patapsco River. She 
recommended consulting Cindi Perry at the National Aquarium to verify that they have not been informed of 
any catches or strandings in the Baltimore Harbor or Patapsco River. Cindi Perry can be reached at 410-576-
8723.  
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  COMMUNICATIONS  RECORD  FORM 
 

 
Person Contacted:   Cindi Perry 
Date:     October 25, 2005 
Affiliation:    National Aquarium at Baltimore, Marine Mammal Strandings Program 
Address:     
Type of Contact:   Phone (410-576-8723) 
Person Making Contact:   Kaitlin McCormick 
 
Communications Summary:   
 
Cindi confirmed what Tricia Kimmel said about sea turtle strandings. Cindi is unaware of any but will 
check data reports from before her work at the aquarium and will call back if she finds any reports of sea 
turtles in the Patapsco or Inner Harbor. She scanned through data and did not see any strandings in the 
Patapsco or Inner Harbor. She said that she “wouldn’t even expect to see them [sea turtles] in the 
Harbor.” She noted that there has been sea turtle activity in the bay in general, but does not think there 
has been any sea turtle activity in the Patapsco or Inner Harbor. She said it would be “very much out of 
the ordinary” to have sea turtle activity in the Inner Harbor.  
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  COMMUNICATIONS  RECORD  FORM 
 

 
Person Contacted:   Wendy McPherson 
Date:     January 13, 2006 
Affiliation:    U.S. Geological Survey, Maryland Branch 
Address:     
Type of Contact:   Phone- 410-238-4200 
Person Making Contact:   Kaitlin McCormick 
 
Communications Summary:   
 
I called the USGS to determine whether or not there is a cross section of the Patapsco River, specifically the 
middle branch, that shows the underlying rock formations.  Ms. McPherson said that I should send an e-mail 
to Dan Soeder who was out of the office and that he should be able to check up on that.  Mr. Soeder’s email 
address is dsoeder@usgs.gov.  If I do not hear from him in a few days she said to contact her again. Her e-
mail address is wsmcpher@usgs.gov.  
 
 

 



McCormick, Kaitlin 

From: Daniel J Soeder [dsoeder@usgs.gov]

Sent: Tuesday, January 17, 2006 6:57 PM

To: McCormick, Kaitlin

Cc: Wendy S McPherson

Subject: Re: Patapsco River Cross Section
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Hi Kaitlin.  Your question may be better suited to the Maryland Geological Survey (MGS) than to us; however, I 
will do my best.  
 
The unit is defined in older texts as the Arundel formation of the Potomac Group; later documents and the MGS 
geologic map for Anne Arundel County refer to it as the Arundel Clay.  The cross section on the map shows the 
Arundel Clay having a thickness of 40 to 120 feet in the north end of the county near the Patapsco River, and 
thinning to the south.  Without knowing the precise location of where you are interested, it is difficult to pinpoint an 
answer beyond that rather broad range.  The clay is documented in the Lexicon of Geologic Names as being 
formed of large and small lens-shaped bodies that filled depressions in the underlying Patuxent Formation.  The 
Lexicon states that these lenses are up to 125 feet thick, which seems to agree with the map, so this may be a 
good upper limit.  The clay is described as being carbon-rich, dense, hard, and containing numerous siderite (iron 
carbonate) nodules.  These nodules and the weathered iron oxides they produced were, in fact, mined as iron ore 
during colonial times along Furnace Branch.   FYI, the Lexicon also notes that the clay contains fossilized tree 
trunks and occasional dinosaur bones.  It is Cretaceous in age.  
 
I suggest you visit the MGS web site for more information.  They may have access to wells drilled near your 
location with more precise thickness and composition data.  
 
http://www.mgs.md.gov/  
 
I hope this was of some help.  Thank you for contacting the USGS.  
 
-  Dan Soeder  
 
********************************************************* 
Daniel J. Soeder, U.S. Geological Survey 
Maryland-Delaware-DC Water Science Center 
8987 Yellow Brick Road, Baltimore, MD 21237 
(410) 238-4213    Fax: (410) 238-4210 
dsoeder@usgs.gov 
*********************************************************  
 
 
 

 
 
 

"McCormick, Kaitlin" <kmccormick@eaest.com> 

01/13/2006 01:55 PM  
 
 

To <dsoeder@usgs.gov> 
cc

Subject Patapsco River Cross Section



I spoke with Wendy McPherson on the phone briefly this afternoon and she suggested I contact you. I 
was wondering if the USGS had a cross section of the middle branch of the Patapsco River. Specifically 
I am looking for one that will indicate the thickness of the Arundel formation in that region. Any 
assistance you can provide is appreciated.  
   
Thank you!  
   
Kaitlin  
   
Kaitlin McCormick  
EA Engineering, Science, and Technology  
15 Loveton Circle 
Sparks, MD 21152  
ph: (410) 771-4950 x5989  
fax: (410) 771-4204  
kmccormick@eaest.com  
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McCormick, Kaitlin 

From: Boraczek, Jane

Sent: Friday, February 17, 2006 10:47 AM

To: McCormick, Kaitlin

Subject: FW: Masonville Map... P.S. 

Follow Up Flag: Follow up

Flag Status: Completed
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___________________________ 
Jane Boraczek 
EA-Eastern Shore 
9267 Pennywhistle Dr. 
McDaniel, MD 21647 
410-745-3433 
cell: 410-746-6968 
 

From: Therres, Glenn [mailto:GTHERRES@dnr.state.md.us] 
Sent: Thu 1/19/2006 9:31 AM 
To: Boraczek, Jane 
Subject: RE: Masonville Map... P.S.  
 
Yes, I will block off the 28-30. 

-----Original Message----- 
From: Boraczek, Jane [mailto:jboraczek@eaest.com] 
Sent: Thursday, January 19, 2006 8:36 AM 
To: Therres, Glenn 
Cc: Frazier, Mary A NAB02 
Subject: RE: Masonville Map... P.S.  
 
Just got an email from Mary Frazier who would like to go too but is our that week.  Can we make it one day 
the following week? 
  
___________________________ 
Jane Boraczek 
EA-Eastern Shore 
9267 Pennywhistle Dr. 
McDaniel, MD 21647 
410-745-3433 
cell: 410-746-6968 
 

From: Therres, Glenn [mailto:GTHERRES@dnr.state.md.us] 
Sent: Thu 1/19/2006 7:55 AM 
To: Boraczek, Jane 
Subject: RE: Masonville Map 
 
How about one day during the week of March 20th?



-----Original Message----- 
From: Boraczek, Jane [mailto:jboraczek@eaest.com] 
Sent: Thursday, January 19, 2006 7:44 AM 
To: Therres, Glenn 
Cc: Byrne, Lori; Brinker, Dave; Frazier, Mary A NAB02 
Subject: RE: Masonville Map 
 
Hi Glenn-- 
  
Thanks for your input.  Dave Drinker and I have consulted on this nest informally in the past and 
everything I see below is consistent with my understanding of the issues.   
  
FYI:  The MPA has a birder that they allow on to the site to do species counts every other month or 
so (because the Cove is one of the best places to bird watch within the City).  The deal is that he 
has to submit the list so the Port has some informal monitoring of the site.  He was the first to alert 
us that the old nest tree had blown down.  (We have pictures somewhere that our field team took 
during sediment sampling).  We have gotten reports that an eagle is still hanging around the area 
(as of last November) but have not put anyone on land to see if nest building is occurring.   
  
We would love to have you go out with one of our scientists in March.  If I can arrange it, maybe we 
can get you there by boat....which is much easier access than through the land side for various 
reasons.  Let me know if you have a preference of dates and I'll arrange it from this side. 
  
Jane 
___________________________ 
Jane Boraczek 
EA-Eastern Shore 
9267 Pennywhistle Dr. 
McDaniel, MD 21647 
410-745-3433 
cell: 410-746-6968 
 

From: Therres, Glenn [mailto:GTHERRES@dnr.state.md.us] 
Sent: Wed 1/18/2006 8:27 AM 
To: Boraczek, Jane 
Cc: Byrne, Lori; Brinker, Dave 
Subject: RE: Masonville Map 
 
The bald eagle nest (BC-04-01) was located near the tip of the area designated "Bird Sanctuary" on 
the Masonville Cove Environmental Restoration map you provided.  Though I have not surveyed 
that nest since 2004, I have been told that the nest has been damaged.  A survey of that area 
should be conducted in March 2006 to determine if the bald eagles have built a new nest or 
refurbished their original one. 
  
If the bald eagles continue to nest at the site, than a nest site protection plan will need to be 
developed.  Normal nest site protection measures include: 
  

1. Establish a 1/4-mile protection zone around the eagle nest.  
2. No construction activities should occur within 660 feet of the nest.  
3. Beyond 660 feet, a time-of-year restriction (December 15 - June 15) should be implemented 

for any construction activities within 1/4 mile of the nest. 

These guidelines can be modified upon agreement by my office and the U.S. Fish & Wildlife 
Service. 
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I would be glad to accompany someone from your office to search for a new or refurbished bald 
eagle nest on the site in March. 
  
  
Glenn D. Therres 
Maryland Department of Natural Resources 
Wildlife and Heritage Service 
410-260-8572 
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McCormick, Kaitlin 

From: Boraczek, Jane

Sent: Monday, January 30, 2006 2:56 PM

To: Steve Storms; Jim Runion; Kotulak, Pete /BA; Pine, Frank; tbant@menv.com; Karen Cushman

Cc: McCormick, Kaitlin; Dennis Urso

Subject: FW: revised 004 Masonville EFH text.doc

Page 1 of 1FW: revised 004 Masonville EFH text.doc
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-----Original Message----- 
From: John Nichols [mailto:John.Nichols@noaa.gov] 
Sent: Friday, January 27, 2006 4:02 PM 
To: Frazier, Mary A NAB02 
Subject: Re: revised 004 Masonville EFH text.doc 
 
Frazier, Mary A NAB02 wrote: 
 
> <<revised 004 Masonville EFH text.doc>> 
> 
> John, 
> 
> I know the port wants to meet with you concerning TOY restrictions, 
> but I thought you'd want to review this first. 
> 
> Mary Frazier 
> Corps of Engineers 
> Regulatory Branch 
> 410-962-5679 
> 
I discussed the issue of a TOY with the Port representatives at JE this past 
Wednesday.  Essentially, I am recommending that any action that will 
re-suspend significant amounts of sediment into the water column, such as 
dredging, be restricted from February 15- June 1. I omitted that last 15 days 
of the normal restriction period, since this is primarily to protect late 
striped bass spawning activity. Frank Hammonds of the Port also mentioned 
that they are working on a plan to enclose the site footprint with a sand 
berm, that would isolate subsequent actions within the berm from the outside 
riverine waters. If that comes to fruition, then all actions occurring inside 
the berm could be conducted during the restriction period.



McCormick, Kaitlin 

From: Boraczek, Jane

Sent: Thursday, March 16, 2006 6:48 AM

To: McCormick, Kaitlin; Frazier, Mary A NAB02

Cc: Hobbs, Vance G NAB02

Subject: FW: Waterfowl concnetration areas in the Harbor
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From: Hindman, Larry [mailto:LHINDMAN@dnr.state.md.us] 
Sent: Wed 3/15/2006 1:33 PM 
To: Boraczek, Jane 
Cc: Limpert, Roland 
Subject: RE: Waterfowl concnetration areas in the Harbor 
 
No TOY restriction needed for this proposed work. 
  
Larry 

-----Original Message----- 
From: Boraczek, Jane [mailto:jboraczek@eaest.com] 
Sent: Wednesday, March 15, 2006 11:01 AM 
To: Hindman, Larry 
Cc: Limpert, Roland 
Subject: Waterfowl concnetration areas in the Harbor 
 
Larry (and Roland)-- 
  
Hi.  I've tried to call you (Larry) a couple times on this issue and Roland suggested that I email you.   
  
I am working on an EIS for a potential dredged material placement site in Baltimore Harbor (Masonville).  
Part of the site lies on the edge of an area that maps up as a historical waterfowl concentration area.  We 
consulted with Lori Byrne on this project last fall and she CC'ed you on the response.  Recently, 
MDE consulted with Roland who indicated that DNR would not require TOY restrictions on construction.  
However, I really need to confirm that with you in order to satisfy the Corps and MDE.   
  
Attached please find two maps that were used for general coordination purposes  to help your review.  
Masonville is the NW site.  Please let me know ASAP whether there will be a waterfowl TOY restriction for 
this project.  A reply to this email would be sufficient for my needs.  Thanks, in advance and please don't 
hesitate to ask questions. 
  
Jane Boraczek 
___________________________ 
Jane Boraczek 
EA-Eastern Shore 
9267 Pennywhistle Dr. 
McDaniel, MD 21647 
410-745-3433 
cell: 410-746-6968 
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McCormick, Kaitlin

From: Hobbs, Vance G NAB02 [vance.g.hobbs@usace.army.mil]
Sent: Thursday, March 16, 2006 2:03 PM
To: McCormick, Kaitlin; Boraczek, Jane
Subject: FW: Masonville PDEIS

 
F.Y.I.

-----Original Message-----
From: Honeczy, Marian [mailto:MHONECZY@dnr.state.md.us]
Sent: Thursday, March 16, 2006 1:37 PM
To: Frazier, Mary A NAB02; Hobbs, Vance G NAB02; Romeo, Jon NAB02
Subject: RE: Masonville PDEIS

Compliance with the State Forest Conservation Act and Regulations is not required.

Marian Honeczy
State Forest Conservation Program Coordinator MD DNR Forest Service
580 Taylor Ave   E-1
Annapolis, MD  21401
(410) 260-8511

-----Original Message-----
From: Frazier, Mary A NAB02 [mailto:Mary.A.Frazier@nab02.usace.army.mil]
Sent: Monday, March 13, 2006 2:38 PM
To: Golden, Greg; mconley@dnr.state.md.us; Honeczy, Marian; Owens, Mary; Dintaman, Ray; 
Esslinger, Regina; Limpert, Roland; Serey, Ren; Butch.Jim@epamail.epa.gov; Muir.; 
Bob_Zepp@fws.gov; ray_li@fws.gov; eghigiarelli@mde.state.md.us; jkincaid@mde.state.md.us; 
rayella@mde.state.md.us; stsai@mde.state.md.us; RCuthbertson@mde.state.md.us; 
John.Nichols@noaa.gov; GHarman@mde.state.md.us; jmcdill@mde.state.md.us; 
bdye@mde.state.md.us; estone@mde.state.md.us; rcuthbertson@mde.state.md.us; 
gsetzer@mde.state.md.us; pgaynor@mdot.state.md.us; cpoukish@mde.state.us; 
mrowe@mde.state.md.us; Mary.Colligan@noaa.gov; Snyder, Michael R NAB02; McKee, Jeffrey A 
NAB02; Romeo, Jon NAB02; Mendelsohn, Mark NAB02; Lorenz, Carl J NAB02; Hobbs, Vance G 
NAB02
Subject: Masonville PDEIS

Subject:  Masonville Dredged Material Containment Facility PDEIS available for agency 
comment. 

I am requesting your review and comment on the Preliminary Draft Environmental Impact 
Statement for the proposed Masonville Dredged Material Containment Facility.  We currently
have Chapters 1-3 available electronically.  To access the electronic chapters of the 
PDEIS follow the directions to access the ftp site below.  EA can forward you a hard copy 
of sections you have interest in reviewing as they become available.  Please contact them 
directly using the information below. We are providing the read ahead chapters of the 
PDEIS as they come available to better accommodate your review schedule. Once the entire 
PDEIS is available for review, we will contact you with a cut off date for comments.  We 
will notify you by e-mail as further chapter/sections become available on the ftp site.  
If you have any questions please do not hesitate to contact me at 410-962-4252.

All files, including Appendices, will be available in a special area of EA's Port ftp 
site: 

Address: ftp://eaftp.eaest.com/Masonville_PDEIS_Read_Ahead
username: mpa
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password: mpa0313

- If you have problems using the link above, type the path into your
browser. (Note the underscores between words).
- If you continue to have problems, go to the general ftp area
(ftp://eaftp.eaest.com) and use the username and password.  Once you are in, you will see 
the "Masonville_PDEIS_Read_Ahead" Folder.
- If you continue to have problems, please email Jane or Kaitlin
(addresses below)

Please submit comments directly to the Corps Regulatory staff.  Electronic comments (via 
email) preferred and should be copied to all Corps staff:  

Name Phone Email
Vance Hobbs 410-962-5691 vance.g.hobbs@usace.army.mil
Mary Frazier 410-962-5679 mary.a.frazier@nab02.usace.army.mil
Jon Romeo 410-962-6079 jon.romeo@nab02.usace.army.mil

If you prefer to send comments via US mail, please send to:

Vance Hobbs Operations Division, Regulatory Branch U.S. Army Corps of Engineers
ATTN: CENAB-OP-RMN

P.O. Box 1715
Baltimore, MD 21203-1715

Corps Fax Number: 410-962-6024

If you need hard copies or have any problem downloading sections, please contact EA staff 
directly:

Name Phone Email
Jane Boraczek 410-745-3433 jboraczek@eaest.com
Kaitlin McCormick 410-771-4950 x5989 kmccormick@eaest.com
_____________________________________________________________________________
____________

Vance Hobbs
U.S. Army Corps of Engineers
Baltimore District
410-962-5691
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  COMMUNICATIONS  RECORD  FORM 
 

 
Person Contacted:   Sergeant Dorsey  
Date:     March 20, 2006 
Affiliation:    Maryland Department of Natural Resources 
Address:     
Type of Contact:   Phone (410-260-3289) 
Person Making Contact:   Kaitlin McCormick 
 
Communications Summary:   
 
Sergeant Dorsey indicated that no permits are required from DNR to relocate a single commercial 
mooring buoy, but that the Coast Guard should be contacted to determine whether or not any permits 
would be required from them.  The DNR should be notified of the existing mooring buoy location and the 
future mooring buoy location and that the Coast Guard should also be notified.  No permits or approval 
would be required from DNR. 

 



McCormick, Kaitlin 

From: Hobbs, Vance G NAB02 [vance.g.hobbs@usace.army.mil]

Sent: Monday, March 20, 2006 3:40 PM

To: Frazier, Mary A NAB02; GGOLDEN@dnr.state.md.us; mconley@dnr.state.md.us; 
MHONECZY@dnr.state.md.us; MOWENS@dnr.state.md.us; RDintaman@dnr.state.md.us; 
resslinger@dnr.state.md.us; RLIMPERT@dnr.state.md.us; rserey@dnr.state.md.us; 
Butch.Jim@epamail.epa.gov; Muir.; Bob_Zepp@fws.gov; ray_li@fws.gov; 
eghigiarelli@mde.state.md.us; jkincaid@mde.state.md.us; rayella@mde.state.md.us; 
stsai@mde.state.md.us; RCuthbertson@mde.state.md.us; John.Nichols@noaa.gov; 
GHarman@mde.state.md.us; jmcdill@mde.state.md.us; bdye@mde.state.md.us; 
estone@mde.state.md.us; rcuthbertson@mde.state.md.us; gsetzer@mde.state.md.us; 
pgaynor@mdot.state.md.us; cpoukish@mde.state.us; mrowe@mde.state.md.us; 
Mary.Colligan@noaa.gov; Snyder, Michael R NAB02; McKee, Jeffrey A NAB02; Romeo, 
Jon NAB02; Mendelsohn, Mark NAB02; Lorenz, Carl J NAB02

Cc: Boraczek, Jane; McCormick, Kaitlin; Steve Storms

Subject: Masonville Dredged Material Containment Facility PDEIS Available For Agency Comment 
thru April 7th.

Follow Up Flag: Follow up

Due By: Friday, April 07, 2006 4:30 PM

Flag Status: Completed
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    The ftp site has been updated with the complete Masonville PDEIS.  EA will provide hard copies to 
the agencies requesting them (EA contact information provided below).  To get to the electronic 
chapters of the document follow the link below. Please provide comments on the PDEIS no later 
than April 7, 2006. Submit comments directly to the Corps Regulatory staff.  Electronic comments (via 
email) are preferred and should be copied to all Corps staff.  If you have any questions, please do not 
hesitate to contact me. 

Thanks, 

Vance Hobbs 

LINK TO ELECTRONIC DOCUMENTS 
 
Address:        ftp://eaftp.eaest.com/Masonville_PDEIS_Read_Ahead   
username:       mpa 
password:       mpa0313 

Corps Staff                    Phone                   Email 

Vance Hobbs             410-962-5691        vance.g.hobbs@usace.army.mil  
Mary Frazier              410-962-5679        mary.a.frazier@nab02.usace.army.mil 
Jon Romeo                410-962-6079        jon.romeo@nab02.usace.army.mil  

EA Staff                        Phone                                Email 

Jane Boraczek               410-745-3433                   jboraczek@eaest.com  
Kaitlin McCormick        410-771-4950 x5989        kmccormick@eaest.com  
 



If you prefer to send comments via US mail, please send to: 
 
Vance Hobbs 
U.S. Army Corps of Engineers 
Operations Division, Regulatory Branch 
ATTN: CENAB–OP-RMN 
P.O. Box 1715 
Baltimore, MD 21203–1715 
 
Corps Fax Number: 410-962-6024 ATTN: Vance Hobbs 
____________________________________________________________________________________
  
 
-----Original Message----- 
From: Frazier, Mary A NAB02 
Sent: Monday, March 13, 2006 2:38 PM 
To: 'GGOLDEN@dnr.state.md.us'; 'mconley@dnr.state.md.us'; 'MHONECZY@dnr.state.md.us'; 
'MOWENS@dnr.state.md.us'; 'RDintaman@dnr.state.md.us'; 'resslinger@dnr.state.md.us'; 'RLIMPERT@dnr.state.md.us'; 
'rserey@dnr.state.md.us'; 'Butch.Jim@epamail.epa.gov'; 'Muir.'; 'Bob_Zepp@fws.gov'; 'ray_li@fws.gov'; 
'eghigiarelli@mde.state.md.us'; 'jkincaid@mde.state.md.us'; 'rayella@mde.state.md.us'; 'stsai@mde.state.md.us'; 
'RCuthbertson@mde.state.md.us'; 'John.Nichols@noaa.gov'; 'GHarman@mde.state.md.us'; 'jmcdill@mde.state.md.us'; 
'bdye@mde.state.md.us'; 'estone@mde.state.md.us'; 'rcuthbertson@mde.state.md.us'; 'gsetzer@mde.state.md.us'; 
'pgaynor@mdot.state.md.us'; 'cpoukish@mde.state.us'; 'mrowe@mde.state.md.us'; 'Mary.Colligan@noaa.gov'; Snyder, 
Michael R NAB02; McKee, Jeffrey A NAB02; Romeo, Jon NAB02; Mendelsohn, Mark NAB02; Lorenz, Carl J NAB02; 
Hobbs, Vance G NAB02 
Subject: Masonville PDEIS 
 
Subject:  Masonville Dredged Material Containment Facility PDEIS available for agency comment. 
 
 
I am requesting your review and comment on the Preliminary Draft Environmental Impact Statement for the proposed 
Masonville Dredged Material Containment Facility.  We currently have Chapters 1-3 available electronically.  To access the 
electronic chapters of the PDEIS follow the directions to access the ftp site below.  EA can forward you a hard copy of 
sections you have interest in reviewing as they become available.  Please contact them directly using the information below. 
We are providing the read ahead chapters of the PDEIS as they come available to better accommodate your review schedule. 
Once the entire PDEIS is available for review, we will contact you with a cut off date for comments.  We will notify you by 
e-mail as further chapter/sections become available on the ftp site.  If you have any questions please do not hesitate to contact 
me at 410-962-4252. 
 
 
All files, including Appendices, will be available in a special area of EA’s Port ftp site: 
 
Address:        ftp://eaftp.eaest.com/Masonville_PDEIS_Read_Ahead 
username:       mpa 
password:       mpa0313 
 
-       If you have problems using the link above, type the path into your browser. (Note the underscores between words). 
-       If you continue to have problems, go to the general ftp area (ftp://eaftp.eaest.com) and use the username and password.  
Once you are in, you will see the “Masonville_PDEIS_Read_Ahead” Folder. 
-       If you continue to have problems, please email Jane or Kaitlin (addresses below) 
 
Please submit comments directly to the Corps Regulatory staff.  Electronic comments (via email) preferred and should be 
copied to all Corps staff:  
 
Name            Phone           Email 
Vance Hobbs     410-962-5691    vance.g.hobbs@usace.army.mil 
Mary Frazier 410-962-5679       mary.a.frazier@nab02.usace.army.mil 
Jon Romeo       410-962-6079    jon.romeo@nab02.usace.army.mil 
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If you prefer to send comments via US mail, please send to: 
 
Vance Hobbs Operations Division, Regulatory Branch U.S. Army Corps of Engineers 
ATTN: CENAB–OP-RMN 
 
P.O. Box 1715 
Baltimore, MD 21203–1715 
 
Corps Fax Number: 410-962-6024 
 
If you need hard copies or have any problem downloading sections, please contact EA staff directly: 
 
Name    Phone   Email 
Jane Boraczek   410-745-3433    jboraczek@eaest.com 
Kaitlin McCormick       410-771-4950 x5989      kmccormick@eaest.com 
_________________________________________________________________________________________ 
 
Vance Hobbs 
U.S. Army Corps of Engineers 
Baltimore District 
410-962-5691 
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  COMMUNICATIONS  RECORD  FORM 
 

 
Person Contacted:   Bernard Bohenek    
Date:     March 23, 2006 
Affiliation:    Director, Bureau of Environmental Services, Environmental Health Division 
Address:     
Type of Contact:   Phone (410-396-4428) 
Person Making Contact:   Kaitlin McCormick 
 
Communications Summary:   
 
Mr. Bohenek stated that there were no drinking water wells within the City of Baltimore and that any 
drinking water well placed in the City of Baltimore would require a permit from the City.  
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  COMMUNICATIONS  RECORD  FORM 
 

 
Person Contacted:   Ron Houck and then CWO2 Michael Lemay  
Date:     March 23, 2006 
Affiliation:    U.S. Coast Guard 
Address:     
Type of Contact:   Phone (410-576-2674) 
Person Making Contact:   Kaitlin McCormick 
 
Communications Summary:   
 
Mr. Ron Houck said that a permit would be required for the relocation of a commercial mooring buoy and 
connected me with Michael Lemay.  Mr. Lemay said that a permit from District 5 would be required to 
relocate the commercial mooring buoy and the initial permits to place the buoy should be on file. He sent 
me an e-mail with the permit application and information immediately following our conversation. 

 







McCormick, Kaitlin 

From: Michael.R.Lemay@uscg.mil on behalf of Lemay, Michael BOSN2 
[Michael.R.Lemay@uscg.mil]

Sent: Thursday, March 23, 2006 1:41 PM

To: McCormick, Kaitlin

Subject: Private Aid to Navigation Application

Attachments: PATON APPL.pdf; 5th district PATON Info.pdf

Page 1 of 1Private Aid to Navigation Application
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Kate-As requested here is the application required for approval from the Fifth Coast Guard District to relocate the 
aid. If you should have any further questions please feel free to contact me. 

<<PATON APPL.pdf>> <<5th district PATON Info.pdf>>  

CWO2 Michael Lemay  
USCG SECTOR BALTIMORE  
AIDS TO NAVIGATION OFFICER  
2401 Hawkins Point Road  
Baltimore, MD 21226-5000  
Tel-410-576-2526 (W)  
     443-871-2936 (C)  



5th COAST GUARD DISTRICT         March 2004 
PRIVATE AIDS TO NAVIGATION INFORMATION HANDOUT  

 
 
 

 
 
 
 
 

5th Coast Guard District  

Private Aids to Navigation  

Information Handout  
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Definitions:  
Temporary aids are those that will be on station six months or less and do not require an 
application. These aids only require notification to the Coast Guard by letter, fax or 
email, for publication in the Local Notice to Mariners (LNM).  
 
Permanent aids are those that will be on station for more than six months. These aids do 
require a completed and approved Private Aids to Navigation application (Form CG-
2554), which is included in this handout.  
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TITLE 33, CODE OF FEDERAL REGULATIONS, SUBCHAPTER C 
(PARTS 62 AND 66 edited) 

• PART 62 - UNITED STATES AIDS TO NAVIGATION SYSTEM 
 

o 62.23 Beacons and buoys  
o 62.25 Lateral marks  
o 62.31 Special marks  
o 62.33 Information and regulatory marks  
o 62.34 Numbers and letters  
o 62.45 Lights characteristics  

 
(Subpart B - The U.S. Aids to Navigation System.)  
 
62.23 Beacons and buoys  
 

(a) Aids to navigation are placed on shore or marine sites to assist a navigator to 
determine his position or safe course. They may mark limits of navigable 
channels, or warn of dangers or obstructions to navigation. The primary 
components of the U.S. Aids to Navigation system are beacons and buoys.  

 
(b) Beacons are aids to navigation structures, which are permanently fixed to the 

earth surface. They range from large lighthouses to small, single-pile structures 
and may be located on land or in the water. Lighted beacons are called lights; 
unlighted beacons are called daybeacons.  

 
 

(1) Beacons exhibit a daymark. For small structures these are colored 
geometric shapes, which makes an aid to navigation readily visible and 
easily identifiable against background conditions. Generally, the daymark 
conveys to the mariner, during daylight hours, the same significance, as 
does the aids light or reflector at night. The daymark of large lighthouses 
and towers, however, consists of the structure itself. As a result, these 
daymarks do not infer lateral significance.  

 
(2) Vessels should not pass beacons close aboard due to the danger of 

collision with riprap or structure foundations, or the obstruction or danger 
the aid marks. 

 
(c) Buoys are floating aids to navigation used extensively throughout U.S. waters. 

They are moored to the seabed by sinkers with chain or other moorings of various 
types.  
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62.23 Beacons and buoys (cont.)  
 

(1) The daymark of a buoy is the color and shape of the buoy and if so equipped the 
topmark.  

 
(a) Can buoys have a cylindrical shape and are green in color. 
  
(b) Nun buoys have a tapered, conical shape and are red in color. 

 
(c) Pillar buoys have a wide cylindrical base supporting a narrow 

superstructure. They may be surmounted by color shapes called topmarks. 
 

(d) Spherical buoys have a round shape.  
 

(2) Mariners attempting to pass a buoy close aboard risk collision with a yawing   
      buoy, the buoy’s mooring, or with the obstruction which the buoy marks. 

 
(3) Mariners should not rely on buoys alone for determining their positions due to      
      factors limiting the reliability. Prudent mariners will use bearings or angles from    
      beacons or other landmarks, soundings, and various methods of electronic  
      navigation. Buoys vary in reliability because: 
 

(a) Buoy positions represented on nautical charts are approximate positions only, 
due to practical limitations in positioning and maintaining buoys and their 
sinkers in precise geographical locations.  

 
(b) Buoy moorings vary in length. The mooring lengths defines a "watch circle", 

and. buoys can be expected to move within this circle. Actual watch circles do 
not coincide with dots or circles representing them on charts.  

 
(d) Buoy positions are normally verified during periodic maintenance visits. Between 

visits, environmental conditions, including atmospheric and sea conditions, and 
seabed slope and composition, may shift buoys off their charted positions. Also 
buoys may be dragged off station, sunk, or capsized by a collision with a vessel.  

 
62.25 Lateral marks  
 
 

(a) Lateral marks define the port and starboard sides of a route to be followed. 
They may be either beacons or buoys.  
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62.25 Lateral marks (cont.)  
 

(b) Sidermarks are lateral marks, which advise the mariner to stay to one side of 
the mark. Their most frequent use is to mark the sides of channels; however, 
they may be used individually to mark obstructions outside of clearly defined 
channels. Sidemarks are not always placed directly on a channel edge and 
may be positioned outside the channel as indicated on charts and nautical 
publications.  

 
(1) Port hand marks indicate the left side of channels when proceeding in 

the Conventional Direction of Buoyage. Beacons have green square 
daymarks, while buoys are green can or pillar buoys. 

 
(2) Starboard hand marks indicate the right side of channels when 

proceeding in the Conventional Direction of Buoyage. Beacons have 
red triangular daymarks, while buoys are red nun or pillar buoys. 

  
(b) Preferred channel marks indicate channel junctions or bifurcations and may also mark 
wrecks or obstructions, which the mariner, after consulting a chart to ascertain the 
location of the obstruction relative to the aid, may pass on either side. Preferred channel 
marks have red and green horizontal bands with the color of the topmost band indicating 
the preferred channel. If the topmost band is green, the mark serves as a port hand mark 
for vessels following the preferred channel proceeding in the Conventional Direction of  
Buoyage, and as a starboard hand mark for the other channel. Beacons would have square 
daymarks, while buoys would be can or pillar buoys. If the topmost band is red, the mark 
serves as a starboard hand mark for vessels following the preferred channel proceeding in 
the Conventional Direction of Buoyage, and a port hand mark for the other channel. 
Beacons would have a triangular daymark, while buoys would be nun or pillar buoys.  
 
(c) The above color schemes apply to IALA (International Association of Lighthouse 
Authorities) Region B. Marks located in the IALA Region A exhibit reverse colors 
significance: port hand marks will be red when following Conventional Direction of 
Buoyage, and the starboard hand marks will be green. The meaning of daymark and buoy 
shapes is identical in both regions.  

 
(d) Certain marks on intracoastal waterways may exhibit reversed lateral significance. 
See 62.49 (not enclosed).  
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62.31 Special marks  
 
Special marks are not primarily intended to assist safe navigation, but to indicate special 
areas or features referred to in charts and other nautical publications. They may be used, 
for example, to mark anchorages, cable or pipeline areas, traffic separation schemes, 
military exercise zones, ocean data acquisition systems, etc. Special marks are colored 
solid yellow.  
 
62.33 Information and regulatory marks  
 
Information and Regulatory marks are used to alert the mariner to various warnings or 
regulatory matters. These marks have orange geometric shapes against a white 
background. The meaning associated with the orange shapes are as follows:  
 

(a) A vertical open-faced diamond signifies danger.  
 

(b) A vertical diamond shape having a cross center within indicates that vessels are 
excluded from the marked area.  

 
(c) A circular shape indicates that certain operating restrictions are in effect within 

the marked area.  
 

(d) A square or rectangular shape will contain directions or instructions lettered 
within the shape.  
 
62.43 Numbers and letters  
 

(a) All solid red and solid green aids are numbered, with red aids bearing even 
numbers and green aids with odd numbers. The numbers increase in the 
Conventional Direction of Buoyage. Numbers are kept: in approximately 
sequence on both sides of the channel by omitting numbers when necessary.  

 
(b) Only Sidemarks are numbered. However, aids other than those mentioned above 

may be lettered to assist in their identification, or to indicate their purpose. 
Sidemarks may carry letters in addition to numbers to identify the first aid to 
navigation in a waterway, or when new aids to navigation are added to channels 
with previously completed numerical sequences. Letters on Sidemarks with 
follow alphabetical order from seaward and proceeding toward the Conventional 
Direction of Buoyage and will be added to numbers and suffixes.  

 
(c) Aids to navigation may be fitted with light-reflecting material to increase their 

visibility in darkness. The colors of this material may convey the same 
significance as the aid except that letters and numbers may be white. 
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62.43 Numbers and letters (cont.)  
 

(d) Exceptions to the provisions of this section will be found on the Western Rivers 
System. See 62.51.  

 
(e)  The guidelines for the display of numbers and letters on aids to navigation are identical 

for both Region A and Region B; red aids to navigation display even numbers and green 
aids display odd numbers.  

62.45 Light characteristics  
 

(a) Lights on aids to navigation are differentiated by color and rhythm.. Lighthouses 
and range lights may display distinctive light- characteristics to facilitate 
recognition. No special significance should be attached to the color or rhythm of 
such lights. Other lighted aids to navigation employ light characteristics to convey 
additional information.  

 
(b) When proceeding in the Conventional Direction of Buoyage, aids to navigation if 

lighted, display light characteristics as follows: 
 

(1) Green lights mark port (left) sides of channels and locations of wrecks or 
obstructions, which are to be passed by keeping these lights on the port 
(left) hand of the vessel. Green lights are also used on Preferred Channel 
Marks where the topmost band is green.  

 
(2) Red lights mark starboard (right) sides of channels and locations of wrecks 

or obstructions, which are to be passed by keeping these lights on the 
starboard (right) of a vessel. Red lights are also used on Preferred Channel 
Marks where the topmost band is red.  

 
(3) Certain lights marking the Intracoastal Waterway may display reversed 

lateral significance. See 62.49.  
 

(c) Yellow lights have no lateral significance. Except on Western Rivers, see 62.51, 
white lights have no lateral significance. The purpose of aids exhibiting white or 
yellow lights may be determined by their shape, color, letters or numbers, and the 
light rhythm employed.  

 
(d) Light rhythms, except as noted in 62.51 for Western Rivers, are employed as 
     follows: 

 
(1) Aids with lateral significance display regularly flashing or regularly 

occulting  light rhythms. Ordinarily, flashing lights (frequency not 
exceeding 30 flashes per minute) will be used.  
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62.45 Light characteristics (cont.)  
 

(2) Preferred Channel Marks display a composite group flashing light rhythm 
      (group of two flashes followed by one flash). 

 
(3) Safe Water Marks display a white Morse Code "A" rhythm (short-long 

flash).                      
 
(4) Isolated Danger Marks display a group flashing two. 

 
(5) Special Marks display yellow (amber) lights with fixed or slow flashing 

rhythms preferred.  
 

(6) Information and Regulatory Marks display white lights of various 
rhythms.  

 
(7) For situations where lights require a distinct cautionary significance, as at 

sharp turns, sudden channel constrictions, wrecks, or obstructions, a quick 
flashing light rhythm (60 flashes per minute) may be used.  

 
 

(e) Occasionally lights use sectors to mark shoals or warn mariners of other dangers.  
Lights equipped show one color from most directions and a different color or 
colors over a definite arc of the horizon as indicated on the appropriate nautical 
chart. These sectors provide approximate bearing information since the observer 
should note a change of color as the boundary between the sectors is crossed. As 
sector bearings are not precise, they should be considered a warning only and not 
used to determine exact bearing to the light.  

 
(f) Aids to navigation may be fitted with light-reflecting material to increase their 

visibility in darkness. Green or red reflective material is used only on marks, 
which if lighted, would exhibit a light of that color. Yellow reflective material is 
used on special marks and on Intracoastal Waterway Marks. No significance is 
attached to white reflective material.  
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• PART 66 - PRIVATE AIDS TO NAVIGATION  

(Authority: 14 U.S.C., 83, 85; 43 U.S.C. 1333; 49 CFR 1.46)  
 

o 66.01-1 Basic provisions  
o 66.01-3 Delegation of authority to District Commander  
o 66.01-5 Application procedure  
o 66.01-10 Characteristics  
o 66.01-15 Action by Coast Guard  
o 66.01-20 Inspections  
o 66.01-25 Discontinuance and removal  
o 66.01-30 Army Corp of Engineers Approval  
o 66.01-40 Exemptions  
o 66.01-45 Penalties  
o 66.01-50 Protection of private aids to navigation  
o 66.01-55 Transfer of ownership  

 
(Subpart 66.01 - Aids to Navigation Other Than Federal or State.) 
  
66.01-1 Basic provisions  
 

(a) No person, public body or other instrumentality not under the control of 
the Commandant, exclusive of the Armed Forces, shall establish and 
maintain, discontinue, or change or transfer ownership of any aid to 
maritime navigation, without first obtaining permission to do·so from the 
Commandant.  

 
(b) For the purpose of this subpart, the term private aids to navigation 

includes all marine aids to navigation operated in the navigable waters of 
the United States other then those operated by the Federal Government 
(Part 62 of this subchapter) or those operated in State waters for private 
aids to navigation (Subpart 66.05). 

 
(c) Coast Guard authorization of a private aid to navigation does not authorize 

any invasion of private rights, nor grant any exclusive privileges, nor does 
it obviate any necessity of complying with any other Federal, State of 
local laws or regulations.  

 
 

(d) With the exception of radar beacons (racons) shore based radar stations, 
operation of electronic aids to navigation as private aids will not be 
authorized.  
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66.01-3 Delegation of authority to District Commander  
 

(a) Pursuant to the authority in 49 CFR 1.4(g), the Commandant delegates to the 
District Commander within the confines of their respective districts (see part 3 of 
this chapter for descriptions) the authority to grant permission to establish and 
maintain, discontinue, change or transfer ownership of private aids to maritime 
navigation, and otherwise administer the requirements of this subpart.  

 
(b) The decision of the District Commander may be appealed within 30 days of the 

date of the decision. The decision of the Commandant in any case is final.  
 
 
66.01-5 Application procedures  
 
Application to establish and maintain, discontinue, change, or transfer ownership of a 
private aid to navigation shall be made to the Commander of the Coast Guard District in 
which the private aid is or will be located. Application forms (CG-2554) will be provided 
upon request. The applicant shall complete all parts of the form applicable to the aid to 
navigation concerned, and shall forward the application in triplicate to the District 
Commander. The following information is required:  
 

(a) The proposed position of the aid to navigation by two or more horizontal angles, 
or bearings and distance from a charted landmark. A section of chart or a sketch 
showing the proposed location of the aid to navigation shall be included.  

 
(b) The name and address of the person at whose expense the aid will be maintained.  

 
(c) The name and address of the person who will maintain the aid to navigation.  

 
(c) The time and date during which it is proposed to operate the aid.  

 
(e) The necessity for the aid.  

 
(f) For lights: The color, characteristics, height above water, and description of   
illuminating apparatus.  

 
(g) For fog signals: Type (whistle, horn, bell) and characteristics.  

 
(h) For buoys or daybeacons: Shape, color, number or letter, depth of water at 

location of the buoy or height above water for the daybeacon.  
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66.01-10 Characteristics  
 

(i) For racons: Manufacturer and model number or racon, height above the water of 
desired installation, and requested coding characteristics. Equipment must have 
FCC authorization.  

 
(a) The characteristics of a private aid to navigation shall conform to -the United 

States aids to Navigation System described in Subpart B of Part 62 of this 
subchapter [see following section], except that only tungsten-incandescent light 
sources will be approved for electric lights. 

  
(b) Owners of previously authorized, but non-conforming private aids to navigation 

must bring such aids to navigation into conformance with the U.S. Aids to 
Navigation System not later than December 31, 1994.  

 
66.01-15 Action by Coast Guard  
 

(a) The District Commander receiving the application will review it for completeness 
and assign the one of the following classifications:  

 
Class I: Aids to navigation on marine structures or other  
works, which the owners are legally, obligated to establish, maintain and 
operate as prescribed by the Coast Guard.  

 
Class II: Aids to navigation exclusive of Class I located in waters used by 
general navigation.  

 
Class III: Aids to navigation exclusive of Class I located in waters not 
ordinarily used by general navigation.  

 
(b) Upon approval by the District Commander, a signed copy of the application       

will be returned to the applicant. Approval for the operation of radar beacons 
(racons) will be effective for an initial two-year period, then subject to annual 
review without further submissions required of owner.  

 
66.01-20 Inspections  
 
All classes of private aids to navigation shall be maintained in proper operating condition. 
They are subject to inspection by the Coast Guard at ant time and without prior notice.  
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66.01-25 Discontinuance and removal  
 

(a) no person, public body or instrumentality shall change, move or discontinue any 
authorized private aid to navigation required by statute or regulation (Class 1, 
66.01-15) without first obtaining permission to do so from the District 
Commander.  

 
(b) Any authorized private aid to navigation not required by statute or regulation 

(Classes II and III, 66.01-15) may be discontinued and removed after 30 days 
notice to the District Commander to whom the original request for authorization 
for establishment of the aid was submitted.  

 
(c) Private aids to navigation, which have been authorized pursuant to this part, shall 

be discontinued and removed without expense to the United States by the person, 
public body or instrumentality establishing or maintaining such aids when so 
directed by the District Commander.  

 
66.01-30 Army Corps of Engineers Approval  
 
       (e) Before any private aid to navigation consisting of a fixed structure is placed in   

navigable waters of the United States, authorization to erect such a structure shall   
first be obtained from the District Engineer, U.S. Arm Corps of Engineers in  
whose district the aid will be located.  

   
        (f) The application to establish any private aid to navigation consisting of a fixed  

structure shall show evidence of the required permit having been issued by the 
Corps of Engineers.  

 
66.01-40 Exemptions  
 

(a) Nothing in the preceding section of this subpart shall construed to interfere with 
or nullify the requirements of existing laws regulations pertaining to the marking 
of structures, vessels and other obstructions sunken within waters subject to the 
jurisdiction of the United States (Part 64 of this subchapter), and the marking of 
artificial islands and structures which are erected on or over the seabed and 
subsoil of the Outer Continental Shelf (Part 67 of this subchapter), or the lighting 
of bridges over navigable waters of United States (subchapter J of this 
subchapter).  

 
(b) Persons marking bridges pursuant to Subchapter J of this title are exempt from the 

provisions of 66.01-5.  
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66.01-45 Penalties  
 
Any person, public body or instrumentality, excluding the Armed Forces, who shall 
establish, erect or maintain any aid to maritime navigation without first obtaining 
authority to do so from the Coast Guard, with the exception of those established in 
accordance with 64.10 of this chapter, or who shall violate the regulations relative thereto 
issued in this part, is subject to the provisions of 14 U.S.C. 83.  
 
66.01-50 Protection of private aids to navigation  
 
Private aids to navigation lawfully maintained under these regulations are entitled to the 
same protection against interference or obstruction as is afforded by law to Coast Guard 
aids to navigation (Part 70 of this subchapter). If interference occurs, a prompt report 
containing all the evidence available should be made to the Commander of the Coast 
Guard District in which the aid(s) are located.  
 
66.01-55 Transfer of ownership  
 

(a) When any private aid to navigation authorized by the District Commander, or the 
essential real estate or facility with which the aid is associated, is sold or 
transferred, both parties to the transaction shall submit application (66.01-5) to the 
Commander of the Coast Guard District in which the aid is located requesting 
authorization to transfer responsibility for maintenance of the aid.  

 
(b) The party relinquishing responsibility for maintenance of the private aid to 

navigation shall indicate on the application form (CG-2554) both the 
discontinuance and the change of ownership of the aid sold or transferred.  

 
(c) The party accepting the responsibility for maintenance of the private aid to 

navigation shall indicate on the application form (CG-2554) both the 
establishment and the change of ownership of the aid sold or transferred.  

 
(d) In the event the new owner of the essential real estate or facility with which the 

aid is associated refuses to accept responsibility for maintenance of the aid, the 
former owner shall be required to remove the aid without expense to the United 
States. This requirement shall not apply in the case of any authorized private aid 
to navigation required, by statute or regulation (Class I, 66.01-15), which shall be 
maintained by the new owner until the conditions which made the aid necessary 
have been eliminated. 
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PRIVATE AIDS TO NAVIGATION APPLICATION (CG-2554) INSTRUCTIONS  
 

1. The rules, regulations and procedures pertaining to Private Aids to 
Navigation (PATON) are set forth in Title 33, Code of Federal 
Regulations, Chapter 1, Parts 62 and 66.  

 
2. A minimum of 30 days in advance of the proposed action, one copy of the 

application for Private aids shall be forwarded with original signature to:  
 

Commander (oan)  
5th Coast Guard District  
Attn.: Albert Grimes (For PATON in VA, MD, District of Columbia), or 
          Tom Flynn (For PATON in PA, NJ, DE or NC) 
431 Crawford Street 
Portsmouth, VA 23704-5004  
Tel: Albert Grimes 1-757-398-6360, or Tom Flynn 1-757-398-6229 

 
3. When making application for fixed structures, within navigable waters, 

evidence must accompany your application showing authorization 
obtained from the Corps of Engineers, Department of the Army (Code of 
Federal Regulations; Title 33, Part 66.01-30).  

 
4. The applicant shall complete all of blocks 1, 2, 3, 4, 5, 9 and 10 for all new 

applications. When an aid is being discontinued, block 3 need not be 
completed. Block 6 shall be completed whenever authorization is required 
from the Corps of Engineers (Instruction No. 3) Columns of Block 7 will 
be completed as follows:  

a. Unlighted buoys- 7a, 7e, 7f, and 7j.  
b. Lighted buoys- 7a, 7b, 7c, 7d, 7e, 7f, 7h, and 7j.  
c. Daybeacons - 7a, 7e, 7f (if applicable), 7h, 7i, and 7j. 
d. Light on a structure- 7a, 7b, 7c, 7d, 7e, 7f (if applicable), 7h, 7i, 

and 7j.  
 
When an aid is being changed, Block 8 shall be used to describe the nature of the change.  
 

5. The required information for each column includes the following:  
 

(7a) Proposed number or letter to be assigned to the aid. Only aids with 
lateral significance will display numbers, with red aids bearing even 
numbers and green aids bearing odd numbers. 
  
(7b) Period of light (time in seconds for one complete cycle)  
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(7c) Flash length in seconds. Complex or multiple flashes, explain in 
column 7j.  

 
(7d) Color of light.  

 
 
PRIVATE AIDS TO NAVIGATION APPLICATION INSTRUCTIONS (cont.) 
  

(7e) Position indicated by Latitude and Longitude as precisely as chart permits or 
bearing and distance from a prominent charted landmark.  

 
(7f) Depth of water at buoy or structure (if marine site). All depths are indicated 
in feet and measured from mean low water. 

 
(7g) DELETED, do not use this column.  

 
(7h) Height of light or daymark above water. Height is measured from mean high 
water. The height of a light on a buoy is measured from the water line.  
(7i) Include details on structures (type, height above ground if applicable). 
  
(7j) Used for the following specific information, plus any other useful details:  

 
a. Buoys - size, shape color, and light reflective material used.  
b. Structures - daymark shape, color and size.  
c. Fog signal on a buoy or structure - type and model, audible range, and   
   characteristics (number of strokes or blasts per minute and blast length). 
d. Positioning method used - (GPS, LORAN, bearing and distance from  
    surveyed land mark, indicated on NOAA navigation chart).  

 
6. This form may be used to cover more than one aid in the same geographic area. 
Attach sheet if additional space is required.  

 
7.     a.) After receipt of the approved form the applicant will advise the 5th Coast 
Guard District, Aids to Navigation Branch, Portsmouth, VA, by any rapid means 
of communication (phone, fax, e-mail) when the work authorized is actually 
established.  

 
        b.) If the aid(s) have not been installed within six months of the application 
approval date, the approved application is automatically canceled.  

 
        c.) Any discrepancy in the operation of the aid(s) at any time shall be 
reported to the 5th Coast Guard District, Aids to Navigation Branch, Portsmouth,  
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VA by any rapid means of communication (phone, fax, e-mail). The discrepancy 
will be published in the Notice to Mariners. A discrepancy exists whenever the 
aid is not as described in the approved application (lack of signal, incorrect light 
characteristics, or improper color, shape or position of shore structure or buoy). 
The correction of the discrepancy will also be reported by the same method.  

 
PRIVATE AIDS TO NAVIGATION APPLICATION INSTRUCTIONS (cont.)  
 

8. All classes of Private Aids to Navigation shall be maintained in proper  
    condition. They are subject to inspection by the Coast Guard at any time and  
    without prior notice to the maintainer or owner.  

 
9. Do not fill in the Light List number or the aid name. The Coast Guard will  
    assign names and Light List numbers in accordance with established rules and  
    regulations.  

 
10. If you need to make changes to an approved application or need to discontinue  
      a PATON, please call the 5th Coast Guard District, Aids to Navigation  
      Branch, Portsmouth, VA., for VA, MD or DC at (757) 398-6360, or for PA,  
      NJ, DE or NC at (757) 398-6229. Remember to reference your approved  
      PATON application for the proper name, class of the aid and Light List  
      number if applicable.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
REPORT DEFECTS IN AIDS TO NAVIGATION TO THE NEAREST COAST GUARD UNIT 24 HOURS A DAY  

 
16 of 27 



 
5th COAST GUARD DISTRICT         March 2004 
PRIVATE AIDS TO NAVIGATION INFORMATION HANDOUT  
 
SOURCES OF EQUIPMENT FOR PRIVATE AIDS TO NAVIGATION  
 
Check the U. S. Coast: Guard requirements before buying aids to navigation equipment.  
 
33CFR 66.01-10 Characteristics  
 

(a) The characteristics of a private aid to navigation shall conform to the United 
States Aids to Navigation System described in Subpart 62 of this subchapter [see 
following section], except that only tungsten-incandescent light sources will be 
approved for electric lights. Light Emitting Diode (LED) lighting equipment will 
be authorized for use as an aid to navigation after 8 March 2004.  

 
(b) Owners of previously authorized, but non-conforming, private aids to navigation 

should have brought such aids to navigation into conformance with U. S. Aids to 
Navigation System not later than December 31, 1993.  

 
 

LANTERNS AND FLASHERS  
 
Ability One, Inc.  
PO Box 578  
Germantown, WI. 53022  
1-888-269-2869  
1-262-251-7840  
www.rolyanbuoys.com  
(Lanterns and flashers for Rolyan buoys, marking lights.)  
 
Flash Technology Corporation of America  
PO Box 681509  
Franklin, TN. 37068  
1-615-261-2000  
www.flashtechnology.com  
(Electro flash beacons, lanterns and flashers for their equipment and obstruction lights.)  
 
Curd Enterprises, Inc.  
476 Long Point Road  
Mt. Pleasant, SC. 29464  
1-800-968-3091  
www.curdbuoy.com/curd/home  
(Lanterns and flashers, buoys, floats and hardware.)  
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LANTERNS AND FLASHERS (cont.)  
 
Julian A. McDermott Corp.  
1639 Stephen Street  
Ridgewood, NY. 11385  
1-800-842-5708  
1-718-456-3606  
www.mcdermottlight.com  
(Lanterns of all types, flashers, barge navigation lights.)  
 
Automatic Power, Inc.  
PO Box 230738  
Houston, TX 77223  
1-713-228-5208  
www.automaticpower.com  
(Lanterns and lamp changers, commercial, battery or solar powered, 6-12 volt DC, 12 
volt AC, in both solid state and mechanical configurations. Lights for navigation aids, 
bridges, ranges and barge lights.)  
 
Tideland Signal Corporation  
PO Box 52370, O.C.S.  
Lafayette, LA. 70505  
1-800-824-0575  
1-337-269-9113  
www.tidelandsignal.com  
(Lanterns, special purpose and bridge lights, flashers, lamp changers, and lamps, channel 
markers.)  
 
Federal Signal Corp.  
2645 Federal Signal Drive  
University Park, IL. 60466  
1-708-534-3400  
www.federalsignal.com  
(Lanterns and pier lights.)  
 
Premier Materials Technology, Inc.  
7401 Central Avenue NE  
Minneapolis, MN. 55432  
1-800-262-2275  
www.premierfloats.com  
(Solar lighting systems.)  
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LANTERNS AND FLASHERS (cont.)  
 
Beacon Industries, Inc.  
3131 South Lawrence Street  
Tacoma, WA. 98409-4823  
1-253-272-7860  
(Lanterns and lamp changers, commercial, battery or solar powered, 6-12 volt DC, 12 
volt AC, in both solid state and mechanical configurations. Lights for navigation aids, 
bridges, ranges and barge lights.)  
 
Sola Communications, Inc.  
PO Box 999  
Larose, LA. 70373  
1-800-321-8874  
1-985-693-0678  
www.solacomm.com  
(Flashers and lamp changers.)  
 
Watermark Navigation Systems  
29 Gilford East Drive  
Gilford, NH 03249  
1-888-628-2869  
www.navbuoy.com  
(Buoy lights.)  
 

FOG SIGNALS  
 
Automatic Power, Inc.  
PO Box 230738  
Houston, TX 77223  
1-713-228-5208  
www.automaticpower.com  
(For commercial and battery powered operation.)  
 
Tideland Signal Corporation  
PO Box 52370, O.C.S.  
Lafayette, LA. 70505  
1-800-824-0575  
1-337-269-9113  
www.tidelandsignal.com  
(Foghorns and other sound signals.)  
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FOG SIGNALS (cont.) 
  

Beacon Industries, Inc.  
3131 South Lawrence Street  
Tacoma, WA. 98409-4823  
1-253-272-7860  
(For commercial and battery powered operation.)  
 

BUOYS  
 
Automatic Power, Inc.  
PO Box 230738  
Houston, TX 77223  
1-713-228-5208  
www.automaticpower.com  
(Lighted and unlighted buoys, mooring buoys, steel and plastic models.)  
 
Watermark Navigation Systems  
29 Gilford East Drive  
Gilford, NH 03249  
1-888-628-2869  
www.navbuoy.com  
(Lighted and unlighted buoys.)  
 
Urethane Technologies, Inc.  
30150 Eden Church Road  
Denham Springs, LA. 70726  
1-225-664-9936  
www.utibuoys.com  
(Lighted and unlighted buoys.)  
 
Tideland Signal Corporation  
PO Box 52370, O.C.S.  
Lafayette, LA. 70505  
1-800-824-0575  
1-337-269-9113  
www.tidelandsignal.com  
(Ocean-type lighted buoys, lighted channel buoys, lighted navigation buoys, plastic 
marker buoys.)  
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BUOYS (cont.)  
 
Beacon Industries, Inc.  
3131 South Lawrence Street  
Tacoma, WA. 98409-4823  
1-253-272-7860  
(Lighted and unlighted buoys, mooring buoys, steel and plastic models.) 
  
Curd Enterprises, Inc.  
476 Long Point Road  
Mt. Pleasant, SC. 29464  
1-800-968-3091  
www.curdbuoy.com/curd/home  
(Lighted and unlighted buoys.)  
 
Ability One, Inc.  
PO Box 578  
Germantown, WI. 53022  
1-888-269-2869  
1-262-251-7840  
www.rolyanbuoys.com  
(Lanterns and flashers for Rolyan buoys, marking lights.)  
 
Polyform U.S. Ltd.  
7030 South 224th  
Kent, WA. 98032  
1-800-423-0664  
www.polyformus.com  
(Buoys of all types.)  
 
Pacific Industrial Supplies, Marine Division  
1220 West Nickerson Street  
Seattle, WA. 98119  
1-800-275-7472  
1-206-224-9058  
www.pacificindustrial.com  
(Buoys and moorings.)  
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Topper Industries, Inc.  
PO Box 2439  
Battle Ground, WA. 98604  
1-800-332-3625  
1-360-687-1232  
www.topperfloats.com  
(Lighted and unlighted buoys.)  
 
 

BUOYS (cont.)  
 
Julian A. McDermott Corp.  
1639 Stephen Street  
Ridgewood, NY. 11385  
1-800-842-5708  
1-718-456-3606  
www.mcdermottlight.com  
(Lighted and unlighted buoys.)  
 
Gilman Corporation  
PO Box 68  
Gilman, CT. 06336  
1-800-622-3626  
www.gilmancorp.com  
(All types of buoys and fenders.)  
 

BATTERIES  
 
Saft America, Inc.  
Commerce Center  
2155 Paseo De Las Americas #31  
San Diego, CA. 92154  
1-619-661-5070  
www.saftbatteries.com  
(Wet primary batteries, nickel-cadmium rechargeable and lead acid type.)  
 
Beacon Industries, Inc.  
3131 South Lawrence Street  
Tacoma, WA. 98409-4823  
1-253-272-7860  
(Wet and gel-cell batteries, primary and secondary, rechargeable and solar compatible 
batteries.)  
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Automatic Power, Inc.  
PO Box 230738  
Houston, TX 77223  
1-713-228-5208  
www.automaticpower.com  
(Wet primary batteries, gel-cell and rechargeable types.)  
 

BATTERIES (cont.)  
 
Tideland Signal Corporation  
PO Box 52370, O.C.S.  
Lafayette, LA. 70505  
1-800-824-0575  
1-337-269-9113  
www.tidelandsignal.com  
(Wet primary batteries, gel-cell and rechargeable types.)  
 
GNB Batteries, Inc.  
829 Parkview Boulevard  
Lombard, IL. 60148  
1-630-629-5200  
www.gnb.com  
(Solar compatible batteries.)  
 
Topper Industries, Inc.  
PO Box 2439  
Battle Ground, WA. 98604  
1-800-332-3625  
1-360-687-1232  
www.topperfloats.com  
(Batteries for buoys.) 
  
Sola Communications, Inc.  
PO Box 999  
Larose, LA. 70373  
1-800-321-8874  
1-985-693-0678  
www.solacomm.com  
(Primary and secondary batteries.)  
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SOLAR EQUIPMENT  
 
Beacon Industries, Inc.  
3131 South Lawrence Street  
Tacoma, WA. 98409-4823  
1-253-272-7860  
(Solar systems including lights, panels, and batteries.)  
 
Automatic Power, Inc.  
PO Box 230738  
Houston, TX 77223  
1-713-228-5208  
www.automaticpower.com  
(Solar cells and panels.)  
 
Tideland Signal Corporation  
PO Box 52370, O.C.S.  
Lafayette, LA. 70505  
1-800-824-0575  
1-337-269-9113  
www.tidelandsignal.com  
(Solar cells and panels.)  
 
GNB Batteries, Inc.  
829 Parkview Boulevard  
Lombard, IL. 60148  
1-630-629-5200  
www.gnb.com  
(Solar cells and panels.)  
 
Julian A. McDermott Corp.  
1639 Stephen Street  
Ridgewood, NY. 11385  
1-800-842-5708  
1-718-456-3606  
www.mcdermottlight.com  
(Solar cells and panels.)  
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Topper Industries, Inc.  
PO Box 2439  
Battle Ground, WA. 98604  
1-800-332-3625  
1-360-687-1232  
www.topperfloats.com  
(Solar cells and panels.)  
 
 

SOLAR EQUIPMENT (cont.)  
 
Premier Materials Technology, Inc.  
7401 Central Avenue NE  
Minneapolis, MN. 55432  
1-800-262-2275  
www.premierfloats.com  
(Solar lighting systems.)  
 
Sola Communications, Inc.  
PO Box 999  
Larose, LA. 70373  
1-800-321-8874  
1-985-693-0678  
www.solacomm.com  
(Solar cells and panels.)  
 

LIGHT REFLECTIVE PRODUCTS  
 
3M Company, United States  
(Call or visit their website to inquire about sales.)  
1-888-364-3577  
www.3m.com  
(Buoy and dayboard marking kits, numbers, letters, sheets and rolls of light reflective 
tape.)  
 
Avery Products  
50 Pointe Drive  
Brea, CA. 92821  
1-800-462-8379  
www.avery.com  
(Heat activated fluorescent film and tape. Pressure sensitive tape.)  
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Ability One, Inc.  
PO Box 578  
Germantown, WI. 53022  
1-888-269-2869  
1-262-251-7840  
www.rolyanbuoys.com  
(Lanterns and flashers for Rolyan buoys, marking lights.)  
 

LIGHT REFLECTIVE PRODUCTS (cont.)  
 
Beacon Industries, Inc.  
3131 South Lawrence Street  
Tacoma, WA. 98409-4823  
1-253-272-7860  
(Light reflective tape for buoys and daybeacons.)  
 
