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LO WORK MANAGEMENT PLAN

1.1 lNTRoIxJcTIoN
Since 1824, the Baltimore District of the US AIIIIy COIPSof Engineers has been actively involved

in constructing and maintaining a system of channels to dlOW large, deep draft shipping vessels to call on
the Port of Baltimore. Until recently, these channels were adequate in size md depth to accommodate the
vessels. However, recently shipping companies have k Conmcting l=ger vessels that require more
&& Due to these changes, the Port of Baltimore decided to increase the width and depth of the existing
anchorages and channels, by dtiging, in order to *Y competitive in the international shipping industry. In
support of that decisio~ on 23 June 1988, the United States Congress, via House Documents Mmber 94-
181, 94th Congress, Ist Session, and Number 86, 85th Congress, Ist Session, authorized the Army Corps of
Engineers to perform study to determine if improvements to the existing anchorages and channels was
Cecessay. IrI response to the Congressional mandate, the US Army Corps of Engineers, Baltimore District
performed a reconnaissance study. In April 1992 the Baltimore District published a report titled, BaZtimore
Hmbor Anchorages and Channels, Maryland, Reconnaissance Report, ApriI 1992. The report
recommended that a feasibility study be performed to, in parg “to evaluate the specific engineering,
environmental and economic efkcts of alternative improvements.”.

1.2 SAMPLING OBJECTIVES
There are two sampling objectives for this investigation. Fi~ environmental sampling of sediments

that will be dredged will be petioxmed. Chemical analysis of these sediments will be used to determine the
dredged material disposal requirements. Second, geotechnical sampling of sediments that will be dredged
wi[l be petiormed. Standard Penetration Test data and soil test resuks of geotechnical samples will be used
to confirm the results of a previous geophysical investigation for characterizing dredging conditions.

1.3 SAMl?LmTG LOCATIONS
The project site has been divided into five work areas. These work areas are defined as South

Locust Point (SLI ), Anchomge Areas 2 & 3 (W2 and AA3), Anchorage Area 4 (.AA4), the Terminal
Chaiinels (TC5 and TC6) and Curtis Creek (CC7). Both environmental and geotechnical sampling will be
performed in the first four work areas. Additional sampling will be pefiormed in the Curtis Creek work
area only if time and finding are available. Figure 1 in Appendix B shows the project site. Figures 2 and
3 in Appendix B sho~v the boundaries of the first four work areas.

Environmental sampling locations were selected by dividing each work area in equal areas and then
selecting an unbiased boring location that is representative of each area. Geotechnical sampling locations
were selected to confirm the results of a previous geophysical investigation by sampling calibration points
and anomalous conditions. Additional geotechnical sampling locations were added to provide evenly spaced
coverage of all work areas.

-.

1.3.a South Locust Point

The work area near South Locust Point (SL1 ) is located towards the western end of the Ferry Bar Channel
as shown in Figure 2. The investigation area measures approximately 1600 feet long and 600 feet wide.
The investigation area is an old remnant channeI that will be deepened and widened to permit one way ship
mafflc in and out of the SL 1 marine terminal. A total of four environmental borings and four geotechnical
borings will be completed in the SL1 work area. All borings will be sampled to a depth of 4S.O feet below
Mean Lower Low Water (MLLW). Average water depth is expected to be 29 feet and average coring

B: Wal-i+x\iV-PL.AN2 31 h4ar 94 1



length is expected to be 16 feet. Detailed information on each boring location is included in Appendix B.

1.3.b. Anchorage Areas 2 & 3:

The work area in Anchorage Areas 2 & 3 (AM2 and M) is located along the notieast side of the Foti
McWnry Channel between Femy Bar and Cuds Bay Channels md northwest of the West Dundalk Branch
Channel as shown in Figure 3. The investigation area measures apprmimately 4400 f=t long and 2100 fket
wide. The investigation area is an exkting anchomge basin that will be deepened to accommodate larger
ships. A total of eight environmental borings and eight geotechnical borings will be completed in the M
and W work area There is one additional geotechnical boring in the N and W work area that may
be completed if time permits. All borings will be sampkd to a depth of 45.0 f-t below MLLW. Average
water depth is expected to be 34 f- and average coring Ieng”&is expected to be 11 f=t. Detailed
information on each boring location is included in Appendix B.

1.3.c. Anchorage Area 4

The work ama in Anchorage Area 4 (AA4) is located approximatdy 1000 feet southeast of the AA2 and
AA3 work area as shown in Figure 3. The investigation area measures approximately 1500 f~t long and
1500 f~t wide. The investigation area is an existing anchorage basin that will be deepened to
accommodate larger ships. A total of four environmental borings and six geotechnical borings will be
completed in the AA4 work area All borings will be sampled to a depth of 45.0 f-t beiow MLLW.
Average water depth is expected to be 33 f~t and average axing length is expected to be 12 feet. Detailed
information on each boring location is included in Appendix B.

!.J.d. T~inal Channels

The work area at the Terminal Channels (TC5 and TC6) consist of two branch channels to the Dundalk
marine terminal and the connecting channel between Dundalk and Seagirt marine terminals as shown in
Figure ~. The investigation area is limited to within 150 feet of both sides of the existing channels except
for two proposed cutoff angles; one that extends north towards Colgate Creek from the connecting channel
aiid the other at ‘he intersection of West Dundalk Branch and Fort McHenry Channels. The terminal
clmnels wi 1I be widened to accommodate larger ships. A total of ten environmental borings and seven
~eotechnica] bo~ngs Wi]]be completed in fie TC5 ad TC6 work sea. There are three additional

~eotechnical borings in the TC5 and TC6 work area that may be completed if time penn its. All borings
wi]1 be sampled to a depth of 45.0 feet below MLLW. Average water depth is expected to be 27 feet and
average coring length
.4ppenaix B.

1.3.d. Curtis Creek

is expected to be 18 feet. Detailed information on each boring location is included in

The optional work area in Curtis Creek (CC7) is located southwest of the western edge of the Curtis Bay
Channel as shown in Figure 1. The investigation area measures approximately 600 feet wide by 3000 f~t
long. The investigation area is an existing channel that is being considered for both widening and
deepening. .4 total of four environmental and four geotechnical borings will be completed in the CC7 work
area is time and finding permits. All borings will be sampled to a depth of 45.0 feet below MLLW.
Average water depth is expected to be 35 feet and the average coring length is expected to be 10 feet.
Detailed informa~ion on each boring location is included in Appendix B.

nln
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L4 PROJECT 0RGAMZ4TION
The project management organ;ation for the Baltimore .4nchorages md Channel Feasibili~ Study

~ is beiow. The responsibilities of each person are provided. The Contractor will provide tug boat and barge
support. Quality Assurance testing will be pefionned by New Engbd Division Environmental Laboratory.

Planning Division Pmiect Manaze~ The PluLning Division Proj@ Mmagei is responsible
for establishing and executing project adminis~tion project conhols, project-related policy matters, and
project levels of authority, responsibility, and communication with outside agencies. Mr. Wesley hlatheu
(CENAB-PLPC) will serve as the Planning Division Project Manager. His phone number is (410) 962
4399.

T=hnical Swxmt Team: The Technical Support Team is responsible for preparing tile
Project Work Plan. The team is comprised of personnel fkom HTRW Branch (CENAB-EN-HT),
Geotechnical Branch (CENAB-EN-GG), Planning Division (CENAB-PL-EC), and Operations Division
(CENAB-OP-B). Key personnel from the team include:

Operations Coordinator Mr. Brian Walls (CENAB-OP-B) provides support regarding water
and sediment qua[ity sampling and testing. His phone number is (41O) 962-5677.

Geotechnical Coordinator Mr. Christopher Evans (CENAB-EN-GG) provides support
regarding geotechnical samphng and testing. He is also responsible for coordination with the tug and barge
Contractor. His phone number is (410) 962-4431.

HTRW Coordinator Mr. Russell Marsh (CENAB-EN-HT) provides support regarding
envirorimental sampling and testing. He will serve as the Engineering Division Technical Lead for the
projecz. His phone number is (41O) 962-2227.

Project Chemist: Mr. Robert Miller (CENAB-EN-HT) provides support regarding
eni’ironmenta! sampling and testing. He will also serve as the Quality Assurance Officer. His phone
~umber is (4 i O) 962-6744.

Industrial Hwzienist: The indutial Hygienist will be responsible for providing safety
wideiines and procedures. The Industrial Hygienist will approve all Health and Safety Plans. Ms.=
Citamayne ‘Kirkiand (CENAB-EN-HT) will be the Industrial Hygienist. Her phone number is (410) 962-
277i.

Site Safetv Officer: The Site Safety and Health Officer ensures compliance with site-
specific Health and Safety Plan during site activities. Instructs site personnel in site-specific Health and
Safety procedures through daily meetings. Mr. James Moore (CENAB-EN-HT) will be the Site Safety
O~cer. His phone number is (41O) 962-6742 (office) or (41O) 591-7681 (mobiielfield).

Site Su~ewisor: The Site Supewisor will be responsible for coordination all field activities
to ensure that safety and security requirements are met. This position wil! provide oversight for site
mobilization and demobilization, coordination for testing and sampling. Mr. Jim Carpenter (CENAB-EN-
GGE) will be

B .\Sal-Har\lV-PLA.?

the Site Supervisor.

%rn~linsz Personnel: Sampling Personnel will conduct sampling of various media for
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chemical and/or physical analysis. Tine Sampling Pe.rsonnei will compiy with all rvquimments of the Work
Plan. Mr. James Moore will be the ptim~~ sampjer, however, personnel from the Technical Support Team
may assist in rhe samp!ing =~ivities. ~

Contracto~ J. Willis Smith and Brother, Inc. will provide tug boat and barge suppoti for the
d-uration of the field ?raj=t. The Con-~or ~~ill Comply wi&J fill applicable requirements of his contract.
‘Thepoint of contact for the Contractcx will be Mr. Paiil Stradley. His phone number is (410) 355-7626.

1.5 IDEh~FICATION OF APPLICABLE RELEVANT AND APPROPRIATE REQUIREMENTS

Listed below are the applicable relevant and appropriate requirements which will govern the work efforts at
the site.

● 29 CF
● 29 CF
● 29 CF
● 29 CF
● 40 CF
● 40 CF
“ 40 CF
● 46 CF
‘ 40 CF

<1904
? 1910
? 1910.120
? 1926
1122
{ 130
~ ~60.2so

: 300
11500-8

Recording and Reporting Occupational Injuries and Illnesses
Occupational Saf@ and Health Standards
OSHA - Hazardous Waste Operations
Safety and Health Regulations for Construction
National Pollution Discharge Elimination System
Water Quality Planning and Management
Resource Conservation and Recovery Act
National Contingency Plan
National Environmental Policy .4ct (NEPA)

1.6 SITE GEOLGGY

The Che=P~~e BaY is )o~ted in the Atlantic Coasta! Plain physio=-phic province and is
characterized by sequences of sands, silts, and clays overlying crystalline bedrock. The geological] y
unconsolidated marine sediments date from the Cretaceus. Te~iary, Pleistocene, and Recent periods and
dip in .a southeasterly direction towards the Atlantic Ocean. The geneml geologic se~ing of the Baltimore
iiafoor is comprised of a series of wedge shaped Cretaceus and Tertiary sediments dipping and thickening
seaward. The older and genexally harder Cretaceus materials appear farthest to the no~h and west within
13ahimore Harbor, wh iie the younger and less compact Tertiq sediments are typically in the southern and
casem portions.

Geoiogic information in Baltimore Harbor was studied extensively during the planning stages for the
construction of the Francis Scott Key Bridge, Fort McHenry (lntermate 95) Tunnel, and 50 Foot Dredging
Project of the Fort Mcl-ienry Channel. Materials identified in the analysis were of Recen~ Pleistocene, and
Cretaccous age. A thick stratum of organic silty clays to organic sandy silts exist at the harbor bottom and
the consistency of this material ranges from soft to stiff. The upper few feet of sediment are typicaliy in a
sem.i-liquid state. The bottom deposits also contain areas of decomposing organics and petroleum residue.
Underlying these materials is a stratum of compact to very compact silty sand to gravelly sand existing
k!ow an elevation of -60.0 feet Mean Lower Low Water.
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The presence of very competent materials near the bottom surfii was detected during these past
studies. In the area of the Fort McHenry Tunnel, sofi muds were found to overlie a very stiff clay, thought

b to belong to the Cretaceus Raritan Formation. Also, iron-cemented Pleistocene sands were encountered in
numerous locations in the Fort McHenry Tunnel area In the vicinity of the Key Bridge, compact soils
consisting of stiff, variegated silty clays of the P~w Formation and compacted sands and gravels were
detected at the harbor bottom.