Curd Enterprises, Inc.  
476 Long Point Road  
Mt. Pleasant, SC. 29464  
1-800-968-3091  
www.curdbuoy.com/curd/home  
(Light reflective tape, numbers and letters.)  
 

DAYBEACONS  
 
Interstate Highway Sign Company  
(mailing) PO Box 2380  
(street) 6005 Scott-Hamilton Drive  
Little Rock, AR. 72203  
1-501-565-8484  
(Daymarks and regulatory signs.)  
 
Automatic Power, Inc.  
PO Box 230738  
Houston, TX 77223  
1-713-228-5208  
www.automaticpower.com  
(Daymarks and regulatory signs.)  
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Watermark Navigation Systems  
29 Gilford East Drive  
Gilford, NH 03249  
1-888-628-2869  
www.navbuoy.com  
(Daymarks, regulatory signs.)  
 
RACONS  
 
Tideland Signal Corporation 
 PO Box 52370, O.C.S.  
Lafayette, LA. 70505  
1-800-824-0575 , 1-337-269-9113 
 www.tidelandsignal.com (Radar beacons.) 
 
 Sola Communications, Inc.  
PO Box 999 Larose, LA. 70373 
1-800-321-8874, 1-985-693-0678  
www.solacomm.com (Radar beacons.)  
 
5TH COAST GUARD DISTRICT OFFICE AIDS TO NAVIGATION • 
 
Mailing address.  
Commander (oan)  
Fifth Coast Guard District  
431 Crawford Street, Portsmouth, VA 23704-5004  
Phone and fax numbers. 
1-757-398-6360 (VA, MD, DC), or  
1-757-398-6229 (PA, NJ, DE, NC)  
1-757-398-6334 (FAX) • 
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McCormick, Kaitlin

From: Frazier, Mary A NAB02 [Mary.A.Frazier@nab02.usace.army.mil]
Sent: Thursday, March 30, 2006 8:33 AM
To: McCormick, Kaitlin; Boraczek, Jane
Subject: FW: Review of sections 1-3 pdeis

Follow Up Flag: Follow up
Flag Status: Red

 

-----Original Message-----
From: Romeo, Jon NAB02
Sent: Thursday, March 30, 2006 8:21 AM
To: Hobbs, Vance G NAB02; Frazier, Mary A NAB02
Subject: FW: Review of sections 1-3 pdeis

-----Original Message-----
From: Bob_Zepp@fws.gov [mailto:Bob_Zepp@fws.gov]
Sent: Monday, March 27, 2006 2:57 PM
To: vance.g.hobbs%usace.army.mil.@fws.gov;
mary.a.frazier%nab02.usace.army.mil.@fws.gov; Romeo, Jon NAB02
Subject: Review of sections 1-3 pdeis

Hi gang.  Have reviewed the first 3 sections and here are my comments.

Section 1

Line 6 - 129 acres;  line 398 - 123 acres.  Which is it?  I suggest 129 since
the COE regulates the extent of fill.  Good explanation starting @ line 569

Section 2

Figure 2-1  caption says 140 acres   Also, is the wet basin acreage
included in the 129 acre total?

Line 793 etc.  Which locations?
Table 2-15  Shading is not consistent.  Some higher values are unshaded while
lower values are not., especially for Dieldrin and PCB's Line 874 Metals.  A
statistical analysis would be useful here.
Line 1578  Didelphis virginiana should be dropped.  Name was changed to
marsuupialis.
Line 1581 Should be Sylvilagus floridanus.

Section 3

Lines 300, 396, 512, 1767 = Appendix D.  Should be Appendix F.
Lines 738-740 - incomplete sentence.

Section 3.6  Lines 1142-1151.   This seems misleading.  No matter which
scenario is chosen, this part of the Middle Branch will be cut off from the
main stem by the dike and will provide no contaminant release to the river
for ever and ever.  If maximizing the borrow source is selected, (Scenario
A), the source of potential contamination would be removed to HMI.  Please
better explain the logic here.

Lines 1153-54  Technically, you have eliminated 129 acres of contaminated
sediment @ the cost of eliminating 129 acres of the Patapsco River and still
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the Middle Branch remains a source of contaminants.

Line 1784 - As in Section 1, use 129 acres.

General Comment:  Part 230 of the Clean Water Act, the Section 404(b)(1)
Guidelines, provides the foundation for permitting discharges into navigable
water.  For non-water dependent discharges (Line 39), there is a rebuttable
presumption that upland alternatives exist that are less damaging to the
aquatic ecosystem and do not have other adverse impacts.
This Section goes into great detail (actually more than I needed) about how
we got to this point.  However, in my humble opinion, this does not meet the
rebuttable presumption test.  There must be a clear discussion of why some
alternatives listed in Appendix F such as the 1982 Sparrows Point #21 or the
Table F-3 Sparrows Point Fastland/Upland sites are not practical
alternatives.  To me, this is the crux of the whole permitting process.  If
this 129 acre fill cannot be shown to be the only practical alternative, the
COE should not issue a permit for it.

I will review the other sections received last week and provide comments.
BZ
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  COMMUNICATIONS  RECORD  FORM 
 

 
Person Contacted:   Jen Dittmar 
Date:     April 4, 2006 
Affiliation:    National Aquarium at Baltimore, Marine Mammal Strandings Program 
Address:     
Type of Contact:   Phone (410-576-8723) 
Person Making Contact:   Kaitlin McCormick 
 
Communications Summary:   
 
I spoke with Jen at the National Aquarium Marine Mammal Strandings Program about whales stranded 
within the Chesapeake Bay. She is not sure what information can be given out, but will contact me early 
next week with any information she can obtain.  
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  COMMUNICATIONS  RECORD  FORM 
 

 
Person Contacted:   Tricia Kimmel  
Date:     April 4, 2006 
Affiliation:    Maryland Department of Natural Resources, Oxford Laboratory 
Address:     
Type of Contact:   Phone – 410-226-5193 
Person Making Contact:   Kaitlin McCormick 
 
Communications Summary:   
 
I spoke with Tricia to obtain information on whales (fin, humpback, right) that have been spotted or stranded 
in the Maryland portion of the Chesapeake Bay.  I gave her a brief overview of what we were looking for and 
followed up with her via e-mail, per her request.  She is going to search their database and see what 
information is available.  
 
 

 



From: McCormick, Kaitlin 
Sent: Tuesday, April 04, 2006 3:05 PM 
To: 'tkimmel@dnr.state.md.us' 
Subject: Whales in the Chesapeake Bay 
Ms. Kimmel,  
  
I am following up on our phone call, per your request.  I am looking for information on whales in the 
Chesapeake Bay, particularly right whales, fin whales, and humpback whales.  A consultation on whales 
is being completed for endangered whales as part of an EIS for a dredged material containment facility 
proposed for the Baltimore Harbor.  
  
Any information you can provide on strandings or individuals washed on shore would be appreciated.  Is 
there a contact for the VA waters? 
  
Thank you! 
 
Kaitlin  
  
Kaitlin McCormick 
EA Engineering, Science, and Technology 
15 Loveton Circle 
Sparks, MD 21152 
ph: (410) 771-4950 x5989 
fax: (410) 771-4204 
kmccormick@eaest.com 
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EPA has reviewed the Preliminary Draft Environmental Impact Statement (PDEIS) for 
the Proposed Masonville DMCF dated 3/20/06. We have the following broad comments 
with regards to NEPA. We are continuing to review the document and will provide 
specific technical comments when the DEIS is provided for review and comment. 
 
1. Table of Contents.  
Inclusion of a table of contents would have been helpful in review of the PDEIS. 
 
2 .Alternatives Analysis (Section 3) 
The PDEIS is the result of significant agency and public input over several years. A 
flowchart that defines the tiered process used in the alternatives analysis to reach the 
preferred alternative, the Masonville DMCP alternative 3-c-10, would be helpful to the 
reviewer.  
Table 3-8 Comparison of Environmental Characteristics of Sparrows Point and BP-
Fairchild.  The sediment quality section could benefit by describing TEL and PEL results 
in terms of percent of stations for each site that exceed the criteria for easier 
comparison... 
 
3. Recommended Plan and Evaluation. (Section 4) 
Proposed mitigation for the recommended plan should more appropriately follow the 
discussion of Impacts (Section 5) for the preferred alternative. Mitigation is developed 
after impacts are determined. Page 4-30 states the mitigation package is still under 
development. It is assumed that the final proposed plan will be included in the DEIS. 
 
4. Preliminary review of Impacts (Section 5) indicates no major gaps in information as 
presented. The cumulative impacts analysis has determined that implementation of the 
DMMP utilizing the Masonville, Sparrows Point, and BP-Fairchild sites for dredged 
material disposal over the next 20 years has the potential  to result in the irrevocable and 
irretrievable loss of  4.9 % of the tidal open water habitat in the Patapsco River. While 
MPA is working with key stakeholders and interagency committees to develop an 
appropriate and approvable mitigation plan to offset the impacts of the Masonville 
DMCF we believe that future further filling of water of the U.S. at the magnitude 
proposed  would not comply with the applicable EPA and Corps regulatory review 
guidelines. Accordingly EPA will recommend that any permit issued for the Masonville 
DMCF have a condition that MPA will vigorously pursue viable innovative use 
alternatives for future disposal of dredged material. 
 
As previously stated we will review and provide detailed comments on the DEIS for the 
proposed project. Please advise of the anticipated timeline for receipt and review of this 
document.  
 
4/05/06 
Marria O’Malley Walsh 
EPA III 
570-628- 9685 
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McCormick, Kaitlin 

From: Boraczek, Jane

Sent: Thursday, April 06, 2006 4:29 PM

To: McCormick, Kaitlin

Cc: Kotulak, Pete /BA; Daniel A. Wilson

Subject: FW: Masonville DMCF

Follow Up Flag: Follow up

Flag Status: Red

Page 1 of 2FW: Masonville DMCF

5/1/2006

From: Limpert, Roland [mailto:RLIMPERT@dnr.state.md.us] 
Sent: Thu 4/6/2006 2:32 PM 
To: Boraczek, Jane 
Subject: FW: Masonville DMCF 
 
Jane - Sorry I misspelled your email the first time. 
 
>  -----Original Message----- 
> From:         Limpert, Roland  
> Sent: Thursday, April 06, 2006 2:27 PM 
> To:   'vance.g.hobbs@usace.army.mil'; 'mary.a.frazier@nab02.usace.army.mil'; 'jon.romeo@nab02.usace.army.mil' 
> Cc:   Dintaman, Ray; Elder Ghigiarelli (E-mail); 'jboracezek@eaest.com' 
> Subject:      Masonville DMCF 
> 
> Vance et. al, 
> 
> Here are my comments on the preliminary draft EIS for the Masonville DMCF. 
> 
> 1.  I would concur with the statements made at the 4 April 2006 BEWG meeting regarding the need to expand and enhance 
the alternatives discussion regarding possible upland alternatives to the proposed filling of open water for a containment 
facility.  Also, I would concur with the statement made at the meeting by NMFS to expand the discussion of Innovative 
Reuse of dredged material and include Innovative Reuse in Table 1-2 as part of the projected disposal options out to 2017. 
> 
> 2.  Section 1.4, page 1-15, lines 485-490:  This paragraph is really obtuse.  I think what is trying to be said is that the Port 
may or may not overload the sites it just depends.  The entire issue of delaying new work dredging needs to be addressed 
better and with more clarity.  This could also be a good location to discuss Innovative Reuse. 
> 
> 3.  Section 2.1.7.1, page 2-75, lines 1562-1564:  The Masonville DMCF site is designated a "Historic Waterfowl 
Concentration Area" by the Department under the State's Critical Area law. 
> 
> 4.  Section 2.1.8, page 2-80, line 1723:  This sentence gives the impression that the Peregrine Falcon has no legal protection 
in the State of Maryland which is not the case.  The Peregrine Falcon is protected, as would any bird species, it just is not 
listed a rare, threatened or endangered species by the State. 
> 
> 5.  Section 5.1.5.2, page 5-47, line 1343:  The time of year restriction period for anadromous and resident fish spawning 
would be 15 February through 15 June - not 1 June as stated.  This time of year restriction period is also wrongly stated in 
Section 6.6, lines 482-483. 
> 
> Section 5.1.5.3, page 5-49, lines 1396-1401:  On page 2-62, lines 1243-1244 the document states that an oyster reef is 
proposed at Fort Carroll.  In this Section it states that the reef is in existence and will be impacted. 
> 
> 6.  Section 5.1.5.6, pages 5-53 to 5-54, lines 1610-1614:  The use of turbidity curtains in tidal waters is not an acceptable 
method of minimizing turbidity impacts to SAV.  DNR would request that any dredging of unsuitable material with 500 
yards of SAV have a time of year restriction to not allow dredging during the period 15 April through 15 October if the 
dredging is not occurring behind the dikes. 
> 



> 
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McCormick, Kaitlin

From: Frazier, Mary A NAB02 [Mary.A.Frazier@nab02.usace.army.mil]
Sent: Tuesday, May 02, 2006 3:17 PM
To: McCormick, Kaitlin
Subject: FW: Comments re Masonville PDEIS

 

-----Original Message-----
From: Hobbs, Vance G NAB02
Sent: Monday, April 10, 2006 8:32 AM
To: Frazier, Mary A NAB02
Subject: FW: Comments re Masonville PDEIS

 

-----Original Message-----
From: George Harman [mailto:gharman@mde.state.md.us]
Sent: Thursday, April 06, 2006 4:56 PM
To: Hobbs, Vance G NAB02
Cc: Ed Dexter; George Harman
Subject: Comments re Masonville PDEIS

To all:
I am uncertain as to all the Maryland Dept. of the Environment staff that recieved notice 
of the PDEIS for Masonville.  Since I won't know how many units might utimately comment, I
will forward comments as they are made known to me.  Therefore, there may be more comments
from the Department, either through me or direct.

The one comment thus far received is as follows:

Solid Waste Program does have one comment on the revised Masonville PDEIS, as
follows:

Revised MPA Masonville report, 3/2006.  
Comment by Solid Waste Program, 4/6/06.

Section 4.10.2, Derelict Vessel Removal and Remediation, lines 990-992:
 This appears to indicate that only hazardous waste removed from the drydocks and ships, 
and that the rest would be relocated onsite.  As previously noted, that would constitute 
operation of an unpermitted open dump and is not acceptable.  It also conflicts with 
statements in the Executive Summary (see lines 135-140). The ships can remain, but the 
large amounts of preserved wood and other solid waste on the land and piled on the wooden 
drydock for example must be removed and disposed of properly.

We do acknowledge that if the solid waste is properly managed (by removal to appropriate 
permitted disposal facilities, or recycled) it will be much more beneficial to the 
environment than having decomposing timbers and other solid waste on the banks or in the 
waters of the Patapsco River.

Edward M. Dexter, P.G., Administrator
Solid Waste Program
Maryland Department of the Environment
1800 Washington Blvd., Suite 605
Baltimore MD 21230-1719
Phone (410) 537-3318
Facsimile (410) 537-3842



2

George Harman
MD Dept of the Environment
2500 Washington Blvd.
Baltimore, MD 21230-1718
410-537-3856
410-537-3873 (fax)
gharman@mde.state.md.us
-----------------------------------------------------
The information contained in this communication may be confidential, is intended only for 
the use of the recipient named above, and may be legally privileged.
If the reader of this message is not the intended recipient, you are hereby notified that 
any dissemination, distribution, or copying of this communication, or any of its contents,
is strictly prohibited.
If you have received this communication in error, please re-send this communication to the
sender and delete the original message and any copy of it from your computer system. Thank
you. 
-----------------------------------------------------
<<<<GWIASIG 0.07>>>>



  Habitat Conservation Division 
  Chesapeake Bay Program Office 
  410 Severn Ave., Suite 107A 
  Annapolis, Maryland   21403 

 
  April 6, 2006 

 
MEMORANDUM TO: Mary Frazier, Jon Romeo 

Regulatory Branch, Baltimore District Corps of Engineers 
 
FROM:   John Nichols 
 
SUBJECT:   Cooperating Agency Review of Masonville DMCF, PDEIS 
 
This memorandum contains National Marine Fisheries Service comments on the Masonville 
DMCF Preliminary Draft Environmental Impact Statement (PDEIS), dated March 6, 2006; 
specifically, Section 1: Introduction & Purpose and Need Statement; and, Section 2: Existing 
Conditions.  Additional comments on subsequent sections of the PDEIS will be forthcoming. 
 
Section 1: Introduction, Purpose & Need 
The Harbor Team selected Innovative Use as the preferred alternative of the 20-Year DMMP 
Plan for Baltimore’s Inner Harbor.  The Purpose & Need statement of the PDEIS, however, has 
minimal discussion of this alternative, and fails to incorporate it into the MPA Harbor Dredged 
Material Placement Plan for Inner Harbor options.  Sadly, the PDEIS predicts that overloading of 
existing and proposed dredge material containment facilities cannot be avoided during the 20-
Year Plan, including sites for which NEPA review is still in the early stages.  Innovative Use 
offers opportunities for restoring the capacity of dredge material containment facilities, so that 
site overloading, and the need for additional fill of Harbor waters can be minimized. 
 
Harbor Team recommendations call for 30% of dredge material generated inside the Rock Point 
- North Point line of the Patapsco River to be processed through Innovative use by the year 2023. 
 This will require laying the groundwork for Innovative Use options now, so that this schedule 
can be met.  We recommend that discussion of the Innovative Use alternative be expanded 
within the Purpose & Need statement, particularly within the following sections. 
 
Section 1.4: Proposed Action To Accommodate Harbor Needs; including Sec. 1.4.1 (New 

Placement Options) 
Section 1.7: Studies Completed (expand to studies under-way, to include on-going functions 

pertaining to Innovative Use) 
 
Additionally, Table 1-2., detailing the MPA DMPP for Inner Harbor Options, should reflect 
gradual incorporation of Innovative Use into the site capacity analysis.  For example, inclusion 
of Innovative Use into the site capacity analysis could be reflected through rough estimates of 
DMFC capacity renewal potentially achievable after a specific year; e.g., 2015, one year before 
the Cox Creek site capacity has been exhausted.  
Section 2: Existing Conditions 



 
Subsection 2.1.4.: Water Quality 
State regulations designating the following uses should be checked for accuracy: 
1) Migratory spawning and nursery use, February 1 to May 31 (such activities by migratory 
fish in Maryland usually occur from February 15 through June 15) 
2) Shallow water (to 1 meter depth) SAV use, April 1 to October 30 (the period optimal for 
SAV growth and reproduction, as determined by Chesapeake Bay Program, is April 15 
through October 15) 
 
Subsection 2.1.6.1: Plankton (specifically Zooplankton) 
Plankton studies for waters in the vicinity of the Masonville site did not include spring 
ichthyoplankton trawls, which may have detected the presence of anadromous fish eggs and 
larvae.  Spawning by white perch and yellow perch occurs immediately upstream from the 
Masonville site (i.e., in the lower Patapsco River mainstem, and lower Gwynns Falls), and early 
life stages of these species can be transported downstream into shallow bays along the south 
shoreline of the river.  If additional ichthyoplankon sampling during spring months cannot be 
conducted during 2006 or 2007, then the potential for occurrence of perch eggs and larvae in the 
project area should be discussed in more detail this subsection. 
 
Subsection 2.1.6.2: Fisheries 
The conclusions of this subsection (lines 1188 through 1194) do not reflect the results with 
regard seine data.  It appears that Masonville Cove, like Thoms Cove, provides unique shallow 
water habitat for small fish (i.e., juveniles, bait species) using the tidal Patapsco River.  This is 
likely true for most shallow water coves along the south shoreline of the river.  Although seining 
was not conducted within the Kim Channel, similar fish use may also occur in this area.  
Shallows  along the Kim Channel shoreline provide attractive habitats for small fish, including 
SAV. 
 
Subsection 2.1.6.4: Essential Fish Habitat (EFH) 
I recommend re-writing of the second paragraph in this section (lines 1270 through 1278) as 
follows. 
 

“A Summary EFH Designation specific to the Patapsco River does not exist at this time.  
However, consultations with local NMFS staff revealed that all areas of the Bay with 0.5 
ppt or greater salinity should technically be considered as EFH, based on EFH definitions 
for those federally managed species that occur in Maryland tidal waters of the Bay.  
Furthermore, an EFH Summary Designation for upper Bay waters nearest to the Patapsco 
River should be used for determining which federal species have EFH designated for 
waters of the project vicinity. In this case, the Summary Designation for the Chester 
River estuary in Kent and Queen Anne’s County on Maryland’s Eastern Shore was used 
in the preparation of an EFH Assessment for this project.  Additionally, recent literature 
on fish distribution and ecology for the Chesapeake Bay, fish surveys conducted in 
association with the Masonville site review, and personal communications with local 
NMFS staff  

 
(Nichols, 2005), were used for determining which federal species with EFH designated 



for the Patapsco River likely occur in the project vicinity. 
 

It should also be noted that areas such as the Middle Branch of the Patapsco River, which 
possess environmentally impaired conditions, as well as a prevailing oligohaline - lower 
mesohaline salinity regime, create marginal habitat conditions for federal species 
occurring in this tributary to the Chesapeake Bay.  Consequently, waters of the Middle 
Branch provide less benefit to federal species as compared to: e.g., waters of the mid-Bay 
and lower-Bay regions, and/or waters less affected by intense industrial activity 
characteristic of the Inner Harbor region.” 

 
In the paragraphs concerning Habitat of Particular Concern (HAPC); specifically, lines 1312 
through 1316; it should be stated that the MAFMC has identified SAV and macroalgae beds as  
HAPC within all waters of the mid-Atlantic region used by adult and juvenile summer flounder.  
Finally, in lines 1327 through 1329, juvenile bluefish can be considered as uncommon visitors to 
the Middle Branch of the Patapsco River, but should be considered as common (regular visitors) 
in the lower Patapsco River.  Relative to summer flounder, I would treat adults and juveniles of 
this species as rare or uncommon visitors to the Patapsco River during years of increased salt 
wedge intrusion into the Bay. 
 
Subsection 2.1.6.6: Submerged Aquatic Vegetation (SAV) 
It is noted in the PDEIS that the EA 2004 survey for SAV in the project area was seasonally late, 
and that SAV distribution and abundance may have been under-represented by that survey.  To 
ensure that SAV habitat is accurately determined for this project, this section should include a 
statement indicating that spring and summer SAVsurveys will be conducted during 2006, that 
will delineate SAV distribution, density, species, and bathymetry relative to the project area. 
 
Subsection 2.1.8: Rare, Threatened, and Endangered Species 
The genus and species for shortnose sturgeon is Acipenser brevirostrum.  The genus and 
species for Atlantic sturgeon is Acipenser oxyrhynchus. 



  Habitat Conservation Division 
  Chesapeake Bay Program Office 
  410 Severn Ave., Suite 107A 
  Annapolis, Maryland   21403 

 
  April 7, 2006 

 
MEMORANDUM TO: Mary Frazier, Jon Romeo 

Regulatory Branch, Baltimore District Corps of Engineers 
 
FROM:   John Nichols 
 
SUBJECT:   Cooperating Agency Comments on the Masonville DMCF PDEIS 
 
The following are National Marine Fisheries Service comments on Section 3 (Alternatives 
Development and Analysis) for the Masonville DMCF PDEIS. 
 
Port of Baltimore disposal issues inside the Rock Point - North Line of the Patapsco River 
present their own unique problems, especially following passage of Maryland’s Dredged 
Material Management Act of 2001 (MD Code Environment, Section 5-1102, prohibiting 
“unconfined disposal of Harbor material in the Chesapeake Bay or its tributaries”.  Section 3 of 
the PDEIS contains too much irrelevant material regarding Bay mainstem and approach channel 
disposal issues, and too little detail on alternatives that were considered for the Inner Harbor 
region.  While this section does discuss the interagency review mechanisms by which currently 
proposed Inner Harbor DMCF sites have been selected, more discussion is needed on other Inner 
Harbor sites that were considered during the past review process (e.g., by the Harbor Team), and 
why they are not suitable, and have not given further consideration. 
 
For example, use of an upland containment facility option would be a preferred alternative 
relative to avoiding impacts to NMFS resources within the Inner Harbor.  What upland sites and 
alternatives were considered?  Why are these upland sites not suitable for further consideration? 
 
In Subsection 3.4.3.1 (Federal DMMP Study Summary), a discussion of values related to 
beneficial use options is also irrelevant, since the material within the Inner Harbor is legally 
considered as contaminated, and cannot be confined in a hydrologically open manner as required 
by typical beneficial use scenarios.  Innovative Use, a preferred alternative recommended by the 
Harbor Team, however, is more appropriate for inclusion under the Federal DMMP Study 
Summery for Inner Harbor disposal issues. 
 
Regarding the short synopsis that was provided in Section 3 (pages 3-19 through 3-20) on 
Innovative Use; discussion of this alternative relative to its on-going development should be 
expanded throughout this section.  Masonville, and the other potential DMCF sites selected by 
the Harbor Team are intricately linked to Innovative Use.  The fact that available DMCF sites 
within the Inner Harbor region are extremely scarce, and that continued displacement of Harbor 
open waters by new DMCF sites is environmentally inappropriate, mandates the need for 
developing innovative use technologies to renew DMCF capacity.  Including statements, such as 



the paragraph in lines 743 through 749, which conclude that, based on past experience, 
Innovative Use technologies are not feasible options, are inappropriate relative to the existing 
disposal crisis that exists within the Inner Harbor. 
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McCormick, Kaitlin

From: Frazier, Mary A NAB02 [Mary.A.Frazier@nab02.usace.army.mil]
Sent: Monday, April 10, 2006 8:55 AM
To: McCormick, Kaitlin
Subject: FW: Section 4 & 5 comments.

 

-----Original Message-----
From: Bob_Zepp@fws.gov [mailto:Bob_Zepp@fws.gov]
Sent: Friday, April 07, 2006 3:37 PM
To: Hobbs, Vance G NAB02; Frazier, Mary A NAB02; Romeo, Jon NAB02
Subject: Section 4 & 5 comments.

Here are my comments on the subject sections.  I do not expect to have further comments 
but I haven't looked at all the sections.

Section 4

Line 128 - is there a range here?
Line 914 American Eel Passages -  who would maintain/repair/remove and for how long?
Figure 4-28 - I believe it should be Liberty Reservoir not Lock Raven Section
4.10.1 Sediment and Contaminant Encapsulation.  - This seems somewhat of a stretch.  It 
appears that half of the contaminated material will be removed and taken to HMI.  Just 
constructing the dike would remove the availability of the contaminants.

Section 5

Line 30 - Same comment as for Section 4.10.1.  It would not be 129 acres.
Figure 5-12 - top- move Ferry Bar Channel caption up as in the bottom.
Bottom - Masonville Cove is in the opposite direction of the arrow.
Line 1296 - 1263 must be a typo.
Line 1403 - Information from the MPA boat captain indicated that rather large crabs 
rivalling Wye River were regularly caught in the Masonville area.
While we toured the area there was a crabber running a trot line.
Line 1767 - Should be only a 404 permit.  (b)(1) is the Guidelines promulgated by EPA.
Line 2794 - Comment similar to Section 4.10.1.

Should I decide to provide additional comments, I'll get them to you early next week.
BZ



  Habitat Conservation Division 
  Chesapeake Bay Program Office 
  410 Severn Ave., Suite 107A 
  Annapolis, Maryland   21403 

 
  April 7, 2006 

 
MEMORANDUM TO: Mary Frazier, Jon Romeo 

Regulatory Branch, Baltimore District Corps of Engineers 
 
FROM:   John Nichols 
 
SUBJECT:   Cooperating Agency Review of Masonville DMCF, PDEIS 
 
The following are National Marine Fisheries Service comments on Appendix D: Essential Fish 
Habitat (EFH) Assessment for the Masonville DMCF PDEIS. 
 
Relative to format and content, the EFH Assessment was very well prepared.  We, therefore, 
have only minor comments and recommended changes to Appendix D. 
 
I.   Description of the Proposed Action 
     A.  Purpose, first paragraph on page 1 
It should also be noted that Harbor Team recommendations included Innovative Use for 
renewing Inner Harbor DMCF capacity over the long term. 
 
     B.   Description of Proposed Action 

2. Project Area Description, last paragraph on page 3 
The estimate of SAV acreage affected; i.e., 0.038 acres, should be checked for accuracy 
 

2. Project Area Description, first paragraph on page 4 
Sentence #6 (i.e., Dredged material from Harbor navigation channels and berthing areas other...) 
appears to be an incomplete sentence. 
 
II.   Species With EFH in the Project Area 
 
First paragraph, page 5, needs to be re-written as follows (similar to what we recommended in 
Section 2 of the PDEIS for the EFH subsection.). 
 

“A Summary EFH Designation specific to the Patapsco River does not exist at this time.  
However, consultations with local NMFS staff revealed that all areas of the Bay with 0.5 
ppt or greater salinity should technically be considered as EFH, based on EFH definitions 
for those federally managed species that occur in Maryland tidal waters of the Bay.  
Furthermore, an EFH Summary Designation for upper Bay waters nearest to the Patapsco 
River should be used for determining which federal species have EFH designated for 
waters of the project vicinity.  In this case, the Summary Designation for the Chester 
River estuary in Kent and Queen Anne’s County on Maryland’s Eastern Shore was used 



in the preparation of an EFH Assessment for this project.  Additionally, recent literature 
on fish distribution and ecology for the Chesapeake Bay, fish surveys conducted in 
association with the Masonville site review, and personal communications with local 
NMFS staff (Nichols, 2005) were used for determining which federal species with EFH 
designated for the Patapsco River likely occur in the project vicinity.” 

 
III.    Effect of the Proposed Action 
         III.1   Summer flounder, pages 7-8, last sentence beginning at bottom of page 7 
“Habitat restoration in Masonville Cove includes substrate improvements including augmenting 
the bottom with sandy....”; the word “material” should follow the word sandy. 
 
Page 8, first paragraph: The estimate of 0.38 acres of SAV impact needs to be checked for 
accuracy. 
 
         III.1.2.d.  Cumulative Impacts 
We strongly recommend that the long term alternative of renewing DMCF capacity through 
Innovative Use be included as a “mitigative measure” for minimizing impacts to summer 
flounder and bluefish in the Inner Harbor. 
 
        III.2.2.a   Impacts to Individuals (i.e., bluefish) 
Juvenile bluefish should be considered as common in the Bay mainstem and the mouths of major 
tributaries north of the Bay Bridge, depending on annual conditions of salt wedge intrusion into 
the Bay. 
 
IV.    Federal Agency’s Opinion on Project Impacts to EFH 
         3.   The estimate of 0.38 acres of SAV impact should be checked for accuracy 
         4.   Use of cofferdams and/or preliminary dike construction to seal off the construction site 

(interior of DMCF) from the river during project construction should be included as a 
potential mitigative measure. 

 
V.      Mitigation 
 
The EFH Assessment contains numerous references to mitigative actions that will improve 
and/or minimize impact to summer flounder and bluefish habitat in the project area.  We suggest 
that they be referenced in this section. 



From: Frazier, Mary A NAB02 [Mary.A.Frazier@nab02.usace.army.mil] 
Sent: Monday, April 10, 2006 8:56 AM 
To: McCormick, Kaitlin 
Subject: FW: Masonville Bald Eagle Survey 
  
 

From: Therres, Glenn [mailto:GTHERRES@dnr.state.md.us]  
Sent: Friday, April 07, 2006 5:02 PM 
To: Frazier, Mary A NAB02; Boraczek, Jane 
Cc: Limpert, Roland; craig_koppie@fws.gov 
Subject: Masonville Bald Eagle Survey 
 
This is a follow-up to the boat survey yesterday of the Masonville Cove area of Baltimore harbor for nesting bald 
eagles.  Though we observed one adult bald eagle flying overhead near the private sand operation on the west 
side of the area, no bald eagle nest was found on the project site.  The nest that occurred on the site in 2004 is no 
longer there.  The top of the tree in which the nest occurred has broken off. 
  
Waterfowl observed in Masonville Cove were: 
200+ ruddy ducks 
20+   buffleheads 
5       common mergansers 
5       red-breasted mergansers 
5       green-winged teal 
10+   northern shovelers 
20+   lesser scaup 
10+   mallards 
10+   American coots 
10+   mute swans 
10+   Canada geese 
  
  
Glenn D. Therres 
Maryland Department of Natural Resources 
Wildlife and Heritage Service 
410-260-8572 

Page 1 of 1
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McCormick, Kaitlin 

From: Pine, Frank

Sent: Monday, April 10, 2006 3:13 PM

To: McCormick, Kaitlin

Subject: FW: Masonville DMCF

Page 1 of 2FW: Masonville DMCF
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From: Limpert, Roland [mailto:RLIMPERT@dnr.state.md.us]  
Sent: Monday, April 10, 2006 11:10 AM 
To: Boraczek, Jane 
Cc: sstorms@marylandports.com; Kotulak, Pete; Pine, Frank 
Subject: RE: Masonville DMCF 
 
Jane, 
  
I talked with John Nichols and he told me that the turbidity curtain was his idea to allow work to proceed during 
the restricted period.  Based on what John told me I would not object to the use of a turbidity curtain in this case 
to allow work during the SAV restriction period.  Hopefully the SAV bed is far enough away from the dredging 
activity that this is a non-issue. 
  
Roland 
  

Roland Limpert  
Maryland Department of Natural Resources  
Environmental Review  
Tawes State Office Building, B-3  
Annapolis, MD  21401  

410.260.8333  
410.260.8339 (fax)  

-----Original Message----- 
From: Boraczek, Jane [mailto:jboraczek@eaest.com] 
Sent: Friday, April 07, 2006 8:04 AM 
To: Limpert, Roland 
Cc: sstorms@marylandports.com; Kotulak, Pete; Pine, Frank 
Subject: RE: Masonville DMCF 
 
Roland, I'm a little confused about the last one.  We have an email from you (via Bob Cuthbertson) saying 
the DNR would not require any TOY restrictions for the project (and have been basing our constuction 
schedules on that information).  I think that unsuitable dredging is sufficiently far from the SAV beds (we 
are confirming that now), but I'm a bit concerned that this issue is emerging (no pun intended) now.  Has 
something changed? 
  
Jane 
___________________________ 
Jane Boraczek 
EA-Eastern Shore 
9267 Pennywhistle Dr. 



McDaniel, MD 21647 
410-745-3433 
cell: 410-746-6968 
 

From: Limpert, Roland [mailto:RLIMPERT@dnr.state.md.us] 
Sent: Thu 4/6/2006 2:32 PM 
To: Boraczek, Jane 
Subject: FW: Masonville DMCF 
 
Jane - Sorry I misspelled your email the first time. 
 
>  -----Original Message----- 
> From:         Limpert, Roland  
> Sent: Thursday, April 06, 2006 2:27 PM 
> To:   'vance.g.hobbs@usace.army.mil'; 'mary.a.frazier@nab02.usace.army.mil'; 'jon.romeo@nab02.usace.army.mil'
> Cc:   Dintaman, Ray; Elder Ghigiarelli (E-mail); 'jboracezek@eaest.com' 
> Subject:      Masonville DMCF 
> 
> Vance et. al, 
> 
> Here are my comments on the preliminary draft EIS for the Masonville DMCF. 
> 
> 1.  I would concur with the statements made at the 4 April 2006 BEWG meeting regarding the need to expand and 
enhance the alternatives discussion regarding possible upland alternatives to the proposed filling of open water for a 
containment facility.  Also, I would concur with the statement made at the meeting by NMFS to expand the 
discussion of Innovative Reuse of dredged material and include Innovative Reuse in Table 1-2 as part of the projected 
disposal options out to 2017. 
> 
> 2.  Section 1.4, page 1-15, lines 485-490:  This paragraph is really obtuse.  I think what is trying to be said is that 
the Port may or may not overload the sites it just depends.  The entire issue of delaying new work dredging needs to 
be addressed better and with more clarity.  This could also be a good location to discuss Innovative Reuse. 
> 
> 3.  Section 2.1.7.1, page 2-75, lines 1562-1564:  The Masonville DMCF site is designated a "Historic Waterfowl 
Concentration Area" by the Department under the State's Critical Area law. 
> 
> 4.  Section 2.1.8, page 2-80, line 1723:  This sentence gives the impression that the Peregrine Falcon has no legal 
protection in the State of Maryland which is not the case.  The Peregrine Falcon is protected, as would any bird 
species, it just is not listed a rare, threatened or endangered species by the State. 
> 
> 5.  Section 5.1.5.2, page 5-47, line 1343:  The time of year restriction period for anadromous and resident fish 
spawning would be 15 February through 15 June - not 1 June as stated.  This time of year restriction period is also 
wrongly stated in Section 6.6, lines 482-483. 
> 
> Section 5.1.5.3, page 5-49, lines 1396-1401:  On page 2-62, lines 1243-1244 the document states that an oyster reef 
is proposed at Fort Carroll.  In this Section it states that the reef is in existence and will be impacted. 
> 
> 6.  Section 5.1.5.6, pages 5-53 to 5-54, lines 1610-1614:  The use of turbidity curtains in tidal waters is not an 
acceptable method of minimizing turbidity impacts to SAV.  DNR would request that any dredging of unsuitable 
material with 500 yards of SAV have a time of year restriction to not allow dredging during the period 15 April 
through 15 October if the dredging is not occurring behind the dikes. 
> 
> 

Page 2 of 2FW: Masonville DMCF
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        NOAA/NMFS 
        Habitat Conservation Division 
        Chesapeake Bay Program Office 
        410 Severn Ave., Suite 107A 
        Annapolis, Maryland   21403 
 
        April 11, 2006 
 
MEMORANDUM TO: Mary Frazier, Jon Romeo 
   Regulatory Branch, Baltimore District Corps of Engineers 
 
FROM:   John Nichols 
 
SUBJECT:  Cooperating Agency Comments on Masonville DMCF PDEIS 
 
The following are National Marine Fisheries Service comments on Section 4 (Recommended Plan & 
Evaluation) of the Masonville DMCF PDEIS. 
 
Subsection 4.9:  Mitigation 
 
Throughout the entire section, no mention is made of post-construction monitoring of proposed 
compensatory components to ensure their success.  For each of the following compensatory components, a 
minimum 5-year monitoring protocol should be developed, which includes measures for remediating 
poorly functioning systems. 
 

1. Tidal wetland creation and enhancement 
- to ensure successful establishment of target vegetative species, including development of 

subsurface root-rhizome systems 
- to eradicate exotic and/or invasive plant species 
- to ensure proper hydrologic functioning of established wetlands 
- to document wetland use of fish and benthic invertebrates 

 
2. Non-tidal wetland creation 

- to ensure successful establishment of target vegetative species 
- to eradicate exotic and/or invasive plant species 
- to ensure proper hydrology has been established 
 
• The mitigation plan for this element should also provide additional discussion of the 

function and design of water level maintenance structures, and measures that will be used 
to minimize displacement of higher value forest areas at the proposed site 

 
3. Reef and Fish Habitat Creation 

- to determine fate of placed sandy material 
- to appraise fish use and fouling community colonization of reef structures 

 
4. Beach Creation 

- to determine fate of placed sandy material 
- to appraise fish and invertebrate use 

 
5. Water Quality Monitoring 

- to maintain monitoring equipment, and facilitate availability and use of data 
 

6. Eel Passage 
- to maintain eel ladders, correct malfunctions, and appraise their use by target species 

 
 



7. Shad and Herring Restoration 
- to monitor return of stocked progeny to Patapsco River 
- to appraise use of existing fish ladders by stocked progeny 

 
8. Trash Interceptors 

- to determine effectives of trash interceptors 
- to develop a long term maintenance plan 



Duncan Stuart, City Planner II, City of Baltimore 
 
Preliminary Draft EIS Comments: 
 
 
ES-4 Line 134-136   City 48” waterline-just so we cross pollinate internally-do  
    you know who the contact people in City on this? 
 
2-90 Lines 1965-1966  Are you sure it is Critical Area RCA? 
 
4-4 4.2.5  Line 132-133  Might explain how the $12 million maximum in mitigation  

    costs was developed-formula, etc.  
 
4-21 Phase I Line 489- Again-know who been talking to at City so we can   
    coordinate a bit better internally. 
 
4-23 Line 516    48”inch city waterline reconstruction–not sure how   
    costs/sharing will take place-maybe elsewhere in report. 
 
4-37 Line 850   For mitigation planting projects-would be great if a   
    maintenance funding incorporated into mitigation efforts   
    for invasive removal/encroachment into new plantings   
    (maybe Aquarium, Living Classrooms). 
 
4-42 Line 954    Trash Interceptors-how will the final locations be selected? 
    Preliminary map in report is excellent.  We could   
    coordinate locations by meeting – Corps and our   
    DPW are planning several locations, don’t want overlap or  
    to waste MPA  time on wrong locations.     
 
4-44 Line 1017  Could mitigation costs be broken out separately? 
 



McCormick, Kaitlin 

From: Sue Barco [ocrab@erols.com]

Sent: Thursday, April 13, 2006 11:48 AM

To: McCormick, Kaitlin

Cc: 'Mendy Garron'; 'Jennifer Cucksey'

Subject: RE: whales in the Chesapeake Bay

Page 1 of 2Message

5/1/2006

Hi Kaitlin, 
I would be happy to prepare a report for you based on our strandings data. We usually charge a fee for this type 
of report. If you would prefer to obtain the data without any analysis or explanation, I suggest you contact NOAA 
Fisheries Northeast Region. Mendy Garron and Jennifer Cucksey should be able to help. 
Let me know if you would like to discuss having us prepare a report for you. 
Sue 
  
  

Susan G. Barco 
Stranding Program 
Virginia Aquarium & Marine Science Center 
717 General Booth Blvd. 
Virginia Beach, VA 23451 
757-437-7765 voice 
757-437-4933 fax 
  
-----Original Message----- 
From: McCormick, Kaitlin [mailto:kmccormick@eaest.com]  
Sent: Thursday, April 13, 2006 10:33 AM 
To: ocrab@rcn.com 
Subject: whales in the Chesapeake Bay 
 
Ms. Barco, 
  
Polly Yanick at Baltimore Aquarium Marine Mammal Strandings Program gave me your contact 
information and suggested that I contact you to obtain some information on whale strandings (and 
sightings if available) for the Chesapeake Bay.  I am working on an environmental impact statement for 
a Maryland Port Administration facility and we have been asked to evaluate any potential impacts 
to large endangered whale species, specifically, right whales, fin whales, and humpback whales. Any 
information that you may be able to provide on strandings or sightings of these species within the 
Chesapeake Bay would be appreciated.   
  
If you have any questions on how this information would be used or need clarification on what I am 
looking for please contact me at the phone number below.  I will be out of the office Friday 4/14, 
Monday 4/17 and Tuesday 4/18.  Jane Boraczek can be reached at 410-745-3433 on those dates to 
answer any questions or provide clarification. 
 
Thank you, 
Kaitlin 
  
Kaitlin McCormick 
EA Engineering, Science, and Technology 
15 Loveton Circle 
Sparks, MD 21152 



ph: (410) 771-4950 x5989 
fax: (410) 771-4204 
kmccormick@eaest.com 
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From: Mendy Garron [Mendy.Garron@noaa.gov] 
Sent: Thursday, April 13, 2006 3:10 PM 
To: McCormick, Kaitlin 
Cc: Boraczek, Jane 
Subject: Re: large whales in the Chesapeake Bay 
 
Follow Up Flag: Follow up 
Flag Status: Completed 
 
Attachments: '95-'05 Chesapeake Large Whales.xls 
Kaitlin, 
I have queried large whales (right, fin, humpback, minke, sei) for VA and MD from 1995-2005 
(attached).  I have included the counties.  In some cases, the lat/long may need to be mapped out to see if 
it is inside the bay or on the ocean side for certain counties.  I have also included age if known.  Please 
let me know if you have questions or need more specific data.  Please credit the Northeast Region 
Stranding Network for this data.   
 
Regarding sightings:  You should speak with Sue Barco at the Virginia Aquarium for records of large 
whale sightings in the Bay area.  I believe you have been in contact with her already and have her 
contact information.   
 
Please let me know if there is anything further.   
Mendy Garron 
 
McCormick, Kaitlin wrote: 

Mendy,  
  
We are looking for information on fin, right, and humpback whale utilization of the 
Chesapeake Bay to support a biological assessment on those species requested by NMFS.  
We have information on ship-strikes from the ocean, but are lacking information from 
within the Bay itself, other than a shipstrike in the mouth of the Bay.   
  
To refine what we are looking for,  
Geographically - Maryland and Virginia portions of the Chesapeake Bay 
Dates - the last 10 years 
Life History - any life history information would be useful- particularly if only one age 
class is using areas of the Bay.  
  
Thanks for your rapid response! 
 
Kaitlin 
  

From: Mendy Garron [mailto:Mendy.Garron@noaa.gov]  
Sent: Thursday, April 13, 2006 11:54 AM 
To: McCormick, Kaitlin 
Cc: Boraczek, Jane 
Subject: Re: large whales in the Chesapeake Bay 
 
Hi Kaitlin, 
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I only have access to strandings data.  I am checking with our science center staff to see 
who would be the best person to refer you to for sightings data.  I will keep you posted. 
I would like to know a few details about what this data would be used for exactly.  Also, 
can you provide me with more information on exactly what you are looking for.  Are you 
concerned with just the counties surrounding the Chesapeake or could I provide data for all 
of Maryland and Virginia?  Also, do you need to know any life history stats on the stranded 
animals (ex: age class, sex, length, alive or dead at initial stranding observation)?  Do you 
have a specific date range you are looking at? 
 
Thanks, 
Mendy 
 
McCormick, Kaitlin wrote: 

Polly Yanick at Baltimore Aquarium Marine Mammal Strandings Program 
gave me your contact information and suggested that I contact you to obtain 
some information on whale strandings (and sightings if available) for the 
Chesapeake Bay.  I am working on an environmental impact statement for a 
Maryland Port Administration facility and we have been asked to evaluate any 
potential impacts to large endangered whale species, specifically, right whales, 
fin whales, and humpback whales. Any information that you may be able to 
provide on strandings or sightings of these species within the Chesapeake Bay 
would be appreciated.   
  
If you have any questions on how this information would be used or need 
clarification on what I am looking for please contact me at the phone number 
below.  I will be out of the office Friday 4/14, Monday 4/17 and Tuesday 4/18.  
Jane Boraczek can be reached at 410-745-3433 on those dates to answer any 
questions or provide clarification. 
 
Thank you, 
Kaitlin 
  
Kaitlin McCormick 
EA Engineering, Science, and Technology 
15 Loveton Circle 
Sparks, MD 21152 
ph: (410) 771-4950 x5989 
fax: (410) 771-4204 
kmccormick@eaest.com 
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1 

 
  COMMUNICATIONS  RECORD  FORM 
 

 
Person Contacted:   Jen Denmar / Polly Yanick 
Date:     April 13, 2006 
Affiliation:    National Aquarium at Baltimore, Marine Mammal Strandings Program 
Address:     
Type of Contact:   Phone (Jen - 410-986-2377, Polly – 410-576-3801) 
Person Making Contact:   Kaitlin McCormick 
 
Communications Summary:   
 
I left a message for Jen Denmar to follow up on our conversation from April 4th on whale data for the 
Chesapeake Bay.  Her voicemail said she would be out of the office until April 20th, but to call Polly 
Yanick for assistance while she was out.  I left a message for Jen and called Polly and explained what I 
was looking for.  She provided the following contacts to request the desired information: 
 
Mendy Garron – mendy.garron@noaa.gov 
Susan Barco (VA Marine Science Museum Strandings Program) – ocrab@rcn.com 
Katie Moore – katie.f.moore@uscg.mil 
 

 



1

McCormick, Kaitlin

From: Katie.S.Moore@uscg.mil on behalf of Moore, Katie [Katie.S.Moore@uscg.mil]
Sent: Thursday, April 13, 2006 11:46 AM
To: McCormick, Kaitlin
Cc: Boraczek, Jane; Mendy.Garron@noaa.gov; Diane Borggaard; Kristen Koyama
Subject: RE: whales in the Chesapeake Bay

Hi Kaitlin,
Nice of Polly to think that I could be of help.  I think that Ms. Mendy Garron of NOAA's 
Northeast Stranding Network and Diane Borggaard (Large Whale Take Reduction Plan 
Coordinator for NOAA Fisheries) and Kristen Koyama (Whale/shipping specialist for NOAA 
Fisheries) would likely be better POCs for you.  Mendy may be able to help you with 
strandings/sightings information, and Diane may be able to give you some information 
regarding the status of the species, because she's currently working on an EIS that deals 
with these species.  Kristen has a strong role in whale/shipping interaction issues in the
northeast, and she may
be a good POC regarding that topic.  I've cc'd them.    

Best of luck to you.

Very respectfully,
Katie

Katie Moore, M.E.M. 
Living Marine Resources/Marine Protected Species Planner United States Coast Guard 
Atlantic Area Office of Law Enforcement
431 Crawford St.; Portsmouth, VA 23704
bus: (757) 398-6504
fax: (757) 398-6279
cell: (757) 651-5858
My pager is no longer operational.  I have Treo capabilities.
Education, Enforcement, Compliance, Partnership.

-----Original Message-----
From: kmccormick@eaest.com [mailto:kmccormick@eaest.com]
Sent: Thursday, April 13, 2006 11:37 AM
To: Moore, Katie
Cc: Boraczek, Jane
Subject: whales in the Chesapeake Bay

Ms. Moore, 
 
Polly Yanick at Baltimore Aquarium Marine Mammal Strandings Program gave me your contact 
information and suggested that I contact you to obtain some information on whale 
strandings (and sightings if available) for the Chesapeake Bay.  I am working on an 
environmental impact statement for a Maryland Port Administration facility and we have 
been asked to evaluate any potential impacts to large endangered whale species, 
specifically, right whales, fin whales, and humpback whales. Any information that you may 
be able to provide on strandings or sightings of these species within the Chesapeake Bay 
would be appreciated.  
 
If you have any questions on how this information would be used or need clarification on 
what I am looking for please contact me at the phone number below.  I will be out of the 
office Friday 4/14, Monday 4/17 and Tuesday 4/18.  Jane Boraczek can be reached at 
410-745-3433 on those dates to answer any questions or provide clarification.

Thank you,
Kaitlin
 
Kaitlin McCormick
EA Engineering, Science, and Technology
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15 Loveton Circle
Sparks, MD 21152
ph: (410) 771-4950 x5989
fax: (410) 771-4204
kmccormick@eaest.com
<BLOCKED::BLOCKED::blocked::mailto:kmccormick@eaest.com> 



Commonname Field Number Observation Status Observation Year Observation Month Observation Day Age Class Sex Cd Locality Detail
FIN WHALE VMSM971015 Moderate Decomposition 1997 APR 24  Male CEDAR ISLAND; OCEAN BEACH
FIN WHALE VMSM19991005 Moderate Decomposition 1999 FEB 10  Male FCSP APPROX 1 MILE SOUTH OF BBNWR OCEAN BEACH
FIN WHALE VAQS20051017 Moderate Decomposition 2005 MAR 26 Adult Female Sandbridge
HUMPBACK WHALE VMSM951043 Advanced Decomposition 1995 AUG 18  Female HILLS CREEK GWYNN'S ISLAND; BAY BEACH
HUMPBACK WHALE VMSM951028 Moderate Decomposition 1995 JUN 04  Male FOUND FLOATING ~5 MILES OF DUDEE INLET (OCEAN)
HUMPBACK WHALE VMSM961010 Fresh Dead 1996 APR 02  Female CAPE STORY BEACH AT END OF WAKE FOREST RD.; DAY BEACH
HUMPBACK WHALE VMSM961063 Moderate Decomposition 1996 JUN 12  Female 13 MI ENE OF CAPE HENRY - FLOATING CARCASS; OCEAN
HUMPBACK WHALE VMSM19991096 Advanced Decomposition 1999 SEP 28  Unknown TOM'S HOOK ASSATEAGUE ISLAND-CNWR-OCEAN
HUMPBACK WHALE 00MNO30 Advanced Decomposition 2000 SEP 23  Unknown ASSATEAGUE ISLAND NATIONAL SEASHORE, DUNE CROSSING 13
HUMPBACK WHALE VMSM20001033 Moderate Decomposition 2000 JUL 22  Female PARRAMORE ISLAND
HUMPBACK WHALE 01MNO38 Fresh Dead 2001 AUG 18  Unknown 9 MILES SE OCEAN CITY INLET.  FLOATING 5 MILES OFFSHORE.
HUMPBACK WHALE VMSM20011038 Moderate Decomposition 2001 APR 09  Female ~500 YARDS OFFSHORE AT SANDBRIDGE.
HUMPBACK WHALE VMSM20021002 Moderate Decomposition 2002 FEB 08  Female THIMBLE SHOALS CHANNEL-- FLOATING (BEACHED 2/9/02 @ 33RD ST.)
HUMPBACK WHALE VMSM20021013 Moderate Decomposition 2002 MAR 24  Male DAMNECK AT SHIFTING SANDS CLUB
HUMPBACK WHALE VMSM20021103 Advanced Decomposition 2002 OCT 30  Unknown 66TH STREET, OCEANFRONT
HUMPBACK WHALE VMSM20031050 Moderate Decomposition 2003 JUN 06  Female THIMBLE SHOALS
HUMPBACK WHALE MDDNR-05-MNO-20 Fresh Dead 2005 JUN 14 Unknown Unknown Floating, 6 mi offshore of Ocean City
HUMPBACK WHALE VAQS20051079 Advanced Decomposition 2005 JUL 01  Unknown Metompkin Island
MINKE WHALE 95BAC10 Moderate Decomposition 1995 JUN 10  Female ON THE GROUNDS OF PINEY PT. LIGHTHOUSE MUSEUM, NEAR STEWART PETROLEUM FACILITY
MINKE WHALE 99BAC22 Fresh Dead 1999 JUN 10  Male FLOATING OFF LOVE POINT AT GREEN CAN '1 UC'
MINKE WHALE VMSM20011005 Alive 2001 FEB 20  Unknown YORK RIVER NEAR SANDY POINT OFF JENKIN'S NECK AND HOG ISLAND.
MINKE WHALE VMSM20031103 Advanced Decomposition 2003 DEC 22  Female FISHERMAN'S ISLAND
MINKE WHALE 04-BAC-32 Fresh Dead 2004 AUG 20 Yearling Male 1/2 mile offshore, 6-10 miles North of VA state line-floating
MINKE WHALE VMSM20041035 Advanced Decomposition 2004 MAY 13 Unknown Unknown Fleeton Point
MINKE WHALE VAQS20051068 Moderate Decomposition 2005 JUN 19  Male 7th street(oceanfront)
NORTHERN RIGHT WHALE VMSM20011021 Moderate Decomposition 2001 MAR 17  Male ASSATEAGUE ISLAND.  OCEAN BEACH.  CNWR.
NORTHERN RIGHT WHALE 02EGL34 Moderate Decomposition 2002 AUG 22  Female FLOATING 23 MILES E/NE OF OCEAN CITY INLET
NORTHERN RIGHT WHALE VMSM20021097 Advanced Decomposition 2002 SEP 25  Female OCEAN BEACH, FALSE CAPE STATE PARK ~ 1 MILES N OF VA/NC LINE
NORTHERN RIGHT WHALE VMSM20041004 Moderate Decomposition 2004 FEB 07 Adult Female 6 miles East of Rudee Inlet
NORTHERN RIGHT WHALE VMSM20041004F Advanced Decomposition 2004 FEB 07 Pup/Calf Male off VA Beach. 6 miles East Rudee Inlet
NORTHERN RIGHT WHALE VAQS20051008 Moderate Decomposition 2005 MAR 03 Subadult Unknown South end of Wreck Island
SEI WHALE VMSM20031006 Moderate Decomposition 2003 FEB 19  Male NULL
SPERM WHALE 95PMA14 Moderate Decomposition 1995 JUN 25  Male NORTH END OF ASSATEAGUE ISLAND
SPERM WHALE 00PCA01 Fresh Dead 2000 JAN 30  Female ASSATEAGUE NATIONAL SEASHORE, DUNE CROSSING #1, JUST SOUTH OF STATE PARK
Unidentified Balaenopterid 01BAU12 Moderate Decomposition 2001 MAY 27  Unknown FLOATING 2.5 MILES EAST OF OCEAN CITY INLET
Unidentified Balaenopterid 03BAU07 Advanced Decomposition 2003 APR 20  Unknown 15TH ST



Commonname Field Number
FIN WHALE VMSM971015
FIN WHALE VMSM19991005
FIN WHALE VAQS20051017
HUMPBACK WHALE VMSM951043
HUMPBACK WHALE VMSM951028
HUMPBACK WHALE VMSM961010
HUMPBACK WHALE VMSM961063
HUMPBACK WHALE VMSM19991096
HUMPBACK WHALE 00MNO30
HUMPBACK WHALE VMSM20001033
HUMPBACK WHALE 01MNO38
HUMPBACK WHALE VMSM20011038
HUMPBACK WHALE VMSM20021002
HUMPBACK WHALE VMSM20021013
HUMPBACK WHALE VMSM20021103
HUMPBACK WHALE VMSM20031050
HUMPBACK WHALE MDDNR-05-MNO-20
HUMPBACK WHALE VAQS20051079
MINKE WHALE 95BAC10
MINKE WHALE 99BAC22
MINKE WHALE VMSM20011005
MINKE WHALE VMSM20031103
MINKE WHALE 04-BAC-32
MINKE WHALE VMSM20041035
MINKE WHALE VAQS20051068
NORTHERN RIGHT WHALE VMSM20011021
NORTHERN RIGHT WHALE 02EGL34
NORTHERN RIGHT WHALE VMSM20021097
NORTHERN RIGHT WHALE VMSM20041004
NORTHERN RIGHT WHALE VMSM20041004F
NORTHERN RIGHT WHALE VAQS20051008
SEI WHALE VMSM20031006
SPERM WHALE 95PMA14
SPERM WHALE 00PCA01
Unidentified Balaenopterid 01BAU12
Unidentified Balaenopterid 03BAU07

Stranding State Stranding County City Lattitude Lattitude Units Longitude Longitude Units Straight Length SUM Length Units
VA ACCOMACK NULL 3735.62 dec deg 7536.75 dec deg 1900.60 cm
VA UNKNOWN VA BEACH NULL NULL NULL NULL 1545.00 cm
VA none Virginia Beach 36.75704 dec deg 75.94794 dec deg 1625.00 cm
VA MATHEWS GWYNN 3729.23 dec deg 7616.08 dec deg 348.00 in
VA UNKNOWN VA BEACH 364935 deg.min.sec 0755810 deg.min.sec 886.00 cm
VA UNKNOWN VIRGINIA BEACH 365458 deg.min.sec 0760345 deg.min.sec 716.00 cm
VA UNKNOWN OFF VA BEACH 370300 deg.min.sec 0754300 deg.min.sec 900.00 cm
VA ACCOMACK NULL NULL NULL NULL NULL 850.00 cm
MD WORCESTER BERLIN 3802.48 dec deg 7513.92 dec deg 1572.00 cm
VA ACCOMACK NULL NULL NULL NULL NULL 850.00 cm
MD WORCESTER BERLIN 380930 deg.min.sec 0750102 deg.min.sec 300.00 in
VA UNKNOWN VIRGINIA BEACH 3643.89 dec deg 7555.92 dec deg 879.00 cm
VA UNKNOWN VA BEACH 3657.67 dec deg 7605.97 dec deg 840.00 cm
VA UNKNOWN VIRGINIA BEACH 3647.93 dec deg 7557.45 dec deg 800.00 cm
VA UNKNOWN VA BEACH NULL NULL NULL NULL 850.00 cm
VA UNKNOWN VIRGINIA BEACH 3659.79 dec deg 7604.66 dec deg 825.00 cm
MD Worcester Ocean City 38/18.6 dec deg 74/58.3 dec deg 360.00 in
VA Accomack NULL 37.76472 dec deg 75.54003 dec deg .00 cm
MD ST. MARY'S PINEY POINT 3808.62 dec deg 7631.82 dec deg 377.00 cm
MD QUEEN ANNE'S STEVENSVILLE 3904.92 dec deg 7619 dec deg 418.00 cm
VA GLOUCESTER NULL 3715.56 dec deg 7623.57 dec deg 650.00 cm
VA NORTHAMPTON NULL NULL NULL NULL NULL 340.00 cm
MD Worcester NULL 380642 deg/min/sec 751043 deg/min/sec 478.50 cm
VA Northumberland Reedville 37.8133 deg/decdeg 76.2767 deg/decdeg .00 cm
VA Virginia Beach (city) NULL 36.80351 dec deg 75.96298 dec deg 460.00 cm
VA ACCOMACK NULL NULL NULL NULL NULL 771.00 cm
MD WORCESTER OCEAN CITY 3823.01 dec deg 7435.89 dec deg 1256.00 cm
VA UNKNOWN VA. BEACH NULL NULL NULL NULL 1435.00 cm
VA none Virginia Beach 36/47.288 deg/min/decmin 75/50.432 deg/min/decmin 1600.00 cm
VA none Virginia Beach 36/47.288 deg/min/decmin 75/50.432 deg/min/decmin 532.00 cm
VA Northampton Oyster 37.24609 dec deg 75.80589 dec deg 1380.00 cm
VA UNKNOWN NORFOLK NULL NULL NULL NULL 1096.00 cm
MD WORCESTER BERLIN 3817.02 dec deg 7506.87 dec deg 337.00 cm
MD WORCESTER BERLIN 3811.25 dec deg 7509.48 dec deg 389.00 cm
MD WORCESTER OCEAN CITY 3820.59 dec deg 7502.13 dec deg 264.00 in
MD WORCESTER OCEAN CITY 382040 deg.min.sec 0750441 deg.min.sec 246.00 in



From: Kimmel, Tricia [TKimmel@dnr.state.md.us] 
Sent: Friday, April 14, 2006 9:02 AM 
To: McCormick, Kaitlin 
Subject: RE: whale information, part 2 
 
Follow Up Flag: Follow up 
Flag Status: Red 
Kaitlin, 
  
I got your message from the other day. I have been in training all week and have not had much of a chance to 
look in to your inquiry. I did see in an email yesterday that you have requested Maryland stranding data from 
Mendy Garron at NOAA for 1995-2005. If you are getting the information from them, there is no need for me to 
send you anything, as it will be a duplicate effort. The only other thing I can tell you is that several humpback 
whales were seen feeding under the Chesapeake Bay Bridge (in Maryland) in 1992. Other than that, you will get 
any pertinent data from Mendy. 
  
Hope it helps. 
  
Trish  
  
Tricia Kimmel 
Natural Resources Biologist 
Maryland Department of Natural Resources 
Cooperative Oxford Laboratory 
904 S. Morris Street, Oxford, MD 21654 
410-226-5908 x137 (W) 
410-226-0120 (F) 
tkimmel@dnr.state.md.us 
  

-----Original Message----- 
From: McCormick, Kaitlin [mailto:kmccormick@eaest.com]  
Sent: Wednesday, April 05, 2006 8:34 AM 
To: Kimmel, Tricia 
Subject: whale information, part 2 
  
Tricia, 
  
I am going to be out of the office doing field work Thursday and Friday. Should you e-mail me 
any information on whales in the Chesapeake Bay during that time, please CC 
jboraczek@eaest.com on that e-mail.  
  
Again, thank you for your help. 
  
Kaitlin  
  
Kaitlin McCormick 
EA Engineering, Science, and Technology 
15 Loveton Circle 
Sparks, MD 21152 
ph: (410) 771-4950 x5989 
fax: (410) 771-4204 
kmccormick@eaest.com 
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From: Mendy Garron [Mendy.Garron@noaa.gov] 
Sent: Wednesday, April 19, 2006 4:23 PM 
To: McCormick, Kaitlin 
Subject: Re: large whales in the Chesapeake Bay 
 
Attachments: Chesapeake Large Whales.xls 
The records in our database for that area only go back to 1990.  I have attached an updated query for all 
strandings in that area.  If you have further questions while I am away please contact Angela Collins-
Payne (Angela.Collins-Payne@noaa.gov).  
Thanks, 
Mendy 
 
McCormick, Kaitlin wrote: 

Mendy, this EIS is going to production Apr 26, if possible, can I get this data from someone 
else if you can't do it before you leave? 
  
Thanks! 
  
Kaitlin 
 

From: Mendy Garron [mailto:Mendy.Garron@noaa.gov]  
Sent: Wednesday, April 19, 2006 4:09 PM 
To: McCormick, Kaitlin 
Subject: Re: large whales in the Chesapeake Bay 
 
Kaitlin, 
I am getting ready to leave the office until May 1st.  Would I be able to provide this data to 
you then? 
Mendy 
 
McCormick, Kaitlin wrote: 

Mendy, 
  
Can we get the data from 1979 to 1995 as well??  
  
sorry to bother you again! 
  
Thanks!! 
 
Kaitlin 
 

From: Mendy Garron [mailto:Mendy.Garron@noaa.gov]  
Sent: Thursday, April 13, 2006 3:10 PM 
To: McCormick, Kaitlin 
Cc: Boraczek, Jane 
Subject: Re: large whales in the Chesapeake Bay 
 
Kaitlin, 
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I have queried large whales (right, fin, humpback, minke, sei) for VA and MD 
from 1995-2005 (attached).  I have included the counties.  In some cases, the 
lat/long may need to be mapped out to see if it is inside the bay or on the ocean 
side for certain counties.  I have also included age if known.  Please let me 
know if you have questions or need more specific data.  Please credit the 
Northeast Region Stranding Network for this data.   
 
Regarding sightings:  You should speak with Sue Barco at the Virginia 
Aquarium for records of large whale sightings in the Bay area.  I believe you 
have been in contact with her already and have her contact information.   
 
Please let me know if there is anything further.   
Mendy Garron 
 
McCormick, Kaitlin wrote: 

Mendy,  
  
We are looking for information on fin, right, and humpback 
whale utilization of the Chesapeake Bay to support a biological 
assessment on those species requested by NMFS.  We have 
information on ship-strikes from the ocean, but are lacking 
information from within the Bay itself, other than a shipstrike in 
the mouth of the Bay.   
  
To refine what we are looking for,  
Geographically - Maryland and Virginia portions of the 
Chesapeake Bay 
Dates - the last 10 years 
Life History - any life history information would be useful- 
particularly if only one age class is using areas of the Bay.  
  
Thanks for your rapid response! 
 
Kaitlin 
  

From: Mendy Garron [mailto:Mendy.Garron@noaa.gov]  
Sent: Thursday, April 13, 2006 11:54 AM 
To: McCormick, Kaitlin 
Cc: Boraczek, Jane 
Subject: Re: large whales in the Chesapeake Bay 
 
Hi Kaitlin, 
I only have access to strandings data.  I am checking with our 
science center staff to see who would be the best person to refer 
you to for sightings data.  I will keep you posted. 
I would like to know a few details about what this data would be 
used for exactly.  Also, can you provide me with more information 
on exactly what you are looking for.  Are you concerned with just 
the counties surrounding the Chesapeake or could I provide data 
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for all of Maryland and Virginia?  Also, do you need to know any 
life history stats on the stranded animals (ex: age class, sex, length, 
alive or dead at initial stranding observation)?  Do you have a 
specific date range you are looking at? 
 
Thanks, 
Mendy 
 
McCormick, Kaitlin wrote: 

Polly Yanick at Baltimore Aquarium Marine Mammal 
Strandings Program gave me your contact information 
and suggested that I contact you to obtain some 
information on whale strandings (and sightings if 
available) for the Chesapeake Bay.  I am working on 
an environmental impact statement for a Maryland 
Port Administration facility and we have been asked to 
evaluate any potential impacts to large endangered 
whale species, specifically, right whales, fin whales, 
and humpback whales. Any information that you may 
be able to provide on strandings or sightings of these 
species within the Chesapeake Bay would be 
appreciated.   
  
If you have any questions on how this information 
would be used or need clarification on what I am 
looking for please contact me at the phone number 
below.  I will be out of the office Friday 4/14, Monday 
4/17 and Tuesday 4/18.  Jane Boraczek can be reached 
at 410-745-3433 on those dates to answer any 
questions or provide clarification. 
 
Thank you, 
Kaitlin 
  
Kaitlin McCormick 
EA Engineering, Science, and Technology 
15 Loveton Circle 
Sparks, MD 21152 
ph: (410) 771-4950 x5989 
fax: (410) 771-4204 
kmccormick@eaest.com 
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Commonname Field Number Observation Status Observation 
Year

Observation 
Month

Observation 
Day

Age Class Sex Cd Locality Detail Stranding State Stranding County

HUMPBACK WHALE MM14Nov1990 Fresh Dead 1990 NOV 14  Male Big Island. VA Gloucester
HUMPBACK WHALE VMSM901003 Fresh Dead 1990 APR 01  Female 3 miles S of refuge camp at contact station. VA Virginia Beach (city)
HUMPBACK WHALE 92MMAOMN05 Advanced Decomposition 1992 APR 16  Female Assateague National Seashore, midway between N. Beach Ranger 

Station and southern boundary of State Park.
MD Worcester

HUMPBACK WHALE 92MMAOMN38 Moderate Decomposition 1992 SEP 26  Male Toms Cove Hook - 3/4 mile toward tip. VA Accomack
HUMPBACK WHALE 92MMAOMN39 Fresh Dead 1992 OCT 09  Female Barrier Island S of CNWR - Metompkin Is. between Assawaoman Is. 

and Cedar Is. - accessible from Gargatby Inlet. 
VA Accomack

HUMPBACK WHALE VMSM921002 Moderate Decomposition 1992 FEB 14  Male found floating in Chesapeake Bay mouth. VA none
HUMPBACK WHALE VMSM921025 Moderate Decomposition 1992 OCT 22  Male Dam Neck - USNB VA none
UNSPECIFIED BALEEN WHALE 92MMAOBW25 Advanced Decomposition 1992 JUL 20  Unknown Parramore Island, southern most point. VA Accomack
MINKE WHALE 93BAC32 Moderate Decomposition 1993 SEP 27  Unknown 124TH STREET MD WORCESTER
MINKE WHALE VMSM931050 Moderate Decomposition 1993 OCT 01  Unknown ATLANTIC OCEAN BEACH, 2600 SANDFIDDLER RD. - VA UNKNOWN
MINKE WHALE VMSM931051 Advanced Decomposition 1993 OCT 07  Unknown ATLANTIC OCEAN BEACH AT FALSE CAPE VA UNKNOWN
FIN WHALE VMSM941010 Moderate Decomposition 1994 MAR 12  Female CAPE HENRY AT MOUTH OF CHESAPEAKE BAY ON FORT STORY VA UNKNOWN
MINKE WHALE VMSM941078 Advanced Decomposition 1994 JUN 24  Male NORTH ATLANTIC: CHINCOTEAGUE NWR, ASSATEAGUE ISLAND, 

OCEAN BEACH - TOM'S HOOK
VA ACCOMOCK

MINKE WHALE VMSM941084 Advanced Decomposition 1994 AUG 15  Unknown BAY BEACH, 3500 BLOCK CHESAPEAKE AVE. ON ROCKS, 
HAMPTON ROADS, CHESAPEAKE BAY: NORTH ATLANTIC

VA UNKNOWN

HUMPBACK WHALE VMSM951028 Moderate Decomposition 1995 JUN 04  Male FOUND FLOATING ~5 MILES OF DUDEE INLET (OCEAN) VA UNKNOWN
HUMPBACK WHALE VMSM951043 Advanced Decomposition 1995 AUG 18  Female HILLS CREEK GWYNN'S ISLAND; BAY BEACH VA MATHEWS
MINKE WHALE 95BAC10 Moderate Decomposition 1995 JUN 10  Female ON THE GROUNDS OF PINEY PT. LIGHTHOUSE MUSEUM, NEAR 

STEWART PETROLEUM FACILITY
MD ST. MARY'S

SPERM WHALE 95PMA14 Moderate Decomposition 1995 JUN 25  Male NORTH END OF ASSATEAGUE ISLAND MD WORCESTER
HUMPBACK WHALE VMSM961010 Fresh Dead 1996 APR 02  Female CAPE STORY BEACH AT END OF WAKE FOREST RD.; DAY VA UNKNOWN
HUMPBACK WHALE VMSM961063 Moderate Decomposition 1996 JUN 12  Female 13 MI ENE OF CAPE HENRY - FLOATING CARCASS; OCEAN VA UNKNOWN
FIN WHALE VMSM971015 Moderate Decomposition 1997 APR 24  Male CEDAR ISLAND; OCEAN BEACH VA ACCOMACK
FIN WHALE VMSM19991005 Moderate Decomposition 1999 FEB 10  Male FCSP APPROX 1 MILE SOUTH OF BBNWR OCEAN BEACH VA UNKNOWN
HUMPBACK WHALE VMSM19991096 Advanced Decomposition 1999 SEP 28  Unknown TOM'S HOOK ASSATEAGUE ISLAND-CNWR-OCEAN VA ACCOMACK
MINKE WHALE 99BAC22 Fresh Dead 1999 JUN 10  Male FLOATING OFF LOVE POINT AT GREEN CAN '1 UC' MD QUEEN ANNE'S
HUMPBACK WHALE 00MNO30 Advanced Decomposition 2000 SEP 23  Unknown ASSATEAGUE ISLAND NATIONAL SEASHORE, DUNE CROSSING MD WORCESTER
HUMPBACK WHALE VMSM20001033 Moderate Decomposition 2000 JUL 22  Female PARRAMORE ISLAND VA ACCOMACK
SPERM WHALE 00PCA01 Fresh Dead 2000 JAN 30  Female ASSATEAGUE NATIONAL SEASHORE, DUNE CROSSING #1, JUST 

SOUTH OF STATE PARK
MD WORCESTER

HUMPBACK WHALE 01MNO38 Fresh Dead 2001 AUG 18  Unknown 9 MILES SE OCEAN CITY INLET.  FLOATING 5 MILES OFFSHORE. MD WORCESTER
HUMPBACK WHALE VMSM20011038 Moderate Decomposition 2001 APR 09  Female ~500 YARDS OFFSHORE AT SANDBRIDGE. VA UNKNOWN
MINKE WHALE VMSM20011005 Alive 2001 FEB 20  Unknown YORK RIVER NEAR SANDY POINT OFF JENKIN'S NECK AND HOG VA GLOUCESTER
NORTHERN RIGHT WHALE VMSM20011021 Moderate Decomposition 2001 MAR 17  Male ASSATEAGUE ISLAND.  OCEAN BEACH.  CNWR. VA ACCOMACK
Unidentified Balaenopterid 01BAU12 Moderate Decomposition 2001 MAY 27  Unknown FLOATING 2.5 MILES EAST OF OCEAN CITY INLET MD WORCESTER
HUMPBACK WHALE VMSM20021002 Moderate Decomposition 2002 FEB 08  Female THIMBLE SHOALS CHANNEL-- FLOATING (BEACHED 2/9/02 @ VA UNKNOWN
HUMPBACK WHALE VMSM20021013 Moderate Decomposition 2002 MAR 24  Male DAMNECK AT SHIFTING SANDS CLUB VA UNKNOWN
HUMPBACK WHALE VMSM20021103 Advanced Decomposition 2002 OCT 30  Unknown 66TH STREET, OCEANFRONT VA UNKNOWN
NORTHERN RIGHT WHALE 02EGL34 Moderate Decomposition 2002 AUG 22  Female FLOATING 23 MILES E/NE OF OCEAN CITY INLET MD WORCESTER
NORTHERN RIGHT WHALE VMSM20021097 Advanced Decomposition 2002 SEP 25  Female OCEAN BEACH, FALSE CAPE STATE PARK ~ 1 MILES N OF VA/NC VA UNKNOWN
HUMPBACK WHALE VMSM20031050 Moderate Decomposition 2003 JUN 06  Female THIMBLE SHOALS VA UNKNOWN
MINKE WHALE VMSM20031103 Advanced Decomposition 2003 DEC 22  Female FISHERMAN'S ISLAND VA NORTHAMPTON
SEI WHALE VMSM20031006 Moderate Decomposition 2003 FEB 19  Male NULL VA UNKNOWN
Unidentified Balaenopterid 03BAU07 Advanced Decomposition 2003 APR 20  Unknown 15TH ST MD WORCESTER
MINKE WHALE 04-BAC-32 Fresh Dead 2004 AUG 20 Yearling Male 1/2 mile offshore, 6-10 miles North of VA state line-floating MD Worcester
MINKE WHALE VMSM20041035 Advanced Decomposition 2004 MAY 13 Unknown Unknown Fleeton Point VA Northumberland
NORTHERN RIGHT WHALE VMSM20041004 Moderate Decomposition 2004 FEB 07 Adult Female 6 miles East of Rudee Inlet VA none
NORTHERN RIGHT WHALE VMSM20041004F Advanced Decomposition 2004 FEB 07 Pup/Calf Male off VA Beach. 6 miles East Rudee Inlet VA none
FIN WHALE VAQS20051017 Moderate Decomposition 2005 MAR 26 Adult Female Sandbridge VA none
HUMPBACK WHALE MDDNR-05-MNO-20 Fresh Dead 2005 JUN 14 Unknown Unknown Floating, 6 mi offshore of Ocean City MD Worcester
HUMPBACK WHALE VAQS20051079 Advanced Decomposition 2005 JUL 01  Unknown Metompkin Island VA Accomack
MINKE WHALE VAQS20051068 Moderate Decomposition 2005 JUN 19  Male 7th street(oceanfront) VA Virginia Beach (city)
NORTHERN RIGHT WHALE VAQS20051008 Moderate Decomposition 2005 MAR 03 Subadult Unknown South end of Wreck Island VA Northampton



Commonname Field Number

HUMPBACK WHALE MM14Nov1990
HUMPBACK WHALE VMSM901003
HUMPBACK WHALE 92MMAOMN05

HUMPBACK WHALE 92MMAOMN38
HUMPBACK WHALE 92MMAOMN39

HUMPBACK WHALE VMSM921002
HUMPBACK WHALE VMSM921025
UNSPECIFIED BALEEN WHALE 92MMAOBW25
MINKE WHALE 93BAC32
MINKE WHALE VMSM931050
MINKE WHALE VMSM931051
FIN WHALE VMSM941010
MINKE WHALE VMSM941078

MINKE WHALE VMSM941084

HUMPBACK WHALE VMSM951028
HUMPBACK WHALE VMSM951043
MINKE WHALE 95BAC10

SPERM WHALE 95PMA14
HUMPBACK WHALE VMSM961010
HUMPBACK WHALE VMSM961063
FIN WHALE VMSM971015
FIN WHALE VMSM19991005
HUMPBACK WHALE VMSM19991096
MINKE WHALE 99BAC22
HUMPBACK WHALE 00MNO30
HUMPBACK WHALE VMSM20001033
SPERM WHALE 00PCA01

HUMPBACK WHALE 01MNO38
HUMPBACK WHALE VMSM20011038
MINKE WHALE VMSM20011005
NORTHERN RIGHT WHALE VMSM20011021
Unidentified Balaenopterid 01BAU12
HUMPBACK WHALE VMSM20021002
HUMPBACK WHALE VMSM20021013
HUMPBACK WHALE VMSM20021103
NORTHERN RIGHT WHALE 02EGL34
NORTHERN RIGHT WHALE VMSM20021097
HUMPBACK WHALE VMSM20031050
MINKE WHALE VMSM20031103
SEI WHALE VMSM20031006
Unidentified Balaenopterid 03BAU07
MINKE WHALE 04-BAC-32
MINKE WHALE VMSM20041035
NORTHERN RIGHT WHALE VMSM20041004
NORTHERN RIGHT WHALE VMSM20041004F
FIN WHALE VAQS20051017
HUMPBACK WHALE MDDNR-05-MNO-20
HUMPBACK WHALE VAQS20051079
MINKE WHALE VAQS20051068
NORTHERN RIGHT WHALE VAQS20051008

City Lattitude Lattitude Units Longitude Longitude Units Straight Length SUM Length Units

Gloucester Point NULL NULL NULL NULL 950.00 cm
NULL 36 41 15 deg.min.sec 75 55 45 deg.min.sec 960.12 cm
Assateague 38 10 dec deg 75 10 dec deg 893.00 cm

Chincoteague 37 52 dec deg 75 22 dec deg 891.00 cm
Accomac 37 46 dec deg 75 32 dec deg 870.00 cm

Virginia Beach 36 59 00 deg.min.sec 76 08 00 deg.min.sec 853.00 cm
Virginia Beach 36 46 15 deg.min.sec 75 57 02 deg.min.sec 908.00 cm
NULL 37 29.0 dec.min 75 39.5 dec.min 370.00 cm
OCEAN CITY 3825.78 dec deg 7504.18 dec deg NULL cm
VIRGINIA BEACH 3644.33 dec deg 7556.42 dec deg 523.00 cm
VIRGINIA BEACH 3637.83 dec deg 7553.5 dec deg 337.00 cm
VA BEACH 3655.97 dec deg 7601.93 dec deg 1635.00 cm
NULL 5751.97 dec deg 7521.57 dec deg 390.00 cm

HAMPTON 3700.13 dec deg 7621.73 dec deg NULL cm

VA BEACH 364935 deg.min.sec 0755810 deg.min.sec 886.00 cm
GWYNN 3729.23 dec deg 7616.08 dec deg 348.00 in
PINEY POINT 3808.62 dec deg 7631.82 dec deg 377.00 cm

BERLIN 3817.02 dec deg 7506.87 dec deg 337.00 cm
VIRGINIA BEACH 365458 deg.min.sec 0760345 deg.min.sec 716.00 cm
OFF VA BEACH 370300 deg.min.sec 0754300 deg.min.sec 900.00 cm
NULL 3735.62 dec deg 7536.75 dec deg 1900.60 cm
VA BEACH NULL NULL NULL NULL 1545.00 cm
NULL NULL NULL NULL NULL 850.00 cm
STEVENSVILLE 3904.92 dec deg 7619 dec deg 418.00 cm
BERLIN 3802.48 dec deg 7513.92 dec deg 1572.00 cm
NULL NULL NULL NULL NULL 850.00 cm
BERLIN 3811.25 dec deg 7509.48 dec deg 389.00 cm

BERLIN 380930 deg.min.sec 0750102 deg.min.sec 300.00 in
VIRGINIA BEACH 3643.89 dec deg 7555.92 dec deg 879.00 cm
NULL 3715.56 dec deg 7623.57 dec deg 650.00 cm
NULL NULL NULL NULL NULL 771.00 cm
OCEAN CITY 3820.59 dec deg 7502.13 dec deg 264.00 in
VA BEACH 3657.67 dec deg 7605.97 dec deg 840.00 cm
VIRGINIA BEACH 3647.93 dec deg 7557.45 dec deg 800.00 cm
VA BEACH NULL NULL NULL NULL 850.00 cm
OCEAN CITY 3823.01 dec deg 7435.89 dec deg 1256.00 cm
VA. BEACH NULL NULL NULL NULL 1435.00 cm
VIRGINIA BEACH 3659.79 dec deg 7604.66 dec deg 825.00 cm
NULL NULL NULL NULL NULL 340.00 cm
NORFOLK NULL NULL NULL NULL 1096.00 cm
OCEAN CITY 382040 deg.min.sec 0750441 deg.min.sec 246.00 in
NULL 380642 deg/min/sec 751043 deg/min/sec 478.50 cm
Reedville 37.8133 deg/decdeg 76.2767 deg/decdeg .00 cm
Virginia Beach 36/47.288 deg/min/decmin 75/50.432 deg/min/decmin 1600.00 cm
Virginia Beach 36/47.288 deg/min/decmin 75/50.432 deg/min/decmin 532.00 cm
Virginia Beach 36.75704 dec deg 75.94794 dec deg 1625.00 cm
Ocean City 38/18.6 dec deg 74/58.3 dec deg 360.00 in
NULL 37.76472 dec deg 75.54003 dec deg .00 cm
NULL 36.80351 dec deg 75.96298 dec deg 460.00 cm
Oyster 37.24609 dec deg 75.80589 dec deg 1380.00 cm



From: Dittmar, Jennifer [jdittmar@aqua.org] 
Sent: Monday, April 24, 2006 11:39 AM 
To: McCormick, Kaitlin 
Cc: Page, Glenn; Barrios, Jose' 
Subject: National Aquarium's MARP Accession Records 
 
Attachments: accession 2002.xls; accession 1995.XLS; accession 1996.XLS; accession 1997.XLS; 
accession 1998.doc; accession 1999.XLS; accession 2000.XLS; accession 2001.doc; accession 2003.xls; 
accession 2004.xls; accession 2005.xls 
Hi Kaitlin, 
As per our discussion today, here are the accession records for 1995-2005 for the Marine Animal Rescue 
Program for your EIS. The data is to be used for the environmental impact statement for the Maryland Port 
Administration facility to evaluate any potential impacts to large endangered whale species.  
  
Thank you for your patience while I gathered the information I needed. Please don’t hesitate to let me know if 
there are any questions or concerns.  
  
Thanks again, and have a good one! 
  
_______________________________ 
Jennifer Dittmar 
Interim Stranding Coordinator 
National Aquarium in Baltimore 
501 E. Pratt St., Pier 3 
Baltimore, MD 21202 
  
Office: (410) 986-2377 
Cell: (443) 604-6597 
Fax: (410) 986-2356 
jdittmar@aqua.org 
  

This electronic mail transmission may contain confidential or privileged information. As such, if you 
believe you have received this message in error, please notify the sender by reply transmission and 
delete the message without copying or disclosing it.
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Accession 1995

National Aquarium in Baltimore
Marine Animal Rescue Program

Alive or 
Date Accession Sex Number Dead Stranding Location Comments

1/8/1995 Harbor Seal               
(Phoca vitulina )

F 9501PV A Assateague Island Transported to NEA, 
released in Biddeford 
Pool, ME 4/95

####### Harbor Seal               
(Phoca vitulina ) F

9502PV
A

Chicnoteague IslandDied 2/27/95

####### Harbor Seal               
(Phoca vitulina ) F

9503PV
A

Chicnoteague IslandDied 1/15/95

####### Harbor Porpoise 
(Phocoena phocoena) M

9504PV A Chicnoteague IslandEuthansized 2/16/95

####### Dwarf Sperm Whale     
(Kogia simus ) M

9505KB A Ocean City, 
Maryland

Died on the beach

####### Harbor Seal            (Phoca 
vitulina ) F

9506PV A Ocean City, 
Maryland

Euthansized 3/19/95

####### Harp Seal                       
(Phoca groenlandica)

M 9507PG A Assateague Island Transported to NEA, 
released in Biddeford 
Pool, ME 4/101

4/1/1995 Harbor Porpoise          
(Phocoena phocoena)

F

9508PP A New Jersey Released off Ocean City,
MD 4/29/96 satellite 
tagged - tracked for 50 
days

####### Loggerhead Turtle       
(Caretta caretta ) U

9509CC A New England Released 5/26/95

####### Loggerhead Turtle       
(Caretta caretta ) U

9510CC A New England Released 5/26/95

####### Loggerhead Turtle       
(Caretta caretta )

U 9511CC A New England Released 5/26/95

####### Loggerhead Turtle       
(Caretta caretta ) U

9512CC A New England Released 5/26/95

####### Loggerhead Turtle       
(Caretta caretta ) U

9513CC A New England Released 5/26/95

####### Harbor Porpoise          
(Phocoena phocoena) M

9514PP D Solomon's Island, 
Maryland

####### Loggerhead Turtle       
(Caretta caretta ) U

9515CC D Solomon's Island, 
Maryland

6/3/1995 Striped Dolphin             
(Stenella coeruleoalba) F

9516SC A Assateague, 
Virginia

Transferred to Okeanos. 
Died 6/5/95

? Diamondback Terrapin
F

9517 A Ocean City, 
Maryland

Released

####### Sei Whale
U

9518 D Found floating in 
Chesapeake Bay

9/2/1995 Loggerhead Turtle       
(Caretta caretta ) F

9519CC A Indian River Bay, 
Delaware

Boat strike. Died 9/23/95

####### Kemp's Ridley Turtle    
(Lepidochelys kempii )

U

9520LK A Long Island, New 
York

Transport from Long Is. 
Release at Assateague 
Island, Maryland

####### Pygmy Sperm Whale   
(Kogia breviceps )

F

9521KB D Herring Poin, Cape 
Henlopen, DE

Necropsy 11/12/95 by 
CD, SH, TDS, LS, and 
Del DNR

####### Loggerhead Turtle       
(Caretta caretta )

U

9522CC A Chincoteague 
Island, Virginia

Cold shock- water temp 
in 40's. Transport to FL 
for release 2/19/96

####### Harbor Seal                   
(Phoca vitulina ) F

9523PV A South of Bethany 
Beach, Delaware

Euthansized 3/6/96
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Accession 1996

National Aquarium in Baltimore
Marine Animal Rescue Program

Alive or 
Date Accession Sex Number Dead Stranding Location Comments

1/15/1996 Hooded Seal          
(Cystophora cristata )

M 9601CC A South Portland, 
Maine

Transfered from NEA 
through NY. Surgery 
1/19/96 to remove rocks. 
Died 2/3/96

2/29/1996 Harbor Seal              
(Phoca vitulina ) F

9602PV
A

Ocean City, 
Maryland

euthanized 3/1/96

3/1/1996 Hooded Seal          
(Cystophora cristata )

M

9603CC

A

Virginia Beach, 
Virginia

Stranded in VA 2/28/96.  
Transported to NAIB 
3/1/96. Transported to 
Biddefordpool, ME 
5/30/96for release

3/1/1996 Harp Seal                    
(Phoca groelandica ) M

9604PG A Ocean City, 
Maryland

Transported to NEA for 
release 5/4/96

3/6/1996 Harp Seal                    
(Phoca groelandica ) M

9605PG A Lewes. Delaware Died 3/10/96

3/19/1996 Harp Seal                    
(Phoca groelandica ) F

9606PG A Chincoteague, 
Virginia

euthanized 3/21/96

3/22/1996 Harbor Seal             
(Phoca vitulina )

M 9607PV A Ocean City, 
Maryland

euthanized 3/26/96

3/23/1996 Harp Seal                    
(Phoca groelandica )

U

9608PG A Chincoteague, 
Virginia

Transport to Brigantine 
for release. Tag #18, 
Field # MMSC 96054

7/19/1996 Loggerhead Turtle       
(Caretta caretta )

M

9609CC A Stranded in S.C. 
6/9/96. Transfered 
to NAIB 7/19/96

Hemi penis prolapse. 
euthanized 8/2/96

9/28/1996 Hooded Seal        
(Cystophora cristata )

F

9610CC A Chincoteague, 
Virginia

Transported to Sea 
World, Ohio 12/20/96 
Released 7/9/97 satelite 
tagged and tracked for 
25 days.

10/10/1996 Loggerhead Turtle       
(Caretta caretta )

U 9611CC A Pickering Beach, 
Delaware

euthanized

10/15/1996 Loggerhead Turtle       
(Caretta caretta )

U

9612CC A Hatchling, picked up 
off beach in N.C.

Held for 2 months in fish 
tank before taken to 
NAIB. Died 10/21/96
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060424a 1997.XLS

National Aquarium in Baltimore
Marine Animal Rescue Program

Alive or 
Date Accession Sex Number Dead Stranding Location Comments

1/20/1997 Hooded Seal (Cystophora 
cristata)

M 9701Cc A Bethany Beach, 
Delaware

3-4 weeks old.  Died 
1/27

1/29/1997 Harbor Seal              
(Phoca vitulina)

F

9702Pv

A

Ocean City, 
Maryland

Heartworm test 4/8, 4/9. 
Released 7/9 satelite 
tagged and tracked for 
28 days

2/4/1997 Harp Seal                  
(Phoca groenlandica) M

9703Pg
A

Chincoteague, 
Virginia

Lethargic, bald;  
euthanized 2/6

2/7/1997 Harbor Porpoise 
(Phocoena phocoena) M

9704Pp A Salisbury, Maryland In shallow tributary. 
euthanized 4/3

3/31/1997 Harp Seal                    
(Phoca groenlandica)

M

9705Pg A Assateague, 
Virginia

169 lbs. 7+ yrs old, full 
coat pattern. released 
into NAIB collection

4/5/1997 Harp Seal                    
(Phoca groenlandica)

M

9706Pg A Bay side of MD's 
Eastern Shore

141 lbs., 7+ yrs old, full 
coat pattern. Euthanized

4/21/1997 Harp Seal pup  (Phoca 
groenlandica)

M 9707Pg A VA Beach Naval 
Base (Damneck)

21lbs, 4-7 wks old. died 
5/1 congental def.

6/18/1997 Kemp's Ridley Sea Turtle
U

9708Lk A Pokomoke River 11.5 lbs, held for a 
month, rlsd 7/18. 

6/18/1997 Kemp's Ridley Sea Turtle

U

9709Lk A Pokomoke River Rescued with 9708: 
euth. Micrbacterium disease 
disease

7/30/1997 Bottlenose Dolphin 
(Turisops truncatus) M

9710Tt A Ocean City, MD Died in transport to 
USCG station

10/8/1997 Pygmy Sperm Whale 
(Kogia Breviceps)

F 9711Kb A Virginia Beach, VA Transported to NAIB 
10/7; died 10/8

10/20/1997 Loggerhead Sea Turtle 
(Caretta caretta) U

9712Cc A Delaware Bay Cold shock, released 
Assateague 8/97

10/30/1997 Bottlenose Dolphin 
(Turisops truncatus)

U

9713Tt A mouth of Patapsco 
River, MD

Stayed in defined area;  
last sighted 11/11.

12/18/1997 Grey seal                 
(Halichoerus grypus) F

9714Hg A Dewey Beach, 
Delaware

Young;  died 12/19.
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National Aquarium in Baltimore 
Marine Animal Rescue Program - Accession record for 1998. 
 
Date          Animal             D/A      NAIB #  Sex  Rescue Location  Disposition       Comments 

01-03-98 Loggerhead sea 
turtle 
Caretta caretta 

A 9801Cc ? Westhampton 
Beach, Suffolk 
County, NY on 
08-05-95 

Animal 
moved from 
NY to 
Maine to 
NAIB on 
01-03-98 

Missing foreflipper.  Sent to 
South Carolina Aquarium on 
01-09-98. 

02-19-98 Hooded Seal 
Crystophora 
cristata 
Juvenile 

A 9802Cc M South Bethany, 
DE on 02-19-
98 

Stranded, 
but alert and 
active when 
reaching 
NAIB 

Animal released at Nahant, 
MA on 07-15-98 satellite 
tagged and tracked for 212 
days. 
 

02-21-98 Harbor seal 
Phoca vitulina 

A 9803Pv ? Stranding Euthanized 
On 03-12-98  

Necropsy at JHU- report 
pending 

03-11-98 Grey seal 
Halichoerus 
grypus 
Neonate 

A 9804Hg       M Chincoteague, 
VA, 03-11-98 

Assessed at 
NAIB 
underweight, 
emaciated 
 

Released at Hardings Beach, 
Chatham, MA on 11-23-98, 
satellite tagged- tracked for 26 
days. 
 

03-15-98  Harbor seal  
Phoca vitulina 

A 9805Pv F Ocean City, 
MD, 03-15-98 

Brought to 
NAIB, 
labored 
breathing, 
lethargy and 
emaciated 

Seal found dead next morning 
in pen.  Carcass taken to JHU 
for necropsy. 

03-23-98 Grey seal 
Halichoerus 
grypus 

A 9806Hg M Cape 
Henolopin State 
Park 

Brought to 
NAIB, 
coughing, 
mucus in 
nostrils, 
labored 
breathing, 
emaciated 

Died on 03-27-98.  Carcass 
sent to JHU for necropsy. 

07-16-98 Snapping turtle 
Chelydra 
serpentina 

A 9807Cs ? Bear Creek, 
Dundalk, MD 

Animal 
stuck in mud 
as high tide 
was coming 
in.  At low 
tide two 
attempts to 
release 
animal 

Animal released at 16:30 on 
07-16-98 at Bear Creek. 
 
 
 
 
 
 
 
 
 



 
11-15-98 Loggerhead sea 

turtle  
Caretta caretta 

A 9808Cc ? Ferry terminal 
Lewes, DE 

To NAIB 
cold stunned 

Animal released to VMSM on 
01-22-99. 

11-28-98 Harp seal 
Phoca 
groenlandica 

A 9809Pg F Assateague 
Island 

Brought to 
NAIB, 
radiographs 
revealed 8 
pieces of 
shot in chest 
and 
abdomen 

Animal euthanized on 12-01-
98.  Carcass sent to JHU for 
necropsy. 

12-30-98 Kemps Ridley 
sea turtle 
Lepidochelys 
kempii 

A 9810Lk ? Original 
stranding Coast 
Guard Beach, 
Eastham, MA 

Cold 
stunned.  
Moved from 
New 
England 
Aquarium to 
NAIB on 
12-30-98 for 
further 
rehab. 

Animal released on 03-23-00 
to Hidden Harbor Turtle 
Hospital in Marathon, FL for 
further rehab. 

12-30-98 Kemps Ridley 
Sea turtle 
Lepidochelys 
kempii 

A 9811Lk ? Original 
stranding at 
Boat Meadow 
Creek, 
Eastham, MA 
on 11-22-98  

Cold 
stunned, 
mild 
pneumonia 
missing left 
rear flipper. 
Transferred 
to NAIB on 
12-30-98 for 
further 
rehab. 

Animal released on 03-23-00 
to Hidden Harbor Turtle 
Hospital in Marathon, Fl for 
further rehab. 

12-30-98 Kemps Ridley 
sea turtle 
Lepidochelys 
kempii 
Juvenile 

A 9812Lk ? Original 
stranding on 
11-03-98 
Crosby 
Landing, 
Brewster, MA 

Cold 
stunned. 
Animal 
transferred 
to NAIB on 
12-30-98. 

Tagged and released at Ocean 
City, MD n 07-17-99. 

        
        
   

 
  

 
   

   
 

     

        
         



        
        
  



Accession 1993

National Aquarium in Baltimore
Marine Animal Rescue Program

Alive or 
Date Accession Sex Number Dead Stranding Location Comments

1/21/1999 Phocoena phocoena 
Harbor Porpoise

M 9901Pp A Barnstable, 
Massachusetts

Released 6/18/99. 
Satelite tagged and 
tracked for 60 days  

1/27/1999 Phoca vitulina                      
Harbor Seal                         F

9902Pv
A

Assateague Island, 
Maryland

Died in route to 
Aquarium

3/28/1999 Globicephala melas

M

9903Gm

A

Assateague Island 
City, Maryland 

Euthanized on site

7/13/1999 Caretta caretta 
Loggerhead Sea Turtle U

9904Cc A Sussex, Deleware Euthanized 8/14/99

8/16/1999 Tursiops truncatus 
Bottlenosed Dolphin M

9905Tt A Ocean City, 
Maryland 

Caught in line, died 
during assessment

8/21/1999 Caretta caretta
U

9906Cc A Gibson Island, 
Maryland

Transferred to VA 
Marine Sci. Museum

9/6/1999 Tursiops truncatus 
Bottlenosed Dolphin 
Offshore stock

F 9907Tt A Berlin, Maryland Died 10/15/99 Shark bite 
wounds
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Accession 1991

National Aquarium in Baltimore
Marine Animal Rescue Program

Alive or 
Date Accession Sex Number Dead Stranding Location Comments

1/8/2000 Harbor Seal                       
Phoca vitulina

F 0001Pv died Virginia Beach Necropsied at JHU

1/13/2000 Harbor Seal                       
Phoca vitulina

0002Pv
died 

Virginia Beach
euthanized 

Harbor Seal                       
Phoca vitulina M

0003Pv
Alive 

Chincoteague, VA
Died during transport.Human interaction

Terrapin from Pepco 0004Cc died
5/25/2000 Pygmy Sperm Whale        

Kogia breviceps
0005Kb Alive Monmouth, NJ Necropsied at NAIB

Leatherback Sea Turtle     
Dermochelys coriacea

0006Dc released in Ocean City

8/26/2000 Loggerhead Sea Turtle 
Caretta caretta 

0007Cc Alive Ocean Pines, MD Euthanized, Human interaction (boat strike)

11/8/2000 bottlenose dolphin 
Tursiops truncatus

0008Tt Alive Shrewsbury, New 
Jersey

Out of habitat, collection relocation attempt

Page 1



National Aquarium in Baltimore 
Marine Animal Rescue Program - Accession record for 2001 

 
 

Date Animal D/A NAIB ID# Sex Rescue Location Disposition Comments 
1/9/01 Harbor seal 

Phoca vitulina 
YOY 

A 0101pv M Nags Head, NC Died in transit Held overnight at VMSM, 
Necropsied at JHU 

Pneumonia, lung hemorage, 
stomach parasitism 

1/13/01 Harbor seal 
Phoca vitulina 

YOY 

A 0102pv M VA Beach,VA Relocated to 
Riverhead, 

Released from 
riverhead in 
September 

Pox., tape worms, 35 to 71 
pounds as of 3/22/01 

1/22/01 Harp seal 
Phoca vitulina 

Adult 

A 0103pg M Assateague 
National Park, 

MD 

Euthanized Necropsied at JHU- report 
pending 

2/7/01 Harp seal 
Phoca 

greonlandica 
Beater coat 

Juvenile 

A 0104pg F Chincoteague, 
VA 

Assessed at 
NAIB, 

Transported to 
MMSC 

Still in rehab. At MMSC 

2/21/01 Harp seal 
Phoca 

greonlandica 
Adult 

A 0105pg ? Bishopville, MD Rescued from a 
pond at the head 
waters of the St. 
Martins River. 

Assessed by Dr. Traegal (vol. 
MARP vet) , Euthanized. 

 
Necropsy COL- report 

pending. 
 

Plastics reported in stomach 
2/21/01 Grey seal 

Halichoerus 
grypus 

A 0106hg ? 135th st. OCMD Relocated Relocated because body 
condition and demeanor was 

reported as satisfactory. 
Animal was being harassed by 
beach-goers. Entered water by 

next morning. 
4/23/01 Harbor seal 

Phoca vitulina 
A Investigation  no 

number assigned 
? Hog Island,  

Virginia. 
Went back into 

the water. 
Followed up by 

VMSM 

A real estate broker saw the 
seal on the beach while flying 
in his helicopter. He landed 

“next to the seal” and tried to 
feed it a granola bar. I 

provided the individual with 
outreach materials, etc. 

Pictures he had taken showed 
that it appeared healthy. 

5/7/01 Common 
dolphin 

Delphinus delphi 

A Investigation  no 
number assigned 

NAIB: 
Mark Sampson 

and Jimmy 
Traegal 

responded along 
with VMSM 

? Chincoteague, 
VA 

People pushed it 
into the water 

but it restranded 
two days later 

Animal euthanized at scene by 
VMSM. Necropsy results 

pending 

6/13 Loggerhead 
Caretta caretta 

A 0107CC  Hooper’s island, 
MD 

Turtle rescued 
from a pound 
net with the 

cooperation of a 

Animal animal tagged left and 
right front and pit tag. 

Reports of tag numbers and 
DNA sample sent to Wendy 



local waterman Teas. 
Approx. 60 pounds. 

6/13 Loggerhead 
Caretta caretta 

A 0108CC  Hooper’s island, 
MD 

“  ‘’ Already tagged by VIMS in 
1994. No pit tag. Report sent 

to NMFS Wendy Teas. 
Weight approx. 100 pounds. 

5/18 Rough toothed 
dolphin Steno 

bradenses 

A 0109SB F Cape Henlopen, 
DE. 

Euthanized three 
days after being 
transported to 

Riverhead. 

Results pending, transport 
involved OC MARP team 

MERR team and Riverhead. 
Blood ran by Beebe medical 
Center. NMFS report sent in 

by Riverhead. 
6/24/01 Leatherback 

ST\ 
Dermochelys 

coriacea. 

A 0110DC U Assawoman Bay, 
Lighthouse 

sound near golf 
course. 

Freed from crab 
pot 

 

7/8/01 Tursiops 
truncatus 

A 0111tTt M Stranded on 
Assateague 
National 
Seashore 

Animal was 
returned to the 
water by public 

and later 
euthanized 

Animal necropsied by MD 
COL 204cm male. Rancid 

smell inside suggesting 
disease. COL to complete 

report and send to NAIB and 
NMFS. 

7/31/01 Hooded seal 
Cystophora 

cristata 

A 0112Cc M Assateague 
National 
Seashore 

38 09.78 North 
075 10.00 

West 

Eating sand 
rescued by Mark 
Sampson, called 

in by Jack 
Kummer NPS 

In guarded but stable 
condition. 

 
To be released 11/8-9 

8/8/01 
8/20/01 

Humpback 
whale(s) 

A 
D 

Investigation U 
F 

Ocean City Inlet. 
12.5 miles SE of 

OC Inlet 

Whale harassed 
into the SE jetty 

by 3 tourist 
boats. 

Dead humpback 
discovered 1.5 

weeks after inlet 
incident. 

Scot Yamashita of the NOAA 
OFLE was contacted 

regarding the harassment 
issue. Due to a lack of 

resources the humpback 
whale discovered 1.5 weeks 

later could not be towed in to 
indicate if this was the same 

whale. 
 Loggerhead A 

E 
0113Cc U  Boat struck  

9/3/01 Hooded seal A R 0114Cc U Animal stranded 
on Assateague 

relocated 

 Possible death. Hooded seal 
later retrieved by VMSM in 

nearby area. 
9/20/01 Hooded seal A 0115Cc M Animal stranded 

on marsh in 
Captain’s Creek 
behind CNWR 

 Released 12/21/01 Chatum, 
Mass 

10/01 Terrapin A 0116 U Turtle 
transported to 
the Chesapeake 

Wildlife 
Sanctuary 

 Current status unknown 

12/3/01 Green sea 
turtle 

A 0117Cm U Turtle found cold 
stunned on 
Assateague 

Island. 

Cold stunned- in 
rehab. -thriving 

Turtle transported to the 
Topsail Sea Turtle hospital in 
NC awaiting a spring release. 

  



National Aquarium in Baltimore
Marine Animal Rescue Program

ongo Alive or 

Date
Common name, 
Genus, species Sex Number total # Dead Stranding Location Disposition

2/10/2002 Harbor seal 
Phoca vitulina

u 0201Pv A Ocean City, MD 18th 
street

returned to water of own accord

2/25/2002 Harbor seal 
Phoca vitulina u

0202Pv
A

Assateague Island 
Nat. Sea Shore

returned to water of own accord

3/17/2002 Harbor seal 
Phoca vitulina

u

0203Pv

A

Ocean City, MD 
133rd street

returned to water, traveled south was 
reported on beach at 131, and 91 
street, but returned to water of own 
accord

4/17/2002 Kemp's ridley 
Lepidochelys 

kempii u

0204Lk A transferred from NEA cold stun rehab from NEA, released off 
DEL

4/17/2002 Kemp's ridley 
Lepidochelys 

kempii u

0205Lk A transferred from NEA cold stun rehab from NEA, released off 
NC

4/17/2002 Kemp's ridley 
Lepidochelys 

kempii u

0206Lk A transferred from NEA cold stun rehab from NEA released off 
NC

4/17/2002 Kemp's ridley 
Lepidochelys 

kempii

u 0207Lk A transferred from NEA cold stun rehab from NEA, released off 
OC

4/17/2002 Kemp's ridley 
Lepidochelys 

kempii u

0208Lk A transferred from NEA cold stun rehab from NEA, released off 
NC

4/17/2002 Kemp's ridley 
Lepidochelys 

kempii u

0209Lk A transferred from NEA cold stun rehab from NEA, released off 
NC

5/21/2002 Loggerhead 
Caretta caretta u

0210Cc A ocean city transported to topsail for release

6/9/2002
Loggerhead 

Caretta caretta u
0211Cc

D
taken to COL for 
necropsy

6/12/2002
Loggerhead 

Caretta caretta u
0212Cc

A
Corinthian Yatch 
Club, Ridge MD

listing to one side in water, euthanized 
at NAIB

6/19/2002

Loggerhead/Gree
n Caretta caretta/ 
Cheylonia mydas

      f 0213Cc A

Bower's Beach, 
Delaware

boat strike injuries on head and left 
side of carapace, still in rehab @ NAIB 
released off Charelston SC 11/15/02 
with satellite tag and tracked for 339 
days - genetics sent out to determine if 
loggerhead or logger green hybrid - 
results back received in 3/04 as 
loggerhead

6/30/2002
Loggerhead 

Caretta caretta u
0214Cc

A
OC, MD died in transport

7/30/2002

long finned pilot 
whale   

Globicephala 
melas m/f

no 
number 

assigned
D

Wellfleet, MA mass stranding on chapin beach west 
dennis, ma and then on wellfleet 
mudflats, assisted with recovery and 
necropsy

8/3/2002

leather back 
Dermochelys 

coriacea

u 0215Dc A 20 miles off OC

ocmarp (Mark Sampson) disentangled 
from gear (crab or whelk pot line) and 
released - gear not damaged - left in 
water animal swam away as released

8/14/2002
Loggerhead 

Caretta caretta u 0216Cc D
waters off OC brought into uscg picked up by COL



National Aquarium in Baltimore
Marine Animal Rescue Program

ongo Alive or 

Date
Common name, 
Genus, species Sex Number total # Dead Stranding Location Disposition

8/22/2002

Northern Right 
Whale Eubalaena 

glacialis
f 0217Eg D

floater towed to assateague national sea 
shore from 25 miles off shore, naib & 
col very basic necropsy

8/30/2002

Bottlenose 
Dolphin Tursiops 

truncatus m 0218Tt A

Assateague Island 
Nat. Sea Shore

died at naib 8/31

9/14/2002
Loggerhead 

Caretta caretta u 0219Cc 147 A
ocean city died during transport to OC

12/2/2002

Kemp's ridley 
Lepidochelys 

kempii u 0220Lk A dennis ma

cold stunned--transported from NEA 
(MH-02-759-Lk)to NAIB for rehab- 
then to the aq of the americas in new 
orleans for continued rehab- released

12/2/2002

Kemp's ridley 
Lepidochelys 

kempii u 0221Lk A ma

cold stunned--transported from 
NEA(MH-02-769-Lk) to NAIB for rehab 
then to aq of the americas in new 
orleans for continued rehab- 

12/2/2002

Kemp's ridley 
Lepidochelys 

kempii u 0222Lk A ma

cold stunned--transported from NEA 
(MH-02-743-Lk)to NAIB for rehab then 
to aq of the americas in new orleans 
for continued rehab- 

12/2/2002

Kemp's ridley 
Lepidochelys 

kempii u 0223Lk 162 A ma

cold stunned--transported from NEA 
(MH-02-744-Lk)to NAIB for rehab then 
to aq of the americas in new orleansf 
or continued rehab- released



National Aquarium in Baltimore Accession 2003
Marine Animal Rescue Program

Alive/
Date NAIB ID # Genus/species  common name Sex Dead Comments Disposition running #

1/7/03 0301Pv Phoca vitulna harbor seal U A 
returned to water on own, blood found in 
sand

returnd to water on 
own

1/14/2003 0302Pv Phoca vitulna harbor seal M A
transported from NC to VMSM to NAIB 
oronasal fistula found--euthanized euthanized

2/12/2003 0303Pg Phoca groenlandica harp seal M A beater coat harp
died NAIB 6/22/03 

septic DIC

3/21/2003 0304Pp Phocoena phocoena harbor porpoise M A

stranded on Avon, NC- transported to 
VMSM for overnight, came to NAIB next day
3/21

transported to UNE 
(keith matassa) on 
9/5/03 released at 

43.564N X 70.135W  
with sat. tag on 

1/20/04 and tracked 
for 63 days "gus" 
freeze brand 901

4/6/2003 0305Lk Lepidochelys kempii kemp's ridley U A
transported from NEA(MH-02-822-Lk) - cold 
stun

transported to Florida 
Aquarium 10/16/03

4/6/2003 0306Lk Lepidochelys kempii kemp's ridley U A
transported from NEA(MH-02-839-Lk) - cold 
stun

transported to Florida 
Aquarium 10/16/03

7/8/2003 0307Cs   Chelydra serpentina     snapping turtle U A found Forth McHenry carapace damage
maintained in sx pier 
4

7/11/2003 0308Lk Lepidochelys kempii kemp's ridley U A

pound net entanglement  off taylor's island, 
brought in by COL, successful 
disentanglement, but old carapace fracture

released off taylor's 
island 9/25/03

7/24/2003 0309Mn
Megaptera novaeangliae             

humback whale U A

swimming offshore with buoy and line 
attached.  first spotted in DE, tracked 
through OC disentanglement and tagging 
attempt by glen salvador and tds.  Moving 
south, lost tag within 24hrs.

8/14/2003 0310Mm Mola mola ocean sunfish U A

reported as a dolphin with cut dorsal to NRP 
turned out to be ~450lb sunfish, found in bay
transported back to sea and released

8/?/03 0311Mn
Megaptera novaeangliae               

humback whale U A

whale reported dragging gear about a mile 
off shore, oc marp investigated but did not 
find animal -kayaker described 2 
humpbacks, 1 dragging gear going out to 
sea, thought it possibly dislodged the gear 
on its own

12/26/03 0312Pv Phoca vitulina   harbor seal F A

collected by animal control, transported to 
easton - naib           emaciated, 
lesions/ulcerations on mouth.  Rads show 
bird shot in head and neck (6 pellets).  
Found dead in pen on 1/1/04

12/26/2003 no number
Phoca vitulina   harbor seal                     sp.

unconfirmed U A

oc animal control report: small seal (thought 
to be a harbor) on rocks of north jetty.  too 
far out to collect safely. patrol of area next 
day did not find seal

12/27/2003 no number
Phoca vitulina harbor seal              

sp. Unconfirmed U A

NPS report of seal in and out of the water in 
same area for 36 hours.  As collection plan 
was being coordinated, seal went back into 

water. 

12/28/2003 0313Pv Phoca vitulina   harbor seal U A

NPS reported animal to NAIB and VMSM.  
VMSM collected animal and relayed to 

MERR in salisbury relay to NAIB in easton 
found dead in pen 1/11/04

12/31/2003 0314Pv Phoca vitulina  harbor seal U A

harbor seal relayed from OC (oc animal 
control) to  MERR in Indian River then to 

(MMSC) Brigantine - released off NJ in April 
04

ME

ME

north jetty, OC

144th street OC

MD

MD

assawoman bay, MD

Avon, NC

Stranding Location

Assateague Island, MD

Nags Head, NC

33rd street, OC

82nd Street  OC, MD

Assateague Island, MD

chincoteague national 
seashore, VA

MD

water off coast of OC



National Aquarium in Baltimore Accession 2004
Marine Animal Rescue Program

Alive/
Date NAIB ID # Genus/species  common Sex Dead Comments Disposition running #

1/1/04 0401Pv
Phoca vitulina          

habor seal        F A thin, ulcerations on mouth

Mark Sampson, Dave Quilter, OC animal control collected animal.  
Charlotte Sampson relayed to easton.  Animal was seizing upon arrival 
at SAGA, vomitting, agonal - pain meds administered in lieu of 
euthansia solution, died 178

1/16/04 0402Dd
Delphinus delphis        
common dolphin M A listing to one side - alone

collected from water, died as moving up the beach - to COL for 
necropsy COL # 04DDE02 179

1/22/04 0403Pg

Pagophilus 
groenlandicus          

harp seal M A lethargic - allowing people to approach

MERR collected animal and relayed to 404 - recycling center.  rads 
show rocks in stomach.   recovered well from sx.  transported to UNE on 
2/26/04 for continue rehab  RELEASED 4/18/04 with sat. tag from 
fortunes point beach, maine with UNE "lewie" and tracked for 35 days. 180

2/17/04
investiga-

tion seal - unconfirmed sp U A

call from public to report a seal smaller 
than a german shepard. Hugh Hommel 
was the contact swam away

no number 
assigned 
so not in 

count

2/25/04 0404Pv
Phoca vitulina           

harbor seal F A

transfer from VMSM - stranded 2/10/04 
@ camp pendalton in virginia beach 
"hopper" vmsm name

transported for release to Riverhead.  One night in riverhead and 
released with satellite tag "hopper" from shinnecock bay, ny 6/17/04 and 
tracked for 29 days. 181

3/13/04
investiga-

tion seal - unconfirmed sp U A
on the jetty - reported by public - 
suspect possible eye injury

back in the water on own (seal picked on 3/14 and euthanized 0409Hg 
may be the same animal)

no number 
assigned 
so not in 

count

3/13/04 0405Pg

Pagophilus 
groenlandicus          

harp seal M A picked up by MERR - eating sand died at naib 3/23/04 -necrospy at JHU 182

3/13/04 0406Cc
Cystophora cristata      

hooded seal M A

adult (300lbs +  and ~ 7 ft long) past 
dunes in campground on Ass. State 
park

relocated to remote portion of Ass National park on 3/13, animal still 
there on 3/14 in poor condition (labored breathing, lethargic) and was 
euthanized by Jimmy Traegal and brought to COL for necropsy.  COL # 
04CCR07 183

3/14/04 0407Hg
Halichoerus grypus      

gray seal U A picked up by OC Animal Control
missing 1 eye, injured - euthanized by J Treagel at whaleyville animal 
hospital and sent to COL for necropsy  COL # 04HGR06 184

3/22/04
investiga-

tion
Lutra canadensis        

river otter A U

animal reported in the water on bay side 
at jolly roger's. reported as seal turned 
out to be river otter

no number 
assigned - 

not in 
count

6/5/04
investiga-

tion
sea turtle (unconfirmed 

sp.) U A

animal reported in the water, later 
sighted on beach in Cedar Cove, alive, 
unresponsive but raised head/moved

2ft long, 1.5 ft wide, 1ft high, heavy barnacle load, green shell/yellow-
gray shell

no number 
assigned 
so not in 

count

6/9/04
investiga-

tion dolphin (unconfirmed sp) U A reported in water

no number 
assigned 
so not in 

count

6/16/04 0408 Gg
Grampus griseus        

risso's dolphin F A
alone, picked up by OC MARP after 
being supported in the water for ~1hr

Dr. Jimmy Traegl euthanized with 40 cc of ketamine after animal 
transported to Ambo and began to sieze. DNR/COL necropsied: Lung 
abscesses, necrotic intestinal tissue, signs of just giving birth(difficult 
birth, no sign of calf, assumed dead); level A sent in by COL

185

6/18/04 0409Cs
Chelydra serpentina      

s napping turtle U A
Brought in by Dr. Brent Whittaker, apparently hit by a car, rehabilitation 
by NAIB veterinary staff, released 186

7/1/04 0410 Gg
Grampus griseus        

risso's dolphin M A

calf reported alone in the water, body 
moribund upon discovery, 149.8 cm 
straight length 

Euthanized by Dr. John Maniotti using 40 mL of Beuthanasia via heart 
stick and necropsied by DNR/COL, still had 6 apparent fetal folds, 
hemmoraging apparent in brain and liver, lung abscess. Cause of death 
will be determined by results of tissue cultures. 187

7/14/04 0411Cs
Chelydra serpentnia      

s napping turtle U A
visible from NAIB, shell fracture, 
reported to staff

treatment and rehabilitation for shell fracture in process with NAIB 
veterinary staff relocated/released to WL sanctuary 188

7/15/04 0412 Cc
Caretta caretta          

loggerhead sea turtle U A

reported in water alone, floating, animal 
heading back to see when picked up by 
MARP, shell cracked from notch to 
notch from boat strike, left lung visible 
through crack in shell, animal was 
breathing fairly normally and was 
transported to NAIB, 60.5 cm straight 
length from notch to notch

Upon examination by NAIB vets the animal was determined to be 
moribund and was euthanized by new Aquarium Vet, Dr. Leigh Clayton, 
using" ". Necropsied on site. Left lung punctured and diseased from 
boat strike, no food in entire digestive system, unable to sex visually, 
barnacles down esophagus, scutes on carapace blistered and peeling, 
gray adipose tissue was soft, lateral scutes split and diseased, all 
flippers showed signs of blistering skin damage, heavy bio load when 
animal came in had to be removed to observe most of the above 
injuries.  Tissues collected and banked, skull and shell kept for 
educational purposes (currently at Smithsonian being cleaned). 189

8/7/04 0413 Tt
Tursiops truncatus       
bottlenose dolphin F A

reported in shallow water of Chester 
River and then in creek that feeds into 
Chester River

lone dolphin was reported on 8/7 by locals, monitored by locals who 
reported to TDS over weekend.  MARP staff and intern monitored 
animal on-site on 8/10, NMFS sent representative for monitoring on 
8/11.  Animal lethargic, moving slowly, 8 ft long, female, severe scarring 
on dorsal fin, old shark bites visible.  Animal continued upriver in shallow 
water until it eventually stranded in less than 2 ft of water in  Lankford 
Creek where it was severely lethargic and unable to keep upright.  It 
expired as MARP staff were preparing for a water catch.  Carcass 
collected and delivered to COL for necropsy.  Awaiting necropsy results. 
Estimated age: over 30 yrs old. 190

8/20/04 0414 Ba

Balaenoptera 
acutorostrata           
minke whale M D

calf spotted floating water by MARP 
during annual dolphin count, dead upon 
discovery

Animal 18 ft long, no visible trauma. Carcass towed to Assateague 
National Seashore by US Coast Guard and necropsied by COL and 
NAIB staff, awaiting necropsy results.  191

Manklin Creek, MD 
(near ocean pines)

Stranding Location

41st street OC

OC waters

Lewes, DE

virginia beach, VA

Rehoboth, DE

MD, Assateague Nat'l 
Seashore 500 yds N 

of state line

OC, 51st St.

surf ave. OC, MD

OC

OC Bayside between 
13th and 14th streets, 
floated to 9th by the 

time it was pulled 
from water

6 mi N of Va./Md line 

OC, 54th St. heading 
S

Assateague IS, MD

OC beach

St. Mary's Co., Cedar 
Cove, 1 mi S. of 
Naval Air Station

Pier 3, NAIB, 
Baltimore, MD

Chester 
River/Lankford Creek



National Aquarium in Baltimore Accession 2004
Marine Animal Rescue Program

Alive/
Date NAIB ID # Genus/species  common Sex Dead Comments Disposition running #Stranding Location

8/26/04 0415 Dd
Delphinius delphii        
common dolphin  F A

cetacean spotted very close to shore 
alone by USCG

animal beached at 6th street, OC MARP responded, animal bleeding 
from mouth, internal bleeding, superficial scrapes on flukes from beach.  
Animal removed from beach to 15th St fire station where it expired while 
awaiting Dr. Maniotti to arrive for euthanization.  juvenile female, 7 ft, 
approximately 250 lbs.  necropsy conducted by COL, awaiting results. 192

9/21/04
investiga-

tion turtle - unconfirmed sp U A

teacher reported that a student had 
brought a sea turtle hatchling back to 

VA from vaction.  Message came 
through Sandy Barnett.  Contacted 

teacher who investigated with student 
turned out to be a land turtle

no number 
so not in 

count

9/22/04
investiga-

tion
Trichechus manatus     
west indian manatee U A

animal sighted swimming around a 
marina 10-12 miles north of the mouth 
of the Potomac River.   Animal seems 

healthy.  TDS reported to USGS Sirenia 
- Cathy Beck.  Second sighting on 
Sunday 9/26 by Mike Dockerty in 

Breton Bay, South of the Port Tobacco 
river in swimming in shallow water CP 

reported to Cathy Beck

no number 
so not in 

count

9/24/04
investiga-

tion
Tursiops truncatus       
bottlenose dolphin U D

dead dolphin washed up on oc beach 
reported by oc communications DPW transported to 65th street for necropsy by COL

no number 
so not in 

count

10/29/2004
investiga-

tion
Tursiops truncatus       
bottlenose dolphin U D

large - flat fluked animal reported to 
Hugh Hommel dead on beach CP reported to Juli who responded - Tt probably offshore - pending

no number 
so not in 

count

11/26/2004
investiga-

tion sea bird U A
injured shore bird reported by naib 

member on trip to OC cp assisted in connecting to OC animal control

no number 
so not in 

countOcean City, MD

15th Street, OC

Assateague IS, MD

Florida

Port Tobacco River, 
Charles County

Ocean City, MD



Date NAIB ID # Sex Comments Disposition

1/16/05
assist /no 
number

short finned pilot 
whales  

Globicephala 
macrorhynchus both D

assisted with necropsy at request of Aleta 
Hohn through Janet Whaley necropsied on beach

no 
number 
assigne
d - not 

in count

2/4/2005 0501Pv
Harbor seal       

Phoca vitulina F A 

admitted to VAQS on1/3/05 with trauma to L 
eye and abrasions on L side of head. 
Transferred to NIAB on 2/4/05 for continued 
rehab

"sand dollar"  released off ocean city on 3/15/05 with 
satellite tag and rr flipper yellow roto tag #0010 193

2/6/2005 0502Pv
Harbor seal       

Phoca vitulina U A

collected by MERR and held overnight, 
transported to Easton to meet NAIB 
volunteers - DOA in Easton

DOA at meeting point in Easton.  MERR volunteer 
kept carcass for necropsy by MERR 194

2/18/2005 0503 Hg

Gray seal pup 
Halichoerus 

grypus M A

admitted to NAIB, dehydrated and 
underweight.  Later was determined to have 
seal pox and possible liver disease

euthanized 3/2/04, necropsied at Johns Hopkins 
tissues sent to AFIP 195

2/26/2005 0504 Hg

Gray seal pup 
Halichoerus 

grypus U A

Animal Control Officer Pam Bunting 
recovered and transported to Easton to meet 
NAIB team, animal died in transport.  Initial 
investigation showed possible pox lesions on 
underbelly

died in transport, frozen for later necropsy. Necropsied 
at Assateague Island as a workshop animal - COL 
performed the necropsy and sent any viable samples 
out. 196