‘he recent geophysical survey complet~ = pm of this f-ibility *dy indicates that most of the
proposed drilling locations are dominated by a high density material. T’his material may consist of highly
competent clay or sil~ clay tith ~ zones of loose, -P-, or possibly cemented sands. within
large areas of the study, the ptiq s~fimt layer is overlain by a low densi~ fluid mud which may reach
thicknesses up to 4.0 f-

2.0 QUALITY ASSUIUNCE PROJECT PLAN

2.1 Quality Assurance Objectives

2.1-a. Purpose

The purpose of this QAPjP is to speci~ sampling analytical quality control procedures that will
allow the data collected for Baltimore Anchorages and Channels Project to be of sufficient quali~ in
making sound project decisions. The specific quality assurances objectives that are required for the data are
developed and identified, through the Data Quality Objectives (DQOs). DQOS take into consideration the
intended use of the da- the procedures available for lab analysis and the resources available. Once the
DQOS for each data collection activity have been established, analytical methods are selected. Specific
quali~ assurance objectives for the analytical methods are then determined.

2. 1.b. Data Requirements

The purpose of this sampling program is to examine the proposed dredging site for hazardous
material contamination and comply with Federal (EPA and USACE) and State regulations regarding
characterization of dredged material. A review of the Baltimore Anchorage and Channels contamination
conditions was pefiorrned by CH2M HILL, Inc. (Hemdon, VA) under contract DACA31 -89-D-0056 with
USACE. The January 1994 report indicates that concentrations of metals in the proposed dredge areas are
~~ter than those of their counterparts in the Chesapeake Bay. Semivolatiles, and pesticides were also
found in the harbor area. The extent of semivolatiles, pesticides and heavy metals contamination in the
soil/sediments is required for the proper disposal of the dredged material and to predict the qua[ity of the
effluent during the dredging operations. Voiatiles will not be examined because the previous studies did not
identi~ volatiles as pollutants contained in the Baltimore Harbor sediments. It should also be noted that
composite samples can not accurately be analyzed for volatiles.

2. 1.c. Data Quality Objectives and Quality Assurance Objectives

The DQOS need to be supported by a certain level of quality which is based on the intended use of
the data. Since the primary objective is for the proper disposal of the dredged material, the level of the
generated data must be of a sufflcent quality to identi~ the levels of contaminants present in the dredged
material. If the levels of contaminants are more than ~enty times Resource Conservation and Recovery
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Act (RCIW) Hazardous Waste Regulatory Levels, the Toxicity Characteristic Leachate Procedure (TCLP,
EPA SW 846-Method 1311) will be used to determine the leaching characteristics of the material. The
modified elutriate test will predict the quality of effluent discharged from confined dredged material during ~

dredging operations. Level III analysis will be performed on the soilkxhnent and the ehxtriate liquid by
the laboratory to identi~ the extent of the contamination, if necessary, followed by the TCLP procedures to
determine the leaching characteristics. The laboratory is validated by the Corps of Engineers.

2. 1.d QA Objectives for Measurements

Data assessments and review wiil be accomplished by the project QA/QC Of&r. Problems arising
during sample collection, packing shipping or analysis will be taken into consideration in the data
assessment.

The following procedures will be used to evabt.e data precision, accuracy, and analytical
completeness for the analyses conducted.

2.1.d. 1 ACCUraCy

Accuracy is the degree of agreement ~een a measurement and the tme value or expected value
and is expressed as percent recovery as follows:

Percent Recovery (%R) = X+T X 100

where X = the observed value of measurement
T= “true” value

These recoveries will be compared with the control limits and the outlier will be assessed in
conformance with other QC data. The surrogate recoveries will also be calculated as above and compared
against the limits set for the methody. If the surrogate percent recovery limits are exceeded, the data will
be assessed as specified hereafter.

In addition, the matrix spike and matrix spike duplicate sample results will be used to calculate the
percent recovery.

Percent Recovery (’%oR)= X + [S + T] x 100

where X = obsewed value after spike
S = sample value
T = amount spiked

The matrix spike and matrix spike duplicate percent recoveries will be compared against procedure
published limits. Sunogate recoveries will be compared against the method approved limits.

2. 1.d.2 Precision is an estimate of variability and is expressed as relative percent difference (RPD)
for dupiicate environmental samples and for duplicate control samples, as follows:

RPD (%) = [S-D] + [(S+D~2]
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where S = first sample value (origird)
D = second samp!e value (duplicate)

2. 1.d.3 Comparability

Comparability expresses the Confidenu with which one data set can be compared to another.
Comparability can be related to aCCUIWW~d precision m these qmtities am measures of data reliability.
Data are comparable if coll~on techniques, md m=ment prtiums, methods, and repoting are
equivalent for the samples within a sample set.

2. 1.d.4 Completeness and Usability

Following evaluation of the data packages, assessment of the data with respect to fulfillment of
quality assurance objectives and usability will be accomplished by the joint efforts of the project chemistry
staff. This assessment will include sample collection, sample handling, field da consideration of blank
values and field duplicate values and additional flagging of qualif@g data for use at each site.

The analytical completeness will be the ratio of the amount valid results to the total number of
analytical results expected on sample submitted for analysis. The YOcompleteness will be calculated by
multiplying the above xatio by 100.

Amountof valid data obtained (samples)
0/0 CompktenesF x 100

Amountof validdataexpected(sampks)

The percent completeness will be compared against the overall program goal for this project. The
overall analytical completeness goal for the Baltimore Anchorage and Channel project is 80°/0. If the goal
is not me~ the project chemist will decide if the data are sufficient for characterization.

2. 1.e Required LeveI of Analysis and Review

a. EPA Test Methods for Evaluating Solid Waste SW-846 7000 Series methods 6010 and 7470 will
be used to analyze soil/sedimen~ rinsate blanks and leachate samples and the EPA Water/Wastewater 200
Series methods 200.7 and 245 will be used to analyze background water and elutriate samples for selected
inorganic [As, B% Cd, Cr, CU, Fe, Pb, Hg, Ni, Se, Ag, and Zn]. The sample preparation/extr@ ion and
analysis methods for each procedure are summarized in Table 2-1. EPA SW-846 method 8270 will be used
for testing semi-volatiles (SVOC) and method 8080 for tesing PCB’S and pesticides in soil/sediment
samples, rinsate bianks, and the toxicity characteristic leaching procedure sarnpies(TCLP). EPA 600 Series
Water/Wastewater method 625 will be used for testing semivolatiles (SVOC) and method 608 for testing
PCB’S and pesticides in background water samples and elutriate samples. The analytical support Level 111
[Data Quality Objectives for Remedial Response Activties EPN540/G-87/003, March 1987] data evaluation
and data documentation requirements will be used. The sample bottle, preservation and hold time
requirements are summarized in Table 2-2.

b. internal quality control samples and procedures utilized by the laboratory for analysis are
specified in the Laborato~ Quality Assurance Manual.

c. Level 111data documentation will be obtained from the laboratory and will be retained within the
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project files for a minimum of 50 years fim the time of receipt &om the laboratory.

d. Data review as defined in Section six will be performed on all data produced for this project.

2. 1.f QA/QC Checks

Field duplicates, rinsate blanks, split sampl~and matrix spikes will be collected and submitted to
the analytical laborato~ to provide a means to assess the quality of the data resulting from the field
sampling program. Field dupIicate samples till be analyzed to check for sampling and laboratory
reproducibility. Rinsate blanks will be used m a measure of contamination of samples from the sampling
equipment. =x spike and laboratory control samples will be analyzed to assess if recoveries falling
outside acceptance window are attributable to sample matrix interferences and not to laboratory analytical
enors, as welI as to measure the accuracy of the analysis. Laboratory duplicates for inorganic analysis and
matix spike duplicates for organic
precision.

2. 1.f.1 Field Duplicate

analytes will be analyzed to evaluate laboratory reproducibility or

A field duplicate (QC) is an environmental sample which is divided into two separate aliquots. The
aIiquots are processed separately and the results compared to evaluate the eff&cts of the matrix on the
precision of the analysis. Results are expressed as relative percent difference (ND) be~een the duplicate
aliquot analyzed. The ‘A RPl) should be less than 50% for soil samples. Duplicate field samples wiI1 be
obtained at a rate of 1 per 10 environmental samples or one per batch of samples (which ever is ~ter)
and submitted blind to the contract lab.

2. 1.f.2 Matrix Spike

A matrix spike (MS) is an environmental sample to which known concentrations of analytes have
been added. The matrix spike is taken through the entire analytical procedure and the recovery of the
analytes ca~culated. Results are expressed as percent recovery of the known amount spiked. The matrix
spike is used to evaluate the effect of the sample matrix on the accuracy of the analysis. Matrix spike
analysis will be conducted at a rate of one per matrix per batch of 20 samples, and will be designated on
the chain-of-custody by field sampling personnel. Extra sample volume will be collected for matrix spike
samples. A determination will be made in the field concerning representative matrices.

~.] .f.3 Rinsate B]~ks

A rinsate blank is prepared in the field by pouring “clean” deionized, distilled or High Pefiormance
Liquid Chromatography (HPLC) grade water over or through a sample collection device or equipment. A
rinsate biank is sometimes refemd to as an equipment blank or wash blank. One nnsate blank will
prepared and analyzed for the analytes being sampled for by the sampling equipment.

2.1 .f.4 Split Sample
QA split samples will be prepared by the primary laboratory by dividing each of the area composite

samples in two portions. One portion from each area composite will be forwarded to the USACE Lab
(New England Division Environmental Laboratory Project No. E0208) and the other portion will be
analyzed by the primary laboratory. The QA samples will be obained at a ratio of 1 per 10 environmental
samples.
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-— Contract Laboratory: GP Environmental Services, Inc. is the analytical laboratory for this project and is
located in Gaithersburg, MD. GP facilities are capable of providing complete environmental analytical
services consistent with USEPA protocols and is validated by USACE. GP’s point of contact is:

Ms. Amy Friedlander
GP Environment Services, Inc.
202 PerTy Parkway
Gaithersbu~ MD 20877
Telephone (301) 926-6802
Fax (301) 840-1209

(?uality Assuran= hb: The Corps of Engineem New England Division Environmental Laboratory will
seine as the Quality Assurance lab for this project. QA samples (splits/duplicates rinsate blanks) will be
shipped by overnight or express mail delivery. The QA lab point of con- is:

Mr. Brian J. Condike
U.S. Army Corps of Engineers
Environmental Laboratory
Hubbarciston, MA 01452 “
Telephone (508) 928+238
Fax (508) 928-5494

Include the NED Project No. E0208 with all samples (must be included on chain of custody) and
correspondence relating to this project.~

2.3 SAMPIXNG PROCEDURES

Sampling and analysis planned is based upon potential contaminants at the project area.
Sample will be anai}zed by the methods listed in Table 2-1 for the corresponding parameters.

2.3.a SoiVSediment Sampling

. 2.3.a. 1

Four 01
the areas being
Table 2-3 for a
from each core.

General

six soil/sediment sample boring locations have been selected to be representative of each of
investigated. The locations of the soil borings are shown in the Field Sampling Plan. See
complete listing of sample numbers. The representative samples will be composite samples

These four or six core composites will subsequently be combined at lab by mixing
propofiional amounts from each core within an area. This will be determined by measuring the depth of the
soil in each core and calculating the percentage of each core respective to the total. These percentages will
be relative to the amount of soil to be dredged at that specific locations.

2.3 .b Surface water/ sediment sampling

2.3.b. 1 General Procedures ‘
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Water samples shall be obtained by collecting grab samples at each sampling area Six water
samples will be taken horn the boring area concument with four (or six) soilkdiment samples (one tim
each boring) for elutriate testing. The water samples shall be tested by the modified elutriate procedure for -
metals, semivolatiles, pesticides, and PCB’S. TCLP analysis will target the compounds specified by the
COE chemist after reviewing the results of the general SW-846 analysis for serni-volatiles, pesticides,
herbicid~ and metals.