3/6/2005

investigat
ion  no 
number

seal - unconfirmed 
sp.  reported to be 
a Gray seal pup 

Halichoerus 
grypus U A

call from DNR communications stating that 
there was a possible seal on beach, but did 
not find it when patrol drove up and down 
Assateague

no 
accessi
on so 
not in 
count

3/6/05 - 
3/7/05

investigat
ion

seal - unconfirmed 
sp.  reported to be 
a Gray seal pup 

Halichoerus 
grypus U A

first spotted at 5:00pm on 3/6/05 hauling out 
onto beach.  Observed by Larry Sackadorf 
going back into water. Larry stated that seal 
appeared to have "swollen beestings" on its 
neck area (possible pox?) call from OC police 
and fire communications - reported by citizen 
Tina Balderson 410-592-0596 as being alive 
at 6:00am the following morning, same 
location went back into water

no 
accessi
on so 
not in 
count

3/11/2005 0505Hg

Gray seal         
Halichoerus 

grypus U A
collected by OC animal control (Pam Bunting) 
and transported to NAIB volunteer in Easton DOA at NAIB - carcass necropsied at Hopkins 197

Assateague

National Aquarium in Baltimore Marine Animal Rescue Program
Accession 2005

Ocean City 122 street

South Bethany Beach, DE

Stranding Location

oregon inlet/bodie island, 
NC outerbanks

VA beach

delaware

Ocean City

on beach between 133rd 
134th streets, Ocean City

Genus/species  
common name

Alive/De
ad

running 
#



Date NAIB ID # Sex Comments Disposition

National Aquarium in Baltimore Marine Animal Rescue Program
Accession 2005

Stranding Location
Genus/species  
common name

Alive/De
ad

running 
#

3/11/2005 0506Pg

Harp seal   
Pagophilus 

groenlandicus U A
photos from ranger (Lynn Belanich) to 
determine status

relocated to protected (no public traffic area) .5 miles 
north of the State Park Line 198

3/15/2005 0507Hg

Gray seal         
Halichoerus 

grypus U A

Baltimore MARP in town - responded - pup 
on beach not emaciated, but showing 
neurologic signs - head sway, not focusing 
on us when approached - allowed us to wrap 
in blanket easily

transported to Dr. Maniatty - agonal on arrival - 
euthansia sol'n administerd then transported to trish 
kimmel (in town for meeting) to take to COL/DNR - col 
number: 05-HGR-03 199

3/17/2005

0508UP 
(unknow
n phocid)

   reported as Gray 
seal            

Halichoerus grypus 
(unconfirmed 

species) U A

OCPD (Officer Joe Lotito) found small seal 
entangled in line around net - thought animal 
was choking so removed netting the seal 
returned to water after about 20 seconds. OC 
Animal Control (Pam Bunting) patroled beach 
but did not find animal

OC Animal Control will continue to patrol (NAIB 
requested pictures of net and for it to be mailed to us 
to send to NMFS) 200

3/25/2005 0509Pg

Harp seal   
Pagophilus 

groenlandicus U A

ranger todd garrett (assateague island 
national seashore) reported seal was sighted 
the night before at tide line - healthy resting 
seal but was moving toward the camp gorund 
the next mornining (up the dune rather than 
back to the water) - sent pics decided to 
relocate

relocated to protected (no public traffic area) North 
end of the island, approximately 3 miles north of Shell 
road, 3.3 miles north of the paved Road (611). Lat 38* 
16.4' N  Long 074* 49.3' W

201

3/29/2005 0510Pg

Harp seal   
Pagophilus 

groenlandicus A

VAQS admitted on 3/26, reported on the 
beach eating sand - BAR rads show several 
rocks in abdomen

original field number is from NC: JND006  transported 
to NAIB on 3/29/05 - passed one rock on own, 
endoscopy removed 7 more - released with Riverhead 
- shinnecock bay 40 52' 18.3" N X 072 31' 47.7" W on 
6/2/05 with satellite tag "Petey"  - yellow roto tag 
#0027 202

4/18/2005 0511Pv
Harbor seal       

Phoca vitulina U A

DPW reported seal on beach to OCPD - pics 
show animal in good body conidition with 
some healing wounds/lesions BAR - approx 
3.5 feet in length

Hugh and Dave Q. assessed on beach and collected 
with Barab W of OC Animal control relocated seal to 
state park, approximately 8 miles south of OC jetty 
near nature center on Assateague State Park -under 
direction of  JC Barbly (state park ass. manager) lat 
and long: 38° 11.9' N    075° 09.1' W.  Seal went into 
the water immediately, then hauled out in same 
general location.  It continued to get in and out of the 
water that day with no further sightings reported. 203

Ocean City just south of 
the fishing pier at 
Dorcester street

Ocean City at the Inlet

assategue island

Assateague Island 
National Seashore - 4.7 
miles south in the off road 

Ocean City 63rd street

NC



Date NAIB ID # Sex Comments Disposition

National Aquarium in Baltimore Marine Animal Rescue Program
Accession 2005

Stranding Location
Genus/species  
common name

Alive/De
ad

running 
#

4/26/2005 0512Lk

Kemp's ridley sea 
turtle          

Lepidochelys 
kempii U A

Cold stun / boat strike from NEAq - original 
stranding date 11/16/04 NEAq # MH 04-703-
Lk

transported to NAIB on 4/26/05 - had yellow band at 
NEAq but was removed no band in NAIB - double 
carapace fracture - boat strike.  Pit tag #  072 570 595 
(right forelimb). Released 9 miles off shore SE of OC 
(Assateague area) over Great Gull Bank 38◦ 12.917N  
X 74 57.415W  75° water temp.  Released with 
0513Lk 204

4/26/2005 0513Lk

Kemp's ridley sea 
turtle          

Lepidochelys 
kempii U A

Cold stun from NEAq - original stranding date 
12/5/05 NEAq # MH 04-712-Lk

transported to NAIB on 4/26/05 -  blue green band.   
Pit tag # 072 367 631 (right forelimb)  . Satellite 
tagged and released 9 miles off shore SE of OC 
(Assateague area) over Great Gull Bank 38◦ 12.917N  
X 74 57.415W  75° water temp. Released with 
0512Lk. Named "Sapphire" by NEAq - tracked on 
Whalenet. 205

5/1/2005 - 
5/2/2005 0514Pv

Harbor seal       
Phoca vitulina U A

ocpd reported - hauled out on beach - approx 
3.5- 4ft in length

Barb W and Hugh Hommel on scene - BAR good 
condition pics taken on file - late enough in evening 
that crowd should not be problem - 24 observation on 
seal with plan to relocate to Assateague State Park if 
needed overnight or next am - 5/2/05 - Barb W and 
Dave Q. on scene hauled in and out several times 60-
65 streets - very active/good condition slight abrasion 
on flipper - possible public interaction problems - 
relocated to Assateague State Park approximately 8 
miles south of OC jetty near nature center - 38*11.9'N  
075 09.1'W same location as 0511Pv under direction 
of JC Barbly 206

Kingsbury Beach, 
Eastham, MA

Ocean City - 23rd street

Sand Neck Beach, 
Barnstable, MA



Date NAIB ID # Sex Comments Disposition

National Aquarium in Baltimore Marine Animal Rescue Program
Accession 2005

Stranding Location
Genus/species  
common name

Alive/De
ad

running 
#

5/17/2005 0515Tt
Bottlemose dolphin 
Tursiops truncatus U A

nrp reported an entangled dolphin - uscg 
standing by animal until we arrive

nrp helicopter flew tds, cp to crisfield airport, nrp boats 
took us to animal - 2 nrp boats, 1uscg boat tracked 
animal for 2 hours - red bouy visible between dorsal 
fin and fluke.  mulitple attempts to disentangle with 
grappling hook and rope - no luck determined not 
attached to pot - grapple didn't catch anything and 
animal was free swimming at 3-4 knots (started in little 
annemessex moved into pocomoke sound into VA 
waters over our tracking period) - 5-8 feet long, good 
body condition, boat savy media alert put out asking 
for sightings to be reported to 800-628-9944 to track 
animal - if animal slows or moves to shallow water 
another disentanglement attempt will be made 207

5/20/2005 0516Gm

Long finned pilot 
whale  

Globicephala 
melas F A

first sighting was in surf on state park side 
reported approx 7:45 pm, beached on 
national park land just over the boundry 
between state and national behind ranger 
station

died on scene during assesment - hugh hommel on 
scene - animal thrashed when touched - volunteers 
backed off for safety, animal was likely euthanasia 
candidate - expired on beach col worked up on 5/22 
col number: MDDNR-05-GME-13

208

5/27/2005

investigat
ion  no 
number Terrapin U A

good samaratin called about a sea turtle that 
was a terrapin.  TDS instructed him to 
release the animal in the back bay area.

no 
accessi
on so 
not in 
count

6/9/2005 0517Gg
Risso's Dolphin  

Grampus griseus U D

first report was as a floater- Hugh overheard 
radio chatter from USCG, and reported to CP 
- called Juli and reported to COL, later that 
day reported stranded on 130th street OC - 
OCPD on scene, Del responded for public 
education as people were reported to be 
climbing on it or interacting with it in the surf

MD DNR/COL moved had animal moved to 65th street 
for necropsy COL# MD DNR 05-GGR16 209

Assateague Island 
National Park - on the 
beach behind the Ranger 
Station animal just over 13 
feet

little annemessex river at 
bouy # 5

130th  street, OC



Date NAIB ID # Sex Comments Disposition

National Aquarium in Baltimore Marine Animal Rescue Program
Accession 2005

Stranding Location
Genus/species  
common name

Alive/De
ad

running 
#

6/14/05-
6/15/05 0518Mn

Humpback whale 
Megaptera 

novaeangliae U D

NOAA advised no action on 6/14 and then 
advised to tow and necropsy on 6/15.  6/15: 
Carcass was towed close to shore at 
Assateague State Park - but heavy shark 
scavaging activity made for public safety 
hazard so whale was towed 4 miles off shore 
and released

uscg towed carcass ~4 miles off shore, collected a 
tissue sample, and released at 38* 14.38 N   075-
02.62 W.  Tissue sample  was given to juli to process 
md ddnr/col #   MDDNR- 05MNO-20 210

6/28/2005 0519Gg
Risso's Dolphin  

Grampus griseus M A

reported by Ass. National Seashore as a 
bottlenose alive at extreme north end of the 
seashore (almost to the OC inlet) - OCMARP 
not available - cp jd responded with jimmy 
tragle lined up to euthanize animal md dnr/col 
also responded

animal died while response team in transit - md dnr, 
NAIB responded with national seashore to remove 
animal from beach and transport to COL for necropsy - 
MD DNR / COL # MD DNR 05GGR-26 211

7/2/2005 0520Cc

Loggerhead Sea 
Turtle            

Caretta caretta U D

reported by DNR communications and by a 
public by- stander (Cheryl Conner 301-639-
1934).  Mark Sampson responded - reported 
that it was dead - and likely not fresh dead - 
possible boat strike wound apparent on 
carapace near hind quarters - per Juli: 
wounds do not look like typical  prop but 
possible struck by hull

OCPD (officer Eade) on site - they requested a pick 
up from DPW.  Juli was paged and told the animal 
would be at DPW 65th street waiting for necrospy  MD 
DNR / COL # MD DNR 05CCA-28 212

floating in shallow water at 
a fishing pier at 9th street 
and Edgewater in OC

sighted on 6/14 floating 2 
miles off shore OC inlet

stranded alive, died on the 
beach before assesment 
team arrived



Date NAIB ID # Sex Comments Disposition

National Aquarium in Baltimore Marine Animal Rescue Program
Accession 2005

Stranding Location
Genus/species  
common name

Alive/De
ad

running 
#

7/3-7/4/05

investigat
ion  no 
number

Loggerhead Sea 
Turtle            

Caretta caretta U D

first reported by dnr commmunications 
(officer Wilkinson) - contacted William 
Counterman of Calvert Cliffs Museum (410-
586-3348) - he had received a call from 
Connie Smith at Metoaka Beach Cabins who 
reported the turtle - contacted Connie who 
reported: a turtle was seen a day or two ago 
on its back by a renter who may or may not 
have tried to flip it over in the water and it 
may have been alive (couldn't determine if 
the animal was moving or the water was 
moving it) but then washed out (was not 
called in that day - she just heard about it 
later).  Turtle seen again on 7/3 and called in 
but gone when we spoke to her - not sure if 
alive or dead, Connie was given CP's pager 
number.  Connie paged CP on 7/4 and 
reported the turtle washed up on the rock 
jetty dead near cabins at follwoing address. 
Connie - 410-586-0269 - 4510 Matoaka 
Lane, St. Leonard, MD (Calvert County) reported to Juli at MD DNR / COL on 7/4/05

no 
accessi
on so 
not in 
count

7/5/2005

investigat
ion no 

number

Loggerhead Sea 
Turtle            

Caretta caretta U D

reported to naib by ward kovacs of ocbp as 
dead logger or leatherback between 1st and 
2nd street - estimated to be 100lbs and looks 
like it is fresh dead.  Reported as a boat 
strike

called md dnr / col to report - trish to call oc dpw for 
pick up - cindi called ward back to let him know md dnr 
would handle it 

no 
accessi
on so 
not in 
count

7/25/2005

investigat
ion no 

number

Leatherback Sea 
Turtle     

Dermochelys 
coriacea        U D

state park life guard cineva kline found 
carcass.  Took marp staff to animal for 
species id and pictures left carcass on scene, reported to juli at md dnr / col

no 
accessi
on so 
not in 
count

8/23/2005

investigat
ion no 

number
Common Dolphin   
Delphinus delphis U A

USCG Indian River reported live dolphin on 
the beach, also reported to MERR but did not 
get an immediate response from MERR - 
NAIB started phone calls for response. 
Chuck Erbe from MERR arrived on scene to 
repsond. Died on scene, transported to MERR for necropsy

no 
accessi
on so 
not in 
count

between 1st and 2nd 
street in OC
assateague island - 
southern tip of National 
Seashore - close to state 
park (state park reported 
it)

Indian River Inlet, DE

washed up on jetty near 
calvert cliffs 



Date NAIB ID # Sex Comments Disposition

National Aquarium in Baltimore Marine Animal Rescue Program
Accession 2005

Stranding Location
Genus/species  
common name

Alive/De
ad

running 
#

12/21/2005

investigat
ion no 

number
Harbor seal       

Phoca vitulina U A

Initial call on 12/21 - Hugh H investigated and 
stated animal was a harbor seal, and 
appeared healthy with decent blubber layer, 
clear eyes/nose, and appeared alert. Seal 
was moving in and out of water and migrating 
+/- a few blocks. Late on 12/21 Hugh 
recieved a report from animal control stating 
that the animal had cloudy eyes. Hugh 
rechecked th animal on 12/22, and found the 
carcass of the seal on the beach. Hugh said 
the animal seemed thinner up close, but not 
emaciated, and it appeared healthy with clear 
eyes and nose.

Died on scene on 12/22, tranported to 65th st and Col 
notified to pick it up.

no 
accessi
on so 
not in 
count

12/22/2005 0521Pv
Harbor seal       

Phoca vitulina U A

Intial call came in early afternoon by OCCG 
as a possibly boat strike. Hugh dispacted 
Mark Sampsonand MS determined the 
animal was a "typical" animal we would pick-
up, as there was blood trailing to the animal 
and on the face, though the amount was 
minimal. Mark collected the animal and 
transported to Dr. Traegel for examination. Dr 
Traegel reported open bleeding lesions that 
were not abrasions around the head and 
neck of the animal. Description was typical 
open, contagious seal pox lesions. Consult 
wit BS, JD, and Dr Traegel at 4:30pm and Dr. 
Traegel reccomemded euthanasia. Aniamal 
euthanised by Dr. Traegel.

Euthanized on 12/22, and transported to 65th st 
holding facility and DNR notified for pick-up 213

12/26/2005

investigat
ion no 

number unknown phocid U U

Received page from NRP reporting a seal 
being sighted on Assateague National 
Seashore. Returned call to 410-641-3937 
and left message, but did not receive a call 
back

no 
accessi
on so 
not in 
count

Rock jetty next to OC CG 
station

Assateague Island

111st street in OC 



Date NAIB ID # Sex Comments Disposition

National Aquarium in Baltimore Marine Animal Rescue Program
Accession 2005

Stranding Location
Genus/species  
common name

Alive/De
ad

running 
#

12/30/2005

investigat
ion no 

number unknown phocid U U

Page received from NRP at 6pm that a 
member of the public had reported a "baby 
seal on the beach bleeding from the mouth". 
Hugh was contacted and neither him or Mark 
could respond by 7pm (the time the last 
ranger was leaving). On 12/31 Mark and 
Hugh were ready to respond. JD contacted 
the rangers to see if the seal was spotted on 
the morning rounds, and the seal was not. 
The ranger stated there were no marks in the 
sand where he could see a seal had layed, 
and also no evidence of blood.

no 
accessi
on so 
not in 
count

Northern tip of 
Assateague Isalnd, by OC 
intlet

























Comments Received on Preliminary Environmental Impact Statement by Agency and Appropriate Responses 
 

1 

 
Comment 
Number Section Number Comment Response 

U.S. Fish and Wildlife Service – Bob Zepp 
1 Section 1 Section 1---Line 6 - 129 acres;  line 398 - 123 acres.  Which is 

it?  I suggest 129 since the COE regulates the extent of fill.  
Good explanation starting at line 569 

130 acres is the correct acreage (current as of 4/21/06).  
Fixed on (new) line 401 and line 6. 

2 Section 2 Figure 2-1  caption says 140 acres   Also, is the wet basin 
acreage included in the 129 acre total?  

141 acres is the entire DMCF footprint, including the wet 
basin.  This includes 130 acres of open water within the 
wet basin and the main portion of the alignment.  

3 Section 2 Line 793 etc.  Which locations?  Revised paragraph, beginning at line 809 - 
"Concentrations of total PCBs (ND = ½ DL) were high, 
indicating the potential for adverse effects on biological 
organisms at these locations.  Locations MB-2, MSN03-
JV-1,  MB-4, and MSNSURF05-1 had values below the 
TEL but above the PEL."   

4 Section 2 Table 2-15  Shading is not consistent.  Some higher values are 
unshaded while lower values are not., especially for Dieldrin 
and PCB's  

Shading corrected in tables 2-14 and 2-15.  

5 Section 2 Line 874 Metals.  A statistical analysis would be useful here. The statistical analysis would be useful. Unfortunately, 
there was not enough time to complete one before this 
draft.  This will be completed prior to the FEIS.  

6 Section 2 Line 1578  Didelphis virginiana should be dropped.  Name was 
changed to marsuupialis. 

Corrected on line 1705-1706 

7 Section 2 Line 1581 Should be Sylvilagus floridanus Corrected on line 1708 
8 Section 3 Lines 300, 396, 512, 1767 = Appendix D.  Should be Appendix 

F. 
Section no longer references Appendix D 

9 Section 3 Lines 738-740 - incomplete sentence Lines 748-750 have been corrected: "The dredged material 
is amended with other products (such as coal combustion 
products, incinerator ash, waste lime products, and cement 
and lime production byproducts)." 



Comments Received on Preliminary Environmental Impact Statement by Agency and Appropriate Responses 
 

2 

Comment 
Number Section Number Comment Response 

10 Section 3 Section 3.6---Lines 1142-1151.   This seems misleading.  No 
matter which scenario is chosen, this part of the Middle Branch 
will be cut off from the main stem by the dike and will provide 
no contaminant release to the river for ever and ever.  If 
maximizing the borrow source is selected, (Scenario A), the 
source of potential contamination would be removed to HMI.  
Please better explain the logic here. 

Lines 1250-1257 revised to say: " The sediments located 
within the project area would be isolated from the 
Patapsco River within the proposed DMCF or the HMI 
DMCF (Chapter 4).  Improvement of sediment quality by 
isolating contaminated sediment would have localized 
improvements to water quality and  offers the following 
ecosystem benefits: Improved water quality would have 
positive affects on the aquatic organisms living within the 
vicinity of the proposed alignment.  Organisms, 
particularly fish and shellfish, living and feeding near the 
DMCF may have a lowered potential for contaminant 
accumulation, which also lowers the potential risk for 
consumption by humans." 

11 Section 3 Lines 1153-1154.  Technically, you have eliminated 129 acres 
of contaminated sediment at the cost of eliminating 129 acres of 
the Patapsco River and still the Middle Branch remains a source 
of contaminants. 

Acknowledged statement was made based on suggestion 
of MDE staff. No change. 

12 Section 3 Line 1784 - As in Section 1, use 129 acres. Corrected on line 1934 
13 General Comment Part 230 of the Clean Water Act, the Section 404(b)(1) 

Guidelines, provides the foundation for permitting discharges 
into navigable water.  For non-water dependent discharges 
(Line 39), there is a rebuttal presumption that upland 
alternatives exist that are less damaging to the aquatic 
ecosystem and do not have other adverse impacts. This Section 
goes into great detail (actually more than I needed) about how 
we got to this point.  However, in my humble opinion, this does 
not meet the rebuttal presumption test.  There must be a clear 
discussion of why some alternatives listed in Appendix F such 
as the 1982 Sparrows Point #21 or the Table F-3 Sparrows 
Point Fastland/Upland sites are not practical alternatives.  To 
me, this is the crux of the whole permitting process.  If this 129 
acre fill cannot be shown to be the only practical alternative, the 
COE should not issue a permit for it. 

New section specifically addressing upland alternatives 
considered was added to Chapter 3.  It is Section 3.4.2.3 
and has an accompanying multiple page table (update of 
draft shown at BEWG meeting) in Appendix F.  Please 
note also that Innovative Reuse section 3.4.2.2 was also 
expanded to provide greater detail on some of the options 
that would not fill open water.  

Maryland Department of Natural Resources – Roland Limpert 



Comments Received on Preliminary Environmental Impact Statement by Agency and Appropriate Responses 
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Comment 
Number Section Number Comment Response 

14 General Comment I would concur with the statements made at the 4 April 2006 
BEWG meeting regarding the need to expand and enhance the 
alternatives discussion regarding possible upland alternatives to 
the proposed filling of open water for a containment facility.  
Also, I would concur with the statement made at the meeting by 
NMFS to expand the discussion of Innovative Reuse of dredged 
material and include Innovative Reuse in Table 1-2 as part of 
the projected disposal options out to 2017. 

Note the response to Bob Zepp's comment above.  
Innovative reuse discussion was expanded in Chapter 1, 
beginning on line 497.  A footnote about innovative use 
was added to Table 1-2.  Reference to the innovative use 
studies was added (beginning at line 737). 

15 Section 1 Section 1.4, page 1-15, lines 485-490:  This paragraph is really 
obtuse.  I think what is trying to be said is that the Port may or 
may not overload the sites; it just depends.  The entire issue of 
delaying new work dredging needs to be addressed better and 
with more clarity.  This could also be a good location to discuss 
Innovative Reuse. 

Text revised,lines 489 to 495: "As stated above, Table 1-2 
shows the transition period accommodating scheduled new 
work dredging projects and average annual maintenance 
dredging quantities by overloading the Harbor dredged 
material placement sites.  Overloading may not occur to 
the extent shown in Table 1-2 because of technical 
feasibility, potential lost overall capacity, and future site 
conditions.  This creates some uncertainty as to the extent 
of overloading possible at the Harbor sites.  These sites 
would be overloaded to the extent possible to meet the 
projections shown in Table 1-2."      Innovative reuse text 
begins on line 497.   Section 1.4.2 beginning on line 530 
has over a page of text added on dredging deferment and 
delays.  

16 Section 2 Section 2.1.7.1, page 2-75, lines 1562-1564:  The Masonville 
DMCF site is designated a "Historic Waterfowl Concentration 
Area" by the Department under the State's Critical Area law. 

Text revised, lines 1686-1689: "Masonville Cove is 
designated a Historic Waterfowl Concentration Area under 
Maryland’s Critical Area law.  Because of its location 
along the Atlantic flyway, Baltimore Harbor and the 
adjacent Chesapeake Bay provide resting and foraging 
areas for wintering and migrant waterfowl." 

17 Section 2 Section 2.1.8, page 2-80, line 1723:  This sentence gives the 
impression that the Peregrine Falcon has no legal protection in 
the State of Maryland which is not the case.  The Peregrine 
Falcon is protected, as would be any bird species, it just is not 
listed as a rare, threatened or endangered species by the State. 

Qualified the sentence to say that it is no longer protected 
under the ESA (lines 1883-1885): "The peregrine falcon is 
considered to be “In Need of Conservation” in the State of 
Maryland, but is no longer legally protected under the 
Endangered Species Act (Maryland DNR 2003b)."  
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Number Section Number Comment Response 

18 Section 5 Section 5.1.5.2, page 5-47, line 1343:  The time of year 
restriction period for anadromous and resident fish spawning 
would be 15 February through 15 June - not 1 June as stated.  
This time of year restriction period is also wrongly stated in 
Section 6.6, lines 482-483. 

Time of year corrected and it has been noted that the 
project may not be held to the June 1 to June 15 TOY 
because it is not a striped bass spawning area. Lines 1329-
1330. 

19 Section 5 Section 5.1.5.3, page 5-49, lines 1396-1401:  On page 2-62, 
lines 1243-1244 the document states that an oyster reef is 
proposed at Fort Carroll.  In this Section it states that the reef is 
in existence and will be impacted. 

Chapter 2 corrected to say that there is an oyster reef. Ch 2 
lines 1347 to 1349. 

20 Section 5 Section 5.1.5.6, pages 5-53 to 5-54, lines 1610-1614:  The use 
of turbidity curtains in tidal waters is not an acceptable method 
of minimizing turbidity impacts to SAV.  DNR would request 
that any dredging of unsuitable material within 500 yards of 
SAV have a time of year restriction to not allow dredging 
during the period 15 April through 15 October if the dredging is 
not occurring behind the dikes. 

See following comment from R. Limpert- this is no longer 
applicable.  

U.S. Fish and Wildlife Service – Bob Zepp 
21 Section 4 Line 128 - is there a range here? No, the word between was removed.  
22 Section 4 Line 914 American Eel Passages -  who would 

maintain/repair/remove and for how long? 
Note:  all mitigation text was moved to Chapter 6.  It is 
assumed that DNR would be responsible for maintaining 
and running the fish passages into perpetuity, since it was 
their proposal and the port would provide the initial 
funding for the project. Text amended beginning with line 
264 of Chapter 6.  
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23 Section 4 Figure 4-28 - I believe it should be Liberty Reservoir not Lock 
Raven Section 4.10.1 Sediment and Contaminant 
Encapsulation.  - This seems somewhat of a stretch.  It appears 
that half of the contaminated material will be removed and 
taken to HMI.  Just constructing the dike would remove the 
availability of the contaminants.  

Figure corrected, now figure 6-10. Text revised, lines 703 
to 711. "Up to 2 mcy of contaminated overburden would 
be removed and placed at the HMI DMCF.  These 
sediments would be removed from approximately 41 acres 
within the proposed alignment. Contaminated sediments 
from the remaining 88 acres within the alignment of the 
proposed Masonville DMCF would be capped as part of 
the construction and operation of the DMCF. The surficial 
sediment quality within the alignment is degraded as a 
result of elevated levels of some contaminants (Section 
2.1.5).  Capping and the removal of sediments would make 
contaminants less available to the aquatic environment.  
The action would also make the contaminants less 
bioavailable for accumulation in fish tissue, possibly 
lowering the potential human health and ecological risks 
associated with the consumption of contaminated fish." 

24 Section 5 Line 30 - Same comment as for Section 4.10.1.  It would not be 
129 acres. 

Refers to line 130, lines changed to say "The 
environmental benefits associated with the project include 
the remediation of 25 derelict vessels within the proposed 
Masonville DMCF alignment and the removal of up to 2 
mcy of contaminated sediments from 41 acres within the 
alignment and the capping of 88 acres of contaminated 
sediments within the proposed alignment. " 

25 Section 5 Figure 5-12 - top- move Ferry Bar Channel caption up as in the 
bottom.  Bottom - Masonville Cove is in the opposite direction 
of the arrow. 

Corrected.  

26 Section 5 Line 1296 - 1263 must be a typo. Corrected 
27 Section 5 Line 1403 - Information from the MPA boat captain indicated 

that rather large crabs rivaling Wye River were regularly caught 
in the Masonville area.  While we toured the area there was a 
crabber running a trot line. 

Although some harvesting does occur, the scientific 
collections do not bear this out. In addition to the site 
specific studies, a four year seining study also indicated 
predominantly juveniles in the area.  This detail has been 
added to lines 1382-1390. 
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28 Section 5 Line 1767 - Should be only a 404 permit.  (b)(1) is the 
Guidelines promulgated by EPA. 

(b)(1) deleted. 

29 Section 5 Line 2794 - Comment similar to Section 4.10.1. Addressed, similar to comment on section 4.10.1 and 
comment on line 130.  

Maryland Department of Natural Resources – Roland Limpert 
30 General Comment I talked with John Nichols and he told me that the turbidity 

curtain was his idea to allow work to proceed during the 
restricted period.  Based on what John told me I would not 
object to the use of a turbidity curtain in this case to allow work 
during the SAV restriction period.  Hopefully the SAV bed is 
far enough away from the dredging activity that this is a non-
issue. 

Comment noted 

U.S. EPA, Region III - Marria O'Malley Walsh 
31 Table of Contents Inclusion of a table of contents would have been helpful in 

review of the PDEIS. 
Comment noted 

32 Section 3 The PDEIS is the result of significant agency and public input 
over several years. A flowchart that defines the tiered process 
used in the alternatives analysis to reach the preferred 
alternative, the Masonville DMCF alternative 3-c-10, would be 
helpful to the reviewer. 

Two flow charts have been added to chapter 3 (Figure 3-1 
and Figure 3-5).  The final steps did not lend themselves 
well to a flow chart and are shown in Table 3-10.  

33 Section 3 Table 3-8 Comparison of Environmental Characteristics of 
Sparrows Point and BP-Fairchild.  The sediment quality section 
could benefit by describing TEL and PEL results in terms of 
percent of stations for each site that exceed the criteria for 
easier comparison... 

TEL and PEL have been defined in Table 3-8.  Comparing 
exceedances of sediment quality guidelines in a table 
format is problematic because these vary by constituent 
and because a tremendously disproportionate (higher) 
number of samples were taken at Masonville over the 
other sites.  

34 Section 4 Proposed mitigation for the recommended plan should more 
appropriately follow the discussion of Impacts (Section 5) for 
the preferred alternative. Mitigation is developed after impacts 
are determined. Page 4-30 states the mitigation package is still 
under development. It is assumed that the final proposed plan 
will be included in the DEIS. 

Mitigation section within chapter 4 has been removed and 
is now a stand alone chapter (6) and describes the 
mitigation package and covers the potential impacts and 
benefits of the plan.  References to the mitigation impacts 
in chapter 5 have been removed.  
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35 Section 5 Preliminary review of Impacts (Section 5) indicates no major 
gaps in information as presented. The cumulative impacts 
analysis has determined that implementation of the DMMP 
utilizing the Masonville, Sparrows Point, and BP-Fairchild sites 
for dredged material disposal over the next 20 years has the 
potential  to result in the irrevocable and irretrievable loss of  
4.9 % of the tidal open water habitat in the Patapsco River. 
While MPA is working with key stakeholders and interagency 
committees to develop an appropriate and approvable 
mitigation plan to offset the impacts of the Masonville DMCF 
we believe that future further filling of water of the U.S. at the 
magnitude proposed  would not comply with the applicable 
EPA and Corps regulatory review guidelines. Accordingly EPA 
will recommend that any permit issued for the Masonville 
DMCF have a condition that MPA will vigorously pursue 
viable innovative use alternatives for future disposal of dredged 
material. 

Comment acknowledged 

U.S. Department of Commerce, National Oceanic and Atmospheric Administration, Habitat Conservation Division – John Nichols 
36 Section 1 The Harbor Team selected Innovative Use as the preferred 

alternative of the 20-Year DMMP Plan for Baltimore’s Inner 
Harbor.  The Purpose & Need statement of the PDEIS, 
however, has minimal discussion of this alternative, and fails to 
incorporate it into the MPA Harbor Dredged Material 
Placement Plan for Inner Harbor options.  Sadly, the PDEIS 
predicts that overloading of existing and proposed dredge 
material containment facilities cannot be avoided during the 20-
Year Plan, including sites for which NEPA review is still in the 
early stages.  Innovative Use offers opportunities for restoring 
the capacity of dredge material containment facilities, so that 
site overloading, and the need for additional fill of Harbor 
waters can be minimized. 

This comment has been noted. Additional text on 
innovative reuse has been added. See the response to 
comment 37. 
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37 Section 1 Harbor Team recommendations call for 30% of dredge material 
generated inside the Rock Point – North Point line of the 
Patapsco River to be processed through Innovative use by the 
year 2023.  This will require laying the groundwork for 
Innovative Use options now, so that this schedule can be met.  
We recommend that discussion of the Innovative Use 
alternative be expanded within the Purpose & Need statement, 
particularly within the following sections: 
-Section 1.4: Proposed Action To Accommodate Harbor Needs; 
including Sec. 1.4.1 (New Placement Options) 
-Section 1.7: Studies Completed (expand to studies under-way, 
to include on-going functions pertaining to Innovative Use) 

Innovative use discussion expanded in sections 1.4 and 
1.7.  See responses to previous comments.  

38 Section 1 Additionally, Table 1-2., detailing the MPA DMMP for Inner 
Harbor Options, should reflect gradual incorporation of 
Innovative Use into the site capacity analysis.  For example, 
inclusion of Innovative Use into the site capacity analysis could 
be reflected through rough estimates of DMFC capacity 
renewal potentially achievable after a specific year; e.g., 2015, 
one year before the Cox Creek site capacity has been exhausted. 

The MPA is committed to developing a cost-effective and 
environmental sound strategy to manage 0.5 mcy of 
dredged material annually by 2023 via innovative reuses.  
This is indicated in a footnote to Table 1-2.  Reflecting this 
in Table 1-2  starting in 2015 is not appropriate because 
the strategies may not be implemented within the time 
frame of the table (i.e. 6 to 8 years ahead of schedule).  

39 Section 2 Subsection 2.1.4.: Water Quality 
State regulations designating the following uses should be 
checked for accuracy: 
1) Migratory spawning and nursery use, February 1 to May 31 
(such activities by migratory fish in Maryland usually occur 
from February 15 through June 15) 
2) Shallow water (to 1 meter depth) SAV use, April 1 to 
October 30 (the period optimal for SAV growth and 
reproduction, as determined by Chesapeake Bay Program, is 
April 15 through October 15) 

The document is correct, 1) see COMAR 26.08.02.02-1 C   
2) see COMAR 26.08.02.02-1 D 
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40 Section 2 Subsection 2.1.6.1: Plankton (specifically Zooplankton) 
Plankton studies for waters in the vicinity of the Masonville site 
did not include spring ichthyoplankton trawls, which may have 
detected the presence of anadromous fish eggs and larvae.  
Spawning by white perch and yellow perch occurs immediately 
upstream from the Masonville site (i.e., in the lower Patapsco 
River mainstem, and lower Gwynns Falls), and early life stages 
of these species can be transported downstream into shallow 
bays along the south shoreline of the river.  If additional 
ichthyoplankton sampling during spring months cannot be 
conducted during 2006 or 2007, then the potential for 
occurrence of perch eggs and larvae in the project area should 
be discussed in more detail this subsection. 

Data from a 2 year plankton study conducted in the upper 
middle branch with a station near Ferry Bar has been 
integrated into the text. Lines 1181-1193.  No early life 
stages of anadromous fish were found at this station or 
stations upstream during the period of March to October.  
This indicates that anadromous fish may be developed 
beyond their planktonic stages before reaching the 
Masonville area.  

41 Section 2 Subsection 2.1.6.2: Fisheries 
The conclusions of this subsection (lines 1188 through 1194) do 
not reflect the results with regard to seine data.  It appears that 
Masonville Cove, like Thoms Cove, provides unique shallow 
water habitat for small fish (i.e., juveniles, bait species) using 
the tidal Patapsco River.  This is likely true for most shallow 
water coves along the south shoreline of the river.  Although 
seining was not conducted within the KIM Channel, similar fish 
use may also occur in this area.  Shallows  along the KIM 
Channel shoreline provide attractive habitats for small fish, 
including SAV. 

Text corrected lines 1293-1298: “Overall, it can be 
concluded that the most of the areas within the DMCF 
footprint do not provide unique habitat for intertidal and 
nearshore (SWH) areas for pelagic fish communities in 
comparison to reference site fish collections at Sollers 
Point and Thoms Cove.  Seining studies could not be 
conducted within the KIM channel, although the fish 
community is expected to be similar to that found in 
Masonville Cove.  These shallow cove areas along the 
south shore of the Patapsco River are attractive habitat for 
small fish. “ 
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42a Section 2 Subsection 2.1.6.4: Essential Fish Habitat (EFH) - I recommend 
re-writing of the second paragraph in this section (lines 1270 
through 1278) as follows: A Summary EFH Designation 
specific to the Patapsco River does not exist at this time.  
However, consultations with local NMFS staff revealed that all 
areas of the Bay with 0.5 ppt or greater salinity should 
technically be considered as EFH, based on EFH definitions for 
those federally managed species that occur in Maryland tidal 
waters of the Bay.  Furthermore, an EFH Summary Designation 
for upper Bay waters nearest to the Patapsco River should be 
used for determining which federal species have EFH 
designated for waters of the project vicinity. In this case, the 
Summary Designation for the Chester River estuary in Kent and 
Queen Anne’s County on Maryland’s Eastern Shore was used 
in the preparation of an EFH Assessment for this project.  
Additionally, recent literature on fish distribution and ecology 
for the Chesapeake Bay, fish surveys conducted in association 
with the Masonville site review, and personal communications 
with local NMFS staff  

Rewritten as suggested.  

42b 
Section 2 (Nichols, 2005), were used for determining which federal 

species with EFH designated for the Patapsco River likely 
occur in the project vicinity. 

Rewritten as suggested 

42c 

Section 2 Subsection 2.1.6.4: Essential Fish Habitat (EFH) continued - It 
should also be noted that areas such as the Middle Branch of the 
Patapsco River, which possess environmentally impaired 
conditions, as well as a prevailing oligohaline - lower 
mesohaline salinity regime, create marginal habitat conditions 
for federal species occurring in this tributary to the Chesapeake 
Bay.  Consequently, waters of the Middle Branch provide less 
benefit to federal species as compared to: e.g., waters of the 
mid-Bay and lower-Bay regions, and/or waters less affected by 
intense industrial activity characteristic of the Inner Harbor 
region.” 

Rewritten as suggested 
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43 Section 2 Subsection 2.1.6.4: Essential Fish Habitat (EFH) continued - In 
the paragraphs concerning Habitat of Particular Concern 
(HAPC); specifically, lines 1312 through 1316; it should be 
stated that the MAFMC has identified SAV and macroalgae 
beds as  HAPC within all waters of the mid-Atlantic region 
used by adult and juvenile summer flounder.  Finally, in lines 
1327 through 1329, juvenile bluefish can be considered as 
uncommon visitors to the Middle Branch of the Patapsco River, 
but should be considered as common (regular visitors) in the 
lower Patapsco River.  Relative to summer flounder, I would 
treat adults and juveniles of this species as rare or uncommon 
visitors to the Patapsco River during years of increased salt 
wedge intrusion into the Bay. 

Text revised: Lines 1430-1434 "The regional council that 
oversees the Chesapeake Bay, the Mid-Atlantic Fisheries 
Management Council (MAFMC), has designated HAPC 
for the summer flounder, and has specifically identified 
SAV and macroalgae beds in areas used by adult and 
juvenile summer flounder as HAPC.  "  and Lines 1442-
1446 "However, the low densities of SAV and low, 
transient occurrence of bluefish and summer flounder 
indicate that the Middle Branch of the Patapsco River is 
probably not a significant EFH area for these species 
(Nichols 2005).  Adult and juvenile bluefish are 
uncommon in the Patapsco River during years of increased 
salt wedge intrusion into the Chesapeake Bay.  Potential 
project impacts to EFH are assessed in Chapter 5 and 
Appendix D." 

44 Section 2 Subsection 2.1.6.6: Submerged Aquatic Vegetation (SAV) 
It is noted in the PDEIS that the EA 2004 survey for SAV in the 
project area was seasonally late, and that SAV distribution and 
abundance may have been under-represented by that survey.  
To ensure that SAV habitat is accurately determined for this 
project, this section should include a statement indicating that 
spring and summer SAV surveys will be conducted during 
2006, that will delineate SAV distribution, density, species, and 
bathymetry relative to the project area. 

Surveys will be completed in Spring 2006 and Summer 
2006 to more accurately assess the extent of SAV in the 
vicinity of Masonville.  

45 Section 2 Subsection 2.1.8: Rare, Threatened, and Endangered Species 
The genus and species for shortnose sturgeon is Acipenser 
brevirostrum.  The genus and species for Atlantic sturgeon is 
Acipenser oxyrhynchus. 

Corrected.  
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46 Section 3 Port of Baltimore disposal issues inside the Rock Point - North 
Line of the Patapsco River present their own unique problems, 
especially following passage of Maryland’s Dredged Material 
Management Act of 2001 (MD Code Environment, Section 5-
1102, prohibiting “unconfined disposal of Harbor material in 
the Chesapeake Bay or its tributaries”.  Section 3 of the PDEIS 
contains too much irrelevant material regarding Bay mainstem 
and approach channel disposal issues, and too little detail on 
alternatives that were considered for the Inner Harbor region.  
While this section does discuss the interagency review 
mechanisms by which currently proposed Inner Harbor DMCF 
sites have been selected, more discussion is needed on other 
Inner Harbor sites that were considered during the past review 
process (e.g., by the Harbor Team), and why they are not 
suitable, and have not given further consideration. 

The larger Bay screening efforts were detailed in this 
section to reflect the total range of options considered for 
placement need.  Details on the upland options and 
innovative uses have been added to new stand alone 
subsections within Chapter 3 (see responses to comments 
13 and 14).   

47 Section 3 For example, use of an upland containment facility option 
would be a preferred alternative relative to avoiding impacts to 
NMFS resources within the Inner Harbor.  What upland sites 
and alternatives were considered?  Why are these upland sites 
not suitable for further consideration? 

See Response to comment 13 

48 Section 3 In Subsection 3.4.3.1 (Federal DMMP Study Summary), a 
discussion of values related to beneficial use options is also 
irrelevant, since the material within the Inner Harbor is legally 
considered as contaminated, and cannot be confined in a 
hydrologically open manner as required by typical beneficial 
use scenarios.  Innovative Use, a preferred alternative 
recommended by the Harbor Team, however, is more 
appropriate for inclusion under the Federal DMMP Study 
Summery for Inner Harbor disposal issues. 

Comment acknowledged. Paragraph was deleted from 
Chapter 3.  Innovative use was expanded.  See response to 
comment 13.  
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49 Section 3 Regarding the short synopsis that was provided in Section 3 
(pages 3-19 through 3-20) on Innovative Use; discussion of this 
alternative relative to its on-going development should be 
expanded throughout this section.  Masonville, and the other 
potential DMCF sites selected by the Harbor Team are 
intricately linked to Innovative Use.  The fact that available 
DMCF sites within the Inner Harbor region are extremely 
scarce, and that continued displacement of Harbor open waters 
by new DMCF sites is environmentally inappropriate, mandates 
the need for developing innovative use technologies to renew 
DMCF capacity.  Including statements, such as the paragraph in 
lines 743 through 749, which conclude that, based on past 
experience, Innovative Use technologies are not feasible 
options, are inappropriate relative to the existing disposal crisis 
that exists within the Inner Harbor. 

Text Expanded.  See response to Comment 14.  

50 Appendix D I. Description of the Proposed Action - Purpose, first paragraph 
on page 1: 
It should also be noted that Harbor Team recommendations 
included Innovative Use for renewing Inner Harbor DMCF 
capacity over the long term. 

Text added:  "The Harbor Team also recommended that 
cost-effective and safe innovative reuse options be used to 
process 0.5 mcy of dredged material by 2023.  The MPA 
has created an Innovative Reuse Committee to move 
toward their goal of developing a strategy to process 0.5 
mcy of dredged material in a cost-effective and safe 
manner by 2023."  

51 Appendix D I. Description of Proposed Action - 2. Project Area Description, 
last paragraph on page 3: 
The estimate of SAV acreage affected; i.e., 0.038 acres, should 
be checked for accuracy 

Corrected: 0.38 acres 

52 Appendix D I. Description of Proposed Action - 2. Project Area 
Description,, first paragraph on page 4: 
Sentence #6 (i.e., Dredged material from Harbor navigation 
channels and berthing areas other...) appears to be an 
incomplete sentence. 

Sentence revised: "Dredged material from Harbor 
navigation channels and berthing areas would be placed 
within the facility and dewatered to accelerate 
consolidation of the dredged material."  
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53 Appendix D II.   Species With EFH in the Project Area 
First paragraph, page 5, needs to be re-written as follows 
(similar to what we recommended in Section 2 of the PDEIS for 
the EFH subsection.). 
 “A Summary EFH Designation specific to the Patapsco River 
does not exist at this time.  However, consultations with local 
NMFS staff revealed that all areas of the Bay with 0.5 ppt or 
greater salinity should technically be considered as EFH, based 
on EFH definitions for those federally managed species that 
occur in Maryland tidal waters of the Bay.  Furthermore, an 
EFH Summary Designation for upper Bay waters nearest to the 
Patapsco River should be used for determining which federal 
species have EFH designated for waters of the project vicinity.  
In this case, the Summary Designation for the Chester River 
estuary in Kent and Queen Anne’s County on Maryland’s 
Eastern Shore was used in the preparation of an EFH 
Assessment for this project.   

Rewritten as suggested.  

53 (cont.) Appendix D Additionally, recent literature on fish distribution and ecology 
for the Chesapeake Bay, fish surveys conducted in association 
with the Masonville site review, and personal communications 
with local NMFS staff (Nichols, 2005) were used for 
determining which federal species with EFH designated for the 
Patapsco River likely occur in the project vicinity.”   

See response from Comment 53. 

54 Appendix D II.    Effect of the Proposed Action - III.1   Summer flounder, 
pages 7-8, last sentence beginning at bottom of page 7: 
“Habitat restoration in Masonville Cove includes substrate 
improvements including augmenting the bottom with sandy....”; 
the word “material” should follow the word sandy. 

Corrected as suggested 

55 Appendix D II.    Effect of the Proposed Action - III.1   Summer flounder, 
Page 8, first paragraph: The estimate of 0.38 acres of SAV 
impact needs to be checked for accuracy 

0.38 is correct. 

56 Appendix D III.1.2.d.  Cumulative Impacts 
We strongly recommend that the long term alternative of 
renewing DMCF capacity through Innovative Use be included 
as a “mitigative measure” for minimizing impacts to summer 
flounder and bluefish in the Inner Harbor. 

Text added: "It is anticipated that in the long term 
innovative reuses will decrease the need to place dredged 
material at in waterways, which would act as a mitigative 
measure for minimizing effects to summer flounder and 
bluefish in the Baltimore Harbor." 



Comments Received on Preliminary Environmental Impact Statement by Agency and Appropriate Responses 
 

15 

Comment 
Number Section Number Comment Response 

57 Appendix D III.2.2.a   Impacts to Individuals (i.e., bluefish) 
Juvenile bluefish should be considered as common in the Bay 
mainstem and the mouths of major tributaries north of the Bay 
Bridge, depending on annual conditions of salt wedge intrusion 
into the Bay. 

Text added:  "  Juvenile bluefish are common in the Bay 
mainstem and moths of the major tributaries north of the 
Bay Bridge, depending on annual conditions of salt wedge 
intrusion into the Bay." 

58 Appendix D IV.    Federal Agency’s Opinion on Project Impacts to EFH: 
         3.   The estimate of 0.38 acres of SAV impact should be 
checked for accuracy; 
         4.   Use of cofferdams and/or preliminary dike 
construction to seal off the construction site (interior of DMCF) 
from the river during project construction should be included as 
a potential mitigative measure. 

3 – Correct; 4 - Text added: "The dike construction 
process would also minimize impacts to EFH species.  The 
dike would be raised out of the water and then sealed off 
from the Patapsco River before raising the dikes to their 
final height.  This would minimize the amount of turbidity 
reaching the middle branch and therefore minimize the 
turbidity impacts to EFH species."  

59 Appendix D V.      Mitigation - The EFH Assessment contains numerous 
references to mitigative actions that will improve and/or 
minimize impact to summer flounder and bluefish habitat in the 
project area.  We suggest that they be referenced in this section. 

Text added: " These mitigation measures include creation 
of reef habitat, which would improve bluefish habitat in 
the project area, and substrate improvements with SAV 
seeding, which would improve the benthic community and 
provide an improved food source for summer flounder." 

U.S. Department of Commerce, National Oceanic and Atmospheric Administration – Mary Colligan 
60 General Comment As noted in our letter to the applicant's consultant (EA 

Engineering) dated October 11, 2005, the best available 
information suggests that shortnose sturgeon (Acipenser 
brevirostrum) may occasionally occur in Baltimore Harbor.  
NMFS agrees with the discussion in the PDEIS that use of 
Baltimore Harbor by shortnose sturgeon is likely to be rare and 
the species would most likely be encountered in the deep 
channels rather than the near shore area proposed for the 
Masonville facility.  As noted in the PDEIS, the ACOE will be 
initiating consultation pursuant to Section 7 of the Endangered 
Species Act (ESA) on the effects of the proposed action on 
shortnose sturgeon.  NMFS anticipates that the assessment will 
focus on the likelihood of direct (injury, mortality) and indirect 
effects (suspension of contaminated sediments, destruction of 
benthic resources) of the proposed project on shortnose 
sturgeon.  NMFS looks forward to reviewing the assessment 
being prepared by ACOE. 

Acknowledged - Shortnose Sturgeon and Sea Turtles in 
ESA 
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61 General Comment As noted above, the final use of the facility will be commercial 
and maritime industry.  If this development will result in an 
increase in the number of large vessels using the Port of 
Baltimore, ACOE should assess the potential for an increase in 
the number of vessel encounters with marine mammals.  Large 
whales, particularly the endangered Northern Right Whale, are 
vulnerable to ship strikes.  While whales are not common in the 
Chesapeake Bay, ships traveling to the Masonville site from 
outside of the Bay are likely to intercept known migration 
corridors of listed whales. 

The following whale species were added to the ESA: right 
whale, humpback whale, fin whale, sei whale, blue whale, 
and sperm whale.   

Maryland Critical Area Commission for the Chesapeake and Atlantic Coastal Bays – Dawn Mcleary 
62 General Comment: This office has reviewed the EIS for the Masonville DMCF.  

We understand that the footprint of the area will include open 
water as well as upland and wetlands.  All of the proposed 
DMCF at Masonville lies within the Chesapeake Bay Critical 
Area.  This office will review this proposed development 
activity under COMAR 27.02.05 and COMAR 27.02.06. 

Comment acknowledged 

MDE, Solid Waste – Edward Dexter 
63 General Comment Section 4.10.2, Derelict Vessel Removal and Remediation, lines 

990-992: This appears to indicate that only hazardous waste 
removed from the dry docks and ships, and that the rest would 
be relocated onsite.  As previously noted, that would constitute 
operation of an intermitted open dump and is not acceptable.  It 
also conflicts with statements in the Executive Summary (see 
lines 135-40).  The ships can remain, but the large amounts of 
preserved wood and other solid waste on the land and piled on 
the wooden dry dock for example must be removed and 
disposed of properly.  

The waste management administration determined that 
their jurisdiction did not include objects in the water.  The 
vessels will be left in place following remediation and then 
buried in place. 

64 General Comment We do acknowledge that if the solid waste is properly managed 
(by removal to appropriate permitted disposal facilities, or 
recycled) it will be much more beneficial to the environment 
than having decomposing timbers and other solid waste on the 
banks or in the waters of the Patapsco River.   

This comment has been acknowledged. 

City of Baltimore, Department of Planning – Duncan Stuart 
65 Executive 

Summary 
ES-4 Line 134-136 - City 48” waterline-just so we cross 
pollinate internally-do you know who the contact people in City 
on this? 

M&N forwarded contact information to  Mr. Stuart .  The 
primary contact at the city for the 48” waterline is: Tejpal 
Ahuja of the Baltimore City Water Engineering Office 
(410) 396-1466 

66 Section 2 2-90 Lines 1965-1966 - Are you sure it is Critical Area RCA? Corrected - it is an IDA (Intensely Developed Area)  



Comments Received on Preliminary Environmental Impact Statement by Agency and Appropriate Responses 
 

17 

Comment 
Number Section Number Comment Response 

67 Section 4 4.2.5  Line 132-133 - Explain how the $12 million maximum in 
mitigation costs was developed-formula. 

This is not a maximum, just the current estimate of the 
costs. 

68 Section 4 4-21 Phase I Line 489- Let us know who you have been talking 
to at the City so we can coordinate a bit better internally. 

See comment 65 

69 Section 4 4-23 Line 516 - 48”inch city waterline reconstruction–not sure 
how  costs/sharing will take place-maybe elsewhere in report. 

The MPA will fund the relocation of the 48" waterline.  
The City of Baltimore is not expected to cost-share for any 
portion of the proposed DMCF.  

70 Section 4 4-37 Line 850 - For mitigation planting projects. It would be 
great if maintenance funding incorporated into mitigation 
efforts for invasive removal/encroachment into new plantings 
(maybe Aquarium, Living Classrooms). 

Comment noted 

71 Section 4 4-42 Line 954 - Trash Interceptors-how will the final locations 
be selected? Preliminary map in report is excellent.  We could 
coordinate locations by meeting – Corps and our DPW are 
planning several locations, don’t want overlap or to waste MPA  
time on wrong locations.     

Location to be determined if the Joint Evaluation 
committee approves the conceptual mitigation plan.  

72 Section 4 4-44 Line 1017 - Could mitigation costs be broken out 
separately? 

This has been done. See modification to Table 4-3 

U.S. Department of Commerce, National Oceanic and Atmospheric Administration, Habitat Conservation Division – John Nichols 
73a General Comment Throughout the entire section, no mention is made of post-

construction monitoring of proposed compensatory components 
to ensure their success.  For each of the following 
compensatory components, a minimum 5-year monitoring 
protocol should be developed, which includes measures for 
remediating poorly functioning systems. 

Added mitigation monitoring section to chapter 6.  (6.3) 

73b General Comment 1. Tidal wetland creation and enhancement: 
- to ensure successful establishment of target 

vegetative species, including development of 
subsurface root-rhizome systems 

- to eradicate exotic and/or invasive plant species 
- to ensure proper hydrologic functioning of 

established wetlands 
- to document wetland use of fish and benthic 

invertebrates 

Added mitigation monitoring section to chapter 6.  (6.3) 
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Number Section Number Comment Response 

73c General Comment 2. Non-tidal wetland creation: 
- to ensure successful establishment of target 

vegetative species 
- to eradicate exotic and/or invasive plant species 
- to ensure proper hydrology has been established 

Added mitigation monitoring section to chapter 6.  (6.3) 

73d General Comment The mitigation plan for this element should also provide 
additional discussion of the function and design of water level 
maintenance structures, and measures that will be used to 
minimize displacement of higher value forest areas at the 
proposed site 

Added mitigation monitoring section to chapter 6.  (6.3) 

73e General Comment 3. Reef and Fish Habitat Creation: 
- to determine fate of placed sandy material 
- to appraise fish use and fouling community 

colonization of reef structures 

Added mitigation monitoring section to chapter 6.  (6.3) 

73f General Comment 4. Beach Creation: 
- to determine fate of placed sandy material 
- to appraise fish and invertebrate use 

Added mitigation monitoring section to chapter 6.  (6.3) 

73g General Comment 5. Water Quality Monitoring 
-          to maintain monitoring equipment, and facilitate 

availability and use of data  

Added mitigation monitoring section to chapter 6.  (6.3) 

73h General Comment 6. Eel Passage: 
-          to maintain eel ladders, correct malfunctions, and 

appraise their use by target species 

Added mitigation monitoring section to chapter 6.  (6.3) 

73i General Comment 7. Shad and Herring Restoration: 
- to monitor return of stocked progeny to Patapsco 

River 
- to appraise use of existing fish ladders by stocked 

progeny 

Added mitigation monitoring section to chapter 6.  (6.3) 

73j General Comment 8. Trash Interceptors: 
- to determine effectives of trash interceptors 
- to develop a long term maintenance plan 

Added mitigation monitoring section to chapter 6.  (6.3) 
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APPENDIX P – PUBLIC AND DMMP GROUP INVOLVEMENT 
 
The purpose of public participation and agency coordination in the NEPA process is to ensure the 
productive use of inputs from private citizens, public interest groups, and government agencies to 
improve the quality of the environmental decision-making as part of the project.  For this project, the 
State of Maryland DMMP relies on input from a variety of stakeholders including citizens and 
environmental groups, and state and federal agencies.  The Notice of Intent for the proposed 
Masonville DMCF EIS was mailed to over 1,300 individuals or stakeholders.  The stakeholders for this 
project are organized into three committees – the Executive Committee, the Management Committee, 
and the Citizens’ Advisory Committee (CAC) – and are supported by several technical working 
groups, including the Bay Enhancement Working Group (BEWG) and the Harbor Team, that are 
tasked with identifying, studying, reviewing, and prioritizing potential dredged material placement 
sites.  Summaries from BEWG meetings, Executive Committee meetings, Management Committee 
meetings, and CAC meetings are included in this Appendix in chronological order and listed in Table 
O-1.  Listed below are members that make up the Executive Committee, the Management Committee, 
the CAC, the BEWG, and the Harbor Team. 
 
Executive Committee: 

• Maryland Department of the Environment (MDE) Maryland Department of Natural Resources 
• Maryland Department of Transportation  U.S. Army Corps of Engineers, Baltimore District 
• U.S. Army Corps of Engineers, Philadelphia District Maryland Port Administration (MPA) - Executive Secretary 

 
Management/BEWG Committee: 

• Aberdeen Proving Ground    Association of Maryland Pilots 
• Chesapeake Bay Commission   Chesapeake Bay Foundation 
• EPA Region III Chesapeake Bay Program  Great Lakes Dredge & Dock Company 
• Maryland Department of the Environment  Maryland Department of Natural Resources 
• Maryland Department of Transportation  Maryland Environmental Service 
• Maryland Port Administration   National Marine Fisheries Service 
• NOAA Chesapeake Bay Office   Office of Congressman Wayne T. Gilchrest 
• Rukert Terminals     State Water Quality Advisory Committee 
• USACE, Baltimore District   USACE, Philadelphia District 
• U.S. Fish and Wildlife Service 

 
Citizens’ Advisory Committee (CAC): 

• Anne Arundel County Government   Baltimore County Government 
• Baltimore County Watermen’s Association  Baltimore Gas and Electric 
• Canal Bank Study Committee   Cecil County Government 
• Dorchester County Government   Essex-Middle River Civic Council 
• Kent County Government    Harford County Government 
• Hart-Miller Island Citizens Oversight Committee Maryland Charter Boat Association 
• Maryland Saltwater Sportfishermen’s Association Maryland Watermen’s Association 
• Queen Anne’s County Government   Upper Bay Charter Boat Captains Association 
• North Point Peninsula Community Coordination Council 

 
The Harbor Team: 

• Anne Arundel County    Baltimore City 
• Baltimore County     Baltimore Harbor Watershed Association 
• Mittal Steel Company    Brooklyn-Curtis Bay Coalition 
• Domino (Sugar Refining Co.)   Dundalk Area Citizen 
• Dundalk Renaissance Corp.   Greater Dundalk Alliance 
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• Greater Dundalk Community Council  Living Classrooms Foundation 
• Marley Neck Citizens    Maryland Pilots Association 
• National Aquarium in Baltimore   North County Land Trust Cox Creek Citizens’ Committee 
• North Point Peninsula Community Council  Patapsco Back Rivers Tributary Team 
• Private Sector Port Coalition   Turner Station Community Association 
• W. R. Grace & Co. 

 
Other public involvement meeting dates and locations are listed in Table O-2; the meeting summaries 
are also included in this Appendix.  At the public scoping meeting, a question and answer session was 
conducted and comment cards were distributed to encourage attendees to express their opinions, make 
comments, or ask questions about the project in writing.  Documents including public notices, public 
announcements, meeting summaries, meeting minutes, attendance sheets, and public comments are 
included in this Appendix in chronological order and listed in Table O-2.  The public scoping meetings 
were advertised in the following local newspapers: The Baltimore Sun (Baltimore), Baltimore Guide 
(Baltimore), The Capital (Annapolis), and the Maryland Watermen's Gazette (State of Maryland) on 
June 8th; and in the Dundalk Eagle (Baltimore) on June 9th.  Finally, Table O-3 presents a detailed 
table of all comments received from the public on the Draft EIS that are included in this Appendix.   
 

Table P-1.  Meeting Summaries from the Bay Enhancement Working Group, Executive 
Committee, Management Committee, and Citizens’ Advisory Committee Meetings. 

 
Name of Meeting Date Location Of Meeting 

BEWG Meeting 23 July 2003  MPA - Baltimore 
BEWG Meeting 5 August 2003 MPA- Baltimore 
BEWG Meeting 9 September 2003 MPA- Baltimore 
BEWG Meeting 7 October 2003 USACE-Baltimore 
BEWG Meeting 6 January 2004 MPA- Baltimore 
BEWG Meeting 6 April 2004 MPA- Baltimore 
BEWG Meeting 4 May 2004 MPA- Baltimore 
BEWG Meeting 8 June 2004 MPA - Baltimore 
BEWG Meeting 7 September 2004 MPA - Baltimore 
BEWG Meeting 9 November 2004 MPA - Baltimore 
BEWG Meeting 4 January 2005 MPA - Baltimore 
BEWG Meeting 8 February 2005 MPA - Baltimore 
BEWG Meeting 8 March 2005 MPA - Baltimore 
BEWG Meeting 5 April 2005 MPA - Baltimore 
BEWG Meeting 7 June 2005 MPA - Baltimore 
BEWG Meeting 2 August 2005 MPA - Baltimore 
Executive Committee Meeting 15 December 2003 MDOT - Hanover 
Executive Committee Meeting 21 September 2004 MDOT - Hanover 
Executive Committee Meeting 16 December 2004 MDOT - Hanover 
Executive Committee Meeting 22 September 2005 MDOT - Hanover 
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Executive Committee Meeting 8 December 2005 MDOT - Hanover 

Management Committee Meeting 29 September 2003 Association of MD 
Pilots - Baltimore 

Management Committee Meeting 5 November 2003 Association of MD 
Pilots - Baltimore 

Management Committee Meeting 2 December 2004 MPA - Baltimore 

Management Committee Meeting 16 February 2005 World Trade Center - 
Baltimore 

Management Committee Meeting 18 May 2005 World Trade Center - 
Baltimore 

Management Committee Meeting 9 September 2005 World Trade Center – 
Baltimore 

Management Committee Meeting 22 November 2005 MDE – Baltimore 
CAC Meeting 19 August 2003 MPA - Baltimore 
CAC Meeting 8 October 2003 MPA  
CAC Meeting 10 December 2003 MPA  
CAC Meeting 11 February 2004 MPA  
CAC Meeting 14 April 2004 MPA  
CAC Meeting 9 June 2004 MPA  
CAC Meeting 11 August 2004 MPA  
CAC Meeting 2 December 2004 MPA  
CAC Meeting 12 January 2005 MPA  
CAC Meeting 9 March 2005 MPA  
CAC Meeting 11 May 2005 MPA  
CAC Meeting 13 July 2005 MPA  
CAC Meeting 22 November 2005  MDE – Baltimore 
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Table P-2.  Harbor Team and Masonville Public Involvement Meeting Dates and Brief 
Descriptions 

 
Name of Meeting Meeting Date Brief Description of Meeting 

Harbor Meeting 3 March 2003 Organizational meeting - name, committees, 
assignments, deadlines. 

Harbor Team 
Meeting 

26 March 2003 Content vs. Process - set timeline of meetings 

Turner Station 
Workshop 

26 July 2003 Discussion about future for dredged material 

DRC Q&A 26 July 2003 Harbor Options team updates and answers about 
placement and benefits of dredge materials  

Harbor Team 
Meeting 

17 April 2003 Updates, and Q&A by audience 

Harbor Team 
Meeting 

8 May 2003 Presentations on sediments, impacts of Hart-Miller 
Island projects, BEWG update, 

Harbor Team 
Meeting 

29 May 2003 After presentations and question and answer period, 
Harbor Team requested that the following sites be 
evaluated by BEWG for possible DMCFs: 
Masonville; Sparrows Point; Thoms Cove; and, 
Deadship Anchorage.  

Harbor Team Harbor 
Tour 

14 June 2003 Harbor Team toured Baltimore Harbor by boat to 
become familiar with potential DMCF sites being 
evaluated by BEWG 

Harbor Team 
Meeting 

19 June 2003 Added BP Fairfield and Sollers Point (using clean 
dredged material) to list of options for BEWG's 
evaluation, questions and answers on upland options 
including agricultural application, mines and quarry 
fill material and manufacturing bricks. 

Harbor Team 
Meeting 

10 July 2003 The Team heard preliminary technical information 
from BEWG and received socio-economic data 
from the University of Maryland, Center for 
Environmental Studies to assist in decision-making.  

Harbor Team 
Meeting 

31 July 2003 More discussions between technical reps and 
Harbor Team to ensure that background information 
used by BEWG for evaluating sites was consistent 
with community's knowledge of its areas. 

Harbor Team 
Meeting 

21 August 2003 The Team heard the details of the BEWG's ranking 
system and received projected capacity data on the 
harbor placement options  

Harbor Team 
Meeting 

11 September 
2003 

BEWG presented results of its evaluation of the 
forwarded options and Team made 
recommendations based on internal jurisdictional 
meetings. 
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Harbor Team 
Meeting 

2 October 2003 Team reviewed and commented on its draft report 
containing its recommendations 

Harbor Team 
Meeting 

23 October 2003 Team unanimously approved a set of 
recommendations on harbor dredged material 
management. 

Harbor Team 
Meeting 

20 January 2005 Discussed status of recommendations and process 
for placement and community enhancement projects 

Harbor Team 
Meeting 

14 April 2005 Harbor Team members presented their latest designs 
for community enhancement projects for inclusion 
in the draft EIS 

Harbor Team 
Meeting 

20 October 2005 Discussions on EIS process, Masonville DMCF and 
Cove, the hydrodynamic study of Middle Branch, 
and current status of community enhancements 

Baltimore County 
Harbor Team 
Meeting 

21 April 2004 Interested members of Baltimore County local 
government and citizen groups and MPA 
representatives met to discuss details of community 
enhancements  

Baltimore County 
Harbor Team 
Meeting 

26 May 2004 Meeting to discuss details of potential Sparrows 
Point DMCF and community enhancements 

Baltimore County 
Harbor Team 
Meeting 

9 September 2004 Meeting to discuss details of potential Sparrows 
Point DMCF and community enhancements 

Baltimore County 
Harbor Team 
Meeting 

23 February 2005 Meeting to discuss details of potential Sparrows 
Point DMCF and community enhancements 

Baltimore County 
Harbor Team 
Meeting 

18 October 2005 Discussion on Sparrows Point DMCF and North 
Point Community Enhancements 

Site Visit at BGE 
Riverside  

18 October 2005 Discussion with community, local government, 
MPA and BGE reps on potential mitigation project 
at BGE's Riverside Plant. 

Brooklyn Curtis Bay 
Coalition and 
Baltimore City Dept 
of Planning 

May 2004 Meeting with BCBC and Baltimore City Planning 
Dept to discuss expanded footprint of Masonville 
Placement facility 

Brooklyn Curtis Bay 
Coalition 

18 August 2004 Meeting with BCBC to familiarize Coalition 
membership with DMCF proposal and get more 
details on enhancement for Cove 

Brooklyn Curtis Bay 
Coalition 

20 September 
2004 

Meeting with more members of BCBC to 
familiarize membership with DMCF and Cove 
projects 

Brooklyn Curtis Bay 
Coalition 

28 October 2004 Follow up meeting with BCBC to discuss DMCF 
and Cove with members 
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Brooklyn Curtis Bay 
Coalition 

24 June 2005 Meeting at Living Classrooms Foundation with 
BCBC leadership to discuss Environmental 
Education Center design 

Brooklyn Curtis Bay 
Coalition 

26 June 2005 Meeting with BCBC leadership to discuss 
enhancements with MPA engineers and consultants 

Brooklyn Curtis Bay 
Coalition Meeting 

20 December 
2005 

Discussed enhancements associated with the 
mitigation package and strategies for 
implementation  

Baltimore City 
Department of 
Planning 

28 January 2005 Meeting with City Planning staff at BCBC to 
discuss integration of MPA projects with City land 
use plans 

Baltimore City 
Department of 
Planning 

6 April 2005 Meeting to update City Planning Dept on MPA 
projects 

Baltimore City 
Department of 
Planning 

27 April 2005 Meeting to provide further updates for City projects 

Patapsco River 
Keeper 

15 June 2005 Meeting to discuss details of potential Masonville 
DMCF and community enhancements 

Patapsco River 
Keeper 

7 July 2005 Follow up meeting with Riverkeeper to provide 
additional details and materials on Masonville 
projects 

Baltimore City 
Department of 
Planning 

8 July 2005 Meeting to discuss potential mitigation projects 
from City for Masonville DMCF 

Community of Curtis 
Bay Association 

11 August 2005 Presentation at general membership meeting on 
MPA projects with focus on Masonville, including 
question and answer period. 

Concerned Citizens 
for a Better Brooklyn 

31 August 2005 Presentation at general membership meeting on 
MPA projects with focus on Masonville, including 
question and answer period. 

Maryland 
Department of the 
Environment 

23 August 2005 Meeting to discuss mitigation projects 

Chesapeake Bay 
Foundation 

7 July 2005 Background and update on status of MPA projects  

North Point 
Peninsula 
Coordinating 
Counsel 

6 October 2005 Background presentation on MPA projects to 
general membership 

Chesapeake Bay 
Foundation 

15 April 2005 Background and update on status of MPA projects  

Patapsco River 
Keeper 

3 November 2005 Discussed issues related to the Masonville project 
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Masonville 
Environmental 
Programs Meeting 

9 January 2006 MPA, BCBC, Chesapeake Center for Youth 
Development, Aquarium, Living Classrooms 
Foundation, and others to discuss environmental ed 
programs, building and related mitigation issues. 

Maryland 
Environmental 
Programs Meeting 

20 March 2006 Meeting with BCBC, Aquarium, and Living 
Classrooms Foundation to discuss enviro ed 
programs and building 

Maryland 
Environmental Trust 
Meeting 

26 January 2006 Meeting with BCBC and MET to discuss 
conservation easement requirements 

Baltimore Harbor 
Watershed 
Association 

16 February 2006 Presentation to BHWA on Masonville and 
mitigation package and discussion  
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Table P-3.  Description of Appendix O Contents  
 

Description of 
Material Type of Material  Location of 

Meeting/Distribution Date(s) of Material

Notice of Intent 
Intent to Prepare a Draft 
Environmental Impact 
Statement (DEIS) 

Federal Register, Volume 70, 
No. 101 – mailed to over 1,300 
indivuals or stakeholders 

26 May 2005  

BEWG, Executive Committee, Management Committee, and CAC Meeting Summaries (2003-2005) 
BEWG meeting 
summaries Meeting summary MPA, USACE – Baltimore July 2003 – August 

2005 
Executive Committee 
meeting summaries Meeting summary MDOT – Baltimore December 2003 – 

December 2004 
Management 
Committee meeting 
summaries 

Meeting summary 
Association of MD Pilots, 
MPA, World Trade Center – 
Baltimore  

September 2003 – 
September 2005 

CAC meeting 
summaries Meeting summary MPA, MDE – Baltimore August 2003 – 

November 2005 
 Public Meeting Materials (June 2005) 

Meeting Handout Turner Station Q&A 
Workshop Turner Station 26 July 2003 

Meeting Presentation Turner Station Workshop Turner Station 26 July 2003 

Public notice for public 
scoping meeting Newspaper advertisement

Baltimore Sun, Baltimore 
Guide, The Capital, Maryland 
Waterman’s Gazette, and the 
Dundalk Eagle 

8 and 9 June 2005 

Masonville public 
scoping meeting 
advertisement 

Handout Baum Auditorium, Harbor 
Hospital June 2005 

Registration, sign-in 
sheets Public scoping meeting Baum Auditorium, Harbor 

Hospital 15 June 2005 

Meeting Transcript Public scoping meeting Baum Auditorium, Harbor 
Hospital 15 June 2005 

Public Meeting Summaries and Harbor Team Meeting Summaries (2003-2005) 

Meeting Summary Baltimore County Harbor 
Team Dundalk Community College 21 April 2004 

Meeting Summary Baltimore County Harbor 
Team Dundalk Community College 26 May 2004 

Meeting Summary Baltimore County Harbor 
Team Dundalk Community College 23 February 2005 

Meeting summary Brooklyn and Curtis Bay 
Community Meeting  Brooklyn Church of God 14 August 2004 

Handout 
Brooklyn and Curtis Bay 
Community Meeting 
Handout 

Brooklyn Curtis Bay Coalition August 2004 
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Meeting summary Brooklyn and Curtis Bay 
Community Meeting  

Brooklyn United Methodist 
Church 28 October 2004 

Meeting summary Cox Creek Citizens 
Oversight Committee 

Maryland Environmental 
Service Office Trailor 16 February 2005 

Meeting notes Harbor Options Team  3 March 2003 
Overview of Harbor 
Team Harbor Options Team N/A March 2003 

Meeting notes Harbor Options Team Living Classrooms Foundation 26 March 2003 
Meeting notes Harbor Team Meeting Living Classrooms Foundation 17 April 2003 
Meeting notes Harbor Team Meeting Living Classrooms Foundation 8 May 2003 
Meeting notes Harbor Options Team Living Classrooms Foundation 29 May 2003 
Meeting notes Harbor Options Team Living Classrooms Foundation 31 July 2003 
Meeting notes Harbor Options Team Living Classrooms Foundation 21 August 2003 
Meeting notes Harbor Options Team Living Classrooms Foundation 11 September 2003
Meeting notes Harbor Options Team Living Classrooms Foundation 2 October 2003 
Meeting notes Harbor Options Team Living Classrooms Foundation 20 January 2005 

Meeting minutes Harbor Sites Study Joint 
Evaluation Meeting  26 January 2005 

Draft Meeting notes Harbor Options Team Living Classrooms Foundation 14 July 2005  
Public Comments and Responses from Scoping Meeting (June 2005) 

Public comments and 
responses 

Emails and letters as 
detailed in Table O-4 
below 

N/A June through July 
2005 
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Table P-4.  Public Responses to Draft EIS and USACE Responses Included in  
Appendix O. 

Type of 
Coordination 

Purpose of 
Correspondence 

Association and/or 
Contact Person 

Date of 
Correspondence

Comment card 
response 

Comments about project • Private business – 
Gilbert Gordon Nelka 

July 2005 

Comment card 
response 

Comments on the project • Private citizen – 
Rebecca Kolberg 

July 2005 

Letter response Statement for the record 
for support of project 

• Association of 
Maryland Pilots – 
Captain Eric A. 
Nielson 

23 June 2005 

USACE letter 
response 

Reciept acknowledgement 
of comment card 

• Private citizen – 
Rebecca Kolberg 

7 July 2005 

USACE letter 
response 

Reciept acknowledgement 
of comment card 

• Private business – 
Gilbert Gordon Nelka 

7 July 2005 

USACE letter 
response 

Reciept acknowledgement 
of letter 

• Association of 
Maryland Pilots – 
Captain Eric A. 
Nielson 

7 July 2005 

Letter response Comments on the project • City of Baltimore – 
Otis Rolley, III 

15 July 2005 

Letter response Comments on the project • Patapsco Riverkeeper  No date 
Email response Comments on the project • Maryland 

Conservation Council 
– Mary P. Marsh 

15 July 2005 
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DREDGED MATERIAL MANAGEMENT PROGRAM 
Bay Enhancement Working Group 

 Meeting Summary 
August 5, 2003 

1:00 PM, Maryland Port Administration Conference Room A 
 Maryland Port Administration, 2310 Broening Highway, Baltimore, Md 

 
ATTENDEES     
 
Anne Arundel County:  Sepehr Baharlou 
Baltimore City Planning Department: Duncan Stuart 
EA Engineering, Science and Technology, Inc. (EA):  Jane Boraczek 
Gahagan & Bryant Associates: Ed DeAngelo 
Maryland Department of the Environment (MDE):  Joe Beaman, Charles Poukish 
Maryland Environmental Service (MES): Elizabeth Habic, Amanda Ohler, Stephanie 
Maihan, Vince Gardina, Cecelia Donovan 
Maryland Geological Survey (MGS): Bill Panageotou, Jeff Halka 
Maryland Port Administration (MPA): Stephen Storms, Nat Brown 
Maryland Saltwater Sport fisherman’s Association (MSSA): Richard Novotny 
National Marine Fisheries Service, Habitat Conservation (NMFS): John Nichols 
The Harbor Team/Oxford Group:  Lester Ettlinger 
University of Maryland Center for Environmental Studies (UMCES): Elizabeth 
Price, Lisa Wainger 
USACE-CENAB: Jeff McKee, Michelle Gomez, Scott Johnson 
USACE-CENAP:  Chip DePrefontaine 
U.S. Fish and Wildlife Service (USFWS): Bob Pennington 
 
Action Items 
 

• Caveats will be drafted by any agency with a dissenting opinion on a parameter 
and submitted to Jane Boraczek (see below). 

 
• MES will update the caveats, send them out and post them on the ftp site. 
 
• Ms. Boraczek will revise the definitions for the Floodplain, Substrate/Soil 

Characteristics, and Public Safety & Health parameters for BEWG review. 
 

• Mr. Stuart will inquire about additional floodplain information from Baltimore 
City. 

 
• Mr. Nichols will submit a caveat for the Recreational Fishing parameter in 

relation to wetland development options. 
 



BEWG Meeting Summary   Page 2  
8/5/2003 
 

• BEWG should review the Innovative Use information sheets in preparation for 
the August 19th scoring meeting and send any comments to Vince Gardina or Jane 
Boraczek. 

 
• Mr. Gardina will contact the charter boat captains whose contact information was 

supplied by Richard Novotny to find additional information concerning 
recreational fishing in the Inner Harbor. 

 
 
1.0 Welcome and Global Information    Vince Gardina 

1.1 Meeting Goals 
To re-evaluate scores in question, and review the scores for public health 
and public safety on the Harbor Options Matrix.  To review the list of 
caveats.  To review new information provided by UMCES on floodplains.   
 

1.2 Review & Finalize summary & actions items from July 23rd  
Action items from the July 23rd meeting have been completed.  UMCES 
has gathered and will present information on the floodplain parameter 
today.  The meeting summary was accepted as final. 
 

 
2.0 Harbor Options Information    Elizabeth Price 

UMCES Updated Resource Information    
Ms. Price presented floodplain information for the harbor options.  The 
floodplain parameter is discussed in section 3.1.   
 
Ms. Price reviewed natural resource information presented in the last 
meeting.  A discussion began concerning the options effects on 
recreational fisheries. 
 
Mr. Novotny questioned where UMCES obtained their data on 
recreational fishing in the harbor.  Ms. Wainger explained that the data 
was collected from MDNR and noted their data does not include shoreline 
fishing.  In general it was agreed that more recreational fishing occurs than 
is shown in the presentation. 
 
Mr. Novotny stated he had no knowledge of any “head boats” going into 
the harbor and suggested using the term “charter boat”, which refers to 
boats with a capacity for 6-30 people.  He has a list of charter boat 
captains that fish in the area of the harbor options, which he will give to 
MES so the captains can be contacted for more information on 
recreational fishing activities and use of harbor locations. 
 
Ms. Boraczek asked if there is any area in the harbor that is more 
frequently fished than others. 
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Mr. Novotny stated there is more recreational fishing including fly fishing 
occurring outside the Key Bridge than inside.  The north shore and both 
sides of the shipping channels almost up to Fort McHenry are frequently 
fished areas inside the Key Bridge.  It was also noted that any area with 
bright lights attracts fish and in turn fishermen in the evening and at night. 
 
Ms. Price continued by updating the ground water information.  They 
stated ground water is not an issue with any of the options because there 
are no known drinking water wells near any of the sites.  There is a 
possibility of a few hand-dug wells, but there is no way to survey them 
and all of the areas receive water from the municipalities.   
 
Ms. Price mentioned a perspective brought up by the Harbor Team at their 
July 31st meeting. The Harbor Team suggested that those participating 
water related activities (fishing and boating) would be most negatively 
impacted by noise and aesthetics of these projects.  
 
In general, there had been a feeling that the estimated number of residents 
in the viewshed of the proposed options are too high.  Ms. Price stated that 
the only way to get a more accurate estimate on this parameter is to 
conduct a ground analysis to include trees and buildings in the study.  
They used Digital Ortho Quarter Quad (DOQQ) images and counted the 
number of residences within the buffered zone.  Until a ground analysis 
can be completed, it was suggested that the current more conservative 
analysis be used to compare each option. 

 
Ms. Boraczek said during the reconnaissance studies of Deadship, Thoms 
Cove, & Sollers Point the viewshed was evaluate from the water by boat 
the industrial area blocks the view of the residences.  She also stated that 
similar evaluations are being conducted at Masonville and Sparrows Point. 
 

 
3.0   Harbor Matrix & Materials   Vince Gardina/Jane Boraczek 

3.1 Review of parameters and Harbor Options DRAFT scores 
Parameters that were discussed or received a score change are outlined 
below: 
Recreational Fishery 
Dead Ship Anchorage and Masonville changed from 0 to 0, until more 
fishermen are contacted.  Sparrows Point 1 and Sparrows Point 2 changed 
from 0 to –1.  Sollers Point East (Wetland Creation) changed from 0 to –1 
with a caveat (see section 3.3).  Sollers Point West changed from 0 to –1.  
Thoms Cove and Fairfield-Amoco changed from 0 to –1.  Masonville-
Shoreline Enhancement changed from 0 to 0.  Sparrows Point Wetland 
Development changed from 0 to –1 with the same caveat as Sollers Point 
East. 
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Substrate/Soil Characteristics 
There was a review and discussion on the definition of this parameter.  It 
was decided that protection of the existing bottom is the key issue and that 
a sandy bottom was a limited resource and should be considered a –1 if the 
project were to cover it with dredged material. 
 
Dead Ship Anchorage changed from 0 to 0.  Masonville changed from 0 to 
0.  Sparrows Point 1 & 2 changed from 0 to 0.  Sollers Point East 
(Wetlands Creation) changed from 1 to –1.  Sollers Point West (Key 
Quay) changed from 0 to 0.  Thoms Cove changed from 0 to –1.  
Fairfield-Amoco changed from 0 to 0.  Masonville- Shoreline 
Enhancement and Sparrows Point-Jones Creek Shoreline Enhancement 
changed from 0 to 1.  Sparrows Point – Bear Creek Enhancement changed 
from 0 to 0. 
 
Toxic Contaminants 
At the last meeting the parameter definition was not clear.  MDE 
suggested a general caveat to state that BEWG recognizes the potential for 
short-term release of contaminants.  This caveat was originally just for 
Bear Creek. 
 
Ms. Boraczek stated the original issue with scoring this parameter was that 
options with potential CERCLA accountability are a liability to the 
sponsor. MDE agrees with this but mitigation of HTRW would have 
positive impacts relative to redevelopment site and consistent with the 
brown fields initiative.  Ms. Boraczek will revise this caveat. 
 
Floodplains 
UMCES slide of the 100-year floodplain area was reviewed.  Every option 
is adjacent to or inside a floodplain. 
 
Ms. Donovan and Mr. Halka commented that none of the options are on a 
large enough scale compared with the total bay volume to make a 
significant impact on the floodplain or water elevation. 
 
Mr. Baharlou suggested that the question in mind when scoring this 
parameter is: Could the project cause or prevent flooding upstream? 
 
Ms. Wainger stated that tidal wetlands do not offer flood control.  The 
consensus was that this parameter depends on what is being done at each 
individual option site.  The surrounding land use and topography needs to 
be taken into consideration to score accurately. 
 
Ms. Boraczek will revise the floodplain definition for BEWG to review. 
 
Every option was scored as a 0 until more information is reviewed. 
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Public Safety 
The safety of the recreational boaters in the harbor was the main focus of 
discussion.   
 
Mr. Ettlinger stated fishermen are at risk when material placement pushes 
them closer to the main shipping channel.  Mr. Ettlinger also noted that 
increased truck traffic also poses a public safety risk, this is more 
applicable to the innovative use options or option that requires material to 
be moved on land.  Leaving less room between the shoreline and the main 
shipping channel and/or increased truck traffic to move dredged material 
were determined to be a negative impact on Public Safety. 
 
Mr. Beaman stated that walking across riprap is more dangerous than 
walking on a pier, and BEWG should take things like that into 
consideration when scoring the Public Safety parameter.  It was decided 
that clean up or addition of safe walkways would be considered a positive 
affect. 
 
Sparrows Point 1 & 2 changed from 0 to –1.  Thoms Cove changed form 0 
to –1.  Fairfield-Amoco changed from 0 to –1.  Sparrows Point- Wetland 
Development changed from 1 to 0.   
 

3.2 Review of Weights for Public Health and Safety 
Mr. Gardina asked if the weights of the Public Health and Public Safety 
parameters were suitable as they are, or if a change is needed. 
 
Mr. Ettlinger stated that public health and safety has become a “catch all” 
and the weight should be kept the same because it incorporates so many 
parameters that are not individually scored on this matrix, it is an 
important parameter. 
 
There was a vote and it was unanimously decided the weight for Public 
Safety and Public Health would remain 5. 
 

3.3 Review of previous Harbor caveats  
The harbor caveats that were handed out were not the latest version.  The 
revised version is on the ftp site and will be sent out to BEWG members 
by MES.  New caveats will be added as they present themselves in the 
scoring process. 
 
A caveat was suggested for the recreational fishery parameter at Sparrows 
Point- Wetland Development and Sollers Point East (Wetlands Creation) 
options.  The caveat, proposed by Mr. Nichols and Mr. Pennington, will 
state that there may be an enhancement to the recreational fishery at these 
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options because the wetlands provide nursery habitat for fish and therefore 
has the potential to increase the number of fish for recreational fishing.  
 
 

4.0 Information Sheets    Vince Gardina/Jane Boraczek 
4.1 Innovative Use Information Sheets 

Mr. Gardina stated that a criterion for the innovative use options is that 
there will need to be a process facility.  At this facility the dredge material 
will be dewatered and decontaminated before it moves to the next phase 
(becoming bricks, used to reclaim mines, etc…). 
 
BEWG members were asked to read and review the innovative use fact 
sheets to be prepared to score these options at the August 19th meeting. 
 

4.2 Review of draft scores in preparation for August 19th 
The draft scores were not officially reviewed at the meeting. 
 
Ms. Boraczek stated that Innovative use at Cox Creek, Agricultural Use, 
and Mines & Quarries Reclamation were scored last year, so she used 
those numbers for the current matrix.  She scored Use in Aggregates and 
Bricks similarly to Cox Creek.  Landfill Usage was scored by Ms. 
Boraczek using a blend of Cox Creek and Mines & Quarries philosophy.  
She also stated that most of the matrix parameters are not applicable to 
these innovative use options. 
 
Mr. Baharlou asked why existing land use isn’t shaded.  This brought up 
the question: if we don’t know what site will be used for innovative use, 
how can we score accurately?  Ms. Boraczek responded that each 
innovative use option already has an implied existing land use that can be 
used to preliminarily score each use.  For example, Landfill usage would 
mean that the existing land use is a landfill and so placing dredged 
material in a landfill generally would not be detrimental to the existing 
land use. 
 
Comments on the Innovative Use information sheets should be sent to Mr. 
Gardina or Ms. Boraczek.   

 
5.0 Other updates and next meeting    Vince Gardina 
 
 The next BEWG meeting is August 19th 10 AM, MES Conference room. 
 The following BEWG meeting is September 9th at 1 PM MPA Conference Room. 
 
s:\hardev\bewg\bewg mtg summary 080503 final.doc 
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DREDGED MATERIAL MANAGEMENT PROGRAM 
Bay Enhancement Working Group 

Final Meeting Summary 
February 8, 2005 

1:00 PM-3:30 PM, Maryland Port Administration Conference Room A 
Maryland Port Administration, 2310 Broening Highway, Baltimore, MD 

 
ATTENDEES 
Citzens’ Advisory Committee (CAC):  Fran Flanigan 
EA Engineering, Science, and Technology (EA):  Jane Boraczek 
Ecologix:  Bob Hoyt 
Gahagan & Bryant Associates (GBA):  Jim Runion  
Maryland Department of the Environment (MDE):  Charles Poukish, Matthew Rowe 
Maryland Department of Natural Resources (DNR):  Dave Brinker, Roland Limpert 
Maryland Environmental Service (MES):  Gwen Gibson, Elizabeth Habic, Jim Jett, Stephanie 
Maihan 
Maryland Geological Survey (MGS):  Bill Panageotou  
Maryland Port Administration (MPA):  Ronald Burns, Dave Bibo, Nathaniel Brown, Steve 
Storms, John Vasina                        
National Marine Fisheries Service (NMFS):  John Nichols 
University of Maryland Center for Environmental Science (UMCES):  Elizabeth Price, Lisa 
Wainger 
U.S. Army Corps of Engineers – Baltimore District (USACE-CENAB):  Jeff McKee, Scott 
Johnson  
U.S. Army Corps of Engineers – Philadelphia District (USACE-CENAP):  Chip 
DePrefontaine  
U.S. Environmental Protection Agency (USEPA):  Bill Muir 
U.S. Fish and Wildlife Service (USFWS):  William Giese, John Gill, Dixie Birch 
 
Action Items 

• All interested agencies are to send final comments on the Hopper Dredge Issues Chart to 
MES by Friday, February 11th. 

• Comments on the Poplar Expansion alignments should be submitted to Ms. Gibson by 
Friday, February 18. 

• John Nichols will provide supporting material for his alternative Poplar Island Expansion 
alignment to Gwen Gibson by Friday, February 18th. 

 
1.0 Welcome and Global Information Gwen Gibson, MES 
 
1.1 Meeting Goals 
Ms. Gibson welcomed everyone and informed the group that the goal of today’s meeting would 
be to review a presentation by Dixie Birch of Blackwater National Wildlife Refuge (BNWR), 
receive updates on the Federal and State DMMP, receive updates on the Mid-Bay and Poplar 
Island Expansion Project Development, and to finalize a recommendation on the potential use of 
a hopper dredge at Site 92.   
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1.2 Review Action Items from last Meeting 
Ms. Gibson informed the group that as a follow up on the hopper dredge use at Site 92 
presentation from February, the BEWG members were to send issues, questions, and comments 
to MES.  These comments were received and incorporated into a chart, which was handed out at 
the meeting.  There was also a January action item for Mr. Nichols to provide NMFS’ opinion 
regarding potential hopper dredge impacts to shortnose sturgeon; he provided the information, 
which was also incorporated into the chart.  
 
2.0 Wetland Restoration and Marsh Habitat at the Chesapeake Dixie Birch, USFWS  
 Marshlands Wildlife Refuge Complex 
 
Ms. Birch introduced herself and provided the group with some geographic and historic 
background of Blackwater National Wildlife Refuge (BNWR).  The Refuge hosts 350 avian 
species including bald eagles as well as endangered species such as the Delmarva fox squirrel.  
Ms. Birch informed the group that the wetlands complex is presently in a state of decline.  Since 
the 1930’s it has been estimated that the refuge area has lost 8,000 acres (12 miles2) of 
marshland.  Ms. Birch stated that presently the area is losing 150-400 acres of marsh annually 
due to sea level rise, erosion, subsidence, saltwater intrusion, and invasive non-native species.  
The USFWS has made advances to stem further losses by reducing saltwater intrusion from 
Parson’s Creek, expelling nutria from the marshlands, and reducing the number of resident 
Canada geese.  Ms. Birch informed the group that Parson’s Creek was originally dug in 1809 to 
transport logs from inland areas to the bay.  The USFWS has plans to partner with the State of 
Maryland and other non-profits, such as Ducks Unlimited to construct a weir on Stewart’s Canal, 
which would reduce the amount of saltwater from entering the BNWR basin.  Ms. Birch also 
noted that trapping efforts have effectively extirpated nutria and that the refuge has managed to 
control a population of 500 resident Canada geese. 
 
In an effort to mitigate lost wetlands, the USFWS, Friends of Blackwater partnered with the 
Corps of Engineers, Baltimore District, and the National Aquarium and conducted an 
experimental restoration project using a thin-layering technique.  The test project focused on 
restoring 15 acres of wetlands at three separate sites.  Cells to contain sediment during deposition 
were constructed on the sites using hay bales.  During onsite channel excavation, solids dredged 
from a nearby channel were sprayed across the restoration site in a slurry of 10% solids and 90% 
water.  Ms. Birch noted that in addition to thin-layering of sediment, many areas required 1-2 ft. 
of fill to reach the proper elevation.  A total of 70,000 marsh grass units were planted on the 
restored 15 acres using three species of marsh grass.  In addition to contracted personnel, Ms. 
Birch reported that the planting operations involved community volunteers.  Photo stations 
located at the restoration sites monitored successful plant growth seasonally.  Ms. Birch 
informed the group that no fertilization was required and that the plant survival rates were 
between 80% and 90%.   
 
Ms. Birch stated that the BNWR Comprehensive Conservation Plan (CCP) calls for restoring 
wetlands to the historic1933 conditions by 2015.  Ms. Birch outlined the existing capacity of the 
areas in the BNWR complex available for wetland restoration using dredged material.  The 
capacity of areas requiring +1ft. of fill would be 12,907,000 cy, areas requiring +2 ft. would 
provide approximately 25,813,000 cy, areas requiring +3 ft.would be approximately 38,720,000 
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cy, and areas that requiring  +5 ft. would be approximately 64,533,000 cy.  The total acres of 
restoration could go as high as 80,000 acres with quite a few areas in the -3-5 ft. depth.  With 
Chesapeake Bay dredging projects excavating 3,200,000 cy of material annually, facilitating 
placement at BNWR would provide placement opportunity for Chesapeake Bay dredging 
projects for the next 12 years.  Ms. Birch also provided a map of the region displaying a 
conceptual plan, which would pump dredged material inland via pipeline from an offloading 
point on the shoreline.  The material would first travel to a freshwater treatment site area to flush 
saltwater.  Besides the obvious placement opportunity, Ms. Birch commented that the project 
would provide unique benefits including ecosystem replacement and watershed restoration for 
fish and shellfish habitat and could take advantage of public involvement due to easy access to 
the refuge.   
 
Mr. Muir questioned the salinity of the marsh water.  Mr. Giese responded that it has been 
typically 3-5ppt in the past but has risen to 5-7ppt, and may be as high as 15-17ppt in 
concentrated areas.  Mr. Nichols commented that he liked the idea of pumping dredged material 
inland directly from the scows and asked if the construction of a staging area would be a feasible 
option.  Mr. Giese replied that the conceptual plans have not developed that far yet.  Ms. 
Flanigan asked if the final costs for the wetland restoration project included everything.  Mr. 
Giese remarked that project used onsite-dredged material for the demonstration and the costs 
would have not included transportation costs.  Ms. Birch added that there was considerable 
community involvement from volunteers, which drove costs down.   
 
Mr. Gill added to the discussion stating that Blackwater refuge did a similar 3-acre restoration 20 
years ago and the reestablished area is still intact.  Mr. Giese added that the restored site has been 
subject to wind and wave action and has not shown signs of considerable erosion.  Mr. Nichols 
rationalized that the biggest concern to the Blackwater wetlands is the intrusion of saltwater, that 
erosion is not a principal threat.  Mr. Giese agreed pointing out that the marshland basin is 
collecting saltwater from both directions.  This is a major source of deterioration that has evolved 
over time and if it continues at its present rate Blackwater Refuge could cease to exist in 20 
years.   
 
Mr. Nemerson added that another appealing factor about using the Blackwater Refuge for 
material placement would be its basin topography.  Mr. Hoyt inquired as to the average depth of 
placed material.  Mr. Nemerson estimated the average depth to be 6 inches.  Mr. Giese added 
that some areas required as much as 2 ft. so the average may be closer to 12 inches, but that an 
accurate bathymetry survey had not been performed.  Mr. Hoyt also asked if the average cost per 
acre could really cost $300,000.  Mr. Johnson advised that the cost estimates would not prove 
accurate in full-scale material placement operations and therefore should not be used in the 
presentation.  Mr. McKee added that the demonstration costs did not include hauling the material 
48 miles down the Bay.   
 
Mr. Nemerson informed the group that shipping channel sediment has successfully supported 
marsh grass growth in past experiments and should prove usable at Blackwater Refuge but may 
need some fertilizer.  Mr. King stated that the added freshwater intake (site B) would mix 
sediment and rid it of saltwater.  Mr. McKee expressed concern over the freshwater source, 
questioning its sustainability for a long-term project.  Mr. Nichols suggested the use of a staging 
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site where material could be dewatered and moved to the placement site.  Mr. McKee stated that 
material might need to be trucked to the site due to the lack of deep water access, but this would 
not be a cost effective option.  Mr. Gill replied that the surface conditions within the site would 
be too soft for trucks.  Mr. McKee stated regardless of the transportation details that this project 
would have tremendous environmental benefits.  Mr. Johnson assessed that the project would not 
be cost competitive with the Poplar Expansion and Mid-Bay Island projects.  Mr. Johnson asked 
Ms. Birch what contributions the USFWS would be bringing to this project.  Ms. Birch 
responded that the agency would not be able to contribute a substantial amount of funding, but 
could provide watercraft and logistical support from its infrastructure as well as the ability to 
draw other agencies into the project.  Mr. Johnson said that the Corps typically does not partner 
with other federal agencies on their own property.  In the rare occasions that this has occurred the 
partnering agency usually had to come up with half of the funding.  Mr. Gill replied that 15 acres 
were already successfully completed and that the USFWS planned to restore hundreds of more 
acres of marshland.  Mr. Johnson maintained that these circumstances have occurred before, 
citing an example of beach replenishment on Assateague Island National Seashore, the Corps 
had difficulty with the federal partner fulfilling the funding requirements for a 50/50 cost sharing 
agreement.  Mr. Gill asked if money could be spent on fund raising for the project.  Mr. Nichols 
commented that other Federal agencies would be interested in becoming involved in the project.  
Mr. Johnson remarked that the Corps would still require a non-federal sponsor to receive funding 
for the project.  The proposal will be included in the DMMP but it will be a costly alternative to 
current projects and therefore become a difficult sell in the political arena.  Mr. Nichols asked 
how long the project would take to develop, noting that the wetland complex is presently 
deteriorating.  Mr. Johnson replied that the project would initially require funding for a 
reconnaissance study, and then a feasibility study would be performed.  The recommendation in 
the DMMP is the first step.   
 
Mr. Muir asked how much more a BNWR wetlands restoration project would cost than the island 
restoration projects.  Mr. Johnson estimated the wetland project would cost between two and 
three times more than the island restoration projects.  Mr. King concurred that twice the cost is a 
reasonable estimate.  Mr. Frederick agreed with the cost estimate and commented that the 
transportation distance is the main problem for the project budget.  Mr. Johnson stated that any 
conceptual planning must be focused on large-scale projects, instead of restoring small acreages.  
Ms. Birch agreed stating she would like to see the full 80,000 acres of wetlands restored.  Mr. 
Johnson reiterated that the project must be on a macro scale to be sold to other agencies.  The 
environmental benefits of the marsh restoration would be four times that of any other dredged 
material/habitat rehabilitation project currently underway but there are cheaper options to 
dredged material placement and agencies are concerned about money.    
 
Ms. Borazek asked if any studies had been performed to assess how large a containment cell 
could be safely constructed using hay bales.  Mr. Johnson envisioned developing multiple cells 
simultaneously, much like PIERP, and would be managed year round by an onsite team.  Mr. 
Rowe asked if it would improve efficiency to take the material to James Island to act as a staging 
area.  Mr. McKee commented that if the material were to be pumped from James Island the costs 
would skyrocket due to the need for additional booster pumps.  Mr. Johnson also mentioned that 
real estate issues would likely erupt over the installation of a pipeline.  Mr. Rowe suggested that 
the material be dried on James Island and shipped across to the Blackwater Refuge, thus 
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eliminating the need for a pipeline.  Mr. Johnson supposed that these options would be part of 
the feasibility study.  Mr. Rowe inquired that if a staging area were to be considered, should it be 
included in the Mid-Chesapeake Bay Island EIS being drafted now.  Ms. Borazek agreed, 
questioning that if this project is not somehow written into the James Island report now, a staging 
area at James Island may not be a feasible option later.  Mr. Bibo stated if the idea is to haul the 
material from the island to the mainland then the group must realize that this will raise costs 
dramatically.  Mr. Bibo cited the example in which it costs $10 per cy to relocate sand within 
Poplar Island.  Mr. Gill suggested using a floating pipeline down the Choptank River, adding that 
there are plenty of regional waterways in which a line could be led to the placement site.  Mr. 
Nichols added that this would probably become a permanent fixture and, over the course of the 
project, this would surely drive down costs.   
 
Mr. Gill informed the group that one of the main problems has become the hydraulic connection 
between the Blackwater Refuge and the saltwater waterways.  Historically, there existed a marsh 
“plug” but through erosion or through consumption by non-native species it has disappeared and 
as a result the formerly freshwater wetlands have become tidal areas.  Mr. Nichols stated that the 
BNWR really has no other alternative.  He added that restoring the marshlands to the area would 
be of national importance.  Mr. Gill stated that if the Corps needed a study to proceed with the 
project that would be fine but that the USFWS is motivated towards presenting the project to the 
Maryland State Assembly.  Ms. Birch asked how much money this project would cost.  Mr. 
McKee estimated between $5-6 million. Mr. Gill added that the Corps could not share the costs 
with the USFWS anyways.  Mr. Johnson proposed that the involved agencies schedule a working 
level meeting to further discuss the USFWS presentation; Ms. Birch and Mr. Gill agreed.  Mr. 
Storms commented that he was intrigued by the fact that the refuge was a self-contained basin, 
eliminating the need for substantial dike construction.  Mr. Muir remarked that such a project 
would eliminate the need to create uplands, and could not see a downside to the project.   
 
 
3.0 Federal DMMP Update Scott Johnson, USACE 
 
Mr. Johnson updated the group on the Federal DMMP.  The DMMP draft was released Friday, 
February 4, 2005, and will be entered into the Federal Register next Friday, February 11th.  
Commenting period will close on March 28, and two public meetings at the Essex Community 
College and the Queen Anne’s County public library have been scheduled.  A record of decision 
is anticipated by the end of September. 
 
4.0 Mid-Bay Island Project Development Team (PDT) Update Scott Johnson, USACE  
 
Mr. Johnson reported that the Mid-Bay EIS is lagging 2-3 weeks behind the Poplar Island 
Expansion feasibility report.  The draft report is due to the Corps, Baltimore District on March 4, 
and a revised draft report is to be sent to USACE Headquarters by May 22 or 23.  After a 
sufficient commenting period, the project should continue development until July, or early 
August.  Mr. Johnson distributed handouts, which outlined the proposed James and Barren Island 
alignments.  The James Island project would develop a 2,070-acre island.  Mr. Johnson explained 
that a 500-foot buffer was established around the proposed island so the footprint could be 
shifted as necessary.  



6 

 
5.0 Poplar Island Expansion Study (PIES) PDT Update Scott Johnson, USACE 
 
Mr. Limpert asked if the expansion alignment that extended around and to the south of Jefferson 
Island was no longer being considered.  Mr. Johnson replied that during public meetings the 
watermen quickly opposed that alignment, stating that the waters east and south of Jefferson 
Island were more valuable to the fishery than the area off the north end of PIERP.   
 
Mr. Johnson introduced Mr. Nichols plan for adding additional open water habitat to the 
alignment, providing a one-to-one trade off with wetland credits.  Handouts illustrating the 
Corps’ recommended Poplar Island Expansion alignment and a conceptual drawing of the NMFS 
suggested alternative alignment were provided to the group.  Mr. Nichols stated that the 
alignment contains reefs and other features for enhancing the open water habitat.  Mr. Nichols 
said that NMFS developed the alternative alignment because it believes the original alignments 
restricted water flow into the wetlands through a single channel.  Mr. Nichols proposed that an 
open water embayment would enhance the marsh system and create a more connected system as 
a whole.  Mr. Nichols reiterated that his agency would give the embayment equivalent credit to 
the wetlands for leaving the open water intact.   
 
Mr. Johnson commented that from the Corps’s perspective the alternative would definitely be 
constructible, would enhance and add interest to the project, and would be cost-effective.  Mr. 
Muir stated the EPA would be interested in this proposal, as it would enhance the fisheries.  Ms. 
Boraczek questioned the capacity implications that this alternative may have.  Mr. Johnson 
responded that the island would lose some capacity as a result of leaving the open water 
embayment intact.  Mr. Johnson continued that regardless of the proposal the draft EIS would 
remain on schedule and the NMFS alternative alignment will be treated as an agency comment to 
the draft.  If BEWG could form a consensus regarding the alternative it would help the proposal 
progress.   
 
Mr. Nichols stated that by putting environmental benefits into the site plan the original 
alignments could be enhanced.  Mr. Nichols also pointed out that his agency had initially wanted 
to minimize the expansion and raise the dikes to maximize capacity.  However, Mr. Nichols 
acknowledged the placement needs after Hart Miller Island closes.  Mr. Johnson commented that 
the island capacity is 80% uplands and 20% wetlands so the proposed embayment would only 
cut total capacity by around 10%.  Mr. Limpert argued that the NMFS was crediting the project 
with creating wetlands but were adding nothing new environmentally beneficial by leaving the 
open water intact.  Mr. Limpert asked at what point do these sorts of actions become a precedent.   
Mr. Nichols expressed that he and his agency were caught in a difficult situation, stating that 
NMFS did not approve of the preferred PIES alignments and felt that he needed to present an 
alternative.   
 
The question arose about the use of the embayment by local fishermen.  Mr. McKee suggested 
that the entrance be silled to prevent boats from entering.  Mr. Johnson responded that 
constructing sills might prevent wildlife access to what Mr. Nichols views as an enhanced fish 
habitat.  Mr. Nichols stated he had originally planned for 200 ft. openings to the embayment.  He 
commented that he did not foresee crab potting to be major problem, but had not thought about 
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it.  Mr. Johnson stated he was expecting Mr. Nichols to send a formal submittal illustrating the 
benefits and ICUs (Island Community Units) of his alternative.  Ms. Boraczek agreed that this 
proposal needed to be assessed like the other alternatives and have the ICUs documented.  Mr. 
Nichols expressed that he realized the constraints of the design and that the position of upland 
areas could not be altered.  Mr. Johnson stated that Mr. Nichols knows he has to provide the 
NMFS proposal in writing if the group is going to consider this alternative.  Dr. Storms added 
that when Mr. Nichols produces the supporting material to his proposal it will need to be 
distributed to BEWG members, so it can be discussed at the March BEWG meeting.  Mr. 
Johnson noted that the group should reach a resolution on the subject by the middle of April.  
Ms. Gibson asked if the supporting material could be compiled before the next meeting.  Mr. 
Nichols replied that he would try to get the details together before the meeting.   
 
Mr. Poukish asked the group why the dikes could not be raised at Poplar Island.  Mr. Johnson 
replied that the local community has expressed considerable opposition to any vertical 
expansion.  Many residents feel it is already getting too high and have mentioned that the historic 
island was not as high as the island is now.  Furthermore, raising the dikes would have no 
environmental benefit, and that because of this the Corps. would not pay for it.  Ms. Boraczek 
asked that Mr. Nichols make clear reference to ICUs in his supporting material.  Ms. Gibson 
requested the group to please submit all comments about the alignments by Friday, February 18. 
                       
6.0 State DMMP Update Steve Storms, MPA 
 
Dr. Storms updated the group on the state DMMP.  Dr. Storms reported that the Harbor Team 
reconvened on January 20 and continued to make progress on the community enhancement 
projects.  The MPA and the Harbor joint venture plan to produce internal drafts for 
reconnaissance at BP Fairfield and feasibility studies at Masonville and Sparrows Point.  Dr. 
Storms reported that the joint permit applications for dredge and fill activities for the Masonville 
Project are being prepared.  Dr. Storms also stressed the importance of the community 
enhancements to mitigation credits.  Due to the increased progress being made on the Harbor 
placement sites BEWG may need to expand to incorporate others that will begin to hold interest 
in the project such as personnel from MDE Permitting.  Mr. McKee asked if Phragmites control 
in areas elsewhere in the Patapsco watershed could be converted to an environmental 
enhancement for mitigation credit.  Mr. Nichols suggested that stream stabilization of continuing 
sources of sediment to the area could be a possible enhancement.  Any tributaries to the cove 
could be considered for possible credit.  Mr. Nichols also mentioned that the Swan Creek 
mitigation project at Cox Creek should be a source of ideas for Masonville, indicating such 
enhancements as Phragmites removal, placing tree snags, and creation of rock reefs.  Mr. 
Nichols commented that coves are highly valuable fish habitat and that any efforts to establish 
non-tidal wetlands in the area would be highly beneficial.  Mr. Johnson suggested that the MPA 
get someone from the USACE regulatory staff involved in the Harbor projects.  Mr. Nichols 
noted that Harbor projects have been denied in the past and the same thing might happen again.  
Mr. Nichols added that he would like to keep the projects within the Patapsco River watershed.  
Ms. Boraczek asked if the MDE favored in-kind mitigation.  Mr. McKee replied that the 
preference is for in-kind within the watershed.  Mr. Nichols commented that a search might be 
required to establish a suitable mitigation site.  Dr. Storms stated that MPA could refresh the 
search that resulted in Swan Creek.                        
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7.0 Recommendation on Hopper Dredge Use for Site 92 Chip DePrefontaine, USACE 
 
Mr. DePrefontaine explained that the USACE-Philadelphia District had previously entertained 
the use of the hopper dredge for excavation of the C&D Canal approaches and placement in Site 
92, and information on the topic was presented to the BEWG during the January meeting.  Mr. 
DePrefontaine asked the BEWG to vote on whether to recommend a hopper dredge 
demonstration project at Site 92.  Mr. Bibo inquired if the MDE was the only agency that would 
have the final authority over the use of the hopper dredge.  Mr. DePrefontaine replied that the 
group’s vote would be a recommendation and that the ultimate decision as told to Stan Ekren is 
in the hands of the MDE.  Mr. DePrefontaine proceeded to ask for the groups vote on the subject.   
The EPA, DNR, NMFS, MDE, MGS, voted unanimously against the use of the hopper dredge.  
 
8.0 Other Updates & Next Meeting Gwen Gibson, MES 
 
Ms. Gibson reminded the group to please submit any final changes to the comments on the 
Hopper Dredge Issues chart by Friday so Mr. DePrefontaine will be able to give his final 
decision to B+B Dredging. The next meeting will be held on March 8, 2005 at the MPA offices. 
 

Adjourn 3:30 PM  
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DRAFT 
SUMMARY OF THE DREDGED MATERIAL MANAGEMENT PROGRAM 

EXECUTIVE COMMITTEE MEETING 
September 22, 2005, 1:00 PM 
7201 Corporate Center Drive 

Maryland Department of Transportation Facility 
Hanover, Maryland 

 
Members Attending: 
Chesapeake Bay Foundation: Kim Coble  
DMMP Citizens’ Advisory Committee (CAC):  Fran Taylor 
Maryland Department of the Environment (MDE):  Secretary Kendl Philbrick 
Maryland Department of Natural Resources (DNR):  Assistant Secretary Ron Guns 
Maryland Department of Transportation (MDOT):  Secretary Robert Flanagan  
US Army Corps of Engineers, Baltimore District:  Chris Correale 
US Army Corps of Engineers, Philadelphia District:  Roy Denmark 
University of Maryland Center for Environmental Science/Management Committee Liaison:  
Don Boesch 
 
Others Attending: 
Alliance for the Chesapeake Bay/Facilitator for Citizens’ Advisory Committee:  Fran Flanigan 
Chesapeake Bay Foundation: Jen Aiosa 
Ecologix Group, Harbor Team:  Bob Hoyt, Paul Massicot, George Chmael 
General Physics Corporation:  Chelsea Bennet 
Maryland Department of the Environment (MDE):  George Harman 
Maryland Department of Natural Resources (DNR):  Dave Goshorn 
Maryland Department of Natural Resources/Maryland Geological Survey (MGS):  Jeff Halka 
Maryland Department of Transportation Planning and Programming:  Keith Bounds 
Maryland Environmental Service (MES):  CeCe Donovan, Charles Madison 
Maryland Port Administration (MPA):  Frank Hamons, Steve Storms, Katrina Jones, Kathy 

Broadwater, Brooks Royster 
 
 
Statements for the Record: 

1. None.   
 
1.0 Welcome and Introductions          Secretary Flanagan  
Sec. Flanagan opened the meeting and welcomed everyone to the Maryland Department of 
Transportation facility.  He then requested that everyone introduce themselves for the record.   
 
2.0 Update on the Federal DMMP Chris Correale 
Schedule of Overall Dredged Material Management Plan (DMMP) 
Ms. Correale provided an update on the Corps DMMP.  The Final DMMP Report was sent to 
Corps Headquarters on September 20, 2005, with a Record of Decision (ROD) expected in 
December 2005.   
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Poplar Island Expansion  
Ms. Correale reported that the Poplar Island Expansion project had been accelerated to be 
eligible for the Water Resources Development Act (WRDA) of 2005, and is currently before 
the Corps Civil Works Review Board.  Upon approval from the Board, the report will undergo 
a final agency review, and be submitted for a Chief’s Report in early-November 2005.  Ms. 
Correale explained that one of the criteria required for a contingent authorization for WRDA 
2005 is the completion of the Chief’s Report by December 31, 2005. The Poplar Island 
Expansion ROD is expected in January 2006.      
 
Sec. Flanagan questioned if it would be possible to obtain a Chief’s Report by December 
2005.  Ms. Correale stated that a great deal of pressure has been placed upon upper-level 
management to ensure that activities and report approval remain on schedule for December 
2005.  Sec. Flanagan extended an offer on behalf of himself and the Governor to provide 
assistance needed to ensure that the Poplar Island Expansion Project is successful. 
 
Sec. Flanagan requested clarification regarding unresolved project issues.  Asst. Sec. Guns 
stated that the National Marine Fisheries Service had expressed concerns regarding 
embayment issues.  Asst. Sec. Guns stated that the DNR had sent a letter to the Corps 
requesting that their concerns be reviewed.  The Corps in return has granted DNR an 
opportunity to participate in the value engineering phase and address concerns.  Asst. Sec. 
Guns is also drafting a letter that will identify three individuals from DNR capable of 
reviewing the engineering plans to address concerns regarding the Poplar Island westerly 
fetch, open water embayment, and the practicality of withstanding major storms.  Asst. Sec. 
Guns noted that DNR will assume ultimate responsibility for the maintenance of Poplar Island 
upon completion, and wants to ensure that good structural engineering will be utilized.  Ms. 
Correale assured that DNR would be included in the process, and looks forward to working 
with DNR to resolve issues regarding the embayment. 
 
Asst. Sec. Guns questioned if operations associated with Hurricanes Katrina and Rita would 
delay the DMMP process or the Chief’s Report.   Ms. Correale stated that the DMMP process 
and Chief’s Report should not be delayed.  The Poplar Island Expansion Project is nearly 
completed, with remaining efforts ongoing at the Corps Headquarters and the Civil Works 
level.  Comments issued by the Review Board are not expected to be substantial, and should 
be readily addressed.  Efforts are ongoing to maintain necessary project resources, as 
placement capacity is imperative for the port to operate properly. 
 
Mid-Bay (James/Barren) Islands 
Ms. Correale reported that the Mid-Bay Island Study Report is being drafted, and is expected 
to undergo public review in January 2006.  Public meetings will be scheduled for February 
2006.  The Chief’s Report and ROD are expected in August and September 2006, 
respectively. 
 
Blackwater Wildlife Refuge Project 
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Ms. Correale reported that the Management Committee has agreed to rename the Blackwater 
Wildlife Refuge Project as the Chesapeake Bay Marshlands Restoration Project, to garner 
national recognition.  Project funding was not provided in the President’s Fiscal Year (FY) 
2006 (FY06) Budget.  However, the House side of Congress has allotted $500,000 in funding 
under the Continuing Authorities Program and the FY06 Energy and Water Development 
Appropriations Bill.  Should the funding be appropriated, it would be utilized in conjunction 
with the MPA, US Fish and Wildlife Service, and other stakeholders to establish a project 
delivery team, and determine scoping efforts, project data needs, and budgeting for a more 
expansive general investigations study under Corps authority.   
 
Potential WRDA 2005 
Ms. Correale reported that neither the House nor Senate WRDA 2005 mark-ups contain the 
Poplar Island Expansion or the Mid-Bay Islands Restoration Projects.  The Poplar Island 
Expansion Project would need to be added during the conference mark-up, contingent upon 
receiving a Chief of Engineer’s Report by December 2005.  The Mid-Bay Islands Project is 
on-schedule, and proposed for inclusion in WRDA 2006. 
 
Asst. Sec. Guns commended the Corps on all their efforts regarding the DMMP and 
Hurricane Katrina.  Dr. Boesch noted natural disasters will present a new challenge to the 
Corps in terms of priorities, resources, and demands for rational planning.  It is important to 
continue to build upon the working relationship developed with the Corps and Delegation 
during the DMMP process to ensure that important projects progress. 
 
3.0 Update on the State of Maryland’s DMMP                                        Frank Hamons 
Harbor Studies 
Mr. Hamons provided a slide presentation on the State DMMP harbor placement options.  
Harbor Team recommendations for the State DMMP include the operation of the Cox Creek 
facility, further studies for Masonville, Sparrows Point, and BP Fairfield, legislative 
modification for Sparrows Point, and the innovative reuse of dredged material. The Cox 
Creek facility will be complete following the construction of a pier for mechanical unloading 
and an inner bench.  The Cox Creek facility can currently accept dredged material, if 
mechanical dredging is used.  The facility should be fully functional and capable of accepting 
dredged material by all methods of unloading by the end of 2005.   
 
Mr. Hamons stated that the DMMP mandate states that 20 years of dredged material 
placement must be provided for both the Baltimore Harbor and Chesapeake Bay Channels.  
The Baltimore Harbor annual dredging need is 1.5 million cubic yards (mcy), including 
material from new work and maintenance activities.  Due to potential contamination, the law 
states that dredged material must be confined.  The majority of the existing harbor placement 
capacity will soon be exhausted, and a new placement site will be needed by 2008.  A 
timeline of expected events indicates that if Hart-Miller Island (HMI) is capped with Bay 
material beginning in 2008/2009, then the Cox Creek facility, with an annual placement 
capacity of 0.5 mcy, would be the only operational placement site, unless another is brought 
online by 2008.  Should the Masonville site, with an annual placement capacity of 0.5 mcy, be 
brought online in 2008, the annual placement need would still fall short by 0.5 mcy, and both 
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sites would become overloaded.  The Cox Creek facility would likely close early due to 
overloading, and another placement option would be required by 2013.     
 
Mr. Hamons stated that the Masonville site has been placed on an expedited schedule to serve 
as the placement option to be brought online in 2008.  Masonville was chosen over the other 
sites as MPA owns the property, studies were already underway, it has the most potential for 
rapid construction, and can meet the 2008 deadline.  Tremendous community support has 
been expressed for Masonville, with no opposition expressed at the public scoping meetings 
held by the Corps.  The Masonville facility will encompass a 120-acre footprint, contain a 16-
mcy placement capacity at a 0.5 mcy annual placement rate, and involve unique 
enhancement-mitigation opportunities.  Efforts are ongoing to define proposed Masonville 
community enhancements as mitigation projects, so that the port will gain credit for 
completing the projects as mitigation for the placement facility.  Proposed community 
enhancements for the Masonville Cove include the creation of wetland, reef, habitat, beach, 
and bird sanctuary areas, bike trails, canoe launches, and an education center.   
 
Mr. Hamons reported that currently, the Masonville Cove is a protected green area by 
Baltimore City, although it is greatly polluted with trash, lumber, and electrical insulators.  
The removal of several derelict vessels at the Masonville site will be necessary before the area 
is enclosed, and this action will represent a significant improvement to the area.  The cost of 
the mitigation package, including the cost of $5 to $10 million for the removal of derelict 
vessels, is approximately $15 to $20 million.   
 
Hart-Miller Island Capping/Closing 
Mr. Hamons stated that a variety of capping methods for HMI and associated costs have been 
evaluated.  It is a difficult challenge to cap an 800-acre placement cell, depending on how the 
site will be utilized after it is capped.  Capping for meadowlands creation differs from upland 
or mudflat creation, and several communities and agencies have expressed desires for specific 
uses.  A summary of methods, costs, and requested uses will be provided at the December 8, 
2005 Executive Committee Meeting.   
 
Management Committee Report 
Dr. Boesch stated that the Annual Report will be prepared in accordance with previous years.  
The report will highlight the accomplishments of the year and progress planned for 2006.  The 
report will be presented for comments and discussion during the next Management 
Committee meeting, and then be submitted to the Executive Committee during the December 
2005 meeting. 
 
4.0 Consideration of Masonville Scheduling                       Frank Hamons/Don Boesch 
Mr. Hamons provided an update on the Masonville schedule.  The Draft Environmental 
Impact Statement (EIS) is on schedule to be completed by December 2005.  The permit 
application will go forward in December 2005, followed by a public notice period in January 
2006.  The Final EIS is scheduled for April 2006, with a ROD planned for completion in May 
2006. 
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Ms. Coble questioned if contaminated sediments at Masonville would be capped, and whether 
the capping process is permitted by MDE.  Mr. Hamons stated that several boring samples 
have been collected from the Masonville Site, and the area of contamination is well known.  
Unsuitable material must be removed from the area of the dike line, and sand must be 
obtained from the bottom for dike construction.  The dike will enclose the 120-acre 
contaminated area.  Inner Harbor dredged material that will be placed at the Masonville Site is 
actually cleaner than the bottom material currently there.  In essence, dredged material 
placement at the Masonville facility will cap the existing contamination. 
 
Ms. Coble noted that a ROD is expected in May 2006, and questioned how long the 
mitigation project is anticipated to last.  Mr. Hamons stated that mitigation efforts will 
commence and reach completion at the same time as the placement facility construction.  Mr. 
Taylor noted that Harbor Team representatives had insisted that the community enhancements 
move along simultaneously with the placement facility projects. 
 
Sec. Philbrick noted that, despite public support, some issues remain to be addressed before 
plans for the Masonville Placement Facility can move forward.  A brief discussion ensued 
among committee members regarding the interpretation of State law for material placement, 
permitting, and comparisons between the Masonville site and Poplar Island.  Communication 
between the legal representatives of the Department of Transportation and the Department of 
the Environment will be necessary to resolve any remaining issues and ensure that the project 
moves forward. 
 
Dr. Boesch stated that a letter had been drafted to the Executive Committee on behalf of the 
Management Committee supporting the proposed "fast-tracking" of the Masonville site.  Dr. 
Boesch made a motion on behalf of the Management Committee to approve moving the 
Masonville site activities into the engineering, design, and permitting phase.  Mr. Denmark 
seconded the motion, and the motion passed unanimously.    
 
5.0 Consideration of Innovative Reuse Committee             Frank Hamons/Don Boesch 
Dr. Boesch stated that the community has made it clear that locations for dredged harbor 
material placement will eventually run out.  Ultimately, efforts will have to focus on 
beneficial and environmentally sound disposal methods for harbor material, including 
innovative reuse methods.  The Management Committee agrees with the proposal to create a 
Committee on innovative reuse of dredged material capable of offering advice on technically 
and economically feasible options.  The committee on innovative reuse should function as an 
ongoing committee, working as needed, and reporting to the Management Committee on an 
annual basis.  The MPA is currently compiling a list of potential members from various 
perspectives, organizations, and agencies to populate the committee.       
 
Asst. Sec. Guns suggested that representatives from DNR and the Maryland Department of 
Agriculture be invited to serve on the committee. Sec. Philbrick suggested that a 
representative from MDE be invited to serve on the committee.  Sec. Flanagan suggested that 
representatives from the Department of Business and Economic Development (DBED) also 
be invited to serve on the committee.  Mr. Hamons stated that organizations could be 
contacted to determine interest for appointing representatives to the committee.  Dr. Boesch 
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noted that a wide variety of agencies would provide many valuable perspectives, and avoid 
special interest agendas.     
 