Table 2-1

Parameters and Method numbers

Parameter Method Number

RCN4 Metals (As, B% Cd, Cr, Pb, H~ Se, Ag) EPA SW-846 7000 Series (sediment)
& Methods 6010 & 7470 (elutriate)
Other Metals (Cu, Fe, Ni, Zn) EPA Water/Wastewater 200 Series

Methods 200.7 & 245 (ebriate)

Nitrogen, Total Kjeldahl (TKN) EPA 351 (sediment & elutriate)
Phosphoms, Totai EPA 365.2 (sediment & elutriate)

Hydrogen Ion (pH) EPA 9045 (sediment & elutriate)
Oil and Grease EPA 9070 (sediment & elutriate)
org~i~ Cbn, To~l (TOC) EPA 9060 (sediment & elutriate)

Semi-volatile organics SW-846 Method 8270 (sediment) --
Water/Wastewater 600 Series Method 625
(elutriate)

Environmental Effects of Dredging
Technical Notes EEDP-04-2. June 1985

Modified Elutriate Preparation

TCLP Extraction

PCB’s and Chlorinated Pesticides

SW-846 Method 1311 (sediment)

SW-846 Method 8080 (sediment)
Waste/Wastewater 600 Series Method
(elutriate)

608
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Table 2-2
SUMMARY OF LABORATORY TEST’

BALTIMORE ANCHORAGE AND CHANNELS WATER/SOIL SAMPLING MATRIX

SW-84 TCLP EPA 1311 Modified pH
Etutnate

MediaiLocation Semivolatiks Nitrogen,(TKhii
8270 SW-846 EPA 600 Series

Semivoiatiks 8270, Semivolatiks, Phosphorus
Pesticides and Pes~icidq and Pesticid~ and
PCB’S Pm’s PCB’S 011 & Grease

.Metals SW-846 Metals SWW6 Metals Total O~nic
EPA 200 Series carbon (Toe)

South Locust Point 1 SL1 4 Borings/ 4 BoriI@ 4 Borings/ 4 Bori@
1 Composite 1 Composite 1 composite 1 Composite

AnchorageArea2 4 Borings/ 4 Borings/ 4 BorirlgsJ 4 Borings/
~ 1 Composite 1 Composite 1 composite 1 Composite

AnchorageArea 3 4 Borirtgst 4 Borings/ 4 Borirtgs/ 4 Borings/
AA3 1 Composite 1 Composite 1 Composite 1 Composite

AnchorageArea 4 4 Borings/ 4 Borings/ 4 Borings/ 4 Borings/
AA4 1 Composite 1 Composite 1 Composite 1 Composite

TerminalChannelj 4 Borings/ 4 BoringsJ 4 Borings/ 4 Borin@
TC5 1 Composite 1 Composite 1 Composite 1 ComposiIc

Texmina!Channel6 6 Borings/ 4 Borings/ 4 Borings/ 4 Borings/
TC6 1 Composite 1 Composite 1 Composite 1 CompositC

Cunis Creek(hnnd 7 4 Borings/ 4 Borings/ 4 Borings/ 4 Borings’
CC7 1 Composite 1 Composite 1 Composite 1 Composite

Liquid ,Mud” 1 NA NA 1

!hlitdhmlicales 4 Borings/ 4 Borirgd 4 Borings/ 4 Borings
QC (FieldSplit. GPES 1 Composite 1 Composite 1 Composite 1 Composite

Lab)
1 Composite NA NA 1 Composite

QA (COELab) From GPES From GPES

Rinsaes 1 NA NA 1

Matrix SDikdDurdicate
MSIMSD 1/1 Ill 1/1 1/1

(GPES Lab)

TotalSamples 10 8 8 10

● If present. one liquid mud sample will be obtained from a core containing a sufficient quantity of sample
and the specific boring location will be recorded in the field.
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2.4 SAMPLE HANDLING Aii FIELD DOCUMENT.4TION

The following equipment will be used to compiete the spdied field activities:

2.4.a Sarnpiing Equipment and Supplies - See the Field SampIing Plan for a complete listing of the
sampling equipment and supplies.

2.4.b Decontamination Equipment and Supplies: See the Field Sampling Plan for a complete listing of the
decontamination quipment and supplies.

2.4.c Sample Containem:

The quantity and ~s of sample containers required for the various sample matrices and respective
analytical parameters are listed in Table 2-3. All containers must be pre-ckaned, have ‘1’eflon-lined seals
and will be supplied by the laborato~. When both organic and inorganic substances are to be analyzed
separate samples will be taken.

2.4.d Sample Preservation

After collection of each sample, the sample will be preserved with the appropriate preservative(s)
for the sample matrix and parameter to be analyzed. Table 2-3
preservatives to use, and maximum holding times for each type

2.4.e Safety Equipment:

Safety equipment is specified in the Site Specific

2.4.f Field Documentation See the Field Sarnpiing Plan
requirements.

~.~.g sample Designation/Identification

.411samples. including QC ciupiicates, collected
iabeied with a site specific sample identification code.
foilowing system:

listed below, contains a listing of
of sample collected for this project.

Health and Safety Plan (SSHSP).

for a complete listing of the field documentation

during the field investigation will be identified and
The site specific sample code will be based on the

xxx - Number refers to dredging area (SL1, AA2. AA3, AA4, TC5, TC6. CC7)
EB - Letter refers to environmental boring
XX - Numbers refer to boring number (01 to 28)
SX - Sample number

Note: For the QC split samples collected, label the samp)e using the identification code system as
outlined above. However, make a notation in the field logbook as to which samples were collected as the
QC splits.

This site specific sample ID code shall be recorded in indelible ink on the sample label and the
chain of custody form accompanying each sample submitted to the laboratory for anaiysis.
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TABLE 2-3
I?AIWYZETERS FOR TOTAL iiNALYSIS ‘ OF THE SAMPLES,

nnxmm A m-no nnmcmnxr AmwnmT .-2 unr nmyfi Tnk.e.c
Qulw i iwwnq r=aaAx v A AAUN9 am KIULLJUA u I WILD

Laboratory Matrix Analytical Container Sample Holding IIme

Analysis MethcxJ Reference Preservation

Semi-volatilcS EIutriatc/VVater EPA 3- 1/2 gal. cd, 4° c 7 days to Ext.

Voiatiks 600 Series amber glass 40 days after
Method 625 bottles

Rinsate SW-846 1-l Lamber COOL4° c 7 days to Ext
Method 8270 glass jar 40 days after

EXL

Soil & “rCLP SW-846 l-8ozgiass COOL4° c 7 days til Ext.
Method 8270 jar 40 days after

PCB’S and ElutriatcWater 600 series 3- 1/2 gaL cool, 4° c 7 days til EXL

Pesticides Method 608 amber glass 40 days after
bottles Ext.

Rinsate SW-846 l-l Lamber cool,4° c 7 days til Ext.
Method 8080 giass jar 40 days after

Soil & TCLP SW-846 l-80z wide COOL4° c 14 days
Method 8080 mouth, glass jar

with teflon iincd
cap

I
NIctais I ElutriatcA EPA 200 Series, I-l L cool, 4° c 6 months

Water Methods Poiyethyienc HN03to pi-i < Hg 28 days
200.7 & 245 bottle with tcflon 2

lined cap

Rinsatc S%%’-846 1-l L Cooi$ 4° c 6 months
7000 Series, Polyethyienc HNo3to pH < Hg 2s days

I Methods boattle with 2
6010& 7470 teflon lined Cap

Soil& TCLP SW-846 1-8 oz wide Cooi, 4° c 6 months
I 7000 series, mouth glass jar H: 28 days

Methods with teflon
6010 & 7470 lined cap

~itro~en. Total I Eiutriate & EPA 600 I- IL High COOI,4° c 28 days

(IKN
I

W’atcr Method 351.2 density H:SO, pH <2
Plastic

Rinsatc EPA 600 l-l L~igh cool, 4° c 28 daus
Method351.2 density

Plastic

Soil EPA 600 1-4 oz wide cool,4°c 28 days
Method 3512 mouth glass jar

with tefion iincd
cap
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T.ABLE 2-3 (cOn!inlled)
P.41UMICTERS FOR TOTAL .4NUYSIS” OF THE SAMPLES,

CONTAINERS, PRESERVATION, and HOLDING TIMES

Lahoratop IWatix Analytical Container Sampl: Holding ~tme
.Aslaiysis Method Reference !%cserwtion

PhosDho~ Total I E!utriatc A EPA 600 l-l LHigb cool, 4= c 28 days
Wattr Method 365.2 Density Piastic H#04 p~ <2

Rinsate EPA 600 l-l LHigh C@ 4° c 28 days
Method 3(K2 Density Phstic Xl#(), pH <2

soil EPA 600 l-80z wide

I

COOJ4° c l=U__
Method 365.2 mouth giass jar H#04 pH <2

with Teflon
iincd cap1-

Oil & Grease Eiutriate & EPA 600 2-l LAmber COOL4° c ~ ~a~
Water Mctbod 413.1

.
giass jar H#O, pH <2

Rinsate EPA 600 2-l Lamber COOL4° c 28 d~~S

Method 413.1 giass jar H,SO, p~ <2

Soil SW-846 l-8~Clear COOL4° c 28 days
Method 9071 wide mouth jar

i
TOC, Total Elutriate & EPA 600 l-500mi COOL4°c 28 days
O~anic Carbon Water Method 415 Amber giass ii$04 pH <2

with no head
space

Rinsatc SW-846 1-.SOOml cod,4°C I 28 days
Method 9060 Amber glass H$04

withno head I
space

Soil
I

SV-846 1 -402 Cicar I cod, 4° c 28 davs
.Method 9040 wide mouth jar

I

- Holding times start from the date of sample collection in the field.

2.4.h Quali~ Control Summ~ Repofi (QCSR)

For this confirmation study, upon completion of field activities at the site, a separate QCSR will be
completed, dated and signed by the site safety oficer to be included in the finai report. A copy of this
QCSR will be sent to the i-iTRW Branch project chemist for review. These repo~ shall include at least the
fo!lowing information:

a. Sampies collected, including the dates collected.
b. Weather conditions encountered at ~ime of sampling.
c. Any deviations fiorn the QAPjP, problems identified, corrective actions taken, observations
made.
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These repo~ may be genemted horn information recmied in the field logbook by the Site Supervisor.
Evidence of the sampie traceabili~ from collection, to shipmen~ to laboratory receip~ and laboratory
custody until proper disposal must be documented.~ A sample is considered to be in a person’s custody if
the sample is:

a In a person’s actual possession
b. In view afbr being in a person’s possession
c. Locked up so that no one can tamper with it after having been in physical custody
d. In a secured ~ restricted to authorized personnel

2.4.i Chain of Custody

The chain of custody procedures are initiated in the field following sample collection. The
procedures consist of

z pm~ng and attaching a unique sample label to each sample collected
b. completing the chain of custody form
C. pmpting nd packaging the samples for shipment

2.4.i. 1 Sample Labels

Field personnel are responsible for uniquely identi~ing and labeling all samples collected during a
field investigation. All labeling will be completed in indelible ink and be securely afExed to the sample
container.

a.
b.
c.
d.
e.
f.
e~.

ill sample bottles shall be label~ containing the following information:

Project number and site name
Unique sample identification number
Sample description
Parameters to be analyzed for
Sampling date and time
Initials of sampling technician
Method of sample preservation/conditioning

2.4.i.2 Chain of Custody Form

Documentation will be accomplished through a chain of custody form that records each sample and
the individuals responsible for sample collection, transfer, shipmen~ and receipt by the laboratory. This
form must also contain pertinent information about sampling location, date, and times, signature of sampling
technician, types and numbers of samples collected and shipped for analysis in each 10Lparametem to be
analyzed per sample, unique sample identification numbers assigned to the sample(s), and the project name
and number.

Samples shall be accompanied by an approved and completed chain of custody form during each
step of custody, transfer, and shipment. When physical possession of samples is transferred, both the
individual relinquishing the samples and the individual receiving them shall sign, date, and record the time
on the chain of custody form.

2.4.i.3 Sample Packing and Transportation
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Samples will be piaced in individual containers compatible with the intended analysis properly
preserv~ and sealed with a Teflon-lined screw cap prior to shipment to the laboratory. Sample labels, field
notebook informatio~ and chain of custody forms are checked to be sure there is no ernxs in sample

-

identification and to ven~ that all the required inform~ion h= b supplied. The samples are then
packaged to prevent breakage andlor leakage.

AS soon as field personnel are ready to transport samples from the
the laboratory point of contact (POC) shall be notified by telephone of the
estimated time of arrival.

No chemical analytical samples shall be held on site for more than
shipped to the designated laboratory in sealed coolers via overnight camier

2.4.i.4 Sample Packing Instructions

field to the contract laboratory,
shipment along with the

24 hours. All samples will be
or delivered in person.

In
containers

a.

b.

order to maintain chain of custody protocol as well as to prevent breakage of the sample
the packaging procedures shaIl be as follows:

Secure the lids of properly Iabelled samples with strapping tape.

Place approximately a 3-inch iayer of in- cushioning material (e.g. vermiculite) in the bottom
of a waterproof metal or equivalent strength plastic ice chest or cooler.

c. Enciose the bottles in clear plastic bags, through which labels are visible, and seal the bag. Place
the bottles upright in the cooler so they do not touch and will not touch during shipment.

d. Put in additional packing material to partially cover sample bottles (more than haltiay), to
ensure that they do not shill during transport.

e. Place sealed plastic bags of ice (double @MxI) in ziplocs around and on top of the samples
bottles. If chemical ice is used (i.e. blue ice), it should be placed in a plastic bag. NOTE: Use sufficient
quantity of ice in order to maintain samples cool during shipment at a temperature of 4°C.

f. Seal the appropriate chain of custody form(s) in a ziploc plastic bag, and tape it securely to the
inside lid of the cooler.

g. Tape the drain shut.

h. Close and Iock/latch the cooler. Secure the lid by taping. Wrap the cooler completely with
strapping tape at a minimum of wo locations. Do not cover any labels.

i.

.i.

k

Attach completed shipping label to top of the cooler.

Put “This Side Up” labels on top of the coder and “Fragile” labels on at least two sides.

Affix numbered and signed custody seals on front right and back left of cooler. Cover seals with
wide, clear tape.

While packing each cooier for shipment, remember not to exceed the weight limit set by the
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shipper.
\

u 2.5 Laboratory

2.5.a Analytical

Analytical Procedures

Methods

All environmental samples COI1=M for analysiswillbe senttothedesignatedMinatory for this
project. The designti labomtory to ptio~ an~yti~ sample analyses for this project is GP
Environmental Services, Inc. (a USACE validated laboratory). The ltiratory will prepare area (i.e., SL1,
M, M, etc.) environment =ples by homogentig proportional amounts of each boring composite
into one sample per each boring area The area composite environmental samples will be analyzed by
GPES using EPA approved methods. The area composite is prepared by weighting proportional amounts
from each vibro-core composite (wet weight) fkom an ~ into a clean stainless steel container. The
amount of sediment tim each vibro-core composite is directly proportional to the length of sediment in the
vibro-core that that sample came fbm, in relation to the total length of sediment in all vibro-cores from that
area.

The mixing time will be kept at a minimum to avoid sample degradation and both the mixing time will be
annotated. The composite is then divided among sample containers, labeled, and properly preserved.

Label the composite sample containers with the following identification code:
xxx - Number refers to dredging area (SL1, M, M, W4, TC5, TC6, or CC7)
Cxx - Number refers to composite number (CO1, etc.)

2.5.a. 1 SEMIVOLATILE ORGANIC COMPOUNDS (SVOCS) ANALYSIS

-
2.5.a. 1.1 Soil Samples

SW-846 method 8270 will provide data on the semivolatile constituents in the soil samples, TCLP
samples, and rinsate blank samples. The extraction procedures that cover most of the analytes are 3540,
3550, and 3580.lt will test for a total of 233 diferent organic compounds. The TCLP extraction procedure
which will be used is solid waste method 1311. The QC acceptance criteria are f?om SW-846 method
8270A. The estimated quantitation limits (EQL) are ilMrated in Table 2.4 for water and soil samples with
low levels of analytes.

2.5.a. 1.2 Water Samples (E1utriate)

The EPA 600 Series method 625 will be used for analyzing the semivolatiles in water samples obtained
from the modified eiutriate procedure EEDP-04-2 Environmental Effkcts of Dredging Technical Notes. The
EQL for method 8270 of water is approximately the same as the method detection limits listed for method
625 which is used for analyzing the semivolatiles in wastewaters. Method 625 tests for a total of81
compounds in the water samples. The extraction procedures that cover most of the analytes are 3510 and
3520.
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TABLE 2-4
PRACTICAL QUANTITATION LIMITS—

Chemical Name SW-846 SW-846 series 600 series 600 SW 846
Method 8270 Method 8270 Method 625 Method 608 Method
Water souaw (MDL) U@ (MDL)@ 8080A

(EQL) U@ (EQL)U* (MDL)@

Accnaphthcnc 10 660 1.9 . .

Acuqhthykme 10 660 3.5 . .

A~ 10 ND - . -

1-Acctyl-2-diourca IOoo ND . .

2-Aoctaminofluorenc 10 ND .

Aldrin . 1.9 0.004 0.004

2-Aminoazobcnzenc 10 ND . . .

Anikinc 100 ND . -

*ilinc 100 ND . - -

o-Anisidinc 10 ND - .

Anthraccne 10 660 1.9 .

Aramite ~o ND . -

Arocior-1016 - - .

Arocior-I221 - 30.0 -

Arocior-1232 . - -

Arocior-1242 . - -

Arocior-1248 . . -

Arocior-1254 36.0 - .

Arocior-1260 . . . .

Azinphos methyi i(x) ND .

Burban 200 ND . . .

Bcnzidine . . 44.0 - .

Benzoic acid 50 330 - .

p-Bmzoquinone 10 ND .

Benzoanthcne 10 660 7.8 . .

Benzopyrcnc io 660 2.5 -
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v
.

2.5 . .

4.1 - .

2.5 . .

Benzofluotanthene I 10

Benzofluoranthem 10 660

. I .
I
.

. 0.003 0.003
IIBcnzYl aleohd I 20 I 3300

a-BHC .

.

.

4.2B-BHC

Y-BHC . .

0.009 0.009&BHC . .

660

ND

.

1.9 .4-Bromophenphenyl- 10
phenykther

. . .Bromoxyd 10

2.5 1- 1-Butyknzylphthake 10 660

ND

ND

ND

. . -20

1-50 1.9 1-Captan

. - .10

Carbofiuan 10

10

ND

ND

ND

Carbemhenothion .

Chlorfbnvinphos 20

4-Chloro-3-methlyphenol

4-Chioroanilinc ~o

Chlorobenzilatc 40

Chlorodane -

. I . 1-
3.0

1300

ND

660

660

660

ND

660

0.014 0.014

5.5 1- !-bis(2-Chlomethoxy)rnethane I 10

bis(2-Chloroethyl)ether 10

5.7 .

.

bis(2-Chloroisoprop}l)
ether

10

1003-(Chloromethyl)
pyridine hydro-chlonde

1.9 . -Xhloronaphtttalene

1-Xhloropknol 10

10

660

660

1-

4.2 I .4-Chlorophenyl-phenylether

I 1 It

1-Chrysene I 10 I 660 I 2.5 I .
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courn~s 40 hi . .

P-Cresidine 10 ND - .

Crotoxyphos 20 ND - .

2-cycbkxyL4,6 100 ND .

dinifmphcnol

4,4’-DDD 2.8 0.011 0.011

4,4’-DDE 5.6 0.004 0.004

4.4W-DDT 4.7 0.012 0.012

Demcton-o 10 ND - . -

Demeton-s 10 ND . -

DiaUate 10 ND . -

~4-Diarninotoluene 10 ND .

Dibenzolkran 10 660 .

Di~ 10 ND - .

DikKamhraccne 10 660 2.5 . -

Ditmuacridine 10 ND

Dichlone 10 ND . .

1.2-Dichlorobenune 10 660 1.9 . .

1.3-Dichlorobenzme 10 660 1.9

1.4-Dichlorobcnzene 10 660 4.4 .

I2.4-Dichlorophenol 10 660 ~<~ . -

2.6-Dichlorophenol 10 ND

Dichlorovos 10 RID -

Dicrotophos 10 ND

Dieldrin -?J 0.002 ojjo~

Diethyl sulfale 100 ND . .

Dietiylphthaiate 10 660 1.9 -

-
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1
Dlcthyktilbesimol 20 ND 2.8 . -

Iknedmae 20 ND 5.6 - .

33’-Dimethoxy-benziti 100 ND .

-pDimcthyl=hcE 10 ND . . .

azobenzcne

3> ’-Dimethylbenzidine 10 ND . - .

7,12-Dimcthyl- 10 -

2+Dimethylphenol 10 660 ~-7 .

Dimethylphthakw 10 660 1.6

a,a-Dimethylphen-ethyknine ND . -

Di-n-butylphalhalate 10 660 - -

4,6-Dinitm2-methylphenol 50 3300

1,3-Dinitrobenzme 20 ND I
.

1,4-Dinitrobe~ 40 ND . .

1.~-Dini~&~e 40 ND .

2.4-Dinitrophenol 50 3300 2.7 .

~.4-Dinl~toluenc 10 660 5.7 .

2.6-Dinitrotoluene 10 660 .

Donoc3p 100 ND .

1
Di-n-o@4phthalale 10 660 ~.j . .

Dinoseb ~o . -

5.5-Diphenylh@ntoin ~o .

Disulfoton 10 ND . .

Endosulfan1 - 0.014 0.014

Endosuli”mIJ . . . 0.004 0.004

Endosulfansulfate 5.6 0.066 0.066

Endrin - - . 0.006 0.006

Endrin aldehydc - ooo~~ 0.023

bis(2-Ethylhex~l)phthakte 10 660 2.5 . .

Famphw ~o ND . .

Fensulfothion 40 ND - - .
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Fcntbion 10 h~ . .

Fluchloralin 20 m . .

Fl~ 10 660 2.2 -

FhlOrem 10 660 1.9 - .

Hepachlor 1.9 0.003 0.003

H-or cpoxick . . 2.2 0.083 0.083

Hc.mcblombcnzcne 10 660 1.9 . -

H-orocyclopentadicne 10 660 .

WxacidOroethane 10 660 1.6 .

Hexachlomptic 50 ND . -

Hcxachloropropenc 10 ND .

HexamcthylPhosphonunide 20 ND 5.7

Inden@1~~-cd)pyrene 10 660 3.7 .

Isophoronc 10 660 2.2 - .

Iso*le 10 ND .

Kcponcb 20 ND . .

Le?tophos 10 ND -

Maiathion 50 ND

!vlcvinphos !0 ND - -

Mestranol ~o ND

Methapyrilcne 100 ND .

Nkthoxychior ! 10 ND 0.176

Methylparathion 10 ND .

3-Methylchoanthmne 10 ND - .

Methyl-methanesulfonate 10 ND .

2-Methylnaphthaiene 10 660 .

2-lMcthyiphenol 10 660 .

3-Methy!pknol 10 ND . .. -

4-Methyiphenol 10 ND . .

Mcxacarbate 20 ND . .

Minx 10 ND

Monocrotophos 40 ND - -

—



1 I P
~ MM 20 I

I
~Am . .

‘1 :

Naphthakne 10 660 1.6 1-.

1,4-Naphtho@wne 10 660 . .

2-Naphthykmtine 10 ND . -

l-Naphtylamine 10 ND . -
f

‘ Nlcoti.ne 20 ND . .

5-Nmaccnaphthcne 10 ND .

2-NimMnihne 50 3300 . .

f
1’3-Nitroaniline 50 3300 -

4-Nimmniline 20 ND -

Nitrobenzcne 10 660 1.9 .

4-Nitrobiphenyl 10 ND .

Nitrofen -?0 ND -

~.Ni&~to]uidi~ io ND -

2-Nitrophenol 10 660 3.6

4-Nitrophenol 50 3300 2.4 . .

i Wroquinoiine-1-oxide 40 ND - .

.
N-Nitrosoditiutayiamine 10 ND . .

1
~ N.Niwsodiethy!mineI ~~ ND . - -

, ?Witroso-di-n-propylamine 10 660

/ ?+Nitrosodipnenykunine
I

10 660 1.9

I N-Nitrosodim:thyiarnine ~o ND . -

N-Nitrosopipeidine QO ND .

?+NitrosopyrroIidine 40 ND .

4.4’-Uxydianiiinc Z() ND . -
i
‘ Parathion
I

10 ND .

I
Pentachlorobenzenc 10 ND . .

PcntachloronitrAxmzenc ~o ND . -

Pentachlorophcnol 50 330 3.6 -

Phenacetin ~o ND .

Phenanthrenc 10 660 5.4 -

?nenobarbitol 10 ND -
L 4

B: Wal-HaAW-PLAh’2 31 Mar 94



Phenol 10 660 1.5 . .

1,4-Phcnyludkline 10 ND . . .

Pholare 10 ND . . .

Pbsaiinc 100 ND . .

40 ND .

APhosphamidon 100 ND . .

PMhadicanhydridc 100 ND - -

2-Picoiine 100 ND - .

Pipcronyl Sulfoxide 100 ND - . .

PKmanide 10 ND . .

Propykhiouracil 100 ND . -

10 660 1.9 -

Rcsorcinol 100 ND -

stile 10 ND .

Sttychinine 200 ND .

Sulfallaate 10 ND . .