Ms. Coble questioned if there is recognition that innovative ideas may have a higher cost, and 
questioned how the process and potential findings of the new committee would differ from 
the results of the previously unsuccessful committee on innovative reuse.  Mr. Hamons 
explained that the previous committee was formed as a result of legislation and was 
established for a specific purpose, including the oversight of the procurement process. In the 
original procurement, innovative reuse groups submitted cost estimates for their methods, and 
had to prove that those methods would perform as claimed.  The methods were then graduated 
from bench-scale testing to large-scale tests.  Several innovative reuse groups then issued 
complaints that they were restricted in such a way that they could not perform as claimed, and 
submitted higher cost estimates ranging from $61 to $300 per cy.  The innovative reuse 
procurement process and committee were ended due to the high cost associated with the 
proposed technologies.  Currently, it is unknown if a cost effective innovative reuse 
technology capable of meeting the Baltimore Harbor’s dredged material needs exists. 
However, the DMMP mandate requires and the Harbor Team has recommended that 
innovative reuse be evaluated.  It is recognized that innovative reuse is a developing and ever-
evolving field.  The new committee will function on a much broader scope to monitor and 
evaluate innovative reuse technologies or methods that would fit the set of circumstances at 
the Baltimore Harbor.  Dr. Boesch noted that the previous committee did not allow for the 
exchange of ideas and the creative discussions expected in the new committee. 
 
Sec. Flanagan noted that the Poplar Island and Mid-Bay Island projects are doing positive 
good in communities and for the environment.  In the future, some projects may need to be 
forced along based on the need to dredge and a lack of restoration-based projects.  
Organizations might have to be willing to pay a premium for an innovative reuse method to 
avoid the type of conflicts experienced in the past.  In the meantime, the new committee 
would serve the effort to ensure that the DMMP is familiar with innovative reuse best 
practices and technologies.   
 
Mr. Taylor informed committee members of a report prepared for MES by Weston Associates 
on March 28, 1974, indicating that aggregate production would serve as the best reuse method 
for dredged material.  The report was written nearly 30 years ago, and displays the concern 
that citizens and the government had regarding dredged material.  Mr. Taylor emphasized to 
the committee that the CAC and Harbor Team recognize innovative reuse as an important 
goal, and realize that it will be costly.   The CAC greatly appreciates that the recommendation 
for the formation of an innovative reuse committee is moving forward.   
 
Dr. Boesch made a motion, as included in the letter from the Management Committee to the 
Executive Committee, to approve the formation of the committee on innovative reuse of 
dredged material, with all the conditions therein contained. Mr. Denmark seconded the 
motion, and the motion passed unanimously. 
 
6.0 Report from the Citizens’ Advisory Committee                     Fran Taylor 
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Mr. Taylor introduced himself as the new Chair of the CAC, elected in January 2005.  Mr. 
Taylor is the vice President of the North Point Community Council, and a member of the 
Harbor Team and HMI Citizens’ Oversight Committee.  Mr. Taylor has come to realize that 
the success and accomplishments of the CAC are due to the members and support that is 
gained through associated organizations.  The CAC has expressed appreciation for the quality 
of presentations and information that have been provided.   
 
Mr. Taylor reported that the CAC has been very active, with several accomplishments 
achieved through the year.  CAC comments were submitted requesting that innovative reuse 
language contained in the Corps DMMP be strengthened.  The Corps responded, made 
innovative reuse a recommendation of the DMMP, and strengthened associated language.  
Letters supporting the inclusion of the Poplar Island Expansion and Mid-Bay Islands Projects 
in WRDA 2005 were drafted and submitted.  Responses have not yet been received.  
Presentations regarding harbor placement options, the Chesapeake Bay Marshlands 
Restoration, mitigation, the Conowingo Dam sediments, and sedimentation in the Chesapeake 
Bay were provided.  The CAC also attended tours of Poplar Island, the Seagirt and Dundalk 
Marine Terminals, and the Masonville Site.  Mr. Taylor invited committee members to attend 
any CAC meetings and to review CAC minutes posted on the Safe Passage website. 
 
7.0 Closing Comments            Secretary Flanigan 
Sec. Flanagan thanked everyone in attendance for their contributions and commended the 
work completed on the DMMP process.  The overwhelming support from the citizens is 
testimony to the good work that the MPA has done.   
 
Sec. Philbrick noted that the Mr. John Wolflin had expressed some concerns on behalf of the 
US Fish and Wildlife Service at the September 9, 2005 Management Committee meeting 
regarding the Masonville project, and requested further information.  Mr. Hamons noted that 
Mr. Wolflin had not expressed specific concerns, but indicated that he had some unresolved 
issues.  Mr. Harman informed committee members that Mr. Wolflin has since been more fully 
briefed on the project, and is in greater agreement with the project.  Dr. Boesch stated that Mr. 
Wolflin was appreciative of the community involvement and benefits that could be realized, 
and appeared to be more focused on some of the procedures and precedence that would be set 
by the Masonville project.  Mr. Wolflin had made it clear that he was not standing against the 
project, but did have some obligations to address. 
 
Sec. Flanagan reported that the next Executive Committee meeting is scheduled for Thursday, 
December 8, 2005 at 1:30 in the Harry Hughes conference room at MDOT Headquarters.   
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DRAFT 
SUMMARY OF THE DREDGED MATERIAL MANAGEMENT PROGRAM 

EXECUTIVE COMMITTEE MEETINGS 
December 8, 2005, 1:30 PM 

7201 Corporate Center Drive 
Maryland Department of Transportation Facility 

Hanover, Maryland 
 
Members Attending: 
DMMP Citizens’ Advisory Committee Liaison (CAC):  Greg Kappler 
Maryland Department of the Environment (MDE): Ron Franks, Deputy Secretary Stephen 

Pattison 
Maryland Department of Natural Resources (DNR):  Assistant Secretary Ron Guns 
Maryland Department of Transportation (MDOT):  Earl Lewis  
University of Maryland Center for Environmental Science/Management Committee Liaison:  

Don Boesch 
US Army Corps of Engineers, Baltimore District:  Colonel Bob Davis 
US Army Corps of Engineers, Philadelphia District:  LTC Bob Ruch 
 
Others Attending: 
Facilitator for DMMP Citizen’s Advisory Committee:  Fran Flanigan 
Citizen’s Advisory Committee:  John Williams 
Ecologix Group, Harbor Team:  Bob Hoyt, Paul Massicot, George Chmael 
Gahagan & Bryant:  Dennis Urso 
General Physics Corporation:  Sarah Coffey 
Maryland Department of the Environment (MDE):  George Harman,  
Maryland Department of Natural Resources (DNR):  Dave Goshorn 
Maryland Environmental Service (MES):  CeCe Donovan, Charles Madison 
Maryland Port Administration (MPA):  Frank Hamons, Steve Storms, Katrina Jones, Kathy 

Broadwater, Ron Burns, James Harkins 
US Army Corps of Engineers, Baltimore District:  Chris Correale, Jeffrey McKee, Scott 

Johnson 
US Army Corps of Engineers, Philadelphia District:  Tim Rooney, Roy Denmark 
WA Engineers:  Deborah Fitzgerald 
 
Statements for the Record: 

1. None.   
 
1.0 Welcome and Introductions          Secretary Flanagan  
Sec. Franks opened the meeting and welcomed everyone to the Maryland Department of 
Transportation facility.  He then requested that everyone introduce themselves for the record.   
 
2.0 Consideration of and Action on the 2005 Management                      Don Boesch  

Committee Annual Report to the Executive Committee 
Dr. Boesch provided copies of the Management Committee’s Report to the Executive 
Committee to all meeting attendees.  Dr. Boesch stated that the Report contains sections 
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addressing the progress completed for the DMMP during 2005, and recommendations of what 
actions will be completed during 2006.  Issues being carried forward from 2005 include 
innovative reuse, Baltimore Harbor Channels (Hart-Miller Island (HMI), Masonville, 
Sparrows Point, BP Fairfield, and contingency planning), Bay Channels (Poplar Island (PI) 
Expansion Study (PIES), Mid-Bay Islands, and Chesapeake Bay Marshlands Restoration 
Project), and Management Programs.  
 
Dr. Boesch called attention to the recommendations that will need special attention of all 
DMMP committees during 2006.  The recommendations include the initiation of the 
innovative reuse committee; continued discussions with community representatives and other 
stakeholders on the end use and closure plan for the north cell of HMI, the Masonville and 
Fairfield placement facility projects and their community enhancements, and the study of a 
potential Sparrows Point placement facility including community enhancements; permitting, 
design, and construction of the Masonville placement facility; and continued efforts to obtain 
Federal and State funding for the PI expansion project, and the Mid-Bay Island project.   
 
Dr. Boesch stressed that the proposed Mid-Bay Island enhancement project will require 
additional resources from both the Federal and State Governments.  The Corps is continuing 
work and is in contact with the Congressional delegation in an effort to secure authorization 
for the project.  Dr. Boesch noted that the Citizens’ Advisory Committee (CAC) raised 
concerns regarding the importance of State funding being made available for a cost-share 
agreement with the Corps to fund the Mid-Bay Island and PI expansion project.    
 
Sec. Franks asked for a motion to accept the Management Committee’s Report to the 
Executive Committee as written.  Mr. Pattison made the motion.  Mr. Lewis seconded the 
motion, and the motion unanimously passed.   
 
3.0 Update on the Federal DMMP                                                       Colonel Bob Davis 
DMMP  
Col. Davis stated that the Corps DMMP is comprised of a decision document and tiered 
Environmental Impact Statement (EIS) that provides recommendations for dredged material 
management for the next 20 years.  The decision document must be approved by 
Headquarters.  The final DMMP report was submitted to Headquarters in September 2005 and 
is expected to be approved in early 2006.  The tiered EIS evaluates all of the components of 
dredged material placement options (i.e. PI expansion, Mid-Bay Island restoration, etc) and 
requires an approved Record of Decision (ROD).  The tiered EIS has to be approved by the 
Corps’s regional Headquarters (North Atlantic Division).  The approval for the completed 
ROD is expected in February 2006.   
 
Poplar Island Expansion Study 
Col. Davis reported that the General Reevaluation Report (GRR) for a potential expansion of 
PI is ongoing and preliminary work has been initiated.  To obtain authorization under the next 
Water Resources Development Act (WRDA) for the project to proceed, a signed Chief’s 
Report must be obtained.  Col. Davis explained that a Chief of Engineer’s report is signed by 
the Chief of Engineers and is transmitted to the Assistant Secretary of the Army for Civil 
Works and OMB to be included in the next WRDA.  A signed Chief’s Report is expected by 
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the end of 2005.  The ROD for the supplemental EIS for PI expansion is expected to be 
complete in February 2006.    
 
WRDA 2005 
Col. Davis explained that versions of WRDA 2005 were initially passed by the House and 
Senate, but neither version included language addressing the PI expansion or Mid-Bay Island 
project.  Col. Davis noted his understanding that WRDA 2005 will not be passed.  A concern 
exists over getting the projects included in a WRDA 2006 when Congress convenes in 
February 2006.  The completion of a Chief’s Report for the PI expansion will provide a great 
opportunity for the project to be included in a WRDA 2006.  Col. Davis stressed the 
importance of having a WRDA 2006 passed, as no WRDA has been passed since 2000.   
 
Mid-Bay Island Study 
Col. Davis reported that the supplemental EIS for the Mid-Bay Island Study is being finalized 
and will be submitted to Headquarters during the first week of December 2005.  The Report 
will be released to the public in February 2006, with two public meetings being held on the 
eastern shore in March 2006.  The planned schedule includes the completion of a Chief’s 
Report in October 2006, and a ROD completed in November 2006.     
 
Chesapeake Bay Marshlands Restoration   
Col. Davis reported that no funding was included in the Corps’s Fiscal Year (FY) 2006 
budget to address the Chesapeake Bay Marshlands Restoration project.  A Conference Report 
which was recently passed by the House and Senate includes $245,000 to begin work on the 
project.  The funding will be used for the Corps to meet with the environmental agencies, 
MPA, and University of Maryland to set up a conference to scope out the study.  Col. Davis 
explained that, due to the large nature of the project, future activities will have to be funded 
by including the Marshlands Restoration project under the General Investigations program.  
 
4.0 Update on the State of Maryland’s DMMP                                        Frank Hamons 
Innovative Reuse 
Mr. Hamons reported that the MPA has developed a list of suggested names for members to 
be included on the innovative reuse committee.   The list of potential members was compiled 
based on suggestions from CAC and Management Committee Members.  The list of potential 
committee members will be finalized and prospective members will be contacted during 
December 2005.  The first committee meeting will likely be scheduled early in 2006.  
 
Mr. Hamons stated that several companies have contacted MPA with regard to innovative 
reuse processes that the companies believe should undergo MPA evaluation.  Two of the 
companies are mining operations located in Pennsylvania.  One of the mines currently has a 
permit to accept dredged material.  The dredged material would be mixed with fly ash and 
used to fill a hole in the ground created as a result of decades of mining activities.   Mr. 
Hamons noted that the company had previously contacted MPA to participate in a 
demonstration project at a cost of approximately $35 per cubic yard.  The MPA is 
communicating with the mine companies to see if the cost per cubic yard could be reduced.  
Mr. Hamons stated that the option could be favorable if the cost is reduced to be competitive 
with the cost for other placement locations.   
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Sec. Franks asked for the competitive price range.  Mr. Hamons explained that placement 
options for Bay channel dredged materials range in cost from approximately $10 to $18 per 
cubic yard.  Placement locations such as BP Fairfield and Masonville will cost approximately 
$13 to $18 per cubic yard.  Sec. Franks questioned if the mining companies would be able to 
accept dredged materials from the Inner Harbor.  Mr. Hamons explained that the mine’s 
permit issued by the State of Pennsylvania sets criteria for acceptable material.  The majority 
of Harbor dredged materials would meet the set criteria.   
 
Mr. Kappler asked how much capacity would be provided by the mine companies.  Mr. 
Hamons stated that the capacity would be based on the amount of material agreed upon by the 
company and MPA.  Currently, one mine has a hole that would hold approximately 90 mcy of 
material.  Sec. Guns questioned if the dredged material would have to undergo dewatering 
before transport.  Mr. Hamons confirmed that a facility would have to be available locally for 
the dredged material to be staged for dewatering before it is transported to the mine location. 
 
Harbor Sites 
Mr. Hamons reported that, based on previous approval from the Executive Committee, the 
Masonville project has moved forward with great cooperation from all parties involved.  
Regular coordination meetings have been held to discuss mitigation options for this project 
within the Baltimore Harbor.  Mr. Hamons distributed a copy of the recommended Masonville 
dredged material containment facility (DMCF) mitigation plan and a timeline for the new 
Harbor options. 
 
The mitigation plan includes recommended in-ground acreage projects, recommended 
additional projects, and associated environmental benefits from the Masonville DMCF.  The 
majority of the mitigation package addressed the renovation of a degraded cove area that is 
located adjacent to the Masonville site.  The mitigation package is currently under 
consideration, and has not received final approval.  Mr. Hamons reported that the draft EIS 
will be completed in late December 2005 or early January 2006.  The ROD is planned for 
completion in May 2006.   
 
Mr. Pattison asked for the progresses of the permitting process for the Masonville project.  
Mr. Hamons explained that regular coordination meetings have been held with MPA, MDE, 
and the Corps.  Currently, no obstacles or problems have been identified that would prevent 
the project from moving forward in accordance with the planned schedule.  Mr. Hamons 
reiterated that good coordination continues between all parties involved in the Masonville 
project.   
 
Mr. Pattison requested clarification with regard to the timeline for Harbor placement options.  
The timeline lists an annual placement capacity need of 1.5 mcy, while the plan only allows 
for approximately 1 mcy upon closure of HMI.  Mr. Hamons stated that the MPA is 
addressing the capacity shortage by evaluating the dredging needs, for both public and private 
projects, for the next four to five years.  Some projects may need to be prioritized or 
rescheduled to complete before the closure of HMI.  Some of the capacity shortage may be 
addressed by rescheduling dredging projects, but in the out years some mild overloading of 
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placement sites may occur until another option (i.e. Sparrows Point or BP Fairfield) is 
operational.  Mr. Pattison stated that the looming capacity shortage reinforces the importance 
of moving ahead with identifying potential innovative reuse options.  Mr. Pattison noted that 
the cost of innovative reuse options may become more competitive as time moves forward.     
 
5.0 Report from the Citizens’ Advisory Committee                  Greg Kappler 
Mr. Kappler provided an update on the CAC activities for 2005.   All Executive Committee 
members and other meeting attendees received copies of Mr. Kappler’s update.  Mr. Kappler 
commended the continued cooperation between the MPA and Corps of Engineers in dealing 
with dredging matters.  Mr. Kappler reported that numerous public meetings were held during 
2005 to discuss details and address concerns regarding new placement, options for Bay 
sediments (i.e. PI expansion and Mid-Bay Island project).  Mr. Kappler stressed the public’s 
support for the proposal to use dredged sediment to restore wetlands at the Blackwater Refuge 
and at other sites within Dorchester County.   
 
Mr. Kappler reported that potential placement sites for Harbor sediments received intense 
scrutiny in 2005.  The community and environmental groups will continue to look closely at 
the Masonville project as it progresses through the EIS process.  The community will also 
stay involved with other potential sites, most notably Sparrows Point.  Mr. Kappler stressed 
the importance of having several projects included in the WRDA 2006.  Mr. Kappler 
commended the progress of the DMMP and the coordination and cooperation displayed by all 
agencies involved.   
 
6.0 Closing Comments            Secretary Flanigan 
Sec. Franks thanked everyone in attendance for their contributions and commended the work 
completed on the DMMP process.  Sec. Franks distributed a letter submitted to the Committee 
by Dr. John Williams.  Sec. Franks stated that, after reviewing the letter, anyone with 
questions or concerns should contact Dr. Williams. 
 
Mr. Kappler made a motion to adjourn the December 8, 2005 Executive Committee meeting.  
Dr. Boesch seconded the motion, and the motion unanimously passed.   
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DRAFT 
SUMMARY OF THE DREDGED MATERIAL MANAGEMENT PROGRAM 

JOINT CITIZENS’ ADVISORY AND MANAGEMENT COMMITTEE MEETING 
November 22, 2005, 2:00 PM 

1800 Washington Boulevard, Aqua and Terra Rooms  
Baltimore, Maryland 

 
Attendees: 

Alliance for the Chesapeake Bay:  Charlie Conklin 
Baltimore County Department of Environmental Protection and Management (DEPRM):  

Candy Croswell 
Baltimore Maritime Exchange:  David Stambaugh 
Blasland, Bouck, and Lee:  Tim Donegan 
Brookland and Curtis Bay Coalition:  Scott Stafford 
Coastal Watershed Resources Advisory Committee (CWRAC):  Greg Kappler 

    Cecil County:  John Williams 
Chesapeake Bay Yacht Club Association:  Don Burton 
Citizens’ Advisory Committee:  Francis Taylor, Fran Flanigan 
EA Engineering:  Jane Boraczek 
Ecologix Group:  Paul Massicot 
Gahagan & Bryant Associates (GBA): Dennis Urso, Jim Runion 
General Physics Corporation:  Sarah Coffey 
Greater Dundalk Community Council:  Thomas Kroen 
Maryland Conservation Council:  Mary Marsh 
Maryland Department of the Environment (MDE):  George Harman 
Maryland Department of Natural Resources:  Dave Goshorn 
Maryland Environmental Service:  Cecelia Donovan, Megan Simon, Tammy Banta, Stephanie 

Lindley, Stephanie Peters 
Maryland Geological Survey (MGS):  Jeff Halka 
Maryland Port Administration (MPA): Frank Hamons, John Vasina, Nathaniel Brown, Bill 

Lear, Kathy Broadwater, Tricia Slawinski, Margie Hamby, Dave Bibo 
Maryland Saltwater Sportfishermen:  Richard Novotny 
Maryland Waterman’s Association:  Doug West 
National Oceanic and Atmospheric Administration (NOAA) Chesapeake Bay Office:  Peter 

Bergstrom  
Private Sector Port Coalition:  Bud Nixon 
T. Parker Host of Maryland, Private Sector Port Coalition:  Donald Carroll 
Turner Station:  Gloria Nelson 
US Army Corps of Engineers, Baltimore District (CENAB):  Mark Mendelsohn, Jeffrey 

McKee 
US Army Corps of Engineers, Philadelphia District (CENAP): Chip DePrefontaine, Tim 

Rooney 
US Fish and Wildlife Service (USFWS):  Rebecca Packett, Dixie Birch, Bill Giese, Bob Zepp 
University of Maryland, Center for Environmental Science:  Don Boesch 
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Action Items: 
1. None. 

 
Statements for the Record: 

1. None. 
 

1.0 Convene, Welcome, Introductions Frank Hamons, Francis Taylor 
Mr. Taylor welcomed the attendees and asked that everyone introduce themselves.  Mr. Taylor 
welcomed both the Management Committee and Citizens’ Advisory Committee (CAC) 
members.  Mr. Taylor requested comments or changes to the July 13, 2005 CAC meeting 
minutes.  A motion was made to accept the minutes as written.  A committee member seconded 
the motion, and the motion passed unanimously. 
 
Mr. Hamons requested comments or changes to the September 9, 2005 Management Committee 
meeting minutes.  A motion was made to accept the minutes as written.  A committee member 
seconded the motion, and the motion passed unanimously. 
 
2.0 Update on the Corps of Engineers DMMP Jeffrey McKee 
DMMP  
Mr. McKee reported that the DMMP was released to the public for review in February 2005.  
Public meetings were held on March 7 and 10, 2005.  The final DMMP Report was submitted to 
the Corps of Engineers’ Headquarters on September 20, 2005, and is currently undergoing 
Headquarters review.  Upon receipt and incorporation of Headquarters’s comments, a Record of 
Decision (ROD) is planned for completion in late December 2005 or early January 2006. 
 
Mr. McKee stated that the DMMP Report recommends continued maintenance of all Corps 
channels in Virginia and Maryland.  The report recommends continued use of the open water 
placement sites in the ocean (Dam Neck and Norfolk Site), and two open water locations in the 
lower Bay (Wolftrap and Rappahannock Deep).  The DMMP recommends optimizing the 
Maryland channel placement sites including Hart-Miller Island, Pooles Island, Poplar Island 
Environmental Restoration Project, and Cox Creek.  The report also recommends that the Corps 
initiate studies to construct multiple confined placement facilities for the placement of Inner 
Harbor dredged materials.  Additional recommendations include an expansion of Poplar Island 
and construction of a new mid-Bay Island.  The report also addresses the restoration of wetlands 
in Dorchester County at Blackwater National Wildlife Refuge and surrounding areas, which will 
become the new Chesapeake Bay Marshlands Restoration project.  Finally, the Report 
recommends that the Corps continue to pursue innovative uses of dredged material. 
 
Poplar Island Expansion Study 
Mr. McKee stated that the Poplar Island (PI) Expansion Study (PIES) has been conducted 
concurrently with the DMMP. The draft PIES report was released to the public for review on 
June 24, 2005.  Public meetings were held on the eastern shore of Maryland on July 19 and 20, 
2005.  The final Poplar Island General Reevaluation Report (GRR) and Environmental Impact 
Statement (EIS) was submitted to the Corps of Engineers’ Headquarters on September 8, 2005.   
The Headquarters was briefed at the Civil Works Review Board on September 22, 2005.  
Approval was received from the Board to go public with the document, and the document was 
released for State and Agency review on October 7, 2005.  The comment period closed on 
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November 7, 2005.  Comments were received from the Maryland Department of the 
Environment (MDE) and Environmental Protection Agency (EPA).  Both agencies concurred 
with the report as written.  Mr. McKee stated that MDE indicated that additional design issues 
would be addressed during the pre-construction engineering and design (PED) phase of the 
project.  A Chief’s Report is expected in December 2005.   
 
Mr. McKee reported that the PIES was not included in either the House or Senate’s markup of 
the Water Resources Development Act (WRDA) 2005.  The Corps was attempting to include the 
PIES in the WRDA 2005 Conference Report with a contingent authorization.  Mr. McKee 
explained that a contingent authorization is language inserted for those projects that have not 
already been approved, stating that authorization is subject to the receipt of a favorable Chief’s 
Report by December 31, 2005.  Mr. McKee stated that a Chief’s Report for the PIES is expected 
to be received in time to comply with that deadline, and a ROD is expected to be completed in 
January 2006.  
 
WRDA 2005 
Mr. McKee explained his understanding that WRDA 2005 will not be passed.  Originally, an 
agreement was made amongst the Committee Chairmen that if Congress reconvened in 
December 2005, WRDA 2005 would be addressed.  Mr. McKee explained that Congress will 
convene in December, but WRDA will not be addressed due to Congress working on Defense 
appropriations.  The fall-back plan for WRDA was that it may be taken up by Congress in 
February 2006, thereby creating a new bill, WRDA 2006.  At this time, it is unknown if WRDA 
will be addressed when the Congress convenes in February 2006. 
 
Dr. Boesch questioned when the last WRDA was passed.  Mr. McKee stated that the last WRDA 
was passed in 2000.  Mr. Nixon questioned why no WRDA has been passed since 2000, as the 
Acts were supposed to be passed on a two-year frequency.  Mr. McKee explained that the 
WRDAs proposed since 2000 have included a great number of authorizations, some of which 
were contentious and contained language details that the Committees could not agree upon.  Mr. 
McKee stated that the Corps would like to include the Mid-Bay Island Project and PIES in 
WRDA 2006.  Having both projects authorized under WRDA 2006 would allow for both 
projects to continue on their original schedules.   
 
Mr. Nixon expressed concern over the fact that a WRDA has not been approved since 2000, and 
questioned what can be done to have a WRDA passed in 2006.  Mr. McKee stated that Congress 
is ultimately responsible for passing a WRDA, and noted that Congress has been very busy with 
other issues such as the war on terrorism and Hurricane Katrina.  Mr. Hamons stated that he 
recently attended a meeting for the American Association of Port Authorities and noted that 
other ports are experiencing the same problems awaiting a WRDA to be passed to authorize port 
projects.   
 
Poplar Island Expansion Study (Continued) 
Mr. McKee reported that the PIES recommended a 575-acre northern lateral expansion 
combined with a 5-foot raising of the existing upland dikes.  The 575-acre expansion includes a 
130-acre open water embayment that was proposed by the National Marine Fisheries Service. 
The expansion area would be comprised of 29% wetlands and 47% uplands, providing an 
additional 28 million cubic yards (mcy) of capacity.  In addition, the EIS resolved a number of  
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outstanding issues and activities including the closure of Cell 6 (including a realignment of the 
southern access channel), installation of new piers and bulkheads at the southern end of the 
Island, and a new discharge structure.   
 
Mr. McKee stated that the PIES recommended the acceptance of dredged material from the 
southern approaches north to the C&D Canal, which includes the reach from Pooles Island north 
to the Sassafras River.  This recommendation will address the capacity shortage that will result 
from the State Law-mandated closure of Pooles Island in 2010.    The original authorization for 
PI was very specific, accepting material only from channels in the Bay that were part of the 
Baltimore Harbor & Channels Project.  Therefore, the PIES includes a specific recommendation 
to accept dredged materials from the southern approach channels to the C&D Canal. 
 
Mr. McKee reported that the PIES also incorporates a number of recreational and educational 
components consistent with the goal of providing remote island habitat.  The existing cost 
estimate for PI is $376 million, and the expansion is estimated to cost an additional $242 million, 
for a total of $618 million.  The total cost would be a cost-share agreement comprised of 75% 
Federal funding and 25% funded by the MPA as a non-federal sponsor. 
 
Mr. McKee stated that several outstanding issues remain with regard to the embayment.  Issues 
to be resolved during the PED phase include final design size, location, and long-term 
maintenance.  Issues also were raised with regard to a borrow area located to the southwest of PI, 
outside of the footprint for the expansion.  The Corps will work in conjunction with the 
environmental agencies to minimize any potential impact of borrowing additional material 
outside of the original footprint. Loss of commercial crabbing bottom to the north was raised as 
an issue by watermen.  The Corps is working with the Maryland Department of Natural 
Resources (DNR) to open additional crabbing areas to compensate for the loss of crabbing 
bottom in the vicinity of PI.   
 
Mr. McKee stated that the PIES includes a recommendation for no further potential expansion of 
PI.  Issues with viewshed and noise were raised by citizens on Jefferson Island, Coaches Island 
and the mainland.  The PI expansion was designed to minimize the noise and viewshed issues, 
including a recommendation to raise the existing dikes by only 5 feet.   
 
Mid-Bay Island Study 
Mr. McKee reported that the draft Mid-Bay Island Report is being finalized and will be 
submitted to Headquarters during the first week of December 2005.  The Report will be released 
to the public in February 2006, with two public meetings being held on the eastern shore in 
March 2006.  The planned schedule includes a final Feasibility Study (FS) report being 
submitted to Headquarters in June 2006, completion of a Chief’s Report in October 2006, and a 
ROD completed in November 2006.  The timeline should allow for the Study to be included in a 
WRDA 2006; or pending the receipt of a Chief’s report, the Study would be eligible for a 
contingent authorization.   
 
Mr. McKee stated that the Report includes a recommendation for a 2,070-acre site at James 
Island that will be comprised of 55% wetlands (approximately 1,140 acres), and 45% uplands 
(approximately 930 acres) with dikes that are 20-feet high. The shoreline stabilization including 
low-lying stone breakwaters, at Barren Island would provide a small amount of capacity to 
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accommodate several local dredging projects.   The project would provide between 78 and 95 
mcy of capacity, and would restore approximately 2,144 acres of habitat.  The project would also 
protect an additional 623 acres of existing island habitat, and 352 acres of critical submerged 
aquatic vegetation.  The cost of the Mid-Bay Island Project is approximately $1.7 billion, with a 
cost-share agreement comprised of 75% (approximately $1.2 billion) Federal funding and 25% 
(approximately $400 million) funded by the State of Maryland. 
 
Chesapeake Bay Marshlands Restoration   
Mr. McKee stated that the Chesapeake Bay Marshlands Restoration project includes upward of 
10,000 to 20,000 acres of potential marshland to be restored, and potentially in excess of 90 mcy 
of dredged material placement capacity.  The Energy and Water Development Appropriations 
Act, 2006 Conference Report that was recently passed by the House and Senate includes 
$245,000 to begin work on the project.  The funding was added under the Continuing Authorities 
Program (Section 206 for Ecosystem Restoration).  The funding will be used for the Corps to 
meet with the environmental agencies, MPA, and University of Maryland to set up a conference 
to scope out the study.  Mr. McKee explained that, due to the large nature of the project, future 
activities would have to be funded by including the Chesapeake Bay Marshlands Restoration 
project under the General Investigations program.  
 
Discussion 
Mr. West questioned the PIES Report including a recommendation for no further expansion of 
the Island, and expressed concern that PI could not be used in the future if a capacity shortage 
exists.  Mr. McKee explained that, when looking for possible placement locations, one of the 
policies of the Corps of Engineers is to evaluate the existing sites first for expansion.  This policy 
was acknowledged in the Report.  Mr. McKee stated that, because PI is an environmental 
restoration project, and no additional environmental benefits would be accrued as a result of 
additional expansion, the Report included a recommendation for no further expansion of the 
Island.  The recommendation was also included to acknowledge the concerns expressed by 
citizens groups and environmental agencies in regard to possible future expansions of the Island.  
 
Dr. Williams stated that the costs provided by Mr. McKee for the PI expansion and the Mid-Bay 
Island project would equate out to approximately $8.65 per cubic yard for PI and between $18 
and $22 per cubic yard for the Mid-Bay Island project.  Dr. Williams asked for an explanation 
for the large cost difference between the projects.  Mr. McKee explained environmental 
restoration projects are authorized and cost-shared based on a placement location that is either a 
base plan or a Federal standard.  The incremental increase in cost resulting from constructing, 
operating, and managing the site and transporting the dredged material to another location other 
than the base plan is the amount of funding that is cost-shared (75%/25%) between the Federal 
Government and a non-Federal sponsor.  Mr. McKee noted that the Mid-Bay Island project is 
located further south than PI, resulting in additional transportation costs.  Additional costs for the 
Mid-Bay Island project result from the fact that it is a new project, as opposed to an expansion of 
an existing project, and the shoreline stabilization at Barren Island, which provides very little 
dredged material capacity, will make the cost higher as well.  
 
3.0 Update on Blackwater Dixie Birch, USFWS 
Ms. Birch provided a presentation on the wetland restoration at the Blackwater National Wildlife 
Refuge.  The Refuge is located approximately 60 miles east of the Chesapeake Bay Bridge by 
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land, and 10 miles west of Cambridge, Maryland.  The 28,000-acre Refuge complex was 
established in 1933 and is comprised of approximately one-third each of marsh, forest and water. 
Ms. Birch provided detailed information with regard to the significance of wetlands, marsh loss, 
past efforts to restore the wetlands at Blackwater, the Comprehensive Conservation Plan (CCP) 
for restoring wetlands to the original 1933 conditions, and the possible use of dredged materials 
to restore wetlands.  Ms. Birch stated that copies of her presentation could be provided to any 
interested meeting attendees.    
 
Ms. Birch noted that several committees have been formed to assist with the project including a 
Blackwater Restoration Subgroup, Technical Work Group, and a Citizens Advisory Group.  She 
invited anyone who was interested in joining one of the committees or in recommending 
someone who might be interested in joining to contact her.  A National Oceanic and 
Atmospheric Administration (NOAA) Geodetic and Tides workshop was held at Blackwater in 
September 2005.  The workshop attendees installed 29 permanent benchmarks to be used in 
developing accurate elevations in the marshlands.   
 
Mr. Hamons stated that a recent article in the newspaper discussed a large development in the 
area near Blackwater.  Mr. Hamons questioned if the proposed development would have impacts 
on the Blackwater restoration.  Ms. Birch stated that the proposed development would involve 
approximately 3,200 new homes and a golf course.  Construction activities could potentially 
impact the Little Blackwater River and the surrounding areas.  Mr. Giese added that stormwater 
management issues could arise as a result of the development.   
 
Mr. Nixon asked for a cost per cubic yard for the Chesapeake Bay Marshlands Restoration 
Project.  Ms. Birch stated that rough estimates approximate the cost for restoration from $20 to 
$40 per cubic yard.   Ms. Birch stressed that detailed cost estimates for the project have not yet 
been completed.  Mr. Hamons reiterated that the Chesapeake Bay Marshlands Restoration 
Project is a new type of dredged material placement project than has been done in the past.  As a 
result many questions remain as to the scope of the project and information that needs to be 
obtained in order to proceed with the project.  Mr. Hamons stated that the proposed conference 
will develop a list of questions that need to be answered, issues that will need to be resolved, and 
develop the scope of the project needed to move forward.   
 
4.0 Update on the State’s DMMP Frank Hamons 
Harbor Options Feasibility Studies and Community Enhancements 
Mr. Hamons reported that the construction of an unloading pier at Cox Creek would be 
completed in December 2005.  Upon completion of the pier (with the exception of raising the 
existing dike) renovation of the site will be complete.  Cox Creek will provide 6 mcy of total 
placement capacity and 0.5 mcy of annual capacity.  The first material to be placed at the site 
will come from small projects in the Annapolis Harbor, the Baltimore Harbor (to enable the 
Volvo race), and the Annapolis Coast Guard station.   
 
Mr. Hamons stated that other options identified by the Harbor Team for consideration included 
Masonville, BP Fairfield and Sparrows Point.  In February 2005, the interim FS for Masonville 
and Sparrows Point was completed.  The reconnaissance study for BP Fairfield was completed in 
March 2005.  The Masonville draft Environmental Impact Statement (EIS) and FS is planned for 
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completion in December 2005, with the final EIS and FS planned for completion in March 2006.  
The draft FS for BP Fairfield and Sparrows Point will be complete in January or February 2006.   
 
Mr. Hamons explained that, based on approval from the Executive Committee, Masonville will 
be completed first as the placement site for Inner Harbor dredged materials.  The MPA owns the 
Masonville location, eliminating any ownership complications.  Another issue making 
Masonville more favorable is the existing legislation that would have to be amended to proceed 
with a project at Sparrows Point.  The Sparrows Point site is located within the 5-mile radius of 
the Hart-Miller Island (HMI)/Pleasure Island chain.  Current legislation prohibits permitted 
dredged material placement facilities within a 5-mile radius of HMI/Pleasure Island.  Mr. 
Hamons noted that after a complete package is assembled for Sparrows Point including facility 
design and community enhancements, efforts can begin to change the current Legislation.   
 
Mr. Hamons stated that the Sparrows Point location has potential for larger overall capacity and 
much longer operational life than the Masonville or BP Fairfield locations.  The Masonville 
location would provide approximately 0.5 mcy of annual capacity, and approximately 16 mcy of 
total capacity.  Mr. Hamons explained that the annual capacity of a site depends on the size of 
the facility, or acreage that can be used for the placement of dredged material.  Each site can take 
approximately 3 feet of dredged material each year for placement and dewatering.  The total 
capacity of a site depends on the elevation or depth of the space where dredged material will be 
placed.   The Cox Creek facility also provides an annual capacity of approximately 0.5 mcy.  Mr. 
Hamons stressed that approximately 1.5 mcy of placement capacity is required to accept the 
Inner Harbor dredged materials each year.   
 
Mr. Carroll questioned the capacity of the BP Fairfield location.  Mr. Hamons stated that the 
annual capacity for the BP Fairfield location is estimated at 0.5 mcy, with a total capacity 
ranging from 14 to 16 mcy.   
 
Mr. Nixon noted that, based on annual dredging needs for Inner Harbor dredged materials, three 
sites would be needed to accept the material.  Mr. Hamons agreed that three sites would be 
required to provide enough capacity for the annual dredging need.  Mr. Nixon expressed concern 
that if the three sites are not implemented, that some dredging projects would have to cease or 
one of the placement locations would have to be overloaded.  Mr. Hamons agreed. 
 
5.0 Innovative Reuse Frank Hamons 
Mr. Hamons reported that the MPA has developed an initial list of suggested names for members 
to be included on the innovative reuse committee, as well as a list of affiliations from which it 
would be desirable to obtain potential members.   The list of potential members was compiled 
based on suggestions from CAC and Management Committee Members.  The list of potential 
committee members will be finalized in December 2005, and the first committee meeting will 
likely be scheduled after January 1, 2006.   
  
6.0 Discussion of the Draft Annual Report from the Management Don Boesch 

Committee to the Executive Committee 
Dr. Boesch provided copies of the Management Committee’s Report to the Executive Committee 
to all meeting attendees.  Dr. Boesch stated that the Report contains sections addressing the 
progress completed for the DMMP during 2005, and recommendations of what actions will be 
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completed during 2006.  Issues being carried forward from 2005 include issues involving 
innovative reuse, Baltimore Harbor Channels (HMI, Masonville, Sparrows Point, BP Fairfield, 
and contingency planning), Bay Channels (PIES, Mid-Bay Islands, and Chesapeake Bay 
Marshlands Restoration Project), and Management Programs.  
 
Dr. Boesch noted the recommendations that will need special attention of all DMMP committees 
during 2006.  The recommendations include the initiation of the innovative reuse committee; 
continued discussions with community representatives and other stakeholders on the end use and 
closure plan for the north cell of HMI, the Masonville and Fairfield placement facility projects 
and their community enhancements, and the study of a potential Sparrows Point placement 
facility including community enhancements; permitting, design, and construction of the 
Masonville placement facility; and continued efforts to obtain Federal funding for the PI 
expansion project and the Mid-Bay Island project.   
 
Dr. Williams expressed concern that the recommendation for obtaining Federal funding does not 
address the other 25% cost-share that would be provided by the State of Maryland.  Dr. Boesch 
agreed, and noted that the State representatives should be made aware that State funding would 
be required to move the projects forward.  The language of the recommendation within the 
Report will be changed to reflect the need for both Federal and State funding.    
 
Mr. Kappler questioned if the need for a change to Legislation for implementation of a project at 
Sparrows Point should be included in the list of recommendations needing special attention 
during 2006.  Mr. Hamons explained that the preliminary preparation studies for the Sparrows 
Point project (i.e. engineering and design, community enhancements) need to be completed 
before the change in Legislation is initiated.  Mr. Hamons suggested that the recommendation for 
a Legislative change should be included on the high-priority list for 2007.   
 
7.0 Report from Citizens’ Advisory Committee Meeting Fran Taylor 
Mr. Taylor expressed the CAC’s support of the projects being recommended in the Management 
Committee’s Report to the Executive Committee.  Mr. Taylor stated that the CAC has continued 
community outreach efforts in an attempt to include communities that could be affected by 
DMMP projects, and have not been involved in the process.  Representatives from several new 
community groups have joined the CAC, and several tours were conducted to provide insight 
into DMMP projects. 
 
Mr. Taylor expressed his enthusiasm about the MPA’s www.safepassage.org website.  Mr. 
Taylor stated that the website is very informative and has incorporated several new sections 
providing access to reports and presentations discussed during DMMP committee meetings.  Mr. 
Taylor encouraged all meeting attendees to visit www.safepassage.org for additional 
information.   
 
Mr. Taylor reported that the proposed 2006 meeting schedule for CAC meetings includes:  
January 11, March 15, May 10, July 12, and September 13, 2006.  A joint Management 
Committee and CAC Meeting has been scheduled for November 15, 2006 
 
8.0 Report from BEWG Jeff Halka 
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Mr. Halka reported that the BEWG is still involved with and has kept up to date with both the 
Corps and State DMMP activities.  The BEWG has also been focusing on the mitigation 
proposals for the Masonville project; upcoming mitigation efforts for Sparrows Point and 
Fairfield; and discussing the Chesapeake Bay Marshlands Restoration project.   
 
The last several BEWG meetings have focused on the Masonville project.  Technical reports and 
studies have been reviewed to increase the knowledge base of the group and determine if any 
data gaps exist.   
 
Mr. Halka reported that the last BEWG meeting involved the ranking of the eight offsite 
recommended mitigation options being proposed for the Masonville project.  The options were 
ranked as high, middle, or low priority.  The top priority for reasonable mitigation alternatives 
involved eel and fish passages, primarily on the Patapsco River, and including a hatchery 
upgrade and enhanced stocking for herring and shad.  Another high priority alternative involves 
a proposal to put trash interceptors at the major outfalls of the Harbor.  The middle priority group 
of alternatives included stream restoration efforts in Baltimore City, two projects on Western 
Run (a tributary to Jones Falls), and an upgrade of the stormwater outfall on the Gwynns Falls.  
The middle priority grouping involves projects that will reduce the sediment load entering the 
Harbor.  The low priority group of alternatives included marsh restoration mitigation project on 
another tributary to the Gwynns Falls, and a project involving environmental dredging or 
capping of contaminated sediments in the Inner Harbor.  The latter project was placed in low 
priority due to the limited amount of information known about the alternative.  Further 
consideration can be given to the alternative as information becomes available.   
 
Mr. Halka stated that the mitigation efforts for the Sparrows Point and Fairfield locations have 
not yet been defined.  The BEWG has kept abreast on the potential projects, but not enough 
information is available to fully evaluate the alternatives. Mr. Halka stated that mitigation efforts 
for the Fairfield site might closely resemble the mitigation projects being proposed for the 
Masonville location.  The Sparrows Point mitigation projects could involve shoreline restoration. 
 
Mr. Halka reported that the BEWG has been briefed on the Chesapeake Bay Marshlands 
Restoration project.  The BEWG members have collectively agreed to stay involved in the 
project as it moves forward, possibly through the creation of a subgroup to focus solely on the 
Marshlands Restoration project.  
 
9.0 General Discussion and Proposed Schedule for Future Meetings  
Mr. Nixon suggested scheduling a Management Committee meeting at the Blackwater National 
Wildlife Refuge so that committee members can see the facility and the wetland areas.  Ms. 
Birch agreed, stating that the Refuge does have a conference room available to hold a meeting.  
Mr. Hamons stated that he would investigate the possibility of holding a future Management 
Committee Meeting at Blackwater National Wildlife Refuge.   Ms. Birch also invited all meeting 
attendees to attend Blackwater’s Annual Science Partnership Meeting on March 8, 2006.   
 
Mr. Hamons reported that he recently returned from a conference with the American Association 
of Port Authorities.  During the conference Mr. Hamons explained the State of Maryland’s 
DMMP system including the committee structure involving the Executive Committee, 
Management Committee, CAC, BEWG, and Harbor Team.  Many other ports expressed interest 
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in the process that the MPA is using and the progress that is being made towards identifying 
potential placement locations for dredged material.  Mr. Hamons thanked all committee members 
for their efforts in making the State’s DMMP a success.   
 
Citizens’ Advisory Committee Meeting Schedule 
As previously discussed by Mr. Taylor, the 2006 schedule for CAC meetings includes:  January 
11, March 15, May 10, July 12, and September 13, 2006.  A joint Management Committee and 
CAC Meeting has been scheduled for November 15, 2006.   
 
Management Committee Meeting Schedule 
Mr. Hamons reported that the 2006 meeting schedule for the Management Committee includes:  
February 15, May 17, and August 16, 2006, in addition to the joint Management Committee and 
CAC meeting scheduled for November 15, 2006. 
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DRAFT 
SUMMARY OF THE DREDGED MATERIAL MANAGEMENT PROGRAM 
CITIZENS’ ADVISORY AND MANAGEMENT COMMITTEE MEETING 

December 2, 2004, 1:00 PM 
2310 Broening Highway, 1st Floor Training Room  

Baltimore, Maryland 
 

Attendees: 
Alliance for the Chesapeake Bay:  Charlie Conklin 
Blasland, Bouck, and Lee:  Tim Donegan, Tim Iannuzzi 
Coastal Conservation Association:  Bud Waltz 
Coastal Watershed Resources Advisory Committee (CWRAC)/Citizens’ Advisory Committee 

Liaison:  Greg Kappler 
    Cecil County:  John Williams 

Chesapeake Bay Yacht Club Association, Citizens’ Advisory Committee:  Don Burton 
Citizens’ Advisory Committee: Fran Flanigan 
Don Ren Corporation, Citizens’ Advisory Committee:  H.E. Parker 
Dorchester County:  Bruce Coulson, Joseph Coyne 
EA Engineering:  Jane Boraczek 
Ecologix Group:  Bob Hoyt, George Chmael 
Gahagan & Bryant Associates (GBA): Dennis Urso, Richard Thomas, Daniel Wilson 
General Physics Corporation:  Sarah Coffey 
Greater Pasadena Council:  Rebecca Kolberg 
Hart Miller Island Oversite Committee:  Fred Habicht 
ISG:  Bob Abate 
Martin Associates:  John Martin 
Maryland Conservation Council:  Mary Marsh 
Maryland Department of the Environment (MDE):  George Harman, Matthew Rowe  
Maryland Department of Transportation:  Ron Burns 
Maryland Environmental Service:  Cecelia Donovan, Charles Madison, John Sparkman, 

Karen Cushman, Gwen Gibson, Elizabeth Habic, Tammy Banta, Melissa Slatnick 
Maryland Geological Survey (MGS):  Jeff Halka, Bill Panageotou 
Maryland Pilots:  Eric Nielsen, William Band 
Maryland Port Administration (MPA): Frank Hamons, Steve Storms, John Vasina, Nathaniel     

Brown, Katrina Jones, Bill Lear, Kathy Broadwater, Ben Lieberman, Greg Maddalone 
National Oceanic and Atmospheric Administration (NOAA) Chesapeake Bay Office:  Peter 

Bergstrom  
North Point Community Council:  Francis Taylor 
Private Sector Port Coalition:  Bud Nixon 
Rukert Terminals:  Steve Landess 
T. Parker Host of Maryland, Citizens’ Advisory Committee:  Donald Carroll 
US Army Corps of Engineers, Baltimore District (CENAB):  Scott Johnson, Jeffrey McKee 
US Army Corps of Engineers, Philadelphia District (CENAP): Chip DePrefontaine, Robert 

Selsor 
US Environmental Protection Agency (EPA):  Ralph Spagnolo, Tom Slenkamp 
US Fish and Wildlife Service (USFWS):  Bob Zepp 
University of Maryland, Center for Environmental Science:  Dennis King 
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Action Items: 
1. None. 

 
Statements for the Record: 

1. Dr. John Williams provided a statement for the record (attached).  
 

1.0 Convene, Welcome, Introductions Frank Hamons, Greg Kappler 
Mr. Hamons welcomed the attendees and asked that everyone introduce themselves.  Mr. 
Kappler welcomed both the Management Committee and Citizens’ Advisory Committee 
members.  Mr. Kappler summarized the topics to be discussed during the meeting including the 
Martin Report, update on Corps DMMP, update on State DMMP, and upcoming events.   
 
2.0 Economic Assessment of Maintenance of C&D Canal John Martin 
Dr. Martin provided a presentation detailing the completed study on the economic benefits of the 
maintenance dredging program for the C&D Canal.  The purpose of the study was to identify the 
economic benefits of maintaining the C&D Canal at the current draft of 35 feet, and to identify 
the benefit-cost ratio of the C&D Canal maintenance dredging program.  Dr. Martin detailed the 
methodology used in the study.   
 
Dr. Martin reported that the results of the study indicated that approximately $24 to $24.6 
million of annual transportation cost penalties would result if the C&D Canal was not maintained 
to current depth.  Dr. Martin provided documentation to support his belief that the benefits of 
maintaining the C&D Canal are twice as great as the costs.  Dr. Martin’s presentation detailed 
regional economic impacts that would result from changes to the current maintenance dredging 
program. A summary of Dr. Martin’s study can be found on MPA’s webpage, 
www.mpasafepassage.org.  
 
Mr. Spagnolo asked Dr. Martin to indicate the range of drafts for the 423 transits with a draft of 
19 feet or more.  Dr. Martin explained that the deepest draft is 35 feet, but specific information 
for each transit by draft is included in the database and the exact number of transits for any 
specific draft can be obtained from the database. 
 
Ms. Kolberg asked for an explanation of induced jobs.  Dr. Martin explained that three types of 
jobs were used in the analysis including direct, indirect, and induced jobs.  The direct jobs are 
those jobs that would go away immediately if shipping activity were to cease (i.e., operators, 
truckers, railroads, etc.).  The employees with direct jobs get direct income, or wages and 
earnings.  Induced jobs are jobs that are supported in the economy by the purchases of the direct 
laborers (i.e. grocery, housing, transportation).  Indirect jobs are those jobs supported by the 
purchases of the firms. 
 
Dr. Williams asked for an explanation of the compensation level.  Dr. Williams questioned why 
there are only half as many induced as direct jobs.  Dr. Martin explained that the analysis 
truncated the spending on the second level of purchases, or the retail and wholesale level.  The 
induced impact includes the earnings of the induced jobs and a multiplier effect that includes 
other purchases, such as purchases made by the grocery stores.  Dr. Martin explained that 
truncating the spending allows for a conservative estimate of induced jobs. 
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Mr. Burton stated that approximately 5 to 10 years would be required for the C&D Canal to silt 
in to 17 feet, using the NED calculation. Mr. Burton added that, by that point in time, dredged 
material would be moved down the Bay for placement at Poplar Island, James Island, or some 
other placement location instead of placing the material at Hart-Miller Island or Pooles Island.  
Mr. Burton stated his belief that moving the material down the Bay for placement would result in 
a significant dredging cost increase, and he questioned if those costs had been taken into 
consideration in the economic analysis.  Dr. Martin stated that the economic analysis for the 
C&D Canal was completed for three different current cost scenarios.  Mr. Burton questioned if 
the analysis was a snap shot of current conditions, and expressed concern that conditions could 
change in the future and result in an increase in dredging costs.  Dr. Martin agreed that the 
analysis was completed based on current conditions.   
 
Mr. Spagnolo questioned the difference between fuel costs for vessels and trucks.  Dr. Martin 
explained that the fuel costs were not analyzed, and that the number of trucks that would be 
required to handle the shipping cargo was only presented to show the amount of truck traffic that 
may result if all shipping cargo was transported by truck.  To compare the fuel costs, the costs 
would have to be analyzed on a per ton mile basis.  Dr. Martin added that vessels are more fuel 
efficient than trucks.   
 
Ms. Kolberg asked what percentage of auto and Roll-on/Roll-off (RoRo) carriers use the C&D 
Canal.  Dr. Martin stated he was unsure of the exact percentage but could investigate the 
question and provide a percentage to Ms. Kolberg.  Dr. Williams stated that, for the Northern 
Access Route (the C&D Canal), the B&E database for the year 2002 states that auto carriers 
represented 45% of the traffic, and RoRo carriers represented 6.7%.  Therefore, a little over half 
of the vessels using the northern route in 2002 were of that general category.  Dr. Williams 
added that the database also reported that, of the vessels coming in and out of the Port of 
Baltimore, the auto carriers and RoRo ships combined would account for 37.4% of the Port of 
Baltimore calls. 
 
Mr. Nixon agreed with the results of the economic analysis and thanked Dr. Martin for 
completing the analysis.  Mr. Nixon urged that the Port should move on and put the study behind 
them.  Mr. Nixon stressed the importance of the C&D Canal being a great asset of the Port of 
Baltimore and stated that it is important to continue on with business as usual as opposed to 
doing further economic analysis and study.   
 
Dr. Williams read a statement into the record regarding his concerns with the results from the 
Martin economic analysis of the maintenance of the C&D Canal.  Dr. Williams expressed 
concern regarding the estimated dredging quantity, the estimation of NED benefits, and concern 
with the particular numerical estimates used to quantify those factors.  A copy of Dr. Williams’ 
statement is included as an addendum to this meeting summary.   
 
Dr. Martin provided a response to Dr. Williams’s statement.  Dr. Martin explained that Dr. 
Williams’s first analysis, completed in January 2003, assumed a barge operation rate of 23 knots 
per hour.  Dr. Martin also stated that Dr. Williams’s second report, completed in September 
2004, was rejected by the independent peer reviewers who also reviewed and accepted Dr. 
Martin’s analysis.  Dr. Martin explained that the benefits in Dr. Williams’s reports started at 
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approximately $4 million in the first report, and increased to approximately $6 to $8 million in 
the second report. 
  
Addressing Dr. Williams’s comments regarding vessel densities, Dr. Martin explained that 
assumptions have to be made during any economic analysis, such as assuming that barges are 
being utilized to their fullest capacity.  Dr. Martin stated that, using the sensitivity analysis, 
eliminating all barges 19 feet and under, a positive cost benefit ratio can still be achieved.  Dr. 
Martin stated that the positive cost benefit ratio can be achieved even without including the extra 
costs of additional barges to carry the added cargo on light-loaded barges.  Dr. Martin stated that 
the cost associated with moving light-loaded barges would be approximately $700 per hour.   
 
In response to Dr. Williams’s comments regarding interviews, Dr. Martin admitted that no single 
good database exists, and each database has its flaws.  As a result, after reviewing the databases, 
it is important to talk to those individuals operating the canal.  Dr. Martin explained that the 
individuals interviewed had no vested interest in being dishonest with regard to their operating 
costs.  Published sources exist that detail charter rates for tank barges and tugs.  No database 
currently exists for deep draft vessels, although the Corps is currently in the process of 
developing one.  Dr. Martin added that the operating costs used in the analysis were based on all 
barge operators reporting, independently, that their operating costs were between $700 and $900 
per hour. 
 
Dr. Martin stated that Dr. Williams used examples including inland waterway tugs and barges in 
his analysis.  Dr. Martin explained that inland waterway tugs and barges cannot be used in 
correlation with coastal waterway tugs and barges as they are totally different structures and 
operate under different contracts.  For example, many coastal waterway tugs and barges operate 
under union contracts, while the inland tugs and barges operate mainly under non-union 
contracts.  Dr. Martin stated that the correlations of horsepower and costs included in Dr. 
Williams’s report cannot be used to complete an assessment, and the report was lacking charter 
rates for the barges.   
 
Mr. Landess requested the Committee Members should keep in mind that all studies are 
subjective and that assumptions have to be made when completing any type of analysis.  Mr. 
Landess stated his belief that it would not be in the Port of Baltimore’s best interest to continue 
to spend millions of dollars to complete additional economic analyses of the C&D Canal.  Mr. 
Landess expressed concern that, if additional studies are completed, the reputation of the Port of 
Baltimore could be damaged.   
 
Dr. Williams acknowledged the comments made by Dr. Martin regarding the earlier versions of 
work that he has completed, and stated that he would not stand by any of those numbers at this 
point in time.  Dr. Williams stated that everyone gets smarter as they grow older and he has a 
better understanding of those issues now.  Dr. Williams stated that he does not believe that either 
one of the reports that he has previously completed are accurate, or are the final answer.  Dr. 
Williams stated that the process still needs to move forward, and expressed his belief that the 
answers Dr. Martin has put forward are not necessarily the precise, accurate, right answer.  Dr. 
Williams stated his belief that, based on good data, the benefits exceed the costs as they have 
been calculated at the current point in time.  Dr. Williams added that he would estimate that the 
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benefit cost ratio is most likely in the range of 1.1 to 1.2 for the year 2003.  Dr. Williams stressed 
that the benefit cost ratio will change for 2004.   
 
Dr. Williams stressed that all Committee Members should think about the future and what 
changes will occur.  He highlighted the importance of understanding the amount of commerce 
associated with barge traffic, especially with coal and oil transits.  Dr. Williams stated his belief 
that, in approximately 5 years, the cost of dredge material disposal will markedly escalate when 
Pooles Island and other cheaper placement options can no longer be used.  Dr. Williams 
estimated that the costs will triple, thus bringing the benefit cost ratio below one.  Dr. Williams 
stressed the need to carefully estimate future cost benefit ratios so that proper business decisions 
can be made.   
 
Mr. Kappler thanked both Dr. Martin and his company for completing the economic analysis and 
Dr. Martin for taking the time to present the results to the Committees.  Mr. Kappler stressed the 
importance of having the results of the analysis approved by peer review and allowing the 
Committee to have an accurate snapshot of the current state of the C&D Canal that can be used 
to make economic decisions.  Mr. Kappler also thanked Dr. Williams for his comments. 
 
3.0 Update on the Corps of Engineers DMMP Scott Johnson 
DMMP Schedule and Recommendations   
Mr. Johnson provided a presentation on the Corps of Engineers, Baltimore District DMMP.  Mr. 
Johnson highlighted current activities in the Federal DMMP process, reviewed the habitat index, 
reviewed the results from the quantitative analysis, presented the results of the qualitative risk 
analysis, discussed the alternative suite development process, discussed the selection of the 
Recommended Plan, and updated the schedule.   
 
Over the past year the Corps has completed the plan formulation stage for the DMMP and 
developed preferred alternatives for three regions.  The preferred alternative for the Virginia 
Channels is continued utilization of open water placement locations.  For the Inner Harbor 
Channels, the preferred alternative is a multiple confined disposal facility.  The preferred 
alternative for the Chesapeake Bay approach channels includes an expansion of Poplar Island, a 
mid-Bay Island restoration project, and wetland restoration in Dorchester County.   
 
Mr. Johnson reported that the Draft DMMP is scheduled for completion in December 2004.  The 
Draft DMMP will be available for public review in January 2005, with public hearings in 
February 2005.  The Final DMMP and Tiered Environmental Impact Statement (EIS) is planned 
for completion in July 2005, with a Record of Decision (ROD) to be complete in September 
2005.     
 
Mr. Spagnolo stated that some alternatives were eliminated from consideration because they 
were against state law.  Mr. Spagnolo questioned if any of the alternatives were eliminated from 
consideration because they were against federal laws.  Mr. Johnson stated that he was unaware of 
any federal laws that would be applicable for any of the proposed alternatives.  Mr. McKee 
agreed that no federal laws exist that mandate what can or cannot be done with dredged material.   
 
Mr. Nixon asked if any consideration had been given to using dredged material to construct a 
new terminal in the Port of Baltimore.  Mr. Johnson stated that the construction of a new 
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terminal would be a State issue, but the Corps could be a participating partner.  Mr. Johnson 
stressed that the Corps DMMP is identifying placement alternatives, but not specific 
development projects. 
 
Mr. Nixon asked, for projects such as the proposed wetland restoration at Blackwater, if funding 
would be solicited from other entities.  Mr. Johnson stated that all the recommendations being 
put forward with the Corps DMMP are environmental restoration projects, or projects that 
provide beneficial use of dredged material for environmental restoration.  Mr. Johnson explained 
that the funding will come from Federal and State sources, but comes out of a funding source 
separate from the navigational and operations and maintenance funding.  Mr. Johnson explained 
that, when Congress authorizes money for an environmental restoration project, the incremental 
cost above the base plan to take the material to Poplar Island or a mid-Bay island and the cost to 
create habitat at the site is considered part of the project costs.  
 
Poplar Island Expansion Study 
Mr. Johnson provided an update on the Poplar Island Expansion Study, discussing the proposed 
lateral and vertical expansion, acceptance of material from additional locations, environmental 
enhancements, and recreational and educational opportunities.   
 
Mr. Johnson explained that one of the issues identified during the public outreach for the Poplar 
Island Expansion study was a possible blocking of the view shed from Jefferson Island.  In 
addition, the watermen expressed interest in obtaining some type of tradeoff for the previous 
crabbing areas that would be lost.  Ms. Boraczek stated that the watermen expressed interest in 
having an area from Wade’s Point to Bloody Point redesignated from trot lines to potting.  
 
Mr. Nixon asked about the possibility of the Corps buying Jefferson Island.  Mr. Johnson stated 
that the Corps cannot buy the Island but the State could possibly buy Jefferson Island if the 
owner was willing to sell the property.  Mr. Johnson speculated that the purchase of Jefferson 
Island could be a good idea, and it could be a valuable enhancement to the proposed project. 
 
Mr. Spagnolo questioned how information will be made available to the public.  Mr. Johnson 
stated that the Corps is in the process of drafting a General Reevaluation Report 
(GRR)/Supplemental Environmental Impact Statement (SEIS), and a public comment period will 
follow the release of the document.  Mr. Spagnolo questioned if any feedback had been received 
from the public about the raising of the dikes.  Mr. Johnson stated that the dike raising will be 
limited to 5 feet. 
 
Mr. Johnson stated that the schedule for the Poplar Island Expansion Study includes completion 
of the draft GRR/SEIS in May 2005, issuing the Draft GRR/SEIS for public comment in 
September 2005, holding public information meetings in October 2005, completing the Final 
GRR/SEIS in December 2005, and completing the study with a ROD in February 2006. 
 
Mid-Bay Island Study 
Mr. Johnson provided an update on the Mid-Bay Island Study, discussing the formulation of 
alternatives, constraints, screening of alternatives, comparison and evaluation of plans, and the 
proposed alignments.  The proposed alignment for James Island includes a 2,072-acre island 
comprised of 45% uplands with 20 foot high dikes, and 55% wetlands.  The study also 
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recommends protection of existing resources at Barren Island with a combination of segmented 
or solid breakwaters.   
 
Mr. Johnson stated that schedule for the Mid-Bay Island study includes completing the draft 
report in March 2005, issuing the Draft report/EIS for public comment in September 2005, 
holding public information meetings in October 2005, completing the Final report/EIS in 
December 2005, and completing the study with a ROD in January 2006. 
 