Tcrbufos 20 ND .

1~,4,5-T~h]orotie 10 ND . .

Z3.4.6-Tetrachloropheno1 10 ND - .

Tetrachlorvinphos 20 ND . . .

Tetracthyl Pyrophosphate 40 ND . .

Thionazinc ~o -

.Thiophenol 20 ND . .

Toluene diisocyanate 100 ND . . .

o-Toluidine 10 ND . . .

Toxaphcne . - 0.24 .

1.2.4-Trichlorokne 10 1.9 - .

2.4.5-Tnchlorobiphcnyl 10 660 .

2,4,5-Trichlorophenol 10 660 . .

2.4.6-Trichlorphenol 10 660 2.7 . .

Trifluralin 10 ND . .

Trimethyl phosphate 10 . - .
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~4,5-Trimethyldinc 10 ND . .

w 12$-Trinitrobcnamc 10 ND . .

10 ND . .
Tri-ptolyl pkSpk&

Tris(~3dibromopropyl) “ 20 ND . -
phopba!e

MYIE: Practical Quantitation Limits (PQL) listed for soilkdiment are based on wet weight. Normally
data is reported on a dry weight basis; therefo~ PQLs will be higher, based on the percent moisture in each
sample compared to water PQL’s or method detection limits.

2.5.a 1.2 Method Specific Data Quality Objectives

Method 8270 is a Gas Chromatographic/Mass Spectroswpy GC/MS. Prior to using this method,
the samples should be prepared for chromatography using the appropriate sample preparation and cleanup
methods. This method describes chromatographic conditions that allow for the separation of the compounds
in the e~ct and the system will be calibrated using a five-point calibration with standards specific to the
compounds of interest.

2.5.a2 ORGANOCHLORINE PESTICIDES AND PCBS

Soil samples will be analyzed by the SW-846 method 8080 for a total of 26 analytes. The eiutriate
samples will be analyzed by the EPA 600 Series method 608 for a total of 25 analytes. The method
detection limits for the two methods are the same and are incorporated into the semivolatile table. The only

u diference is the analyte Methoxychlor with a MDL of 0.176 ug/L. The QC acceptance criteria are also the
for method 8080 are the same as method 608. The extraction procedures are the same as the semivolatile
extraction procedures 3510, 3520, 3540, 3550, and 3580.

2.5.a.3 INORGANIC ANALYSIS (METALS)

2.5 .a.3. 1 Soil and water Samples

Methods 7000 Series/601 O or 200 Senes/200.7 may be used for the analysis of the RCM
metals and Cu, Fe, NI, & Zn (SW-846, 3rd Edition update). It should be noted that the detection limits for
the target analzytes for SW-846 Methods 7000 Series/601 O, EPA Method 200 Senes/200.7, and Standard
Methods method 3120 are equivalent. Arsenic, selenium, and lead shall be analyzed by the respective
a~phite fimace me~ods ~050/’7060, 3050/7’740, and 3050/’742”] when they are not present at sufficientz
concentition to be detected by lCP (3005/60 10)or EPA/4-79-O 17. Sufficient concentration will be defined
as being greater than three times the instrument detection limit (IDL) for lCP. Mercury will be analyzed
using method 7470. which is a cold-vapor atomic absorption (CVAA) procedure.
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TARGET ~TALYTE EST

Estimated
Analyte Detection Limit

(ug/L)

~eni&)

Barium
Cadmium
Chromium
copper
Iron
~(v

Memu~)
Nickel(])
Selenium(l)
Silver
Zinc

1
2
4
7
6
7
1
0.2
1
2
7
2

NOTE: The estimated detection limits are obtained from clean aqueous samples. The actual method
detection limits are sample dependent and will vary per sample matrix.

Detection Limits are for ICP Atomic Emission Spectroscopy unless indicated otherwise.
(1) Graphite furnace technique
(2) Cold vapor technique SW-846 method 7470/7471 & EPA Series Methods 245.1/245.5.

2.5 .a.~.2 Method Specific Data Quality Objectives

Analyses for metals using the methods indicated in section 6 will be
accuracy range of ?5- 125°/0 recovery, with a precision of 20°/0RPD for both

completed to within an
soil and water samples.

Soil shall be calculated and reported on a dry weight basis. Detection limits must meet or exceed
the low levels parameters established by EPA as specified in SW-846 methods.

2.5 .a.4 Total Kjeldahl Nitrogen, Total Phosphorus, Oil and Grease, and Total Organic Carbon

Total Kjeldahl Nitrogen (EPA 351), Total Phosphorus (EPA 365.2), Oil and Grease (EPA 9070),
and Total Organic Carbon (EPA 9060) are fire: Methods for Chemical Analysis of Water and
Wastewater, EPA-600\4-79-020. The reporting limits for Total Phosphorus is 0.1 mg/L and Oil and Grease
is 10/O.The practical quantitation limit for Total Kjeldahl Nitrogen is 200 @L and for Total Organic
Carbon is 1 mg/L. The measurement of these parameters will be used to characterize the overall
composition of the dredged material.

2.5 .b Laboratory QC Checks
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Two types of quality assurance checks will be used to assess the production of analytical data of
\

‘known and documented quaii~. These include program quality assurance, and analytical method quality
~ control.

The stated objectives of the laboratory QA/QC Program are to:

a. VerifjJ that all procedures are documented, including any changes in administrative and/or
technical procedures.

b.
validated.

c.
cmective

d.

Document that all analytical procedures comply with sound scientific principles and have been

Monitor the pefiormance of the laboratory by a systematic inspection program and provide for
action as necessaxy.

Veri~ that all data are properly recorded and archived.

All laboratory procedures are documented in writing as either Standard Operating Procedures
(SOPS) or Method Procedures (MPs), which are edited and controlled. Internal quality control procedures
for analytical services will compiy with the QAPjP’s and SOPS. These specifications include the types of
QC samples required (sample spikes, method spikes, reference samples, controls, blanks), the fi-equency of
each QC sample, the compounds to be used for sample spikes, and the quality control acceptance criteria
for these audits.

ln each data package provided, the laboratory will document that analytical QC fimctions have been
met. Any samples analyzed that are not in conformance with the QC criteria will be reanalyzed by theb
laboratory if the laboratory procedures were not in control as assessed by laboratory control procedures,
and, if suficie~t sample volume k available for reanalyses. QC check samples (method blanks, I’vNMSD,
duplicates etc.) will be analyzed concurrently with the sample batch to which they are assigned. Any
deviations or modification from the published EPA procedures or SOP must be documented and cleariy
noted in the case namtive.

A. method blank consists of analyte-fke deionized water. The method blank is camied through each
step of the analytical method. Method blanks wi11be analyzed at a rate of one per 20 environmental
samples or analytical batch whichever is greater.

2.5.b.2 Laboratory Control Sample (LCS) or Duplicate Control Sample (DCS)

An LCS cr DCS is a standard reference material of identical matrix to the environmental samples
being prepared and analyzed for metals in a batch. It used both to validate the preparation method and to
control instrument precision and accuracy. These samples are analyzed at a rate of 1 per 20 or 1 per
analytical batch, whichever is greater. When the recovery for any anaiyte in the LCS is outside acceptance
limits, samples associated with that LCS wiIl be redigested and reanalyzed.

2.5.c PROJECT QC GOALS
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2.5.c. 1 Accuracy Limits

Accuracy (’XOR)limits for Laboratory Control Samples, surrogate spike and matrix spikes are
specified in Tables. The limits specified in these tables will be utilized during QC review of data
validation.

2.5.c.2 Precision Limits

Precision is monitored through the analysis of matrix spike duplicates, Laboratory duplicates and
Field duplicate samples. Precision limits tables will
3.6.1 (Field Duplicate).

2.6 DATA REDUCTION, EVALUATION, AND

2.6.a Data evaluation senms three main purposes:

a. It qualifies data for firther use to ensure

be utilizd during the QC review of data. See item

DOCUMENTATION

data is not inappropriately used.

b. It serves as a check on a laboratory to ensure they are meeting contractual
reaqlatory requirements.

deliverables and

c. It reduces corporate liability by establishing due diligence and allows errors to be addressed
sooner in a pro=gam where the impact will be less if caught later.

2.6.b The data evaluation process for this project will consist of data generation, reduction, and two levels
of review, the first by the analytical laboratory and the second through an independent data review. The
analytical data generated by the laborato~ will be reviewed by USACE for accuracy, precision,
completeness, representativeness, and comparability and additional parameters outlined below. Upon the
conclusion of analysis the USACE QA lab generates QA/QC report at which the ~ontract lab data art
compared against the QA lab data. The percentage of aggment or disagreement will indicate which tests
should be accepted and which data should be disqualified.

2.6.c Analytical Laboratory Data Review and Reporting

The first level of review, which may contain multiple sub levels, will be conducted by the analytical
laboratory data reviewer who has the initial responsibility for the correctness and completeness of the data.
All data are generated and reduced in accordance with protocols specified in the analytical methodology.
The laboratory data reviewer will evaluate the quality of the work based on an es~blished set of laboratory
guidelines (see GPES Qua]j~ ASSU~W Mmual and this QApjP. This person wi!l review the data package=
to ensure that:

a. Sample preparation information is correct and complete
b. Analysis information is correct and complete
c. .Appropriate methods have been followed
d. Analytkal resuks are conct and complete

e. QC samples are within appropriate QC limits
f. Special sample preparation and analytical requirements have been met
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g. Documentation is complete (all anomalies in the preparation and analysis have
and holding times are documented).

w

The iaboratoxy will perform the in-house analytical data reduction and QA review

been document~

under the

direction of the iaboratoxy Data Review Supervisor. The laboratory Program Administrator (PA) is
responsible for assessing data quality and advising the Project Chemist of any data which were rated
“preliminary” or “unacceptable”, or other notations whiqh would caution the data user of possible
unreliability. Dam reduction, QA review, and reporting by the laboratq will be conduct~ as follows:

a.
criteria as

b.
c.
d.

analyst.

Raw data produ~ by the analyst is processed and reviewed for attainment of quality control
mtlined in this QAPjP ador established EPA methods and for ovemll reasonableness.
The data reviewer wiU need to decide if further sample analysis of any sample is required.
Upon acceptance of the preliminary reports by the data xwiewer, final reports will be generated.
The data reduction and the QC review steps will be documented, signed, and dated by the

Laborato~ data reduction procedures will be those specified in EPA SW-846, 3rd Edition, and
revisions thereto, and those described in the laboratory SOPS.

The laboratory will prepare and retain full analytical and QC documentation. This shall include raw
data system printouts (or legible photocopies) identi~ing date of reported analysis, anaiy~ pamrneters
analyzed, calibration curves, calibration verifications, method blanks, any reported sample dilutions, sample
duplicates, spikes, and control samples; sample spiking levels, preparation/extraction logs, and run logs. For
SW-846 and other analytical methods the following reporting requirements outlined below shall be met:

- The laborato~ wi!l report

a. Chains of cus~ody
b. Cover sheet listing the

problems encountered ii analysis.

the data as a group of 20 samples or less, along with QC supporting data:

samples included in the repofi and narrative comments describing

c.
qualifiers.

d.
e.
f. .

laborato~’

g.
h.
1
1.

j

k

Tabulated results of inorganic and organic compounds identified and quantified with appropriate

Tabulation of reporting limits related to the sample analytes.

Data Summ~ Tables of all samples by matrix and analysk type, i.e., 8270 WOC. etc.
Analytical results for QC MSM4SD, Splits/ dup~icates, blanks, standard procedural bianks, and
control sarnpies. surrogate spikemd sumgate spikedupli=t=.
13FB/DFTPP tuning instmment perfonmnce check summary.
Initial calibration data summary.

Continuing calibration data summary.
Internal standard area summary.
Sample and standard chromatogram (with compound retention time, organic only).

Futihennore, the laboratory must keep on file all the raw data to substantiate the results reported on the data
summary forms.

Laboratory qualifiers will include:

a. Concentration below required reporting limit
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b. Estimated concentration due to poor spike recovery
c. Concentration of chemical also found in laboratory blank

The narmtive accompanying the data package will include cautions on quantitative use and usability
of resuks hn out-of-ntrol QC method modification deviations.

2.6.d Independent Data Review Process

All laboratory analytical data packages will receive a second level of review by a project chemistry
staff member whose fhnction is to provide an independent review of the data package. Laboratow results
will & reviewed and data qualified, if required. Sample data may be qualified as “J” estimated), “UJ” (not
detected - estimated), or may be rejected “R”. The qudifler “U” is normally used for ana}ytes not detected
by the laborato~. Rejected data are not usabie for any purpose.