4.0 Update on Maryland DMMP Frank Hamons 
Mr. Hamons stated that the Committee Members have heard a lot during the meeting about costs 
and benefits, and discussion of the issue will continue in the near future.  Mr. Hamons explained 
that the MPA will continue to follow direction from the Congress of the United States and the 
State of Maryland legislature to evaluate beneficial use and island restoration projects, as well as 
innovative reuses of dredged material.  Mr. Hamons explained that it is difficult to assign value 
to the environmental benefits to be gained from different placement locations.  Mr. Hamons 
stated that Congress and the Maryland Legislature have, at the current time, placed a value of 
$600 million on the environmental benefits being gained at Poplar Island.  Mr. Hamons stressed 
that costs and benefits analysis is a dynamic area and will continue to be very important in the 
future.  He stressed the difficulty in fairly assigning costs for environmental benefits using the 
current processes and procedures. 
 
Harbor Studies 
Mr. Hamons stated that the State DMMP is evaluating several options for placement of Inner 
Harbor dredged material.  Those options included Masonville, BP Fairfield, Sparrows Point, and 
innovative reuse.  The Reconnaissance Study for the BP Fairfield site has been completed and 
the initial Feasibility Studies for the Masonville and Sparrows Point sites have been started.  Full 
and final Feasibility Studies for all three sites will be initiated in January 2005 and are expected 
to be completed by the end of 2005.   
 
Hart-Miller Island Capping/Closing Issues 
Mr. Hamons stated that the State is attempting to get one of the aforementioned Harbor options 
online by 2008 to coordinate with the closing of Hart-Miller Island.  Mr. Hamons explained that, 
by Legislative mandate, Hart-Miller Island must be capped by the end of 2009, and it will take 
approximately two years to install a 3-foot cap over the site.  Mr. Hamons stated that after 
Masonville, BP Fairfield, or Sparrows Point is put online in 2008, a second option will need to 
be operational by 2012. 
 
Mr. Hamons stressed that all proposed Harbor options will included community enhancements as 
agreed upon by the individual communities.  The MPA is continuing to work closely with the 
communities to further define the specific community enhancements that will be incorporated 
into the project design when the project is recommended. 
 
Cox Creek Progress 
Mr. Hamons stated that the Cox Creek project is progressing and the discharge permit was 
effective December 1, 2004.  A public hearing was held, but no public comments were 
submitted.  The meeting was attended by Ms. Kolberg and two elected officials.   Mr. Hamons 
stated that the MPA will continue to work closely with the community to keep them apprised as 
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to the activities at the Cox Creek site.  Mr. Hamons stated that the site is currently operational for 
hydraulic placement of dredged material.  The Critical Areas Commission recently approved the 
construction of the pier to allow for mechanical unloading of dredged material.  The pier should 
be completed and will be operational for the next dredging season, beginning in October 2005. 
 
5.0 Upcoming Events Frank Hamons 
Innovative Reuse Forum 
Mr. Hamons reported that an Innovative Reuse Forum will be held on from 8 am to 5 pm on 
Thursday, December 9, 2004, at the Radisson Hotel in Annapolis, Maryland.  Mr. Hamons stated 
that the forum will allow interested firms to present ideas for innovative reuse, and a panel will 
be present to critique the presentations.  Business models will also be presented.  Mr. Hamons 
encouraged everyone to attend and reported that a meeting Agenda and registration are available 
on the MPA’s website.  Anyone with questions was asked to contact Ms. Katrina Jones. 
 
Mr. Hamons stated that the information obtained from the forum will be used to make decisions 
as to how the State will move forward with identifying possible innovative reuse technologies for 
dredged material.   
 
Executive Committee Meeting 
Mr. Hamons stated that he distributed the Management Committee’s Report to the Executive 
Committee for review.  Only three sets of comments have been returned.  Mr. Hamons urged the 
Management Committee and Citizens’ Advisory Committee Members to review the report and 
provide any feedback or comments as soon as possible.  The Report will be presented to the 
Executive Committee during the next Executive Committee meeting on Thursday, December 16, 
2004.  Mr. Hamons stated that the meeting will take place at the Maryland Department of 
Transportation headquarters and was tentatively scheduled for 3:30 pm.  Mr. Hamons stated that 
an e-mail confirmation would be distributed when the meeting time is finalized.   
 
Next Meetings 
Ms. Flanigan reported that the next Citizens’ Advisory Committee meeting has been scheduled 
for Wednesday, January 12, 2005.  Mr. Hamons asked the Committee Members if they liked the 
joint meeting setup and would like to continue to hold a joint Management and Citizens Meeting 
once each year.  The Committee Members agreed. 
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DRAFT 
SUMMARY OF THE DREDGED MATERIAL MANAGEMENT PROGRAM 

JOINT CITIZENS’ ADVISORY AND MANAGEMENT COMMITTEE MEETING 
November 22, 2005, 2:00 PM 

1800 Washington Boulevard, Aqua and Terra Rooms  
Baltimore, Maryland 

 
Attendees: 

Alliance for the Chesapeake Bay:  Charlie Conklin 
Baltimore County Department of Environmental Protection and Management (DEPRM):  

Candy Croswell 
Baltimore Maritime Exchange:  David Stambaugh 
Blasland, Bouck, and Lee:  Tim Donegan 
Brookland and Curtis Bay Coalition:  Scott Stafford 
Coastal Watershed Resources Advisory Committee (CWRAC):  Greg Kappler 

    Cecil County:  John Williams 
Chesapeake Bay Yacht Club Association:  Don Burton 
Citizens’ Advisory Committee:  Francis Taylor, Fran Flanigan 
EA Engineering:  Jane Boraczek 
Ecologix Group:  Paul Massicot 
Gahagan & Bryant Associates (GBA): Dennis Urso, Jim Runion 
General Physics Corporation:  Sarah Coffey 
Greater Dundalk Community Council:  Thomas Kroen 
Maryland Conservation Council:  Mary Marsh 
Maryland Department of the Environment (MDE):  George Harman 
Maryland Department of Natural Resources:  Dave Goshorn 
Maryland Environmental Service:  Cecelia Donovan, Megan Simon, Tammy Banta, Stephanie 

Lindley, Stephanie Peters 
Maryland Geological Survey (MGS):  Jeff Halka 
Maryland Port Administration (MPA): Frank Hamons, John Vasina, Nathaniel Brown, Bill 

Lear, Kathy Broadwater, Tricia Slawinski, Margie Hamby, Dave Bibo 
Maryland Saltwater Sportfishermen:  Richard Novotny 
Maryland Waterman’s Association:  Doug West 
National Oceanic and Atmospheric Administration (NOAA) Chesapeake Bay Office:  Peter 

Bergstrom  
Private Sector Port Coalition:  Bud Nixon 
T. Parker Host of Maryland, Private Sector Port Coalition:  Donald Carroll 
Turner Station:  Gloria Nelson 
US Army Corps of Engineers, Baltimore District (CENAB):  Mark Mendelsohn, Jeffrey 

McKee 
US Army Corps of Engineers, Philadelphia District (CENAP): Chip DePrefontaine, Tim 

Rooney 
US Fish and Wildlife Service (USFWS):  Rebecca Packett, Dixie Birch, Bill Giese, Bob Zepp 
University of Maryland, Center for Environmental Science:  Don Boesch 
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Action Items: 
1. None. 

 
Statements for the Record: 

1. None. 
 

1.0 Convene, Welcome, Introductions Frank Hamons, Francis Taylor 
Mr. Taylor welcomed the attendees and asked that everyone introduce themselves.  Mr. Taylor 
welcomed both the Management Committee and Citizens’ Advisory Committee (CAC) 
members.  Mr. Taylor requested comments or changes to the July 13, 2005 CAC meeting 
minutes.  A motion was made to accept the minutes as written.  A committee member seconded 
the motion, and the motion passed unanimously. 
 
Mr. Hamons requested comments or changes to the September 9, 2005 Management Committee 
meeting minutes.  A motion was made to accept the minutes as written.  A committee member 
seconded the motion, and the motion passed unanimously. 
 
2.0 Update on the Corps of Engineers DMMP Jeffrey McKee 
DMMP  
Mr. McKee reported that the DMMP was released to the public for review in February 2005.  
Public meetings were held on March 7 and 10, 2005.  The final DMMP Report was submitted to 
the Corps of Engineers’ Headquarters on September 20, 2005, and is currently undergoing 
Headquarters review.  Upon receipt and incorporation of Headquarters’s comments, a Record of 
Decision (ROD) is planned for completion in late December 2005 or early January 2006. 
 
Mr. McKee stated that the DMMP Report recommends continued maintenance of all Corps 
channels in Virginia and Maryland.  The report recommends continued use of the open water 
placement sites in the ocean (Dam Neck and Norfolk Site), and two open water locations in the 
lower Bay (Wolftrap and Rappahannock Deep).  The DMMP recommends optimizing the 
Maryland channel placement sites including Hart-Miller Island, Pooles Island, Poplar Island 
Environmental Restoration Project, and Cox Creek.  The report also recommends that the Corps 
initiate studies to construct multiple confined placement facilities for the placement of Inner 
Harbor dredged materials.  Additional recommendations include an expansion of Poplar Island 
and construction of a new mid-Bay Island.  The report also addresses the restoration of wetlands 
in Dorchester County at Blackwater National Wildlife Refuge and surrounding areas, which will 
become the new Chesapeake Bay Marshlands Restoration project.  Finally, the Report 
recommends that the Corps continue to pursue innovative uses of dredged material. 
 
Poplar Island Expansion Study 
Mr. McKee stated that the Poplar Island (PI) Expansion Study (PIES) has been conducted 
concurrently with the DMMP. The draft PIES report was released to the public for review on 
June 24, 2005.  Public meetings were held on the eastern shore of Maryland on July 19 and 20, 
2005.  The final Poplar Island General Reevaluation Report (GRR) and Environmental Impact 
Statement (EIS) was submitted to the Corps of Engineers’ Headquarters on September 8, 2005.   
The Headquarters was briefed at the Civil Works Review Board on September 22, 2005.  
Approval was received from the Board to go public with the document, and the document was 
released for State and Agency review on October 7, 2005.  The comment period closed on 
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November 7, 2005.  Comments were received from the Maryland Department of the 
Environment (MDE) and Environmental Protection Agency (EPA).  Both agencies concurred 
with the report as written.  Mr. McKee stated that MDE indicated that additional design issues 
would be addressed during the pre-construction engineering and design (PED) phase of the 
project.  A Chief’s Report is expected in December 2005.   
 
Mr. McKee reported that the PIES was not included in either the House or Senate’s markup of 
the Water Resources Development Act (WRDA) 2005.  The Corps was attempting to include the 
PIES in the WRDA 2005 Conference Report with a contingent authorization.  Mr. McKee 
explained that a contingent authorization is language inserted for those projects that have not 
already been approved, stating that authorization is subject to the receipt of a favorable Chief’s 
Report by December 31, 2005.  Mr. McKee stated that a Chief’s Report for the PIES is expected 
to be received in time to comply with that deadline, and a ROD is expected to be completed in 
January 2006.  
 
WRDA 2005 
Mr. McKee explained his understanding that WRDA 2005 will not be passed.  Originally, an 
agreement was made amongst the Committee Chairmen that if Congress reconvened in 
December 2005, WRDA 2005 would be addressed.  Mr. McKee explained that Congress will 
convene in December, but WRDA will not be addressed due to Congress working on Defense 
appropriations.  The fall-back plan for WRDA was that it may be taken up by Congress in 
February 2006, thereby creating a new bill, WRDA 2006.  At this time, it is unknown if WRDA 
will be addressed when the Congress convenes in February 2006. 
 
Dr. Boesch questioned when the last WRDA was passed.  Mr. McKee stated that the last WRDA 
was passed in 2000.  Mr. Nixon questioned why no WRDA has been passed since 2000, as the 
Acts were supposed to be passed on a two-year frequency.  Mr. McKee explained that the 
WRDAs proposed since 2000 have included a great number of authorizations, some of which 
were contentious and contained language details that the Committees could not agree upon.  Mr. 
McKee stated that the Corps would like to include the Mid-Bay Island Project and PIES in 
WRDA 2006.  Having both projects authorized under WRDA 2006 would allow for both 
projects to continue on their original schedules.   
 
Mr. Nixon expressed concern over the fact that a WRDA has not been approved since 2000, and 
questioned what can be done to have a WRDA passed in 2006.  Mr. McKee stated that Congress 
is ultimately responsible for passing a WRDA, and noted that Congress has been very busy with 
other issues such as the war on terrorism and Hurricane Katrina.  Mr. Hamons stated that he 
recently attended a meeting for the American Association of Port Authorities and noted that 
other ports are experiencing the same problems awaiting a WRDA to be passed to authorize port 
projects.   
 
Poplar Island Expansion Study (Continued) 
Mr. McKee reported that the PIES recommended a 575-acre northern lateral expansion 
combined with a 5-foot raising of the existing upland dikes.  The 575-acre expansion includes a 
130-acre open water embayment that was proposed by the National Marine Fisheries Service. 
The expansion area would be comprised of 29% wetlands and 47% uplands, providing an 
additional 28 million cubic yards (mcy) of capacity.  In addition, the EIS resolved a number of  
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outstanding issues and activities including the closure of Cell 6 (including a realignment of the 
southern access channel), installation of new piers and bulkheads at the southern end of the 
Island, and a new discharge structure.   
 
Mr. McKee stated that the PIES recommended the acceptance of dredged material from the 
southern approaches north to the C&D Canal, which includes the reach from Pooles Island north 
to the Sassafras River.  This recommendation will address the capacity shortage that will result 
from the State Law-mandated closure of Pooles Island in 2010.    The original authorization for 
PI was very specific, accepting material only from channels in the Bay that were part of the 
Baltimore Harbor & Channels Project.  Therefore, the PIES includes a specific recommendation 
to accept dredged materials from the southern approach channels to the C&D Canal. 
 
Mr. McKee reported that the PIES also incorporates a number of recreational and educational 
components consistent with the goal of providing remote island habitat.  The existing cost 
estimate for PI is $376 million, and the expansion is estimated to cost an additional $242 million, 
for a total of $618 million.  The total cost would be a cost-share agreement comprised of 75% 
Federal funding and 25% funded by the MPA as a non-federal sponsor. 
 
Mr. McKee stated that several outstanding issues remain with regard to the embayment.  Issues 
to be resolved during the PED phase include final design size, location, and long-term 
maintenance.  Issues also were raised with regard to a borrow area located to the southwest of PI, 
outside of the footprint for the expansion.  The Corps will work in conjunction with the 
environmental agencies to minimize any potential impact of borrowing additional material 
outside of the original footprint. Loss of commercial crabbing bottom to the north was raised as 
an issue by watermen.  The Corps is working with the Maryland Department of Natural 
Resources (DNR) to open additional crabbing areas to compensate for the loss of crabbing 
bottom in the vicinity of PI.   
 
Mr. McKee stated that the PIES includes a recommendation for no further potential expansion of 
PI.  Issues with viewshed and noise were raised by citizens on Jefferson Island, Coaches Island 
and the mainland.  The PI expansion was designed to minimize the noise and viewshed issues, 
including a recommendation to raise the existing dikes by only 5 feet.   
 
Mid-Bay Island Study 
Mr. McKee reported that the draft Mid-Bay Island Report is being finalized and will be 
submitted to Headquarters during the first week of December 2005.  The Report will be released 
to the public in February 2006, with two public meetings being held on the eastern shore in 
March 2006.  The planned schedule includes a final Feasibility Study (FS) report being 
submitted to Headquarters in June 2006, completion of a Chief’s Report in October 2006, and a 
ROD completed in November 2006.  The timeline should allow for the Study to be included in a 
WRDA 2006; or pending the receipt of a Chief’s report, the Study would be eligible for a 
contingent authorization.   
 
Mr. McKee stated that the Report includes a recommendation for a 2,070-acre site at James 
Island that will be comprised of 55% wetlands (approximately 1,140 acres), and 45% uplands 
(approximately 930 acres) with dikes that are 20-feet high. The shoreline stabilization including 
low-lying stone breakwaters, at Barren Island would provide a small amount of capacity to 
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accommodate several local dredging projects.   The project would provide between 78 and 95 
mcy of capacity, and would restore approximately 2,144 acres of habitat.  The project would also 
protect an additional 623 acres of existing island habitat, and 352 acres of critical submerged 
aquatic vegetation.  The cost of the Mid-Bay Island Project is approximately $1.7 billion, with a 
cost-share agreement comprised of 75% (approximately $1.2 billion) Federal funding and 25% 
(approximately $400 million) funded by the State of Maryland. 
 
Chesapeake Bay Marshlands Restoration   
Mr. McKee stated that the Chesapeake Bay Marshlands Restoration project includes upward of 
10,000 to 20,000 acres of potential marshland to be restored, and potentially in excess of 90 mcy 
of dredged material placement capacity.  The Energy and Water Development Appropriations 
Act, 2006 Conference Report that was recently passed by the House and Senate includes 
$245,000 to begin work on the project.  The funding was added under the Continuing Authorities 
Program (Section 206 for Ecosystem Restoration).  The funding will be used for the Corps to 
meet with the environmental agencies, MPA, and University of Maryland to set up a conference 
to scope out the study.  Mr. McKee explained that, due to the large nature of the project, future 
activities would have to be funded by including the Chesapeake Bay Marshlands Restoration 
project under the General Investigations program.  
 
Discussion 
Mr. West questioned the PIES Report including a recommendation for no further expansion of 
the Island, and expressed concern that PI could not be used in the future if a capacity shortage 
exists.  Mr. McKee explained that, when looking for possible placement locations, one of the 
policies of the Corps of Engineers is to evaluate the existing sites first for expansion.  This policy 
was acknowledged in the Report.  Mr. McKee stated that, because PI is an environmental 
restoration project, and no additional environmental benefits would be accrued as a result of 
additional expansion, the Report included a recommendation for no further expansion of the 
Island.  The recommendation was also included to acknowledge the concerns expressed by 
citizens groups and environmental agencies in regard to possible future expansions of the Island.  
 
Dr. Williams stated that the costs provided by Mr. McKee for the PI expansion and the Mid-Bay 
Island project would equate out to approximately $8.65 per cubic yard for PI and between $18 
and $22 per cubic yard for the Mid-Bay Island project.  Dr. Williams asked for an explanation 
for the large cost difference between the projects.  Mr. McKee explained environmental 
restoration projects are authorized and cost-shared based on a placement location that is either a 
base plan or a Federal standard.  The incremental increase in cost resulting from constructing, 
operating, and managing the site and transporting the dredged material to another location other 
than the base plan is the amount of funding that is cost-shared (75%/25%) between the Federal 
Government and a non-Federal sponsor.  Mr. McKee noted that the Mid-Bay Island project is 
located further south than PI, resulting in additional transportation costs.  Additional costs for the 
Mid-Bay Island project result from the fact that it is a new project, as opposed to an expansion of 
an existing project, and the shoreline stabilization at Barren Island, which provides very little 
dredged material capacity, will make the cost higher as well.  
 
3.0 Update on Blackwater Dixie Birch, USFWS 
Ms. Birch provided a presentation on the wetland restoration at the Blackwater National Wildlife 
Refuge.  The Refuge is located approximately 60 miles east of the Chesapeake Bay Bridge by 
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land, and 10 miles west of Cambridge, Maryland.  The 28,000-acre Refuge complex was 
established in 1933 and is comprised of approximately one-third each of marsh, forest and water. 
Ms. Birch provided detailed information with regard to the significance of wetlands, marsh loss, 
past efforts to restore the wetlands at Blackwater, the Comprehensive Conservation Plan (CCP) 
for restoring wetlands to the original 1933 conditions, and the possible use of dredged materials 
to restore wetlands.  Ms. Birch stated that copies of her presentation could be provided to any 
interested meeting attendees.    
 
Ms. Birch noted that several committees have been formed to assist with the project including a 
Blackwater Restoration Subgroup, Technical Work Group, and a Citizens Advisory Group.  She 
invited anyone who was interested in joining one of the committees or in recommending 
someone who might be interested in joining to contact her.  A National Oceanic and 
Atmospheric Administration (NOAA) Geodetic and Tides workshop was held at Blackwater in 
September 2005.  The workshop attendees installed 29 permanent benchmarks to be used in 
developing accurate elevations in the marshlands.   
 
Mr. Hamons stated that a recent article in the newspaper discussed a large development in the 
area near Blackwater.  Mr. Hamons questioned if the proposed development would have impacts 
on the Blackwater restoration.  Ms. Birch stated that the proposed development would involve 
approximately 3,200 new homes and a golf course.  Construction activities could potentially 
impact the Little Blackwater River and the surrounding areas.  Mr. Giese added that stormwater 
management issues could arise as a result of the development.   
 
Mr. Nixon asked for a cost per cubic yard for the Chesapeake Bay Marshlands Restoration 
Project.  Ms. Birch stated that rough estimates approximate the cost for restoration from $20 to 
$40 per cubic yard.   Ms. Birch stressed that detailed cost estimates for the project have not yet 
been completed.  Mr. Hamons reiterated that the Chesapeake Bay Marshlands Restoration 
Project is a new type of dredged material placement project than has been done in the past.  As a 
result many questions remain as to the scope of the project and information that needs to be 
obtained in order to proceed with the project.  Mr. Hamons stated that the proposed conference 
will develop a list of questions that need to be answered, issues that will need to be resolved, and 
develop the scope of the project needed to move forward.   
 
4.0 Update on the State’s DMMP Frank Hamons 
Harbor Options Feasibility Studies and Community Enhancements 
Mr. Hamons reported that the construction of an unloading pier at Cox Creek would be 
completed in December 2005.  Upon completion of the pier (with the exception of raising the 
existing dike) renovation of the site will be complete.  Cox Creek will provide 6 mcy of total 
placement capacity and 0.5 mcy of annual capacity.  The first material to be placed at the site 
will come from small projects in the Annapolis Harbor, the Baltimore Harbor (to enable the 
Volvo race), and the Annapolis Coast Guard station.   
 
Mr. Hamons stated that other options identified by the Harbor Team for consideration included 
Masonville, BP Fairfield and Sparrows Point.  In February 2005, the interim FS for Masonville 
and Sparrows Point was completed.  The reconnaissance study for BP Fairfield was completed in 
March 2005.  The Masonville draft Environmental Impact Statement (EIS) and FS is planned for 
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completion in December 2005, with the final EIS and FS planned for completion in March 2006.  
The draft FS for BP Fairfield and Sparrows Point will be complete in January or February 2006.   
 
Mr. Hamons explained that, based on approval from the Executive Committee, Masonville will 
be completed first as the placement site for Inner Harbor dredged materials.  The MPA owns the 
Masonville location, eliminating any ownership complications.  Another issue making 
Masonville more favorable is the existing legislation that would have to be amended to proceed 
with a project at Sparrows Point.  The Sparrows Point site is located within the 5-mile radius of 
the Hart-Miller Island (HMI)/Pleasure Island chain.  Current legislation prohibits permitted 
dredged material placement facilities within a 5-mile radius of HMI/Pleasure Island.  Mr. 
Hamons noted that after a complete package is assembled for Sparrows Point including facility 
design and community enhancements, efforts can begin to change the current Legislation.   
 
Mr. Hamons stated that the Sparrows Point location has potential for larger overall capacity and 
much longer operational life than the Masonville or BP Fairfield locations.  The Masonville 
location would provide approximately 0.5 mcy of annual capacity, and approximately 16 mcy of 
total capacity.  Mr. Hamons explained that the annual capacity of a site depends on the size of 
the facility, or acreage that can be used for the placement of dredged material.  Each site can take 
approximately 3 feet of dredged material each year for placement and dewatering.  The total 
capacity of a site depends on the elevation or depth of the space where dredged material will be 
placed.   The Cox Creek facility also provides an annual capacity of approximately 0.5 mcy.  Mr. 
Hamons stressed that approximately 1.5 mcy of placement capacity is required to accept the 
Inner Harbor dredged materials each year.   
 
Mr. Carroll questioned the capacity of the BP Fairfield location.  Mr. Hamons stated that the 
annual capacity for the BP Fairfield location is estimated at 0.5 mcy, with a total capacity 
ranging from 14 to 16 mcy.   
 
Mr. Nixon noted that, based on annual dredging needs for Inner Harbor dredged materials, three 
sites would be needed to accept the material.  Mr. Hamons agreed that three sites would be 
required to provide enough capacity for the annual dredging need.  Mr. Nixon expressed concern 
that if the three sites are not implemented, that some dredging projects would have to cease or 
one of the placement locations would have to be overloaded.  Mr. Hamons agreed. 
 
5.0 Innovative Reuse Frank Hamons 
Mr. Hamons reported that the MPA has developed an initial list of suggested names for members 
to be included on the innovative reuse committee, as well as a list of affiliations from which it 
would be desirable to obtain potential members.   The list of potential members was compiled 
based on suggestions from CAC and Management Committee Members.  The list of potential 
committee members will be finalized in December 2005, and the first committee meeting will 
likely be scheduled after January 1, 2006.   
  
6.0 Discussion of the Draft Annual Report from the Management Don Boesch 

Committee to the Executive Committee 
Dr. Boesch provided copies of the Management Committee’s Report to the Executive Committee 
to all meeting attendees.  Dr. Boesch stated that the Report contains sections addressing the 
progress completed for the DMMP during 2005, and recommendations of what actions will be 
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completed during 2006.  Issues being carried forward from 2005 include issues involving 
innovative reuse, Baltimore Harbor Channels (HMI, Masonville, Sparrows Point, BP Fairfield, 
and contingency planning), Bay Channels (PIES, Mid-Bay Islands, and Chesapeake Bay 
Marshlands Restoration Project), and Management Programs.  
 
Dr. Boesch noted the recommendations that will need special attention of all DMMP committees 
during 2006.  The recommendations include the initiation of the innovative reuse committee; 
continued discussions with community representatives and other stakeholders on the end use and 
closure plan for the north cell of HMI, the Masonville and Fairfield placement facility projects 
and their community enhancements, and the study of a potential Sparrows Point placement 
facility including community enhancements; permitting, design, and construction of the 
Masonville placement facility; and continued efforts to obtain Federal funding for the PI 
expansion project and the Mid-Bay Island project.   
 
Dr. Williams expressed concern that the recommendation for obtaining Federal funding does not 
address the other 25% cost-share that would be provided by the State of Maryland.  Dr. Boesch 
agreed, and noted that the State representatives should be made aware that State funding would 
be required to move the projects forward.  The language of the recommendation within the 
Report will be changed to reflect the need for both Federal and State funding.    
 
Mr. Kappler questioned if the need for a change to Legislation for implementation of a project at 
Sparrows Point should be included in the list of recommendations needing special attention 
during 2006.  Mr. Hamons explained that the preliminary preparation studies for the Sparrows 
Point project (i.e. engineering and design, community enhancements) need to be completed 
before the change in Legislation is initiated.  Mr. Hamons suggested that the recommendation for 
a Legislative change should be included on the high-priority list for 2007.   
 
7.0 Report from Citizens’ Advisory Committee Meeting Fran Taylor 
Mr. Taylor expressed the CAC’s support of the projects being recommended in the Management 
Committee’s Report to the Executive Committee.  Mr. Taylor stated that the CAC has continued 
community outreach efforts in an attempt to include communities that could be affected by 
DMMP projects, and have not been involved in the process.  Representatives from several new 
community groups have joined the CAC, and several tours were conducted to provide insight 
into DMMP projects. 
 
Mr. Taylor expressed his enthusiasm about the MPA’s www.safepassage.org website.  Mr. 
Taylor stated that the website is very informative and has incorporated several new sections 
providing access to reports and presentations discussed during DMMP committee meetings.  Mr. 
Taylor encouraged all meeting attendees to visit www.safepassage.org for additional 
information.   
 
Mr. Taylor reported that the proposed 2006 meeting schedule for CAC meetings includes:  
January 11, March 15, May 10, July 12, and September 13, 2006.  A joint Management 
Committee and CAC Meeting has been scheduled for November 15, 2006 
 
8.0 Report from BEWG Jeff Halka 
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Mr. Halka reported that the BEWG is still involved with and has kept up to date with both the 
Corps and State DMMP activities.  The BEWG has also been focusing on the mitigation 
proposals for the Masonville project; upcoming mitigation efforts for Sparrows Point and 
Fairfield; and discussing the Chesapeake Bay Marshlands Restoration project.   
 
The last several BEWG meetings have focused on the Masonville project.  Technical reports and 
studies have been reviewed to increase the knowledge base of the group and determine if any 
data gaps exist.   
 
Mr. Halka reported that the last BEWG meeting involved the ranking of the eight offsite 
recommended mitigation options being proposed for the Masonville project.  The options were 
ranked as high, middle, or low priority.  The top priority for reasonable mitigation alternatives 
involved eel and fish passages, primarily on the Patapsco River, and including a hatchery 
upgrade and enhanced stocking for herring and shad.  Another high priority alternative involves 
a proposal to put trash interceptors at the major outfalls of the Harbor.  The middle priority group 
of alternatives included stream restoration efforts in Baltimore City, two projects on Western 
Run (a tributary to Jones Falls), and an upgrade of the stormwater outfall on the Gwynns Falls.  
The middle priority grouping involves projects that will reduce the sediment load entering the 
Harbor.  The low priority group of alternatives included marsh restoration mitigation project on 
another tributary to the Gwynns Falls, and a project involving environmental dredging or 
capping of contaminated sediments in the Inner Harbor.  The latter project was placed in low 
priority due to the limited amount of information known about the alternative.  Further 
consideration can be given to the alternative as information becomes available.   
 
Mr. Halka stated that the mitigation efforts for the Sparrows Point and Fairfield locations have 
not yet been defined.  The BEWG has kept abreast on the potential projects, but not enough 
information is available to fully evaluate the alternatives. Mr. Halka stated that mitigation efforts 
for the Fairfield site might closely resemble the mitigation projects being proposed for the 
Masonville location.  The Sparrows Point mitigation projects could involve shoreline restoration. 
 
Mr. Halka reported that the BEWG has been briefed on the Chesapeake Bay Marshlands 
Restoration project.  The BEWG members have collectively agreed to stay involved in the 
project as it moves forward, possibly through the creation of a subgroup to focus solely on the 
Marshlands Restoration project.  
 
9.0 General Discussion and Proposed Schedule for Future Meetings  
Mr. Nixon suggested scheduling a Management Committee meeting at the Blackwater National 
Wildlife Refuge so that committee members can see the facility and the wetland areas.  Ms. 
Birch agreed, stating that the Refuge does have a conference room available to hold a meeting.  
Mr. Hamons stated that he would investigate the possibility of holding a future Management 
Committee Meeting at Blackwater National Wildlife Refuge.   Ms. Birch also invited all meeting 
attendees to attend Blackwater’s Annual Science Partnership Meeting on March 8, 2006.   
 
Mr. Hamons reported that he recently returned from a conference with the American Association 
of Port Authorities.  During the conference Mr. Hamons explained the State of Maryland’s 
DMMP system including the committee structure involving the Executive Committee, 
Management Committee, CAC, BEWG, and Harbor Team.  Many other ports expressed interest 
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in the process that the MPA is using and the progress that is being made towards identifying 
potential placement locations for dredged material.  Mr. Hamons thanked all committee members 
for their efforts in making the State’s DMMP a success.   
 
Citizens’ Advisory Committee Meeting Schedule 
As previously discussed by Mr. Taylor, the 2006 schedule for CAC meetings includes:  January 
11, March 15, May 10, July 12, and September 13, 2006.  A joint Management Committee and 
CAC Meeting has been scheduled for November 15, 2006.   
 
Management Committee Meeting Schedule 
Mr. Hamons reported that the 2006 meeting schedule for the Management Committee includes:  
February 15, May 17, and August 16, 2006, in addition to the joint Management Committee and 
CAC meeting scheduled for November 15, 2006. 
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 1                     MASONVILLE DMCF 

 2                  PUBLIC SCOPING MEETING

 3        PRESENTED BY MARYLAND PORT ADMINISTRATION

 4                      

 5                    ------------------

 6            Meeting in the above-captioned matter was 

 7  taken on Wednesday, June 15, 2005, at the Harbor 

 8  Hospital, 3001 South Hanover Street, Baltimore, 

 9  Maryland, commencing at 6:45 p.m. before Carol T. 

10  Lucic, Notary Public. 

11                    ------------------

12  

13            

14            

15            

16            

17            

18  

19  

20  

21  Reported by:  Carol T. Lucic, RMR  
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 1            MS. VINE:  Ladies and gentlemen, I know we're 

 2  a little bit early, but there was some confusion about 

 3  when the meeting actually started, so in recognition of 

 4  those people who have been here since 6 o'clock, we're 

 5  going to go ahead and get started.  As other people 

 6  come in and they're interested in speaking, we'll also 

 7  recognize them, but we're going to go ahead and get 

 8  started.

 9            I want to welcome you this evening to this 
Page 1
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10  public meeting.  My name is Janet Vine, and I'm chief 

11  of the regulatory branch for the U.S. Army Corps of 

12  Engineers Baltimore District.  It's the responsibility 

13  of my office to evaluate applications for Department of 

14  the Army permits for work in waters of the United 

15  States including wetlands.  Our authority for these 

16  permits comes from Section 10 of the Rivers and Harbors 

17  Act and Section 404 of the Clean Water Act.

18            In December 2005 we're expecting to get an 

19  application from the Maryland Port Administration for a 

20  Department of the Army permit to construct a disposal 

21  site in the Middle Branch of the Patapsco River at 
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 1  Masonville in Baltimore City.  This disposal site would 

 2  be used to contain dredged material from the Baltimore 

 3  Harbor area.  From discussions that my staff has had 

 4  with the Maryland Port Administration we expect the 

 5  project as currently proposed to impact approximately 

 6  120 acres of water in the Middle Branch.  

 7            Because of this relatively large impact to 

 8  waters under the Corps' jurisdiction, we've determined 

 9  that the project as currently proposed may have 

10  significant impacts on the quality of the human 

11  environment and that preparation of an environmental 

12  impact statement is required in accordance with the 

13  National Environmental Policy Act or NEPA.

14            Let me take a minute here to explain a little 

15  bit about NEPA.  NEPA went into effect as a federal law 

16  in 1970, and the goal of NEPA is to build into the 

17  Agency decision-making process an appropriate and 

18  careful consideration of all environmental aspects of 
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19  proposed actions.  NEPA reviews are required for any 

20  major federal action including actions that require a 

21  Corps permit.  
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 1            Within NEPA there is a process called the 

 2  environmental impact statement or EIS.  An EIS is 

 3  prepared by the federal agency, and it reviews the 

 4  purpose and need of the proposed action, evaluates 

 5  reasonable alternatives, and analyzes the environmental 

 6  consequences of that action.  In doing so an EIS 

 7  assists officials in making better decisions and 

 8  planning actions.  

 9            Under the EIS some of the environmental 

10  factors that we will be considering include wetlands, 

11  water quality, air quality, fish and wildlife 

12  resources, endangered species, navigation, cultural 

13  resources, and human health and safety.  

14            There are several steps to the EIS process.  

15  It begins with publication in the Federal Register of 

16  the NEPA notice of intent to prepare a draft EIS.  This 

17  notice of intent for this particular project was 

18  published in the May 26, 2005, issue of the Federal 

19  Register.  The purpose of the notice of intent is to 

20  notify the public that the federal agency, in this case 

21  the Corps, will be preparing a NEPA document, which is 
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 1  the EIS, to evaluate impacts associated with the 

 2  proposed action, in this case construction of a 

 3  disposal site at Masonville.

 4            The second step is where we are tonight, the 

 5  public scoping meeting.  The purpose of this meeting is 
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 6  to invite you, the public, to comment on the purpose 

 7  and extent of the study and to identify significant 

 8  issues.  

 9            The third step is preparation of a draft EIS, 

10  which evaluates the proposed project in light of the 

11  project need, reasonable alternatives, and 

12  environmental consequences.  

13            The draft EIS is then submitted for public 

14  review and comment for a minimum of 45 days.  Based on 

15  the comments that we receive the draft EIS is revised 

16  and becomes the final EIS.  

17            Then the final step in the EIS process is 

18  preparation of a record of decision or ROD, and the ROD 

19  formally summarizes the EIS analysis.  

20            So the purpose of tonight's meeting is to 

21  inform you of this project, to allow you an opportunity 
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 1  to provide us with any comments to be included and 

 2  addressed in the draft EIS, and your comments are 

 3  important in our preparation of this document.  

 4            As I said, we anticipate receiving the 

 5  application for this project from MPA in December of 

 6  this year, and at the same time we expect the draft EIS 

 7  to be completed.  The Corps will advertise the project 

 8  on a public notice inviting comments, and this notice 

 9  will also include information on the date, time, and 

10  location of a public hearing for the project.

11            Now I'm going to move on to a little bit 

12  about just the logistics of how this meeting will work 

13  tonight.  First I'll call on Frank Hamons, deputy 

14  director for harbor development for the Maryland Port 

15  Administration, and he will make a presentation on the 
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16  project.  After he speaks I'll call on any elected 

17  officials or their representatives to make a statement, 

18  and then I'll call on those of you who indicated that 

19  you wish to speak.  

20            Any people who are speaking please use the 

21  microphone there in the front of the room.  Because 
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 1  we're recording the meeting tonight, we will need you 

 2  to state your name and your address and limit your 

 3  remarks to about five minutes.  We don't permit 

 4  cross-examination of the speakers, but you may pose 

 5  questions as part of your statement, and either MPA or 

 6  the Corps will address those questions.  We have the 

 7  room until 9:30 tonight, so we need to finish by then.

 8            Those of you who indicated on the sign-in 

 9  slips that you would like a copy of the transcript of 

10  tonight's meeting will be given an opportunity to 

11  purchase that at cost.  Also the same is true if you 

12  would like a copy of the draft EIS when that's 

13  prepared.  If you didn't indicate that you want copies 

14  of that material, but you still would like it, just let 

15  either a Corps representative or MPA representative 

16  know, and we'll make sure that happens.

17            The comment period for this meeting will 

18  remain open until July 15, 2005.  Between now and then 

19  you can submit written comments to be entered into the 

20  meeting record.  

21            That's it for me.  I think Frank is up next.
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 1            MR. HAMONS:  I am Frank Hamons.  I will give 

 2  the first part of this presentation, and then I will 
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 3  introduce Jane Boraczek here, who is a scientist who is 

 4  working on this project with us, too, and she will do 

 5  the second half -- actually probably the second 

 6  two-thirds of the presentation, and then I'll wrap it 

 7  up briefly at the end.

 8            What we're going to present to you tonight 

 9  will deal with public outreach and option 

10  identification.  We'll talk a little bit about what is 

11  dredging and why we need to dredge, the need for new 

12  harbor placement options, environmental and engineering 

13  studies that are ongoing at this time, the Masonville 

14  project itself impacts and mitigation, and public 

15  input.

16            We set it up this way for a reason.  The 

17  state dredged material management program option 

18  identification is a long history of options studied 

19  since about 1982, and we have had some projects that 

20  went forward well; we have had some that have been very 

21  controversial.  So over the years we've tried to learn 
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 1  exactly how to do this the best way possible.  We got a 

 2  real impetus when the legislature passed the Dredged 

 3  Material Management Act of 2001 because they tasked us 

 4  at that point in time to provide a plan for 20 years of 

 5  dredged material placement capacity for the Port of 

 6  Baltimore.  

 7            We decided that we had to do something this 

 8  time.  This has been a unique process, and that's why 

 9  we put it up front, that community and stakeholder 

10  involvement was paramount.  You had to do this from the 

11  start.  You didn't want anybody surprised.  You wanted 
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12  them working with you to the extent that you recommend 

13  what options should go forward and recommend even 

14  design features, everything.  So we plan this to be a 

15  totally open process.  

16            We have several committees that are involved 

17  here.  We have a citizens advisory committee that's 

18  part of this DMMP process, and that has people in it 

19  that goes anywhere from Anne Arundel County up to Cecil 

20  County and down to Dorchester County on the Eastern 

21  Shore working with us, but the DMMP remember also does 
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 1  not just the harbor, but the bay channels.  

 2            The management committee has people in it, 

 3  policy level people, from various state and central 

 4  agencies and some large conservation associations like 

 5  the Chesapeake Bay Foundation, and they evaluate the 

 6  projects.  The executive committee has a citizen on 

 7  there that came from the Dredged Material Management 

 8  Act of 2001.  It has three state secretaries involved 

 9  there, the Secretary of Transportation, Secretary of 

10  the Environment, and the Secretary of Natural 

11  Resources.  It has a representative of the Chesapeake 

12  Bay Foundation on there and it has a liaison from the 

13  management committee on that committee.  

14            Then there is the Harbor Team.  The Harbor 

15  Team is kind of special.  The Harbor Team was put 

16  together from all of those jurisdictions and 

17  communities that surround Baltimore Harbor, Baltimore 

18  County, Baltimore City, Anne Arundel County, and a lot 

19  of the various communities around here.  This is the 

20  Harbor Team.  

21            These are organizations that are represented 
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 1  in the Harbor Team:  Anne Arundel County, Baltimore 

 2  City, Baltimore County, Baltimore Harbor Watershed 

 3  Association, Mittal Steel -- well, that has gone from 

 4  Bethlehem Steel -- right now it's Mittal Steel, 

 5  Brooklyn-Curtis Bay Coalition, Domino Sugar Refining, 

 6  Dundalk Area Citizens, Dundalk Renaissance Corporation, 

 7  Living Classrooms Foundation, Maryland Pilots 

 8  Association, National Aquarium in Baltimore, North 

 9  County Land Trust-Cox Creek Citizens Committee, North 

10  Point Peninsula Community Council, Patapsco Back Rivers 

11  Tributary Team, Rukert Terminals, Turner Station 

12  Community Association, W.R. Grace.  

13            So we had a very broad representation of 

14  interests and citizens on there, and anyone who wanted 

15  to come to this Harbor Team was welcome to do it.  

16  Everyone who wanted to participate has, and if there is 

17  anyone here who hasn't participated before and would 

18  like to, this team still meets.  

19            This team met every three weeks in 2003 from 

20  March to October, and the task that the team was given 

21  was this:  We basically said, hey, we've come up with a 
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 1  lot of options in the past.  A lot of people didn't 

 2  like them.  So what we want you to do is help us figure 

 3  out what do we do here if you agree that the harbor 

 4  needs to be dredged to keep the port going, and they 

 5  did.  

 6            What we did was we started with about 52 

 7  options in this area and narrowed it down to three.  

 8  I'll show you how that happens a little bit later, but 
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 9  the point I wanted to make was this:  This has been an 

10  open, collaborative process.  It will remain an open, 

11  collaborative process until the very end.  Whatever 

12  happens here, it will go to the point where it's 

13  constructed and becomes operational.  In any case the 

14  Harbor Team continues to meet.  Right now it's meeting 

15  every three months, and if there is anyone here who is 

16  interested, give us your name and we'll make sure that 

17  you get notices.

18            Basically just to explain what we have to do, 

19  what is dredging, removal of sediment from shipping 

20  channels, and this just shows a couple of dredges in 

21  action and shows simply -- these are all bucket and 
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 1  scows, and that's how most of the dredging is done 

 2  here.  It's pulled up from the bottom by a bucket, put 

 3  in a scow, taken to wherever you're going to put it, 

 4  and you can unload it either the same way with a bucket 

 5  or you can pump it in.  Most of the time it gets pumped 

 6  in around here, but sometimes it's unloaded 

 7  mechanically.  

 8            Where does it come from?  It flows into the 

 9  bay from a variety of sources, and some of it is in the 

10  bay itself.  You have natural processes, freezing and 

11  thawing, flowing water, storm events.  A lot of it 

12  comes down the Susquehanna and comes in.  This is an 

13  area called turbidity maximum of the bay, and every 

14  time there is a tidal cycle there is sediment moving in 

15  the bottom of the bay all the time.  In fact, there is 

16  probably as much moving with each tidal cycle as there 

17  is that comes in almost every year, and that migrates 
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18  eventually towards the deepest water around, and that 

19  usually is the channel.  So if it goes in the channel, 

20  we're going to have to take it back out.  

21            About 75% of the dredging we do is just 
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 1  maintaining the channels from the sediment that goes in 

 2  from sources like this.  Wind and wave action, that's 

 3  the redistribution within the bay.  Land use practices, 

 4  development, agriculture, and construction, we get some 

 5  from that.  Channels are dredged to provide safe 

 6  passage and allow vessels to continue to use the port.  

 7  You don't want vessels hitting the bottom.  That's a 

 8  no-no.

 9            Why do we dredge?  Well, we dredge for the 

10  Port of Baltimore right now to keep it going.  Maryland 

11  economic benefits, these are 2003 statistics.  They're 

12  the newest that we have.  There are over 33,730 direct, 

13  induced, and indirect jobs associated with the port, 2 

14  billion in personal wage and salary income, 1.5 billion 

15  in business revenues, 782 million in local business 

16  purchases, 221 million in state, county, and municipal 

17  tax receipts, 507 million in Federal U.S. Customs 

18  receipts.  That's the economic reason why we are here 

19  tonight actually.

20            These are the channels that we're talking 

21  about.  We're talking right now tonight about harbor 
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 1  channels.  We're not talking about channels in the 

 2  bay.  These are the channels in blue.  This is the main 

 3  navigation channel, Brewerton Channel, Curtis Bay, Fort 

 4  McHenry, Ferry Bar, east channel, west channel, which 
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 5  is going up.  The Inner Harbor is up in here.

 6            The harbor channel management challenges.  

 7  Why are we looking to build another site?  The annual 

 8  dredging need in the harbor is about 1-1/2 million 

 9  cubic yards a year, and right now that goes to 

10  Hart-Miller Island.  We're in pretty good shape there.  

11  Hart-Miller Island can take up to about 3 million yards 

12  a year, but it's a very large site.  

13            It says here majority of the existing harbor 

14  capacity will soon be exhausted.  Actually Hart-Miller 

15  by law has to close at the end of 2009, so December 31 

16  Hart-Miller shuts down, and then we have to look for 

17  other places, and this is part of that search for other 

18  places.  

19            Potential contamination of material must be 

20  confined to proposed options within harbor.  The 

21  Maryland state law says if the material comes from a 
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 1  line drawn from North Point to Rock Point, basically 

 2  the mouth of the Patapsco, it must be considered to be 

 3  contaminated and cannot be placed in the open waters of 

 4  the Chesapeake Bay or its tidal tributaries.  That 

 5  makes it easy because you know you're going to have to 

 6  confine the stuff from the harbor.  It's not accurate, 

 7  though, in terms of material in the harbor can be as 

 8  clean as material in the bay or very contaminated, 

 9  depending on where it comes from.  If it comes from 

10  some of the existing industries that have been around 

11  for a long time, it can be quite contaminated.  If it 

12  comes out of the channels, we find that the quality of 

13  the material that comes out of the channel in terms of 

14  contamination is about the same as what you dredge from 
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15  the middle of the bay.  

16            So you get the whole range in here.  You can 

17  get a little bit of everything.  Now the law says you 

18  have to contain it.  We need a new placement site by 

19  2008.  I'll show you why.  

20            This chart is not difficult to understand at 

21  all.  This is Hart-Miller, and this is where it's going 
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 1  right now.  We can put 2.7 million cubic yards a year 

 2  in there without overloading.  We have to cap or cover 

 3  Hart-Miller Island.  We have to develop that.  

 4  Hart-Miller will be developed as a wildlife and 

 5  recreational area.  The recreational area is basically 

 6  for people to observe wildlife, hiking and biking 

 7  trails, things like that.  

 8            If we have to do that, we may have to do that 

 9  for two years using material from other than Baltimore 

10  Harbor.  If that is the case then, Baltimore Harbor 

11  will stop going to Hart-Miller after 2007.  That's 

12  right here.  

13            We have a site right now at Cox Creek, which 

14  is on the other side of the Key Bridge.  We've just 

15  finished renovating that, and we're building a pier 

16  there now, and that will be ready in December, so we 

17  can start using that site.  That's good, but the annual 

18  inflow can be about half a million yards a year, and 

19  that's a lot short of the million and a half that gets 

20  dredged.  So we need another site.  

21            Assuming that this cap cover has to happen, 
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 1  and we've promised that it would one way or another, 
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 2  then you need to bring another option on line here in 

 3  2008.  That's why I said we need the next option by 

 4  2008.  If it's Masonville, and that's what we're 

 5  looking at, then that's another half million.  So we're 

 6  still short a bit, and we would need something else out 

 7  here, Option 2, somewhere around 2012 or 13.

 8            When we started to work, we went and looked 

 9  at all of the studies that have been done before, and 

10  here is a list of most of them.  We didn't show you all 

11  of those options because they were all here and 

12  everything else.  There were over 50 options to start 

13  with, and we started working with the Harbor Team and 

14  said, okay, you tell us what you recommend and we'll 

15  pare this down.  

16            The initial short list produced a seed list 

17  which had seven different locations on it, and then 

18  that got further reduced by the Harbor Team, and what 

19  the Harbor Team actually ended up recommending were 

20  three sites for further studies.  Well, renovation and 

21  operation of Cox Creek they recommended also, but that 
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 1  was an existing site.  So then further studies, 

 2  Masonville, Sparrows Point, and BP Fairfield.  

 3            Now, there were conditions here, community 

 4  enhancements.  Community representatives on the Harbor 

 5  Team basically said if you're going to be doing 

 6  something in our area near our communities and our 

 7  neighborhoods, we want to get something out of this 

 8  project, and we want these community enhancements to be 

 9  included and they have to be part of the project and 

10  they have to stay part of the project from start to 
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11  finish.  So we agreed to that.  

12            One was interesting because some communities 

13  around Sparrows Point -- there is a law right now that 

14  says you can't build -- it says that the State can't 

15  permit a site within five miles of the Hart 

16  Miller-Pleasure Island chain, and that came out of some 

17  Baltimore County communities that said Hart-Miller is 

18  here and that's enough.  So we had some of those same 

19  communities represented on the Harbor Team, and they 

20  recommended Sparrows Point as an option for further 

21  study.  
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 1            Basically we were told if the communities 

 2  get the enhancements they're looking for, then we will 

 3  recommend a law change.  We had some elected officials 

 4  say if the community backs you on this, then we will 

 5  consider that.  If you don't have the community with 

 6  you, then it doesn't work.  That is just to show you 

 7  how this process worked.  

 8            I was very impressed with the Harbor Team.  

 9  I've paid for people who didn't work as hard as they 

10  did, and they were doing it for nothing.  I'm very 

11  serious.  They worked very hard.  

12            They also recommended innovative use of 

13  dredged material because they also said you're going to 

14  run out of places where you can dike it in and build 

15  things with it.  You need to do something else with it, 

16  so we want you to look at innovative use of dredged 

17  material to see if you can't make things out of it that 

18  will be useful so that you can continue to do this into 

19  the foreseeable future.  

20            We have been looking into that, and we will 
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21  continue to look into that.  The biggest problem here 

�                                                               Page 2

 1  is that you can build a dike enclosure, you can 

 2  renovate islands such as we're doing at Poplar Island 

 3  and other things, and you can do that for 10 or 12 

 4  dollars a yard, maybe even 15 or more. 

 5            So far the best we've seen working here with 

 6  innovative use of dredged material is about $57 a yard, 

 7  which makes it difficult if you're talking about 

 8  dredging overall say in the harbor a million and a 

 9  half.  If you multiply that times 10 and then you 

10  multiply it times 57, you see the difference in the 

11  cost here, and that makes it a difficulty, but someone 

12  is going to come up with a way one of these days to do 

13  it more cost effectively, and we want to be there when 

14  they do.

15            The sites that were recommended:  Masonville, 

16  which is the one we're here to talk about tonight; BP 

17  Fairfield, which is down at the mouth of Curtis Bay, as 

18  you can see; and Sparrows Point.  The blue that you see 

19  here represents an outline of the concept for each of 

20  those sites as it currently stands.  Existing sites are 

21  also on here, as you can see, in this sort of -- I 
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 1  guess you can call that an orange, a burnt orange, I 

 2  guess.  That's a good description of that.  So Cox 

 3  Creek is here and Hart-Miller is out here, the sites 

 4  that I have been talking about.

 5            We are talking about Masonville first.  Why 

 6  Masonville first?  Well, there are several reasons.  

 7  There was already some work going on at Masonville.  We 
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 8  had studies that were already underway, so we're 

 9  further ahead.  We also own the Masonville property.  

10  The other two properties are owned by someone else, so 

11  you have ownership issues, what can you do, and you 

12  have to deal with those issues.  In the case, of 

13  course, of Sparrows Point there is a legal issue that 

14  would have to be addressed.  

15            Number two is we've gotten very good 

16  community support up to this point for the Masonville 

17  project and the cove improvements.  That's another 

18  reason why it's first, ecological and community 

19  enhancement.  We are talking about Masonville Cove.  I 

20  assume a lot of you probably know where that is.  It's 

21  right beside the existing Masonville site.  
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 1            At this point in time what I want to do is to 

 2  switch over to Jane Boraczek.  Jane will explain to you 

 3  a lot about the studies that are going on, the 

 4  community enhancements, and what is being proposed to 

 5  occur in Masonville Cove.  When she does that, I would 

 6  like you to understand, too, that all of the 

 7  enhancements that you see came from citizens.  None of 

 8  these came from the MPA.  This is community generated 

 9  100%.  

10            MS. BORACZEK:  Hi, I'm Jane Boraczek.  I've 

11  met a lot of you through the Harbor Team.  For those of 

12  you who don't know me, I work for EA Engineering, and 

13  we're one of the companies on a much larger team of 

14  engineers and scientists that have been looking not 

15  just at Masonville, but at all of the sites that were 

16  recommended by the Harbor Team.  
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17            Actually a little bit before the Harbor Team 

18  had made their final recommendations, but at the point 

19  where they were doing their screening that team 

20  launched into a set of studies to look at existing 

21  conditions as well as some of the other factors that we 
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 1  would need to evaluate in order to develop sites.  

 2            The ecological are listed there on the top.  

 3  We looked at sediment and water quality, the aquatic 

 4  community and fisheries -- that's the stuff that lives 

 5  in the bottom and how the fish are using the site -- 

 6  the terrestrial characteristics, the plants and the 

 7  animals.  We had a separate study going on to look at 

 8  the potential for archeological or historical resources 

 9  because whenever you're going to dig up the bottom, 

10  there is the potential for boats and things to be in 

11  the way.  

12            To Masonville specifically there are some 

13  abandoned ships over in the Kurt Iron area.  Those were 

14  evaluated.  These are the biggies, geotechnical, which 

15  is the subsurface evaluation below the bottom to see 

16  what the suitability is for site development, the tidal 

17  currents and waves and hydrodynamics.  That's the big 

18  word for it.  All of those things feed into the 

19  engineering for the site development and ultimately the 

20  cost.  So this is mostly the engineering part here.  We 

21  have most of those team members here to answer 
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 1  questions afterwards.

 2            This is an actual interesting picture.  We 

 3  put this in all our presentations for Masonville 
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 4  because it really gives you a good shot of the whole 

 5  area.  This is the Brooklyn-Curtis Bay area.  You are 

 6  right about here right now I would imagine.  This is 

 7  that cove that Frank was talking about, and the whole 

 8  area that we are looking at either for dredged material 

 9  containment site development or for ecological 

10  enhancement is in here.  Just for context, Fort McHenry 

11  is right on the other side.  

12            I'm going to come back to this slide in a 

13  little bit more detail, but this gives you an idea of 

14  where we are right now because some of you have seen 

15  various iterations of this project as it developed.  

16  There were alignments that were a little bigger that 

17  came out this way to avoid these sunken barges for a 

18  while until we found out that they were something that 

19  had no archeological significance so we could build 

20  over them and there wasn't going to be a problem with 

21  that, but it shows you our preferred alignment at this 
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 1  point, Kurt Iron being here.  This is the existing 

 2  under construction terminal that's about to be paved 

 3  for car parking, and you will see some pictures of that 

 4  as we move forward.

 5            Before we get into the specifics of our site 

 6  let's talk about placement facilities.  Frank alluded a 

 7  little bit to this before.  What is a placement 

 8  facility?  What does it do?  How does it work?  It's 

 9  basically a large berm or dike sometimes made of stone, 

10  sometimes made of sand, most times made of both.  

11  Sometimes there are cross-dikes in between.  

12            The scows with the dredged material will come 

13  in and usually add some water to the dredged material, 
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14  pump in it here.  This is a big settlement basin.  

15  Salts fall out, the water is sitting up on top, and 

16  there are spillways here that are used to release the 

17  water out of the site so that the site can compact and 

18  you can put more in the next year.

19            In order to build one of these things you've 

20  got a lot going on.  First in the construction phases 

21  there are time-of-year restrictions to make sure that 
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 1  they aren't being constructed at sensitive times for 

 2  fish passing through, for birds that may be in the 

 3  area.  There are also permits for surface water quality 

 4  to monitor turbidity so that while the site is being 

 5  developed and you're stirring everything up you stay 

 6  within the bounds set by the Maryland Department of the 

 7  Environment.  

 8            Afterwards while the site is in operation 

 9  there are going to be permits associated with these 

10  spillways and the quality of the water coming out.  

11  They're basically regulated just like industrial 

12  discharges and they're held to the same standards.

13            I want to point out before I even get started 

14  this was an older initial design concept.  At one 

15  point, like I said, we were looking at coming a little 

16  bit off of that point.  Now the concept comes out a 

17  little further this way, and it bends in a little bit 

18  because we found some unsuitable material there, but 

19  the end use right now is planned as an automobile 

20  terminal, which is really the one aspect that the port 

21  is always seeming to need more of.  I mean the land 

�                                                               Page 2
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 1  needs for Ro-Ro and specifically automobiles is 

 2  constantly growing.  

 3            In this case the berthing facilities would be 

 4  over here.  This is years down the road.  I think it's 

 5  20 years, maybe a little bit less than that, 18 years 

 6  -- 20, yes, by the time it gets filled in, it all 

 7  settles, it's graded, and we move to the next step.  So 

 8  this is way, way, way down the road.  The berthing 

 9  facilities would be here, which is actually away from 

10  the community and away from the cove, and this would be 

11  developed very much the same as the current piece.

12            So let's talk about quantity, quality, the 

13  impact, and how we're going to mitigate for those 

14  impacts.  The number 120 acres of open water has been 

15  thrown around.  That translates for our project to 

16  about 60 million cubic yards of capacity.  We looked at 

17  what we've called the dredged material containment 

18  facility or DMCF area, and we evaluated the quality of 

19  the habitat there and found it to be degraded mostly 

20  because of the quality of the sediments and there 

21  weren't a whole lot of things living in those 
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 1  sediments.  Fish usage was kind of low, too.  

 2            So then the next step after you define the 

 3  area that you're probably going to impact -- it took us 

 4  a while to get to our final acreage -- you look at ways 

 5  to mitigate for it.  The first thing that we were 

 6  looking at -- and this is something that's currently 

 7  ongoing; it isn't a final plan, but the first thing we 

 8  looked at as a good faith effort to the citizens who 

 9  have been helping us along and feeding us their ideas 
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10  and their desires I guess for that area was to look at 

11  Masonville Cove as an environmental restoration 

12  project.  We're currently looking at the initial 

13  habitat quality and condition and making some judgments 

14  about how we can improve it through mostly engineering 

15  and some other ecologicals.  

16            So right now the Masonville Cove and an area 

17  adjacent to it would be 150 acres of improved area, 

18  part aquatic, part on the land, and then we've also 

19  identified some unique opportunities for things like 

20  education and trails and things.  You will see more of 

21  that as I move along.

�                                                               Page 3

 1            I said I was going to come back to it, and 

 2  this gives you acreages up top here.  The footprint 

 3  area is 120.  That's to the outside.  This inner side 

 4  here gives you an idea of what the width of the dike 

 5  would be.  This is a cross-section of the dike area.  

 6  It ties in over here to the existing Fairfield 

 7  terminal, and it includes the Kurt Iron area and some 

 8  of the dry docks that are there.  There is also a wet 

 9  basin over here.  We haven't completely determined 

10  whether or not that will be part of the project, but it 

11  has some advantages for material handling that could 

12  help to extend the life of the site ultimately.

13            I talked a little bit about the ecological.  

14  Let me just sort of break this down into cove and 

15  DMCF.  The DMCF is that 120 acres we talked about. 

16  Sediment quality is poor on average for things like 

17  PCBs and metals.  We're seeing some that are exceeding 

18  the averages for the harbor, in some cases 

19  significantly.  For benthics -- that's the stuff that 
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20  lives in the sediment -- it's generally degraded.  Over 

21  most of the site what is living there is poor and it's 
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 1  not a very stable community.  The fish utilization is 

 2  poor to average for the harbor.  It's not fair really 

 3  to compare this stuff to the main bay because out in 

 4  the main bay you've got everything going on, but within 

 5  the harbor the fish utilization within that dredged 

 6  material containment facility 120 acres is not very 

 7  good, and neither is the bird utilization.  There is a 

 8  lot of debris, and you will see some pictures of that 

 9  which also exists on the land side of the cove.  

10            The cove area, we're doing some more work on 

11  the sediment quality this year, but we're a little bit 

12  more optimistic because our benthic condition there is 

13  better and the fish utilization is average to good for 

14  the harbor.  There is a lot there that is really trying 

15  to use the area.  The bird utilization, as the citizens 

16  that live around here can tell you, is very high.  

17  Especially during migratory seasons there are a lot of 

18  wading birds in the summer; there are a lot of ducks in 

19  the winter.  There are a few things that are missing, 

20  but that's really kind of a lack of habitat thing.  

21  There is also a bald eagle's nest, and I'll show you 
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 1  how we're going to work around that in a second.  

 2            So back to the Kurt Iron side, this is just 

 3  to give you an idea of some the debris that's still on 

 4  the site.  This is the old dry dock.  This is a very 

 5  interesting montage here, but it gives you an idea of 

 6  the piles of soil and rubble and wood.  We're still on 
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 7  the Kurt Iron side here.  So this is all existing on 

 8  the site and would have to be moved and dealt with in 

 9  order to build the facility.

10            So now let's talk about the cove a little 

11  bit.  For those of you who aren't real familiar with 

12  it, it's right there adjacent to the existing 

13  Masonville site.  Within the cove itself delineated by 

14  a line here is about 70 acres of water, 54 acres of 

15  land that's vegetated, some of it very sparsely with a 

16  lot of opportunistic plants, but compared to other 

17  areas right around there it's pretty green.  

18            Let's get to the community.  Bob Hoyt is 

19  here.  Bob has done a lot of work and so has Jim Runion 

20  with the folks who live in Curtis Bay talking to them 

21  about what they would like to see in this area.  One of 

�                                                               Page 3

 1  the very first things they said is we want a bird 

 2  sanctuary.  We want it to be a wildlife area, 

 3  conservation area.  We want to limit public access.  In 

 4  other words, they didn't want cars to be able to get 

 5  all over the site.  Hike-bike trails are okay, but we 

 6  really want to focus on the environmental, the 

 7  education aspects.  If we're going to do a boat launch 

 8  at all, we only want it to be canoe, kayaks.  We don't 

 9  want power boats in there.  

10            There are some opportunities along the shore 

11  for wetlands.  We actually found some beach areas, 

12  too.  The trails would be very much like the Gwynns 

13  Falls trail and ultimately try to hook up with it.  

14  There would be observation towers that keyed into this 

15  environmental, education, passive recreation, and the 
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16  habitat.  

17            The pictures are always better, and there it 

18  is.  This is still in the process of being developed.  

19  This whole point here would be a bird sanctuary because 

20  of the eagle's nest and some of the other birds that 

21  are known to utilize that area.  There are a couple of 
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 1  areas for wetlands and some beach areas here.  This 

 2  would be along the new dike, a foot path or I think a 

 3  hike and bike path, and there are some observation 

 4  towers.  This is probably where the canoe launch would 

 5  be.  There would be an education center down in here 

 6  off of the existing parking lot, and the last I heard 

 7  they're trying to make a green building out of it.  

 8            This is the community wish list basically, 

 9  and we started looking at these individual elements and 

10  then some of the other requests we were getting from 

11  the resource agencies.

12            The first thing is wetlands creation.  There 

13  are two areas to the west here.  This is a wetland of 

14  pretty low function.  It's a single plant, and it's not 

15  in really good shape.  There is an opportunity to 

16  enhance that and even expand it a little bit, and there 

17  is an area over here that has a gradient that would be 

18  okay for wetlands creation without taking up too much 

19  more open water because we're already doing that 

20  elsewhere.

21            This is what that area to the east looks like 
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 1  now, and you can see where it's not exactly a 

 2  functioning wetland, any that I've ever seen.  The idea 
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 3  for the wetlands for this site and actually for a lot 

 4  of the community enhancements for this site would be to 

 5  involve the community.  In this case this is planting 

 6  at Swan Creek and the Aquarium was involved.  A lot of 

 7  Aquarium volunteers and community members got involved 

 8  in planting this out.  This was mitigation for the Cox 

 9  Creek site.  This is the way it's beginning to look 

10  now.  Of course, this is what we would be shooting for 

11  in those wetlands areas as opposed to the 

12  nonfunctioning ones that are there in the Masonville 

13  Cove now.  

14            This was a request that came mostly from the 

15  resource agencies.  The National Fishery Services 

16  recognized this as an important area for fish because 

17  it's along the south shore of the Patapsco River, and 

18  it's important for fish coming down out of the 

19  Patapsco.  

20            In this concept we would be going in to about 

21  45 acres within the cove and 50 some odd adjacent to 
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 1  the proposed DMCF and improving the substrate, 

 2  hardening it up a little bit.  That helps to improve 

 3  the benthic community, all the little things that are 

 4  basically fish food.  Then there is also a concept to 

 5  add some vertical habitat.  I don't know whether you're 

 6  familiar with reef balls, but they're these large 

 7  hollow things with a lots of holes.  They get encrusted 

 8  with things and fish go in and out of them.  It's the 

 9  kind of thing that would work well here because of the 

10  fish species that exists.  

11            Then in the areas that are shallower we're 

12  looking at improving the substrate and planting it and 
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13  habitat improvement.  It's encouraging because there is 

14  a patch of SAV that's really trying its little heart 

15  out to get ahold here.  The water clarity is an issue, 

16  the substrate is an issue, so we're hoping that if we 

17  give it the right conditions, we can really help that 

18  along.

19            This is what it looks like now.  If I were 

20  SAV, I don't think I would want to attach in there.  

21  This is typical of what the fish habitat looks like in 
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 1  many parts of the cove.  These are ceramic insulators, 

 2  and there are all sorts of other things in here now.  

 3  That would have to be removed, and the idea is to bring 

 4  in sand or something else that would be more conducive 

 5  to plant growth and fish utilization.  

 6            This is kind of a picture looking into a reef 

 7  ball.  This is a huge piece of concrete with holes in 

 8  it that fish can swim in and out of.  This is encrusted 

 9  with stuff that helps to filter the water.  The good 

10  news with this site is that there are platform mussels 

11  that are really trying to hard to live there.  There is 

12  some anecdotal information from Back River that when 

13  they came in and encrusted on stuff, they just really 

14  cleared the water up in that little area.  So we're 

15  hoping it can help the SAV along as well.  

16            This is a picture from Poplar showing that 

17  even the dike connect is habitat.  There are certain 

18  kinds of fish and crabs in particular that will use all 

19  of those little holes.  This is a picture from the 

20  Potomac River, the same species that's really trying 

21  its heart out to grow in the cove, and this is just 
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�                                                               Page 3

 1  showing you what it can be like when it's allowed to 

 2  flourish when it has got the right conditions.  

 3            Beach creation, there were two little areas 

 4  that were identified -- actually one little area and 

 5  one bigger area.  In the cove there is an area just off 

 6  here on the east side, and then along the existing dike 

 7  there is a pretty large area that a more expansive 

 8  beach could be.  This is not like a bathing beach.  

 9  This would be part of the hiking trail, but it's also 

10  to add an element of habitat for shorebirds.  Right now 

11  we've got wading bird habitat, we've got duck habitat, 

12  but the shorebirds are kind of suffering, and I'll show 

13  you why.  

14            This is that little beach area in the cove 

15  now, and right now it's rubble and these are old 

16  timbers and it's not much of a beach.  I mean there is 

17  really not much habitat there for the birds that really 

18  like that kind of shallow stuff.

19            This next picture, if it will forward for me, 

20  is behind the sand dikes at Poplar.  There is an area 

21  at this site just like there is at Poplar Island where 
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 1  you don't need to put all of that rock out there; you 

 2  can get away with sand because of the wind and wave 

 3  conditions, and we are going to be moving much more 

 4  toward this than that last beach that you saw, and we 

 5  have every reason to believe that it would take on a 

 6  character more like this than the rubble pile.  

 7            Finally integral to all of this is debris 

 8  cleanup because of some of that stuff you just saw.  
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 9  Right now we're looking at removing debris from this 

10  area here.  There are some other folks looking at doing 

11  a tree planting project in here right now.  If that 

12  doesn't take off, then we would go in and clean that up 

13  as well.  

14            Here is some of what we're talking about.  

15  This is existing on site.  These were taken this 

16  spring.  The good news is that we haven't really found 

17  liquid in any of the drums.  There is some sediment and 

18  stuff, but it's mostly just trash at this point, large 

19  amounts of wood debris everywhere, tires, and you name 

20  it.  We are going to be doing some more in-depth work 

21  on the site this summer to figure out exactly how much 
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 1  it's going to cost to haul this stuff out and clean it 

 2  all up.

 3            This is what we're shooting for, a hike-bike 

 4  trail much like Calhaven Trail Park.  I believe this is 

 5  Annapolis.  

 6            Then once everything is cleaned up and 

 7  planted and put back in better order the entire area 

 8  would be put into a conservation easement, which does 

 9  two things.  It insures that there wouldn't be any 

10  development on the site, but also allows public access 

11  for all of the stuff that we're going to be doing there 

12  for the community.  

13            Here we are putting all the layers together 

14  just to kind of show you that basically we're going to 

15  be working on just about every inch of the cove and 

16  even outside the cove adjacent to the new DMCF, and 

17  that would superimpose the community's wish list for 

18  much more like a holistic project that is not just 
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19  fixing one or two things, but really looking at more of 

20  an ecological level of restoration.  

21            I'm going to hand this back over to Frank now 
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 1  to sum up.

 2            MR. HAMONS:  I'm just basically going to do a 

 3  little summary of what you've seen at this point.  

 4            Again, the impacted area, 120 acres of open 

 5  water.  The mitigation plan right now would involve 150 

 6  acres of improved area, aquatic and upland, wetland 

 7  creation/enhancement, reef creation, SAV planting, 

 8  beach creation, debris cleanup, an environmental 

 9  education center, and additional benefits which include 

10  incapsulation of contaminated sediments which are there 

11  right now, a nature center, environmental education, 

12  community stewardship, conservation easement, ecosystem 

13  level restoration, water quality improvement through 

14  riparian buffer, and implements the vision developed in 

15  the City of Baltimore critical area management plan 

16  2002.  

17            This is the schedule.  At this point in time 

18  this is the schedule.  As you see, some of this has 

19  already happened and some of it has not.  Published 

20  notice of intent, that has.  Agency preapplication 

21  meeting, that has occurred.  All of this has occurred 
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 1  down to the meeting that -- actually where was this?  

 2  This is going through June.  The public meeting, this 

 3  is what you're in right now.  This is where we are.  

 4  Comments due the 15th of July.  I think you've already 

 5  said that, but we'll reiterate it.  Draft EIS completed 
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 6  December '05, permit application here in December of 

 7  '05, Corps MDE public notice January '06, joint hearing 

 8  February '06, circulate the final EIS April of '06, 

 9  follow it with EPA April '06, and the record of 

10  decision and permit May of '06.

11            This is where you send your comments.  So I 

12  will leave that up if you would like, and we can turn 

13  it back over to the Corps.  Jon Romeo is here with the 

14  U.S. Army Corps of Engineers, and he's the guy who 

15  can't wait to hear from you.  He will hear whatever it 

16  is you have to say.  That's how you get to John.  You 

17  write to this address or you can go back and collar him 

18  right now.  I didn't mean to say that.  

19            Jane was just pointing out there are comment 

20  cards that have this address already on it out in the 

21  hall if you want to get it.  

�                                                               Page 4

 1            MS. VINE:  Now that we have had the 

 2  presentations I think we're ready to accept the 

 3  speakers.  Do we have any political leaders or their 

 4  representatives here who want to make a statement?  

 5  No.  Then we're going to go ahead with those people who 

 6  have signed up to speak first.  

 7            First I want to call on Carol Eshelman.  Is 

 8  Carol here?  

 9            MS. ESHELMAN:  I'm Carol Eshelman.  I'm the 

10  executive director for the Brooklyn-Curtis Bay 

11  Coalition, which is a nonprofit community development 

12  corporation that's working with the communities of 

13  Brooklyn and Curtis Bay.  I'm also just for the record 

14  a member of the Harbor Team or was.  I guess I still 
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15  am.  You wanted our address.  320 East Patapsco in 

16  Baltimore, 21225.

17            The Brooklyn-Curtis Bay Coalition supports 

18  the Port's dredged placement project and the 

19  restoration of Masonville Cove, an urban biohabitat and 

20  critical area for migratory and year-around birds.  The 

21  communities of Brooklyn and Curtis Bay have been 
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 1  working to protect and gain access to the Masonville 

 2  Cove for over a decade.  Currently the bird refuge is 

 3  only available by boat, and the area is littered, as 

 4  you've seen, dramatically with old railroad ties and 

 5  other debris.  Residents want to insure that the area 

 6  will remain a wildlife sanctuary and to be able to 

 7  visit the site.  

 8            Long before the Harbor Dredging Team began to 

 9  meet I had started to talk with people about how the 

10  coalition could work to insure that the cove could be 

11  restored and protected, and others in the community 

12  literally have been working over a decade on this 

13  project and had talked to me about it when I first 

14  started.  

15            When the Masonville area was presented to the 

16  Harbor Dredging Team as one potential site, myself and 

17  other city representatives asked that we look at 

18  linking the restoration and preservation of the cove to 

19  any dredged placement project on the Fairfield 

20  peninsula, and you saw there were two different ones, 

21  so this was actually linked to both, whether it's the 
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 1  BP or the Masonville.  
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 2            The committee concurred and the projects are 

 3  linked in the report.  In the past year the coalition 

 4  has held several town meetings and smaller 

 5  environmental committee meetings with the community to 

 6  get feedback on the project.  The community has stated 

 7  they would like amenities like a nature center 

 8  building, hiking trails, canoe and kayak piers, beach 

 9  areas, wetlands restoration, observation towers, and 

10  most critically protection of the area where a bald 

11  eagle has built its nest.  

12            The Aquarium and Living Classrooms are both 

13  interested in working with the coalition to create an 

14  urban nature center.  Here students and visitors could 

15  study how nature and industry can work and thrive 

16  together.  We are envisioning building a green building 

17  that will have very low impact.  This is a unique 

18  opportunity to create a waterfront sanctuary within the 

19  city limits and to provide environmental hands-on 

20  experience for school children as they help with the 

21  restoration of the wetlands and other areas of the 
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 1  cove.  

 2            MS. VINE:  Thank you.  Next is Mary Marsh.  

 3            MS. MARSH:  My name is Mary Marsh, and I'm 

 4  president of Maryland Conservation Council.  First off 

 5  right off the bat I'll tell you that I've worked on 

 6  dredging projects pro and con for probably about ten 

 7  years, and a hand of applause needs to go to the 

 8  Maryland Port Administration because this is the first 

 9  time I have really seen they've done it the right way.  

10  They went to the community, they talked to the 

11  community, and rather than having a fight -- and 
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12  believe me I was in the Site 104 fight -- we're not 

13  having that fight now.  We're talking, we're 

14  conversing, and we're building consensus, which is 

15  important.

16            This is a site that has a legacy of 

17  contamination, and it is definitely what you would call 

18  a brownfield site.  One of the first things you need to 

19  keep in mind whenever you're dealing with something to 

20  this effect is do no harm, and therefore we're wanting 

21  to look at through the Maryland Conservation Council -- 
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 1  there is a definite need to cap the Kurt Iron site, and 

 2  addressing the contamination in the soil is important.  

 3            We also need to address the water quality 

 4  issues during construction, and looking at that 

 5  specifically during the draft EIS is important.  In 

 6  addition shoreline protection of the existing is 

 7  important also.  I served on the shoreline erosion task 

 8  force for DNR and know that there are a lot of 

 9  technologies out there that can stabilize the shoreline 

10  and provide tidal wetlands areas, et cetera, that are 

11  helpful.  These need to be looked at and we need to 

12  take a look at all the technology there.  

13            In addition is waterfowl.  The creation of 

14  the sanctuary is important for migrating waterfowl and 

15  also for those that are in the area, and hopefully we 

16  can bring about some song birds coming back into the 

17  Baltimore area.  

18            I just spent the weekend out in Western 

19  Maryland, and after listening to a grosbeak and to a 

20  yellow billed whatever -- I'm not an Audubon person, 
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21  but it was gorgeous sitting in the woods there.  It was 

�                                                               Page 4

 1  so quiet.  The birds were chirping.  I got all kinds of 

 2  work done.  I couldn't believe it.  

 3            Anyway, but important also is community 

 4  access to the nature area, and those are things that 

 5  really do need to be incorporated into this.  The 

 6  Masonville project process is a good example of 

 7  consensus building, and it's taking us down the right 

 8  step.  For those of you who may not know, the Port 

 9  actually won an award for doing this process working 

10  with the community, and I think that they need to be 

11  applauded for that.  

12            In all MCCC hopes that the EIS addresses all 

13  of these issues and takes a look at any additional that 

14  come up while we're in the process of studying this 

15  site.  Thank you.  

16            MS. VINE:  Next is Ed Garcia.  

17            MR. GARCIA:  My name is Ed Garcia.  I'm a 

18  citizen of the Orchard Beach Community on the Anne 

19  Arundel side of the river.  I didn't intend to have 

20  anything to say when I first walked in the door except 

21  Katrina asked me if I wanted to say something.  
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 1            For the last several years I have been a 

 2  member of the citizens review committee for the dredged 

 3  material management program for the Port 

 4  Administration.  I was also a member of the Harbor 

 5  Team.  I'm on the citizens oversight committee for the 

 6  Cox Creek dredge site, and that's the area that I would 

 7  like to talk to you all about.  
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 8            Anybody who has any idea as to what dredging 

 9  is about -- if they don't, then they're welcome and I'm 

10  sure that Frank Hamons and his people will be more than 

11  glad to arrange a visit to the Cox Creek dredge site so 

12  you all can see what a dredged site is like and you can 

13  all see the 113 acres of conservation area that we have 

14  right next to the dredge site.  So feel free.  Tell him 

15  you want to see it.  We have been working there for 

16  several years now, and it looks good to me.  Thank 

17  you.  

18            MS. VINE:  The next speaker is Lee Walker 

19  Oxenham.  

20            MS. OXENHAM:  Good evening.  Lee Walker 

21  Oxenham with the Patapsco River Keeper.  I'm here to 
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 1  speak for the water quality issues in the river 

 2  itself.  We're delighted to see the work that has been 

 3  done here and we applaud the work that has been done by 

 4  Ecologics and by the citizens who have worked for years 

 5  to make sure there are enhancements that are going to 

 6  make their communities better places to live, make the 

 7  Patapsco a more welcoming place for all of us to enjoy, 

 8  and most importantly for the fish and the aquatic 

 9  resources and birds to be able to come back and find 

10  this a thriving community.  In order to make that 

11  happen we have to take the steps now so that we don't 

12  have to reengineer later, and I think the Port 

13  Administration has done an outstanding job in putting 

14  the plan together.  

15            As we go forward I would like to see a little 

16  more emphasis on what is happening to the river 

17  itself.  The river is losing 120 acres of open water.  
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18  That's a big blow to the river.  We have to look at 

19  what is happening to the flow pattern through the 

20  Middle Branch.  Right now my water quality testing is 

21  finding that the worst fecal contamination anywhere in 
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 1  the Patapsco River system is in the Middle Branch.  

 2            So we've got to find a way to address that.  

 3  If something can be done to help with the issues of the 

 4  state of our water in the process of doing this, it 

 5  might be pennies on the dollar in terms of this million 

 6  dollar effort, and this is a time when we can do this.  

 7            Baltimore has just been named one of the top 

 8  ten sites in the word for tourism, and as we move 

 9  further and further away from an industrial economy to 

10  a tourism economy, recreation and particularly low 

11  impact recreation which doesn't involve the destruction 

12  of the resources that we want people to be able to 

13  enjoy, that brings back more fish so we can have 

14  fishing tournaments right here inside Baltimore Harbor, 

15  so that we can have -- so that we won't lose the next 

16  Olympic bid because our water quality wasn't good 

17  enough to hold the swimming events and the boating 

18  events, so the people who come down to enjoy the paddle 

19  boats aren't concerned about what is splashing into 

20  their children's faces.  

21            We can do this.  We can bring this river 
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 1  back.  The Hudson River was brought back.  It's now the 

 2  most productive fishery in North America.  It's 

 3  absolutely stunning, and what it took to do it was 

 4  taking the contaminated sediments out of the river, 
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 5  containing them, making sure they didn't leach back 

 6  into the river, and that's going to be a key here is 

 7  those permits on the spillways, making sure that what 

 8  is coming out of the dewatering is not going to be 

 9  putting the poisons back into the river that we've just 

10  taken out.  

11            So, again, I applaud what you're doing.  I'll 

12  provide written comments, and I hope to continue to be 

13  part of the Harbor Team.  I've only been to one meeting 

14  so far, but it was terrific.  Thank you for allowing me 

15  the opportunity to speak to you tonight.  

16            MS. VINE:  Thank you.  Glen Page.  

17            MR. PAGE:  Glen Page.  I direct the 

18  conservation program at the National Aquarium in 

19  Baltimore.  It's kind of like old home week for the 

20  Harbor Team.  There are many members here tonight who 

21  have been a member, and it has been a really remarkable 
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 1  process, truly one of profound public involvement and I 

 2  think one that has been a model nationwide, and I think 

 3  the award is testament to that.  

 4            From the National Aquarium's standpoint we're 

 5  committed to public involvement in solutions, and when 

 6  people come through and see the animals and the 

 7  exhibits, what we want to try to do is take that 

 8  inspiration and convey it into some kind of meaningful 

 9  action.  There are action opportunities all over, but 

10  what we're trying to also do is cultivate opportunities 

11  right here in our backyard.  

12            We have been working for years at Fort 

13  McHenry.  If you have been there recently, there is a 

Page 37



0615meeting.txt
14  large, about a ten acre tidal wetland.  It was done as 

15  mitigation.  It was kind of left, and trash came 

16  through and pretty much covered the site.  A lot of 

17  non-native vegetation came through, and it really 

18  wasn't serving any kind of function for fish.  

19            With public involvement, with community 

20  inspiration we have been able to take that and actually 

21  transform that into an extraordinarily valuable 

�                                                               Page 5

 1  habitat, and also with Port support as well as the 

 2  Corps of Engineers and a lot of other interested 

 3  parties we have been able to actually reengineer it to 

 4  turn it into a much more productive fish utilization 

 5  site.  So the marsh is really productive to the point 

 6  where we just recorded our 243rd species of bird 

 7  visiting the site.  That's 56% of the Maryland state 

 8  species.  It's absolutely remarkable.  If you're a bird 

 9  flying over the Patapsco, there is not a lot of 

10  habitat, so when they see this little postage stamp of 

11  a wetland, they're going to go in there.  So any 

12  habitat enhancement is critical.  

13            As we stand at Fort McHenry and look over at 

14  Masonville Cove we see a lot of activity in the 

15  wintertime with the rafting sea ducks is absolutely 

16  remarkable, the osprey, and, of course, the bald 

17  eagle.  This kind of habitat is absolutely critical to 

18  enhance that kind of population.  

19            I really applaud the work of the Port, the 

20  Corps, and all the partners involved at the innovations 

21  that are going on here, and it truly will be an urban 
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 1  demonstration; however, trash will continue to pulse 

 2  into that site, so what we also want to remind everyone 

 3  is that there will continue to need to be community 

 4  vigilance and a community program to remove that debris 

 5  on a regular basis and handle that in a most safe 

 6  manner.  

 7            So we again applaud this effort.  We also 

 8  really like the fact that this serves kind of as a cap 

 9  of the site, of the Kurt Ironworks site.  It's 

10  extremely important.  The recreational value cannot put 

11  a price tag on the opportunity for access to open space 

12  here in Baltimore, and it truly will be a model.  So  

13  from my perspective again, hats off to the team working 

14  on this, and it's time we roll up our sleeves and see 

15  what we can do to help.  Thank you.  

16            MS. VINE:  Thank you.  Next is Eamonn 

17  McGetty.  

18            MR. McGETTY:  Good evening.  My name is 

19  Eamonn McGetty.  I'm a representative of the South 

20  Baltimore Business Alliance and also the general 

21  manager of Corman and Beck Marine Construction, 6121 

�                                                               Page 5

 1  Pennington Avenue, 21226.  

 2            The South Baltimore Business Alliance is a 

 3  group of 30 companies.  It's a nonprofit organization.  

 4  We employ about 1,200 people.  Over 50% of them are 

 5  directly related to the port or have feelers that go 

 6  out to port industry.

 7            We have been working with the community, with 

 8  developers, with the city planners, and also within our 

 9  own group to come up with common sense approaches to 

10  development and the solutions needed to solve the 
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11  problems related to the conflict sometimes between 

12  industry, development, open space, et cetera.  We also 

13  want to applaud the Port, the Corps for this process 

14  that's working because we do believe that there are 

15  areas where industry and the environment can all come 

16  together and community needs can be met to be able to 

17  have jobs, open space, environmental quality, et 

18  cetera.  We can improve the quality of life in Curtis 

19  Bay, in the City, and in this area.  

20            So we support this plan, would like to see 

21  more action, and are willing to help if needed.  We'll 
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 1  step forward.  Thank you.  

 2            MS. VINE:  Rupert Denney.  

 3            MR. DENNEY:  Good evening.  My name is Rupert 

 4  Denney.  I'm general manager of a company called C. 

 5  Steinway in Baltimore, 1201 Wallace Street, 21230.  

 6            Steinway is a private stevedoring operation 

 7  in the Port of Baltimore.  We charter ships and bring 

 8  metals in through the port for ultimate distribution.  

 9  We usually do about 185,000 tons of nonferrous metal 

10  through the port in Locust Point.  I'm also here this 

11  evening representing the private facilities that work 

12  on the waterside here in Baltimore.  

13            The presentations you may have heard this 

14  evening have been primarily through the Maryland Port 

15  Administration, and, of course, we work very closely 

16  with them, and you may wonder what sort of private 

17  facilities there are around right now.  Well, Domino 

18  Sugar is a private stevedoring operation here in 

19  Baltimore, National Gypsum, American Gypsum, Rukert 
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20  Terminals are a general stevedore, U.S. Petroleum Fuel 

21  over in Canton.  We bring  commodities into the Port of 

�                                                               Page 5

 1  Baltimore.  

 2            Because this is a hearing, I have to take the 

 3  opportunity to give you some statistics because this is 

 4  what they do at public hearings.  Essentially speaking 

 5  we have about 935 -- in 2003 we had about 900 people 

 6  working in the private terminals in Baltimore.  About 

 7  700 of those live in the city.  We own and lease about 

 8  440 acres around the Patapsco River and about 12 

 9  different terminals, and we have about 2.4 miles of 

10  piers in the City of Baltimore.

11            These companies basically rely on being able 

12  to dredge their facilities in order to continue 

13  business here in Baltimore.  We rely on the dredging of 

14  the navigational channels from the Chesapeake Bay into 

15  the Inner Harbor area, and we also need to dredge our 

16  own facilities periodically as ships get bigger and we 

17  see silting up over a period of time.

18            We need to be able to do this to expand our 

19  operations as well because if we don't have this sort 

20  of facility for somewhere to put the dredged placement, 

21  our businesses wither and eventually die because we 
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 1  cannot expand, and, of course, we're forced to invest 

 2  in other areas in the United States, which would be a 

 3  shame.  

 4            The relationship between the maritime 

 5  community and the City has been around for almost 300 

 6  years.  Next year is the 300th anniversary of the 
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 7  Port.  We have been intertwined with the citizens for 

 8  that length of time.  The maritime group certainly 

 9  benefits from the relationship with the City, foreign 

10  corporations and domestic corporations, and we enjoy 

11  the support of the citizens.  We understand that the 

12  communities surrounding this particular project are in 

13  support of this, and it's with obvious delight that the 

14  industrial group and the community groups, the local 

15  community, can work hand in hand on this basis.  

16            From our perspective the proposed plan 

17  benefits the environment, the ambience of the 

18  neighborhood, and eventually the opportunity to create 

19  well-paying jobs on the facility that is developed on 

20  the port side.  I should emphasize that the likely end 

21  use of that facility if it becomes a port will not 
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 1  impact on the neighborhood negatively.  It's not dusty, 

 2  it's not smelly, and it's not dirty, so from our 

 3  perspective we think it's a terrific project, and we 

 4  would definitely support its moving forward.  Thank 

 5  you.  

 6            MS. VINE:  Next I'm calling Duncan Stuart.  

 7            MR. STUART:  Good evening, everybody.  I just 

 8  wanted to let you know that somebody from the Baltimore 

 9  City government was here, and we're very interested in 

10  this area.  I would totally ditto everything most 

11  people have said about the process.  It has been very 

12  inclusive.  The Harbor Team -- I have been sort of in 

13  and out involved with Frank and Bob Hoyt and everybody 

14  who has worked very hard to bring together the 

15  sometimes conflicting industry versus the environment, 

16  and it has been a pretty good marriage.  
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17            I want to just plug a couple of things.  On 

18  the industrial side the planning department where I 

19  work, the City planning department, we've recently 

20  passed the maritime industrial overload district, which 

21  basically draws a dividing line between condominiums 
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 1  and residential development and industrial development, 

 2  protecting both sides, and also the maritime master 

 3  plan, which has been recently passed.  

 4            I run the City's critical area management 

 5  plan, among other things, and this bird sanctuary idea 

 6  of preserving, enhancing, and improving Masonville Cove 

 7  is just a dream come true really.  I think in some of 

 8  our older data the critical area program of Baltimore 

 9  has 12 designated habitat protection areas, which are 

10  really special areas that are meant to be saved.  It's 

11  a little different from the 66 other jurisdictional 

12  programs, and Masonville Cove is one of those 

13  designated habitat protection areas.  Like I said, in 

14  some of the older inflow during migration there are 

15  many as 50,000 migratory birds in Masonville Cove.  So 

16  it's a very, very significant -- I tell people hotel on 

17  the trip of the birds to South America and back 

18  through.  

19            So I'm glad to be here, and we will be 

20  anxious in the planning department and in the City to 

21  hear your comments as well about the plan.  Thank you.  
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 1            MS. VINE:  Those are all the speakers we 

 2  have.  Is there anyone else who would like to speak?       

 3            MR. RAYMOND:  My name is Scott Raymond.  I'm 
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 4  vice-president of Living Classrooms, and I'm here first 

 5  to say thank you to the Port that allowed me to be part 

 6  of the Harbor Options Team, and I really want to echo 

 7  what a great job I think that team did and Bob Hoyt in 

 8  leading this process.  I am not a scientist, and I am 

 9  very much concerned about the environment.  

10            So I thought the process was very fair and 

11  very informative and has led me to believe on behalf of 

12  Living Classrooms that this project will create a 

13  win-win situation both for the environment and the 

14  community.  Living Classrooms, as you may know, gets 

15  involved in a lot of environmental projects that impact 

16  the area especially in Baltimore Harbor.  You may or 

17  may not know that we have one of the most successful 

18  wetlands in the Inner Harbor that we've worked with 

19  students on.  

20            Secondly, we have created an eight acre 

21  sanctuary in the Patapsco with oysters we brought in.  
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 1  We brought four million oysters back, which has 

 2  impacted the water quality in the surrounding area very 

 3  positively.  It's interesting about the reef balls.  We 

 4  have been involved in placing reef balls not only 

 5  locally, but in Florida and the Caribbean as well.  

 6            What I'm here to say very quickly is we want 

 7  to pledge ourselves, Living Classrooms, to be a 

 8  long-term partner to Masonville and to work with the 

 9  citizens and to work with the schools and the 

10  students.  We support this wholeheartedly.  Thank you 

11  very much.  

12            MS. VINE:  Anyone else?  
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13            MR. TAYLOR:  My name is Frances Taylor.  I'm 

14  the chairman of the citizens advisory committee, and I 

15  would just like to thank all of you for attending this 

16  meeting and your input.  It's priceless for the whole 

17  process that we have all been involved in with our 

18  various committees.  I would also like to invite 

19  anybody who would like additional information to visit 

20  the Maryland Port Administration website, and you want 

21  to go to the safe passage section.  Then there is a 
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 1  section for the DMMP, which is the dredge site, and you 

 2  can get our meeting times and you can get our 

 3  membership list, you can get our past meeting minutes.  

 4  They're very informative.  I would also like to 

 5  invite -- as Frank did, I would like to invite anybody 

 6  who would like to become part of our group, our 

 7  citizens advisory committee either as an individual or 

 8  as a representative for one of your organizations to 

 9  please feel free to do so and contact me or any other 

10  members at any time.  Our contact information is on the 

11  site.  Thank you very much.  

12            Our next meeting is July 13.  It's usually 

13  held at the Port Administration Building on Broening 

14  Highway.  At 6:30 we usually are served some type of 

15  refreshment.  The meeting starts at 7:00.  We're 

16  working with our agenda now.  I don't want to give 

17  anything away prematurely, but one of our presentations 

18  will probably be about sediment, this building up the 

19  Conowingo Dam, which is a major concern by a lot of our 

20  members.  Like I say, every meeting is very 

21  informative, and the public is welcome.  Thank you.  
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 1            MS. VINE:  Any other speakers?  If we have no 

 2  more speakers, I would just like to remind you that the 

 3  comment period for this public meeting remains open 

 4  until July 15, and if we have no other speakers, then I 

 5  think we can adjourn.  Thank you. 

 6            (Whereupon at 8:05 p.m. the meeting was 

 7  adjourned.) 
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Revised Final Meeting Summary 
Baltimore County Harbor Team  

Wednesday, April 21, 2004 
5:30 to 7:00 

Dundalk Community College 
Rm K 111 A+B 

 
 
 
 

Action Items from Meeting 
1. MES, MPA and the J V will draft a summary of all available geotechnical information for 

Sollers Point for presentation to Baltimore County at the next meeting on May 26. 
2. The JV will draft a summary of all information on recreational boating for presentation to 

Baltimore County at the next meeting on May 26. 
3. The JV will work on a conceptual diagram of the Sparrows Point wetlands concept, with a 

visual buffer and habit creation.   
4. The JV will work on a conceptual diagram of the Jones Creek community enhancement, 

with a visual screen, public access and trails. 
5. MPA will bring a hydrodynamic modeling expert to the next meeting to demonstrate the 

modeling that was performed as part of the feasibility study of Poplar Island. 
6. The community and local governments will continue to gather community input for the 

enhancement projects.  This is needed in order to continue to move these projects 
through the feasibility study process. 

 
 
 

Meeting Goals:  
1. Provide MPA with feedback on technical findings of placement site studies 
2. Provide MPA with details on community enhancements so studies can proceed. 

 
 
1.0 Welcome and Introductions - David Carroll introduced himself and asked others in the 
room to introduce themselves. 
 
2.0 Updates and Context for meeting - David Carroll and Bob Hoyt reviewed the purpose 
for the meeting.  They summarized the last meeting, and activities since the last meeting.  Bob 
Hoyt gave updates on activities on the projects that had been forwarded by the Harbor Team in 
2003. 
 
Planning is continuing for Masonville, Sparrows Point and the Fairfield sites, as well as the 
community enhancement sites.  An ISG site visit was conducted by the Joint Venture (JV).  The 
JV, under contract to MPA, is moving forward with studies of the three sites.   Part of the purpose 
of this meeting is to get specific community feedback on the community enhancement sites, and 
to provide study updates for the planning studies that are underway.  The community 
enhancements are still very conceptual, for the most part, and additional information is needed to 
move these projects forward to a feasibility study level. 
 
Bob explained the study phases, and the need to complete feasibility level studies in order to get 
projects funded in the WRDA 2006 federal authorization.  This definitely puts these projects on 
the fast track for the state and federal government. 
 
3.0 Sparrows Point Placement Options – Bob Hoyt and Jim Runion of GBA gave an 
update on the status of studies at Sparrows Point. They briefly reviewed the environmental data 
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collection, monitoring, sample results, and other findings.  They reviewed the project footprints 
and the geotechnical information that has been gathered.  The geotechnical studies have found 
very soft foundation materials, and coffer dams are envisioned on the west side of the facility to 
provide berthing for ships.  A sand dike is anticipated along the rest of the site.  Bob asked if 
there were community issues with the footprint, including the triangular piece added to the south 
of the terminal area.  One gentleman asked about the proximity to the channel.  The facility 
boundaries would be 300 feet from the edge of the channel.  An opinion was offered that this 
constricts the area available to recreational boaters and may induce them to either cross the river 
to the other side of the channel, or to have a fairly narrow area to maneuver in.  A discussion 
ensued on how to determine the number of boats that this might affect.  Ideas for where data 
might be available to evaluate this included the Maryland Saltwater Sportfishermen’s Association, 
marinas and DNR boater registration.  Boater polls were also mentioned.  The JV will follow up on 
obtaining this information.  Another attendee asked about the possibility of putting a fringe 
wetland on the end of the triangle. 
 
Bob asked if the new alignment for the wetlands at Sparrows SE satisfies the watermen’s and 
recreational boater’s concerns.  One gentleman asked for a review of the habitat related concerns.  
He was concerned about existing bird utilization of the proposed wetland area.  Ms. Donovan 
read from the reconnaissance report, it did not appear that significant terrestrial resources were in 
the area now.  It was pointed out that a wetland should improve possible habitat in the area for 
birds, by providing a better benthic community.  The acreage now being considered is larger than 
just a fringe wetlands, but smaller than the original concept, to eliminate the potential negative 
impact on the commercial crabbing that occurs.  Bob relayed that this larger size was supported 
by the resource agencies, because it makes a fully functional tidal wetland possible in this 
location.  Bob asked what the most beneficial landscaping/aesthetic improvements to Sparrows 
SE could be.  A screen of trees was mentioned, to provide a more pleasing view and to screen 
the industrial area from the community and boaters.  A wetland with a screen of trees behind it 
was discussed.   
 
Public access to the water was discussed.  The community groups said that this was not as 
important as at the Jones Creek enhancement project.  The ISG representative pointed out that it 
would be difficult to provide landside public access, since the area surrounding the proposed 
wetlands is the working ISG steel plant. 
 
4.0 Sollers Point East and West Community Enhancements 
Bob Hoyt reviewed the Sollers Point community enhancement plans.  The current owner of the  
proposed Key Quay area, BGE/Constellation Energy has not indicated any interest thus far in 
making this property available for this end use.  So flipping the project to the southeastern area 
where the Key Bridge meets the shore, alongside Bear Creek, is being reviewed.  Bob asked how 
the community would respond to that design.  He stated that he is aware that Turner’s Station has 
reservations about the Key Quay concept in either location.  One person raised the recreational 
boater issue – there would be less room to do boating if the community enhancement was 
making Bear Creek more narrow.  A question regarding hydrodynamic impacts was also raised.  
Frank Hamons said hydrodynamic impacts would be studied as part of any feasibility study.  
Frank also said that MPA would have a hydrodynamic modeling expert come to a future meeting 
to demonstrate and explain the modeling that was performed as part of the Poplar Island 
feasibility study. 
 
Bob asked about relevant considerations that need to be included in the studies, from a 
community and local government perspective.  Bob also asked for input from the community and 
the County on what type of community enhancement they would support at this location.   This 
information is needed so the JV can continue into the next phase of study.  The representative 
from the County stated that additional information on geotechnical properties of the potential 
building foundation would be helpful to the County and community groups, in order to better 
evaluate what was possible from a construction standpoint.  MPA and the JV said they would 
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investigate what geotechnical information was available, and would transmit that to the County or 
other groups as requested. 
 
5.0 Other Community Enhancements  
Bob Hoyt discussed Heritage Trail and the Jones Creek/Old Road Bay shoreline enhancement, 
and the need for direction from the community on these projects so MPA can follow up on them.   
 
Bob asked for an update on the Jones Creek/Old Road Bay Shoreline Enhancement project, from 
the County and community representatives who had performed a community survey.  Fran Taylor 
discussed the survey that was sent to 4,000 people in the community, asking for input on what 
the community would like to see in the way of a community enhancement project on this 
peninsula.  There were 200 responses, which is considered a good response.  People wrote back 
with everything from one line to three typed pages on what they wanted.   
 
The general answers were:   

• open space,  
• trees,  
• bike trails,  
• walking paths,  
• public access, 
• and a destination park in the vicinity of the lighthouse.   

 
One DRC idea was to use lighthouses as a theme.  There are four lighthouses in relative 
proximity to this area, in addition to Todd’s Farm, a designated Historic Landmark on North Point 
Road.  Potentially there could be an ‘anchor’ park at the lighthouse.  Many people view 
lighthouses and have lifetime lists like birdwatchers, so this could be a draw for tourists and 
visitors. 
 
Bike trails were also requested, including a bike trail up North Point Boulevard, and one to Millers 
Island that could also branch off to Ft. Howard.  There aren’t many trails on the North Point 
Peninsula now.  It was mentioned that in the past, Ft. Howard residents have expressed 
resistance to bike trails. 
 
The revitalization of Ft. Howard was discussed, including the development of Bower’s Farm, with 
122 units.   
 
A boardwalk like the one at Havre de Grace was also requested – perhaps as part of the bike trail.  
 
Rick Sheckells discussed Heritage Trail and reiterated the Port’s support of this concept.  MPA 
supports the concept of a museum and trail dedicated to demonstrating the maritime history of 
the area and to promote the concept of the POB as a working Port to the community.  He said 
MPA continues to work on their support for this option, and had identified artifacts that could be 
used.  MPA is also storing some artifacts for the museum.  This showcase of the Port of 
Baltimore’s maritime heritage through shipbuilding and steelmaking is supported at the highest 
levels of MPA.  The tabletop model of the Heritage Trail was mentioned.  This is helping to 
promote the concept within the Port community. 
 
6.0 Possible Discussion Topics for Future Meetings 
 
Possible future topics for meetings included: 

• the Corps DMMP process,  
• an update on the Innovative Reuse process including a Cardiff Mine project presentation, 
• a Bear Creek sediment remediation/TMDL update with MDE, Corps and others.  The 

Corps had mentioned that they might have money for environmental dredging, this will 
be a discussion item. 
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• Potential funding sources that might be available for the community enhancements 
• Community enhancement partnering opportunities with the Aquarium and Living 

Classrooms. 
 
 
 



 
AGENDA 

Baltimore County Harbor Team  
Wednesday, May 26, 2004 

5:30 to 7:00 
Dundalk Community College 

Building G, Room 100 
 

 
 
Meeting Goals:  

1. Reach tentative consensus on Sparrows Point southwest footprint for 
feasibility study, after discussing boating information.   

2. Reach tentative consensus on the major features of the community 
enhancements for feasibility studies. 

 
Welcome and Introductions 
 
Updates  
 
Sparrows Point Southwest 

Summary of boating information  
 Discussion Questions  

• Does the alignment of Sparrows SW minimize impacts to Bear Creek 
boat traffic and/or other recreational activities? 

• Will adding capacity to Sparrows SW present an unacceptable 
obstruction to boaters? 

Sparrows Point Southeast 
 Presentation of wetland habitat and forested upland schematic  
 Discussion Questions 

• Does the presentation capture the major features accurately? 
• What additional enhancements would Baltimore County like to request?  

 
Sollers Point East and West Community Enhancements 
 Summary of monitoring and sampling data  
 Discussion Questions 

• Is additional information needed? 
• What details can Baltimore County provide MPA on Sollers East and/or 

West? 
 
Jones Creek Community Enhancements 
 Presentation of fringe wetlands, boat ramps, public access, etc  

Discussion Questions 
 Does the Presentation capture the major features accurately? 
 Are there additional features that should be added?  

 
Possible Discussion Topics for Future Meetings 
 Sediment remediation discussion with MDE, Corps and others 

Poplar Island Hydrology models and others 
Partnerships  with the Aquarium, Living Classrooms and others 
Corps DMMP 

 Innovative Reuse process including Cardiff Mine project presentation 
 Funding sources 
 Others? 



Baltimore County Harbor Team Meeting Summary 
 
 
Date and Time: Wednesday, February 23, 2005; 5:30 to 7:30 
 
Location: Dundalk Community College, Rm K 111 A+B 

 
Meeting Goals:  

1. Discuss Issues identified at Jan 20 Harbor Team meeting 
2. Schedule next steps. 

 
Sparrows Point Placement Project Discussion 
The North Point community representatives are concerned that the proposed placement 
facility at ISG/Sparrows Point will be located too close to the shipping channels for 
recreational and commercial boaters to maneuver safely.  There is also a concern that 
reopening the Barletta Willis facility, potentially relocating the turning basin activities, 
and opening a new MPA terminal (once the placement facility is complete) will 
concentrate shipping near the coal pier channel, which will interfere with boaters heading 
north out of Bear Creek.  No issues were raised relating to the Sparrows Point East 
wetlands/containment facility footprint.      
 
There are three specific areas of the proposed footprint that are of concern:  

(1) The southern edge of the proposed footprint closest to the Brewerton 
Channel.  Slides were shown depicting the distances between the toe of 
the channel and dike.  The current footprint envisions 515 ft between the 
channel toe and the dike at the eastern corner (of the southern edge) and 
650 ft at the western corner (closest to the turning basin).  The distances 
were increased from 350 ft based on community and Coast Guard 
concerns.  The North Point Community representatives are not sure 
whether the distances have been increased enough to satisfy the boaters, 
however; 

(2) The eastern edge of the proposed footprint running into Bear Creek.  The 
group asked for the distances between the proposed dike line and the 
shipping channel (Marine Channel); and,    

(3) The northern edge of the proposed alignment parallel to the channels 
accessing Barletta Willis and any relocated turning basin activities 
(Marine Channel and Coal Pier Channel).   

NEXT STEPS:   
(1) The Joint Venture (JV) will compute the distances from the eastern 

edge of the proposed placement facility to the channel for each of the 
three potential alignments.    

(2) EcoLogix will work with MPA, the JV and ISG to estimate the amount 
of ship traffic from Barletta Wills, the turning basin and the new 
placement facility, in order to determine whether undue interference to 
boat traffic will result.  



(3) This information will be discussed with the Coast Guard, the MD 
Pilots Association, local watermen, local marina owners and 
community representatives to get their comments. 

 
Key Quay, including Sollers East Shoreline Enhancement Discussion 
The Baltimore County Office of Community Development and the Dundalk Renaissance 
Corp (DRC) presented a new footprint for Key Quay.  The DRC described the proposed 
project as a marina-based mixed-use development that targets boat traffic on the inter-
coastal waterway.  The group identified some of the issues facing the project including 
permit compliance, ownership transfer, cost and potential capacity.  BGE support for the 
project is not known at this time.     
 
The DRC also described its recommendation for the eastern side of Sollers Point.  They 
would like to see a nature trail that connects Key Quay to the Fleming Center and serves 
as an outdoor education area.  The tidal wetlands and other shoreline enhancements along 
Sollers Point should extend into Bear Creek enough to accommodate this trail and the 
environmental education activities as well as improve habitat to the greatest extent 
possible.  Additionally, it was suggested that connecting the trail to the BGE freshwater 
wetlands should be considered at the appropriate time.  The Baltimore County 
Department of Environmental Protection and Resource Management might have funding 
to help with the environmental aspects of the nature trail from Fleming Center.     
 
 NEXT STEPS 

(1) MPA/JV will try to develop options for the Key Quay footprint to see if it 
can be modified to maximize sand usage, minimize permitting issues, 
reduce cost and enhance capacity without having an adverse impact on 
its ability to serve the purpose described above. 

(2) MPA/JV will redesign the trail along the east side of Sollers Point to 
serve the purposes listed above. 

(3) MPA/EcoLogix will continue to keep the MDOT facility at Sollers Point 
updated on these proposals. 

 
Heritage Trail Discussion 
The Baltimore County Office of Community Development and the DRC proposed a new 
route for the Heritage Trail.  The modification envisions that the trail will end on the 
north side of Broening Highway and include a museum that highlights, among other 
things, MPA activities.  There is land along the Trail’s route that is located in the City 
and owned by someone who has indicated an unwillingness to sell.  This project is 
essential to the overall Dundalk redevelopment plan. Construction is scheduled to begin 
next year.  
 
 Next Steps 

(1) The DRC will inform other stakeholders including MPA and Baltimore 
County if there are specific actions that need to be taken.  

(2) MPA and Baltimore County will continue to look for ways to help 
address funding and land ownership issues. 



 
Sediment Remediation Discussion 
MDE reported that there are isolated areas in the harbor where the sediments have high 
concentrations of contaminants, such as PCB’s, pesticides, and heavy metals (Cr, Cd, Pb, 
& Zn). Fortunately, most of the contaminants are bonded to silts and clays in the 
sediment and are not found in the water column.  It was also pointed out that previous 
reports have indicated that the dredged material from the existing channels is largely 
clean.  MDE will develop TMDL’s for nutrients in the Harbor by 2005 and 
approximately a year later for toxics. 
 
Techniques to remediate the sediment pollution include:  

(1) Natural attenuation, which involves leaving the contaminated sediment in 
place and letting be covered by siltation; 

(2) Environmental dredging of the hotspots, done carefully so it does not cause 
the contaminants to mix into the water column; and, 

(3) Bioremediation, which involves injecting biota that digest contaminants into 
the sediment. 

               
NEXT STEPS:  

(1) MDE will identify hot spots in Bear Creek and Old Road Bay/Jones Creek 
area. 

(2) MDE will propose the most effective and environmentally appropriate 
remediation method. 

(3) MDE will coordinate with the Army Corps of Engineers, EPA, DNR and 
MPA to prioritize hot spots and initiate appropriate remediation projects, as 
quickly as possible. 

          
 
6:50 Jones Creek Community Enhancements Discussion 
A diagram of community enhancements in the Jones Creek/Old Road Bay area was used 
as a starting point for the discussion. Each one was discussed individually and then new 
ideas were offered.  The specific enhancements discussed were:   

(1) Sollers Point East Wetlands/Containment Facility – as stated above, there are 
no issues relating to the footprint of this project at this time;  

(2) Enhancements along ISG’s eastern shoreline – wetland creation and habitat 
improvements are still being recommended but there does not appear to be 
much enthusiasm for them from the community and protection from liability 
for ISG will need to be provided; 

(3) A community boat ramp and enhancements at a site at the northern bend of 
Jones Creek known as site 3B.  This parcel is owned by ISG and leased to 
Baltimore County.  Enhancing the wetlands and habitat area is being 
recommended but ISG liability protection issues must be resolved.  The North 
Point community representatives, however, are reconsidering the previously 
recommended boat ramp because they do not believe it will serve the best 
interests of the nearby residents.  Additionally, the current lease allows for 
passive recreation only; 



(4) Stormwater Controls in North Point Peninsula.  Community representatives 
are recommending that the flooding and associated water quality issues be 
addressed.  The County mentioned that it has existing programs that can help 
determine what measures are appropriate for resolving the problem and that 
any stormwater retrofit plans should be incorporated into the County Master 
Plan. 

(5)  Sediment remediation was discussed above. 
(6) A survey of the shoreline beginning at Ft Howard and continuing around the 

Peninsula toward the Bay and then into Back River to identify the erosion 
control measures necessary to protect this shoreline.  The County and State 
have programs that will provide much of the information.  Then funding 
questions will need to be addressed. 

(7) Fragmite removal and a potential boat ramp near an elementary school just 
north of Fort Howard.  The community is still recommending this project. 

(8) North Point State Park boardwalk and nature trail from Baylight Ave. to Fort 
Howard.  The community would like to have public access into the park for 
environmental education purposes.  DNR currently restricts access and usage 
and thus discussions with policy level personnel may be required. 

(9) A North Point Community representative offered an alternative to site B3 for 
a community boat ramp.  The suggestion was to locate it off of a 12-acre site 
at the headwaters of North Point Creek, which has deep water, is near the trail, 
and is at the end of the Haul Road.  It was noted that opening Haul Rd could 
be controversial with the community. 

(10) A possible park, fishing pier and boat ramp on Todd’s Inheritance, which 
is on Shallow Creek was suggested by the Baltimore County Office of 
Community Development. This suggestion will require more discussion with 
the community representatives. 

 
NEXT STEPS 
(1) The Baltimore County Department of Environmental Protection and 

Resource Management will identify potential public boat launching 
locations and Site B3 environmental enhancements, and will assess the 
potential for a new boat dock in Shallow Creek; 

(2) Baltimore County Office of Community Development will provide more 
details on a potential enhancement project at Todd’s Inheritance and 
determine whether it has community support;   

(3) The North Point community representatives will continue to meet with the 
residents of North Point to determine the level of support for each of the 
community potential enhancements; and,   

(4) MPA, JV and EcoLogix Group will work to get DNR’s support for the 
potential enhancements at North Point State Park.   

  
Future Meetings Scheduled 
 It was decided by the group that there will be a follow up meeting of the 
Baltimore County Harbor Team in mid March. 
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DRAFT Meeting Notes for the Harbor Team Meeting 
July 14, 2005; 6:00pm 

Living Classrooms Foundation 
Baltimore, MD 

 
Meeting Attendees: 
 
Baltimore City Department of Planning:  Beth Strommen 
Baltimore County Department of Environmental Protection and Resource 
Management (DEPRM):  David Carroll, Candy Croswell  
Baltimore County Office of Community Conservation:  Raymond Heil, Jay Doyle 
Baltimore Development Corporation (BDC):  Larisa Salamacha 
Baltimore Harbor Watershed Association:  Phil Lee 
Brooklyn & Curtis Bay Coalition:  Carol Eshelman 
Citizen:  Stanley Snarski, Erin Saul 
Citizen’s Advisory Committee (CAC):  Fran Flanigan 
Dundalk Renaissance Corporation:  H. Ed Parker 
EcoLogix Group:  Bob Hoyt, Paul Massicot 
EA Engineering, Science, and Technology (EA):  Jane Boraczek 
Gahagan & Bryant Associates (GBA):  Jim Runion 
Greater Dundalk Alliance:  Darlene Stauch 
Greater Dundalk Community Council:  Thomas Kroen 
ISG Sparrows Point:  Bob Abate 
Living Classrooms Foundation:  Scott Raymond 
Locust Point Civic Association: Mike MacIntyre, Erin Saul 
Maryland Department of Natural Resources Critical Area Commission:  Dawn 
McCleary 
Maryland Environmental Service (MES):  Tammy Banta, Mike Rooney, Stephanie 
Maihan 
Maryland Geological Survey (MGS):  Jeff Halka 
Maryland Port Administration (MPA):  Ron Burns, Frank Hamons, Dave Bibo 
Stephen Storms, Nathaniel Brown, Bill Lear, Katrina Jones 
Moffatt & Nichol:  Kristen Gaumer, Pete Kotulak 
National Aquarium in Baltimore (NAIB):  Glenn Page 
North Point Peninsula Community Coordinating Council (NPPCCC):  Francis 
Taylor, Harry Wujek 
Patapsco Back River Tributary Team:  Jack Anderson 
Trust for Public Land:  Halle Van der Gaag 
Turner Station: Courtney Speed, Gloria Nelson 
Turner Station Development Corporation:  Dunbar Brooks 
University of Maryland Center for Environmental Science (UMCES):  Elizabeth 
Price 
U.S. Army Corps of Engineers (USACE):  Jeff McKee, Steve Harman 
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Introductions, Meeting Goals, and Overview of Agenda  Bob Hoyt 
 
Mr. Hoyt welcomed the group and everyone introduced himself or herself.  Mr. Hoyt 
stated that the purpose and goals of the meeting were to: 

• Inform MPA of the Harbor Team’s recommendations for community 
enhancements to be included in the Masonville Environmental Impact Statement 
(EIS). 

• Develop a strategy for connecting proposed biking/hiking trails into the existing 
system. 

• Identify outstanding issues and the schedule/process for addressing them. 
 
Turner Station Community Enhancements and Discussion Dunbar Brooks 
 
Mr. Brooks explained that the community of Turner Station would like the Fleming 
Center and the Health Path to be connected with Sollers Point.  He suggested establishing 
an implementation team to look at what could reasonably be done in to accomplish this.  
The community would like the Health Path to connect with the proposed Sollers Point 
Trail in order to enable people to walk the entire peninsula.  He also mentioned that some 
shoreline restoration is already underway with funding from Baltimore County.   
 
Mr. Brooks informed the Team that the Community has been talking to BGE to try to 
work out any potential issues with right-of-ways.  BGE is currently looking into the plans 
internally to see if they could work.   Mr. Hoyt pointed out that there are other 
alternatives for the trail if BGE does not agree to work with us at the present time. 
 
Key Quay Discussion      Ed Parker   
  
Mr. Parker explained that for Key Quay, the community decided to propose a smaller 
project than the original version.  The proposed project is designed to improve the 
wetlands and water quality at Sollers Point.  The plans would include wetland creation, 
restoration, and enhancement. 
 
The goal of Key Quay is still to connect the community to the water.  One proposal is to 
create a “Star Spangled Banner Trail” to be built along the proposed new wetlands and 
then apply for national recognition for the trail.   
 
The community put together four potential footprints for Key Quay.  They include 
wetlands created with clean dredged material, a marina, a pier, and observation towers to 
view Fort McHenry, the Key Bridge, and the Francis Scott Key Buoy.  The proposal 
includes hiking/biking trails connecting Turner Station.  The buildings would be 
constructed on uplands instead of on piers as originally proposed. 
 
Mr. Hoyt thanked Mr. Parker for relaying the community’s ideas on what they would like 
to see at Sollers Point for Key Quay.  He added that the design and engineering team 
working on the Harbor projects is hoping to get on the agenda for the Joint Evaluation 
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Committee meeting on July 27th to present the ideas from the community and receive 
feedback from the regulatory agencies. 
 
North Point Community Enhancements    Fran Taylor 
 
Mr. Taylor explained that the North Point Peninsula Community Coordinating Council 
sent all community residents a survey in 2003 in order to obtain suggestions on changes 
they would like to see in their neighborhoods.  The survey results indicated that the most 
important topics to the community included protecting and preserving the area.   
 
The proposed community enhancements include environmental remediation; the North 
Point Historical Greenway Trail; the North Point State Park shoreline and pier 
stabilization, a waterfront promenade, and boardwalk; North Point Regional Community 
Center; rebuilding of Sparrows Point Road; construction of a community boat ramp; and 
Todd’s Inheritance shoreline restoration.  Mr. Taylor provided an explanation of each of 
the enhancements during his power point presentation. 
 
Mr. Hoyt stated that the next step is for Baltimore County government to work with the 
community to finalize the list and identify the enhancements that could be State projects. 
 
Masonville Community Enhancement     Carol Eshelman 
Presentation and Discussion  
 
Mr. Hoyt reminded the team that the Masonville enhancements need to be contain more 
detail than Sparrows Point and BP Fairfield because the permit application and the EIS 
for Masonville need to be submitted in draft by the end of the year.  On June 15th, there 
was a public scoping meeting held at Harbor Hospital to begin the formal EIS process for 
Masonville.  At the meeting, the project was supported by all speakers.  Public comments 
are due tomorrow, and comment cards were made available to the Harbor Team 
members. 
 
Ms. Eshelman informed the Team that the Brooklyn and Curtis Bay Coalition (BCBC) 
began in September 2000 and focuses on long range solutions for the community.  The 
Baltimore City Planning Department adopted the Strategic Neighborhood Action Plan 
(SNAP) on June 30, 2005, which is the plan to enhance the community. 
 
Ms. Eshelman stated that the community would like to have Farring Baybrook Park 
connected to Masonville Cove.  Currently there is little to no access to the Cove and 
conditions along the shoreline are degraded.  The community has a specific plan for what 
they would like to see at Masonville Cove, which has been previously discussed at 
Harbor Team meetings.  In addition to these plans, the community would like to have 
signs at Farring Baybrook Park linking that park to the Cove, along with a bike path 
linking the two.  Ms. Eshelman showed the viewshed analysis from Fort McHenry and 
Harbor Hospital.  Ms. Eshelman pointed out that the key aspects of the project at the 
Cove are to have a nature preserve for students to learn about the environment, and to 
have bike and pedestrian trails. 
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A question was asked about the ownership of the property.  Ms. Eshelman responded that 
the MPA currently owns the property, but the community plans to get a conservation 
easement for the area.  Mr. Hoyt mentioned that Swan Creek Wetland at Cox Creek could 
be used as a model.  Mr. Page added that the Cove could also be modeled off of the 
wetland at Fort McHenry.  He explained that the wetland at Fort McHenry has been 
successful.  He also said that funds are not only needed to establish the wetland; they are 
needed to maintain it, as well.  Mr. Hoyt stated that both the National Aquarium and 
Living Classrooms Foundation have indicated interest in partnering to ensure a successful 
wetland project. 
 
City and County Bike Trail Discussion Halle Van der Gaag 

Beth Strommen 
   

Ms. Van der Gaag explained the process that went into creating the Gwyns Falls Bike 
Trail.  She pointed out that all stakeholders had roles and responsibilities.  The trail 
currently covers 14 miles through 30 diverse neighborhoods.  It took 14 years and $14 
million to get the trail where it is today, and it is still growing. 
 
Ms. Strommen added that Baltimore City is committed to getting the Gwyns Falls Trail 
connected to Masonville Cove.  The City is currently looking at ways that the Trail could 
safely cross the Hanover Street Bridge. 
 
Identifying Outstanding Issues and Next Steps   Bob Hoyt 
 
Mr. Hoyt informed the group that the next Harbor Team meeting will be in mid-October.  
At that time the group will begin to turn its attention back to the placement facilities.  
Topics of discussion could include hydrodynamics at Masonville, how the Bear Creek 
alignment at Sparrows Point could affect recreational and commercial fishing, and 
sediment remediation with Maryland Department of the Environment’s (MDE) Total 
Maximum Daily Load (TMDL) program.  Community enhancement options will also be 
discussed as needed. 
 
Mr. Hoyt requested that Team members email him with other issues they would like to 
see on the next meeting agenda.  He added that meetings with North Point and BCBC 
would continue. 
 
Mr. Abate asked when the proposal for the legislation change for Sparrows Point would 
have to go through in order to allow that project to move forward.  Mr. Hoyt responded 
that the legislation change would probably not be proposed before the 2007 legislative 
session.   Mr. Hamons confirmed that statement.    
 
The meeting was adjourned. 
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APPENDIX Q - MASONVILLE DMCF 
 LIST OF PREPARERS 

 
Name Organization Title or Role in DEIS 

U.S. Army Corps of Engineers – Baltimore District Team 

Vance Hobbs Operations Division, 
Regulatory Branch Maryland, Section Chief 

Jon Romeo Operations Division, 
Regulatory Branch Biologist/Reviewer 

Mary Frazier Operations Division, 
Regulatory Branch Biologist/Reviewer 

Mark Mendelsohn Planning Division Biologist/Reviewer 

Jeffrey McKee Operations Division, 
Navigation Branch 

Chief, Deep Draft Navigation 
Section/Reviewer 

Michael Snyder Engineering Division Civil Engineer 
C. Jeff Lorenz Legal Division Assistant District Counsel 
Maryland Port Administration (MPA) Team 
Frank Hamons MPA Deputy Director 
Dr. Stephen Storms MPA Study Leader 
Nathaniel Brown MPA Agency Coordination 
William Lear MPA Reviewer 
John Vasina MPA Finance/Contracts 
David Bibo MPA Technical Reviewer 
Katrina Jones MPA Public Outreach 
EA Engineering, Science, and Technology Team 
Dr. Frank Pine EA Engineering Project Director 
Jane Boraczek EA Engineering Project Manager 
Kaitlin McCormick EA Engineering Project Scientist 
Sarah Koser EA Engineering Biologist 
Karin Olsen EA Engineering Chemist 
Todd Ward EA Engineering Oceanographer 

Keith Boegner EA Engineering GIS/Data Manager Specialist 
Richard Stanley EA Engineering GIS Specialist 
John Matkowski EA Engineering Fisheries Biologist 
Bill Rue EA Engineering Water Quality Specialist 
Jon Yost EA Engineering Modeler 

Bob Newman EA Engineering Air Quality Specialist 
Peggy Derrick EA Engineering Technical Reviewer 
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Name Organization Title or Role in DEIS 

Jeff Elseroad EA Engineering Senior Technical Reviewer 
Emily Goodfellow EA Engineering Project Scientist 
Gahagan and Bryant Associates (GBA) Team 
Dennis Urso GBA Senior Engineer 
Jim Runion GBA Project Manager 
Daniel Wilson GBA Project Manager 
Moffatt & Nichol Engineers  Team 
Tom Shafer Moffat and Nichol Engineers Senior Engineer 
Peter Kotulak Moffat and Nichol Engineers Senior Engineer 
Kristen Gaumer Moffat and Nichol Engineers Project Engineer 
Eric Smith Moffat and Nichol Engineers Project Engineer 
Maryland Environmental Service (MES) Team 
Tammy Banta MES Senior Technical Reviewer 
Michael Rooney MES Project Scientist 
Karen Cushman MES Project Scientist 
Stephanie Lindley MES Project Scientist 
Megan Simon MES Project Scientist 
Ecolgix Group 
Robert Hoyt Ecologix Group Community Outreach 

Paul Massicot Ecologix Group Community Outreach 
University of Maryland Center for Environmental Science (UMCES) Team 

Dr. Dennis King UMCES Environmental Economist 

Dr. Lisa Wainger UMCES 
Ecological and Economic 
Modeler 

Elizabeth Price UMCES Research Associate 
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