A summay of the elements to be checked in the evaluation and review process is discussed
hereafte~

2.6.d. 1 Review of Metals Analyses

Analytical data for metal samples will undergo a data review of the following requirements, in
accordance with SW-846 Chapter (USEPA 1986) Third Edition, November 1990, and the appropriate
method. This review will consist of

a.
b.
c.
c!.
e.
f

::

Data package completeness check
Holding times
Blanks - field, rinsate, lab (method and instrument)
Laboratory control sample (LCS)
Dupiicate sample analysis
Matrix spike sample anaiysis
Field and lab duplicates,
Overall assessment of data for a case

2 .6.d.2 Review of Serni-volatiles, Pesticides. and PCBS Analyses

Semi-vo!atile organic, pesticide, and PCBS analytical
fo!lowing requirements, in accordance with SW-846 Chapter
requirements. The data review will include the following:

a.
b.
c.
d.
e.
f.

::

i.

j

Data package complete
Holding times
Blanks
Sumogate recovery
Matrix spikedmatrix spike duplicates
Laboratory control sample
Compound qu~titaiion and reported q~~titaiicm
Tentatively identified compounds (TICS)
Field duplicates
Overall assessment of da~a

data for all samples will undergo review of the
1 (USEPA, 1986) and the appropriate method

limits

4
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2.6.d.3 Review of Totai Kjeidahi Nitrogen (TKN),
rOrganic Carbon (TOC) Analyses

u

~’, Total Phosphorus, Oil and Grease, and TOC

Total Phosphorus,

analytical da’d for

Oil and Grease, and To’al

all samples will undergo
review of the following requirements, in accordance with SW-846 Chapter 1 (USEPA, 1986) and
appropriate method requirements. The data review will include the fo!lowing:

a. Data package Ccrnplete
b. Holding times
c. Blanks
d. Field duplicates
e. Over assessment ~f data

2.6.e PERFORMANCE AND SYSTEMS AUDITS

Pefiormance and systems audits may be conducted to veri~ documentation on implementation of
the QA program, assess the effectiveness of the QAPJP, identi~ any nonconformances, and verifi
conection of identified deficiencies. The QA/QC coordinator will be responsible for initiating audits,
selecting the audit team, and overseeing audit implementation. Laboratories participating in the Baltimore
Harbor Anchorages and Channels project will undergo a validation procedure by the U.S. Army Corps of
Engineers, which includes pefiormance evaluation sample analysis and inspection. This validation by the
Corps is part of the USACE QA program.

2.6.e. ! Performance Audits

The QA@C Officer will evaluate the need for a performance audit. Petiorrnance audits are utilized
m quantitatively assess the accwracy of laboratory measurement data through the use of performance
evaluation (or blind check) samples. A performance audit may be conducted by the QA/QC Coordinator or
his or hcr designee if required by USACE o: requested by the project chemist.

2.6.e.2 Technical Systems Audits

A systems audit will be performed of field operations to review the total da+=generation process,
which includes on-site review of the field operational system, physical facilities for sampling, and
equipment calibrations. At least one technical systems audit of field operations must take place during this
project

2.6.e.3 Field

A minimum of one technical systems audit of fieldwork perforrmmce will be conducted by the
QA/QC Coordinator during the sampling events. The Field Sampler k responsible for supervising and
checking that samples are collected and handled in accordance with the approved project plans and that
documentation of work is adequate and complete. The project chexnis~is responsible for overseeing that the
project pefiormance satisfies the QA objectives as set fofih in this QAPjP. Repons and technical
correspondence will be peer reviev+ed by qualified individuals, othenvise external to the project, before
being finalized.

2.6.e.4 Laboratory

s ml-HaA\\’-PLA-2 31 Ma- 94 34



A system audit of the laboratory wili be performed annualiy and when required by specific projects.
The USACE has performed a system audit of GPES on July !992. Results of this audit wiii be provided to
the EPA as requested.

w

2.6.e.5 System Audit Procedure

This procedure provides requirements and guidance for performing internal and external audits IO
vdji ccrnplirmce with the elements of the QAPjP.

2.6.e.6 Audit Notification

The Program Manager, Project Manager, an~, .if appropriate, other audited enti~ (e.g., Field
%unpier, Laboratory Supewisor) will be notified by the QA/QC Offker of an audit at a reasonable ~ime
before the audit is petiormed. This notification will be in writing and will include information such as the
gene~u[ scope and schedule of the audit and the name of the audit team leader.

~.6+e.7 p~udit Confemnw

A.preaudit conference shali be conducted at the audit site with the appropriate manager or
desi=mated representative (e.g., Field Sampler, Laboratory Su~isor). The purpose of the conference will
& to confirm the audit scope, present the audit plan, discuss the audit sequence, and plan for the post audit
conference.

~.~.e.g Audit

The audit is then implemented by the audit team and consist of the following:

a. Checklists prepared by the audit team and approved by
sufi~cient!y detailed to dccuineat major audit ccinponents.

b. Selected elements of the QAPjP will be audited to the
effecti~’eness of implementation.

c. Conditions requiring immediate corrective action shall
officer.

2.6.e,9 Posrumdit Conference

the QA/QC Coordinator will be

depth necessary to evaluate the

be repofied immediately to the QA/QC

ATtine concision of the audit, a post audit conference wili be kid with the Field Team Leader or
~~be~ato~ Supe.-’ isar. or their designated representatives, tc present audit findings and clarifi airy
mi~under~~dings. Audit findings wiil be conciseiy stated by the audit team leader on a list of findings.
The findings will be acknowledged by signature of the Project Manager or designated representative upcn
completion of the post audit conferences.

2.6.e, 10 Audit Repofi

An audit report will be prepared by the audit team leader and signed by the ~A/~C Coordinator.
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The repoxt will include the following: “-
.

L
a Description of the audit scope.
b. Identification of the audit team.
c. Persons contacted during pm audi~ audi~ and post audit activities.
d. A summary of audit results, including an evaluation statement regaling the effectiveness of the
QAPjP elements which were audited.
e. Details of findings and program deficiencies.
f. Reccmmmtions for Cofing the findings to the QA/QC Officer.

2.6.e.l 1 Audit Response
-....-

The Project Chemist or designated representative will respond to the audit report within 2 working
days of receipt. The response will clearly state the corrective action for each finding, including action to
prevent recurrence and the date the corrective action will be completed.

2.6.e. 12 Follow-Up Action

Follow-up action shall be ptiormed by the QA/QC Officer or designated representative to:

a. Evaluate the adequacy of the Project Manager’s response.
b. Assess that cmective action is identified and scheduled for each finding.
c. Confirm that comective action is accomplished as scheduieci.

Follow-up action may be accomplished through written communications, re audi~ or other
appropriate means. When all corrective actions have been verified, a memo shall be sent to the Project
Chemist signi~ing the satisfactory close-out of the audi~ with copies to the Program Chemist and others as
appropriate.

2.6.e. 13 Audit Records

ofigina~ records genemted for a]] audits shall be retained within the central project files. Records
shall include audit repofi, written replies, the record of completion of corrective actions, and documents
associated with the conduct of audits which support audit findings and corrective actions as appropriate.
.

2.7 SUMMARY

Within this QAPjP, quanti~tive limits are defined for quantitation, detection, reporting limits,
accuracy, precision, and analytical completeness. Quantitation and detection limits are those specified by
the USEPA SW-846, while reporting limits are set by the analytical laboratory based on historical data and
comparison to USEPA limits for SW-846 and other methods. Accuracy k defined as the degree of
agreement of a measurement to an accepted reference or true value. Accuracy will be measured as the
percent recovery (%R) of an analyte in a reference standard or spiked sample. The procedure for
calculating percent recovexy is specified in Section 2. 1.d.1. Precision is defined as the agreement bemeen a
set of replicate measurements without assumption or knowledge of the true value. The procedures for
calculating precision are specified in Section 2. 1.d.2. Analytical completeness is defined as the percentage
of valid analytical results requested. The procedure for calculating analytical completeness is specified in
Section 2. 1.d.4.
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2.7.a Incoming Samples/Cooler Receipt Form

Upon sample receip~ the laboratory representative responsible for accepting incoming sample
shipments must compare the samples received against the list on the chain of custody form. All samples
will be examined and information will be mccwded on a “Cooler Receipt Foxm” or equivalent verifi the
condition of the samples upon receip$ and verifi that sample holding times have not been exweded.
Laboratory personnel shall measure the S* t-~ of the samples to determine if the proper
temperature was maintained during shipment. If any samples are observed as improperly preserved or
damaged during transi~ the USACE projm chemist shall be notified immediately to decide if resampiing
will be required.

2.7.b Instrument Preventive Maintenance, Calibration and Frequency

The analytical instrumentation to be used for sample analysis shall have preventive maintenance
performed and calibrations done at a hquency which is specified and in accordance with the procedures
documented in the Laboratory’s QA ManuaI. These shall be consistent with the requirements of the
analytical method.

2.7.c Data Reduction, Evacuation and Documentation

Data evaluation shall be performed in accordance with the procedures of the Laboratory’s QA
manual and shall adhere to the protocols described in Test Methods for Evaluating Solid Waste:
Physical/Chemical Methods, SW-846, Third Edition, U.S. EPA, November 1990.

For purposes of this investigation, the primary laboratory shall perform a Level III data type evaluation
on al I generated analytical data. The Level III type data evaluation will be petiormed consistent with ./

EPA/540/G-87/003, Data Quality objectives for Remedial Response Activities. Methods used for level 111
have built-in quality control requirements including calibration standard runs, blanks, spikes, and duplicates.
Documentation obtained is anlysis dependent. Minimally, laboratory notebooks, instrument logs, standard
documentation and instrument reports are provided with additional documentation.

2.7.d Chemical Data Qualitv Management Deliverables.

During the project, the following repo~ and chemical data shall be submitted:

2.7.d. 1 Quality Control Summary Report (QCSR)

During the field sampling/investigation activities, the primary sampler shall provide a QCSR to the
project chemist. These reports shall be compiled upon completion of sampling activities at the site. The
QCSR shall summarize daily sampIing activities which occurred at the site. The QCSRS shall include, but
not be limited to, the minimum information described and listed here.

2.7.d.2 Departure From Approved Plans

These reports shall include problems identified, corrective actions, and verbalhrkten instructions
from USACE personnel for sampling or re-ana]ysis. Written reports of all significant problems shall be sent
to the USACE project manager within 48 hours of the occurrence.
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2.7.d 3 Analytical Data ReportTackage to the USACE

~ The contictor’s data must be submitted as a pre-drafl final report to the USACE Project Chemist
for comparison and evaluation be~een the data generated from the contractor’s internal QC and results
obtained fim the field duplicatekplit samples. This review also encompasses an assessment of the internal
quaIity control and method requirements, enabling a validation of the data generated during the project to be
pefioxmed. This package of dm shall be submitted aS soon m it becomes available. The data set shall also
be reviewed for completeness and verification that the DQOS were rne~

This deliverable shall Contin at a minimum all of the items listed below to allow the USACE
chemist to petiorm an adequate evaluation (data shall be presented in tabular format whenever possible):

a. Sample Identification

Prepare a tabular presentation which matches the contract laborato~ sample identifications to the
field sample identification numbers assigned to each sample. This table shall identifi
sphtdduplicates as such and shall match with their corresponding field samples where

b. Cooler Receipt Forms
Provide copies fim all sample shipments received at the contract laboratory.

c. Chain of Custody Record Forms
Provide copies from all sample shipments to the contract laboratory.

2.8 References

all field
applicable.

Dep@ment of the Army, US Army Corps of Engineers, ER 1110-1-263, Chemical Da~a Quality
Management for Hazardous Wrote RemediaI Activities, Washington D.C., 1 October 1990.

U.S. Environmental Protection Agency, OffIce of Solid Waste and Emergency Response, Test Methods for
Evaluating SoIid Waste: PhysicaVChemical Methods, SW-846, Third Edition, Washington D.C., November
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U.S. Environmental Protection Agency, OffIce of Emergency and Remedial Response and OffIce of Waste
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Work Plan for Environmental and Geotechriical In_Jestigation
Baltimore Anchorages and Channels Feasibility Study

Baltimore, Maryland

HELD SAMPLING PLAN

1.0 SAMPLING OBJEC~S:

There are WJo sampling objectives for this investigation. First environmental sampling of sediments that
will be dredged will be performed. Chemical analysis of these sediments will be used to detesmine the
dredged material disposal requimnents. Second, geotechnical sampling of sediments L$at will be dredged
will be performed. Standard Penetration Test data and soil test results of geotechnical samples will be used
to confixm the results of a previous geophysical investigation for characterizing dredging conditions.

2.0 SAMPLING LOCATIONS: ...

The project site htas been divided into five work areas. These work areas are defined as South Locust Point
(SL?), Anchorage Areas 2 & 3 (ML? and AA3), Anchomge Area 4 (AA4), the Terminal Channels (TC5
and TC6) and Curtis Creek (CC7). Both environmental and geotechnicai sampling will be pefiormed in the
first four work areas. Additional sampling will be pefiormed in the Curtis Creek work area only if time and
fundin~ are available. Fizure 1 in Appendix B shows the project site. Fi=wres 2 and 3 in Appendix B shows
the boundaries of the first four work areas. --

Environmental sampling locations were selected by dividing each work area in equal areas and then
selecting an unbiased boring location ‘hat is representative of each area. Geotechnicai sampling locations
were selected to confhn the results of a previous geophysical investigation by sampling calibration poirm
am! anoma!ous conditions. Additional geotechnical sampling locations were added to provide evenly spaced
ccverage of d 1work areas.

2.1 SOuth Locust I%int:

The woTk area ~e~i South Locust Point (SL 1) is located towards the western end of the Few Bar Channel
~<shown in Figure ~. The investigation area measures approximately 1600 fmt long and 600 feet wide.
?%e kvestigatkn aree k aII old remnant channe! that wi] I k deepened and widened to pe.rrnit one way ship
traffic in and out of the SL 1 marine terminal. A total of four environmental borings and four geotechnical
borings will be completed in the SL 1 work area. All borings will be sampled to a depth of 45.0 feet below
Man Lower Low Water (lMLL\V). Average water depth is expected to ‘be29 f~t and average coring
]ength is expected to be 16 feet. Detailed information on each boring location is included in Appendix B.

2.2 .4nchorage Areas 2 & 3:

The work area in Anchorage Areas 2 & 3 (AA2 and AA3) is located along the northeast side of the Fort
McHenx-yChannel between Feny Bar and Curtis Bay Channels and northwest of the W’est Dundalk Branch
Channel as shown in Figure 3. The investigation area measures approximately 4400 feet long and 2100 feet



Wida The investigation am is an existing anchorage basin thai will be aeepened to accommodate iarger
ships. A total of eight environmental borings and eight geotechnical borings ~viil be completed in the AX?

‘- and W work area. There is one additional geotechnical boring in the AA2 and AA3 work ma that may
be completed if time permits. All borings will be sampled to a depth of 45.0 feet below MLLW. Average
water depth is expected to be 34 feet and average coring Ien=@ is expected to be 11 f-. Detailed
information on each boring location is included in Appendix B.

23 Anchorage Area 4:

The work ama in Anchorage An= 4 (AA4) is lo-td approfima~ly 1000 f=t south- of the AA2 and
AA3 work area as shown in Figure 3. The invemigation area rneamw approximately 1500 feet long and
1500 f=t wide. The investigation area is an existing anchorage basin that will be deepened to
accommodate larger ships. A total of four environmental borings and six geotechnical borings will be
completed in the PA4 work area. All borings will be sampled to a depth of 45.0 feet below MLLW.
Average water depth is expected to be 33 feet and average coring length is expected to be 12 feet. Detailed
information on each boring location is included in Appendix B.

The work area at the Terminal Channels (TC5 and TC6) consist of two branch channels to the Dundalk
marine termina! aiid the connecting channel between Dundalk and Seagirt marine terminals as shown in
FiguE ~. The investigation~= islimitedto within 150 f-t of both sides of the existing channels except

for ~vo propcsed cutoff angles; one that extends north Iowards Colgate Creek from the cwmccting channel
and the other at the intersection of West Dundalk Branch and Fort McHenry Channels. The terminal
channels will be widened to accommodate larger ships. A t~~l of ten environmen~! borings ad seven

geotechnical borings will be completed in the TC5 and TC6 work area. There are three additionalw
oeotechni~~ bom”ngsin the TC~ ad TC6 work area that may be comp~ekd if time permits. .4]) borings~
Wi]I be s~pled to a depth of 45.0 f~t below MLLW. Average water depth is expected to be 27 feet and
average coring length is expected to be 1S feet. De’ailed information on each boring location is included in
Appendix B.

2.5 Curtis Creek:

The optional work
Channe! as shown

area in Curtis Creek (CC7) is located southwest of the western edge of the Cufiis Bay
in Figure 1. The investigation area measures approximately 600 feet wide by 3000 f=i

long. The investigation area is an existing channel that is being considered for both widening and
deepening. A total of four environmental and four geotechnical borings will be compieted in the CC7 work
area is time ad funding permits. .4!1borings wil! be sampled to a depth of 45.0 feet below MLL\?~.
Average water depth is expected to be 35 f=t and the average coring ien=ti is expected to be 10 feet. . “
Detailed information on each boring location is included in Appendix B.

3.0 DRILLING:

Drilling will be accomplished by fivo distinct methods. All environmental borings wi~l be completed by the

Vibrocore Method. All geotechnical borings will be completed by continuous sampling using the Standard
Penetration Test method.
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3.1 sequence of Drilling:

Work will be performed in the sequence specified below. The drilling sequence shall not be modified
without the approval of all three of the Geotechnical, HTRW, and Operations Division Project Coordinators.
The three Division Coordinators will also decide how many, if any, of the optional environmental and
geotechnical borings will be completed.

1) SL1 Environmental Borings (any order)
2) AA2 Environmental Borings (any order)
3) W Environmental Borings (any order)
4) W4 Environmental Borings (any order)
5) TC5 Environmental BoMgs (any order)
6) TC6 Environmental Borings (any order)
7) JM2, W, AA4, TC5, & TC6 Geotechnical Borings (any order)
8) SL1 Geotechnical Borings (any order)
9) CC7 Environmental and Geotechnical Borings (any order)
10) Remaining optional Geotechnical Borings (any order)

3.2 Work Platiorm and Sumeying Support:

3.2.1 All drilling will be performed from a barge provided by a private contractor, J. Willis Smith
and Brother, Inc. The contractor’s dock area is located at 6211 Pennington Avenue and all drilling and
sampling personnel will leave and amive tim that point daily. The contractor’s point of contract is Phil
Stradley at 355-7626.

The contractor will also provide a tug boa~ captain, and deck hand to position and anchor the barge; ~
and a crane and operator to lower and raise the vibrocore rig. The contractor will be responsible for
providing additional support services such as loading and unloading of government equipment overnight
docking, radio communications, and other supporting services as described in the scope of work included as
Appendix C.

3.2.2 Survey support for this investigation will be provided by the Baltimore District Operation
Division, Hydrographic Survey Section. Boring locations may be marked in advance will a small buoy. A
GPS system with operator will be positioned on the bargehug to provide accurate suwey data for each hole
location. Tide readings will also be provided to determine the depths of the boring at each location
referenced to Mean Lower Low Water (MLLW).

3.3 Field Equipment and Supplies:

Truck Mounter Drill Rig with drill rods, casing, and hammer
Vibrocore Rig with air compressor and drill tubes
Potable Water Tank, filled daily (confirm contractor supply)
Min. of three, 1-3/8 inch ID SPT split spoon samplers
Min. of 30, 20-foot long, cellulose buterate vibrocore liners
End Caps for vibrocore liners
Heavily Weighted 100-foot tape measure
Decontamination steam cleaning unit
Small pump with strainer element
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Stainless steel spoons, mixing bowls, etc.
Vibrocore liner cutting and splitting equipment
Ports-Potty (unless contractor supply confirmed)
Mobile Phone
Camera and film
Safety Equipment specified in safe~ and health plan
Field Boolq Boring Log Forms, ink pens, and permanent markers
Cooler and Chemical Sample Containers
Geotechnical Samples Jars and Boxes
Ice, ziplock bags, and packing material
Chain of custody forms and custody seals
Federal Express Forms

DeCon Detergeng basins, buckets, brushes, etc. for PPE decon
Aluminum foil, trash bags, and paper towels
Polyethylene sheet and Nalgene squirt bottles
Deionized Water
kOprOf))d Alcohol
1YO Nitric Acid Solution
Drums to collect sample cdection equipment decon fluids

3.4 Equipment Decontamination:

3.4.1 The steam cleaning of all drilling equipment to include rigs, water tanks (inside and out),
augers, dril 1casings, rods, samplers, tools, etc., shall be done prior to mobilization with potable water.
Vibrocore tubes will be precleaned and sealed prior to mobilization. Lubricants shall not be used on any

b, downhole tools and sampling equipment at environmental boring Iocations.

3.4.2 All downhole tools will be cleaned between holes by steam cleaning with harbor or potable
water. Al I sampling collection equipment (hacksaw, spoons, bowls, etc.) for the environmental borings wi 1I
be cleaned between sampling episodes following the decontamination procedures presented below:

1)
2)

film.
3)
4)
5)
6)
7)
8)

Dislodge gross contamination with sampling utensils.
Steam clean the equipment thoroughly. Use a bmsh to remove any particulate matter or surface

Potable Water rinse.
Rinse with 1‘%0 Nitric Acid solution.
Potable Water rinse.
Isopropyl alcohol rinse.
Total air dry.
Distilled/deionized water rinse.

3.4.3 During storage and/or transport to another field sampling location, wrap the sample collection
equipment completely with aluminum foil to prevent contamination.

3.5 Management of Investigation Derived Waste:

All activities will be pefiormed in such a manner to minimize the generation of investigation derived waste.
All soil cuttings generated during drilling and not placed in sample containers will be returned to the harbor

B:Bal-Har\W-PLAN2 31 Mar 94 A-4



bottom iri the same work area where sampled. Steam cleaning water will be colkct~ allowed to mol, and
then returned to the harbor. Fluids generated from the decontamination of sample collection equipment
(nitric acid rinse, potable water rinse, isopropyl alcohol rinse, and deionized water rinse) and personnel
protective equipment (detergent water) will be collected and drummed for on land disposal to the sanitary
sewer. Used vibrocore liners will be steam clean-d and disposed of on land in a trash dumpster.

4.0 SAMPLING COLLECTION AND ANALYSIS:

Geotechnical sample collection will k the qonsibiIity of the field geologist or site supervisor.
Environmental sample collection wilI be the responsibility of the environmental technician.

4.1 Field Reeords:

4.1.1 The field geologist or site supervisor will be required to keep a field logbook to document all
field activities. The logbook will be a bound notebook with water resistant pages.

4.1.2 The following guidelines will be followed when entering information into the logbook:

1) All
2) All
3) All
4) No

will be drawn

entries will be made in waterproof ink.
time will be reported as military time.
pages will be numbered tinsecutively.
blank pages or sections of pages will be allowed. If a page is not completely filled in, a line
through the blank portion and initialed by the field geologist or site supemisor.

5) ErTors will be corrected by drawing a single line through the error and initialing the change.
6) Each page will be signed and dated.

4.1.3 The field notebook will contain the following:

1] Date, weather conditions, personnel, and equipment calibration information will be recorded at
the beginning of each day.

2) A description of the sampling method.
3) Documentation of sample collection to include sample identification number. type of sample,

sample loca~ion, time of collection, sampling depths, results of field screening, sample description, and ~
of analysis requested.

4) Level of protection and
5) Any deviation from the

4.2 Boring Logs:

A complete and accurate field log

changes in levels of protection shall be noted.
field sampling plan shall be noted and explained.

for each boring will be completed. Each log must include the project
name, project location, hole identification, type of drill rig, driller’s name, sampling method, soil
cbssification according to USCS, actual water depth and tide reading, depth and identification for each
sample, time the sample was collected, sample testing parameters, and field screening results.

4.3 Sample Identification:

4.3.1 Geotechnical samples will be labeled and logged in accordance with standard operating
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procedures for geotechnical borings. Samples will be collected continuously and each sample jar will
represent each eighteen inches of penetration for the fbl! depth of the boring.

4.3.2 Environmental samples will be labeled and logged in accordance with the sampling check lists
contained ;mAppendix A.

4.4 Geotechnical Sediment Sampling:

4.4.1 Geotechnictd borings will be completed by continuous sampling using the Standard Penetration
Test (SPT’) method. Once the drilling position is SCZd, a h=viiy Weighti tape will be used to determine
the water depth. Using the surveyed tide readin~ the actual boring dWth will be calculated and referenced
to a MLLW elevation. The drill steel will be positioned and the GPS system will be used to determine the
actual boring location.

4.4.2 Retrieve geotechnicd samples for each eighteen inches of penetration. Record blow counts for
each six inches of penetration to include depth of penetration by weight of rods (JVR) or weight of hammer
(WI-I) for softer sediments.

4.4.3 Record the strata changes within each spoon sample. Record the length of sample recovered
and make note of coloration, and if gravel or shells are present. Note any zones of soil cementation.

4.4.4 Once initial penetration of the fluid mud is accomplished it may become necessary to set a
casing to keep the hole open and act as a guide for the split spoon sampler. For more competent sedimen~
it may be necessary to perform delicate flushing inside the casing before advancing the next spoon.

4.5 Exwironmentzd Sediment Sampling:

4.5.1 Environmental borings will be completed by continuous sampling using the Vibrocore method.
Once the drilling position is secured, a heavily weighted tape should used to determine tlw water depth on
the sampling location side of the barge. Using the sumeyed tide reading, the actual boring depth will be
calculated and referenced to a MLLW elevation. The vibrocore rig will be positioned on the bottom of the
harbor and the GPS system will be used to calculate the actual boring location.

4.5.2 Retrieve a full column of sediment for the entire depth of the boring or until vibrocore refisal,
whichever comes first. Record the time for each foot of penetration if possible. Upon retrieval of the
vibrocore tube. remove the vibrocore liner and seal both ends with end caps to prevent loss of material unti !
sampiing can begin.

4.5.3 Sampling of the vibrocore sediment will be made by first cutting off empty ends of the tube.
Next. the tube containing the sediment will be opened along its entire length to reveal the entire coiumn of
the sediment.

4.5.4 Record the strata changes
recovered and make note of coloration,
cementation.

within the vibrocore tube 1iner. Record the length of sample
and if ~ggavelor shells are present. Note any zones of soil

4.5.5 Collect a composite sample along the entire
mixing bowl. Insure that the composite sample results in

length of the sediment column and place into a

equal representation of material from all portions
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of the sediment column. The composite sample should be homogenized in the mixing bowl prior to filling
the sample containers. Sample collection equipment will be decontaminated between each boring. #

4.5.6 Quality Control (QC) duplicate samples will be collected at the same location and time as the
originaI sample and wiJl be sent along with the origins! sample to the contract laboratory for the same
analysis.

4.6 Sample Eandling Procedure:

4.6.1 The project chemist shall arrange for deliv~ of all coolers, labels, and sampling jars for
chemical analysis to Fort McHenry prior to mobilization.

4.6.2 Each environmental sample jar will be labeled to indicate the sample number, location, &te,
time, sampler, and analysis required.

4.6.3 Each environmental sample jar will be placed in the cooler immediately tier being filled and
cooled to 4° Celsius. The temperature of 4° Celsius shall be maintained until such time as the samples have
been turned over to the laboratory.

4.6.4 Each environmental sample number and associated information will be entered on the lab
provided chain of custody form.

4.6.5 Environmental samples will either shipped overnight express or be hand delivered to the
specified laboratory every day. A copy of the chain of custody form showing proper turnover to the lab
wil 1 be returned to the quality assurance officer at the completion of the project.

4.6.6 Environmental samples collected on Friday and going to the contract laboratory will be
nnrked on the shipping label for Saturday delivery and sent by overnight express. The environmental
technician wil i contact the laborato~ to expect a Saturday delivery.

4.6.7 Environmental samples collected on Friday and going to the quality assurance laboratory will
be maintained at the proper temperature throughout the weekend and shipped overnight express on Monday.

4.6.8 The fieid geologist or site supervisor will deiiver all geotechnical samples to the Fort McHen~
Soils Laboratory upon completion of the work. The soils laboratory will be instructed not to begin testing
the samples until the environmental test results are available.

B:Wal-HarlW-PlAN2 31 him 9.I A-7



4.7 Shipping Addresses:

Analytical Laboratory:

Ms. by Fried!ander
GP Environrnenti Sewices,
202 Perry Parkway
Gaithersburg, MD 20877
Telephone (301) 926-6802
Fax (301) 840-1209

Inc.

Include the
included on
project.

NED Project No.
chain of custody)

E0208 with all samples (must be
and correspondence relating to this

B @al-Har\W-PLAN2 3 I hlar Q4 A-8



APPENDIX A:

SAMPLING CHECK LISTS

.
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APPENDIX B:

BOREHOLE LOCATIONS
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Figure 1. Sile map of %hi.more Harbor indcating the project area locations
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I I I I I I I
BALTIMORE HARBORANCHORAGES AND CHANNELS !

L

I FEASIBIIJ7YSTUDY I
ENVIRONMENTALBORING LOCATIONS

I I I
NA 1983 Datum DriIiingPlan” - - -

Dti# Araa Easting Northing Water BOH I Cora Samples Jars
EB-1-94 SL1 1428438 580496 30 451 15 3 3
EB-2-94 SL1 1428036 580470 32 45 13 3 3
EB+94 SL1 1428544 579526 21 45 24 3 3
EB+94 SL1 1428162 579540 30 45 15 3 3

I
I I I I I I I 1 I I I

EH-94 I AA2 1438350 I 575640 I 371 451 8/] 3 I 3
lE&6441 N I I 14391481 576315 t 27] 45] 18i 3 3,

E%7-94 A/+2 1439010 574873 41 45 4 3 3
EM-94 w 1439826 575520 28 45 17 3 3
EM-94 Am 1439700 574050 41 45 4 6 6
EB1 044 AA3 1440495 574695 29 45 16 6 6
EB-I 1-94 AM 1440354 573202 40 45 5 6 6

EB-12-94 AA3 1441172 573909 28 45 171 I 7 7
1 I I

EB-13-94 AM 1441596 571470 37 45 8 6 9

EB-14-94 AA4 1442181 570924 36 45 9 6 9

E&l 5-94 AA4 1442115 571995 32 45 13 6 9
E&l 6-94 AA4 1442660 571392 30 45 15 6 9

I!
EB-1 7-94 TC5 1443474 570840 29 I 45 16 3 3

EB-1 8-94 TC5 1443450 571455 27 45 18 3 3

EB1 9-94 TC5 1443930 571450 35 45 10 ,3 { 3
EB-20-94 TC5 I 1443786 572490 30 45 15 13 3
EB21 -94 TC6 I I 1441170 572517 I 37 45 8 13 3

2i23-94 I TC6 I I 14419531 576010 I I 371 45 I 8!1313

EB-24-94 TC61~ 1441516 576798 I 35/ 451 10/ ! 3 3
EB-25-94 TC6 I I 1442517 575976
EB-26-94 TC6 I ! 1442460 576285 ~ 20 45 ‘2511313

! I 1! I

II 21 I 45 I 3

I 1 ! 1 I I I I
o~ II /
EB-27-94 cc? I ~ 1432835 565660 I 36 45 9 \3 3
EB-28-94 cc? I I 1432645 564885 38 45 71i3 3
EB29-94 cc? I 1432290 564160 34 45 11/ / 3 ‘3
EB-30-94 cc? I I 1432060 563320 I 31 45 141 I 3 3

f I 1 ! 1 I 1 )

LEGEND: I Ii I I I
1. DH# = Drill Hole Numbe~ EB = EnvironmentalBoringand GB = Geotechnical Boring
2. Area= Work Area: 7 work areas as described in Field Samdinq Plan.
3. Water= Estimated depth of water in feet 1 I
4. BOH = Bottom of Hole in feet referenced to Mean Lower Low Water (MLLVV)
5. Core= Estimated Iermth of core to be drilled in feet ~ I 1 II

-—

! ! ! , 1

I ii I I I ,! I(, I ,,



—
BALTIMOREHARBOR ANCHORAGES AND CHANNEIS

FEASIBILITYSTUDY
GEOTECHNICAL BORING LOCATIONS

NA 1983 Datum ‘
! , ,

Drilling Plan Gee. Ref.
DH# Area Eastirtg Notibg Water BOH core sL# Fik#

GB-1-94 SL1 1428469 580605 34.0 45.0 11.0 BPO1 020
GB-2-94 SLI 1428030 580212 30.0 45.0 15.0 BP04 023
GB-3-94 SL1 1428310 579883 28.0 45.0 17.0 BP02 020
GM-94 SL1 1428155 579418 29.0 45.0 16.0 BP03 003

1 1 I I I I

GM-94 AA2 I 1439288 576607 24.0 45.0 21.0 BP07 061
GB-6-94 M2 1438844 575861 35.0 45.0 10.0 BP1O 010
GB-7-94 AA2 1437908 576012 33.0 45.0 12.0 BP12 000
GB-8-94 AA2 1438726 574523 40.0 45.0 5.0 I BP13 043
GM-94 AA3 1440112 574741 37.0 45.0 8.0 BP09 I 030
GB-1 O-94 AA3 1440781 574895 27.0 45.0 18.0 BP07 023
GB-11-94 AA3 1441131 573508 35.0 45.0 10.0 BP09 003
GB-12-94 AA3 1440036 572962 39.0 45.0 6.0 BP13 } 010

GB1 3-94 AA4 1440917 571863 37.0 45.0 8.0 BP22 003
GE14-94 AA4 1441929 572160 32.0 45.0 13.0, BP17 030
GB-15-94 AA4 1442646 571909 20.0 45.0 25.0 ~ BP15 020
GR16-94 M4 1441963 571504 37.0 45.0 8.0 t BP19 I 022
GB-17-94 AA4 I 1441801 571049 36.0 45.0 9.o~ \ BP21 i 020
GB-18-94 AA4 1442596 571013 32.0 45.0 13.01 I BP18 1 030

,
GB-19-94 TC5 I 1443267 ‘ 571287 25.0 45.0 20.0 I BP30 030
GB-20-94 TC5 i 1444010 571392 28.0 45.0 17.0 I f BP33 , 040
GR21-94 TC6 , I 1441872 573122 26.0. 45.0 19.0[ BP27 023
GB-22-94 TC6 1442172 574501 I 25.01 45.0 20.0 \ BP25 I 040

GB-2>94 TC6 / 1442692 575987 [ 24.0 45.0 21.0 I BP37 ] 030
GB-24-94 TC6 I I 1442647 576377 ~ 20.0 45.0 25.0 I BP38 ~ 003
GB-25-94 I TC6 / / 1441436 576573 i i 20.0 45.0 25.0 I I BP24 I 011

Ootional Borinas:
, ,,

ij I I I I II I, u ,, \

GB-26-94 I AA31’ 1440221 575041 [ I 29.0~ 45.0~ 16.Oi [ BP08 ~ 030
GB-27-94 I CC7 ! I 1432835 565660 I ! 36.0 I 45.0 I 9.0 [ NA ~ NA
GB-28-94 \ CC7 j ~ 1432645 564885 / 38.0’ 45.0 ~ 7.0 I 1 NA ~ NA
GB-29-94 j cc? ; 1432290 564160 34.0 45.0 I 11.01 I NA I NA
GB30-94 ‘ cc? } \ 1432060 563320 31.0 45.0 I 14.0 I ‘ NA I NA
GB-31-94 TC6 ! [ 1441709 576075 } 21.0 45.01 24.0/ BP24 [ 020
GB-32-94 TC5 / / 1443049 569881 32.0 45.0 13.0/ BP32 064
GB-33-94 TC6 I ! 1442917, 577289 I 18.0! 45.0 27.01 BP38 020

ii I I I II,,
LEGEND: I II i I I i ii I1 ! I 1 1 I I I I I

1. DH# = Drill Hole Numbe~ EB = Environmental Boring and GB = Geotechnical Boring
2. Area = Work Area; 7 work areas as described in Field Sampling Plan. II
3. Water= Estimated depth of water in feet I
4. BOH = Bottom of Hole in feet referenced to Mean Lower LOWWater (MLLW) !

1

5. Core = Estimated length of core to be drilled in feet 1 \ I

6. Gee. Ref. = Geophysical Reference Point; SL# = Scan Line Number and File# = File Number
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APPENDIX C:

BARGE AND TUG CONTRACT

-
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9ESCR1PTIWSPECS ./UUK STATEKENT

--

. .
,

C.1 Smpe: A brge, tugboat, crane , a.xi i lary ewipnentad persomel are

requirti xo wpport a Seotechnical invest fgatim (i.e dri!ting and sazpling

ot sub bottommaterials) to be &rfcmed in the vicinity sf the bdlk,

Seagri: and South Locust ?Oint Mri- Teminats in Uitbre Mar’dand. A

Coverment ouned dri 11 rig (truck ammted: 30,000 ~ GW) vibrocore rig

(2,500 PO-) fully 1- 10-tm stake body SWPLY truck , air ccmpmssor

(3,000 pounds) and other equipnent and swp[ies uitl be placed on the

Contractor ouned barge. Operation of the Goverment ouned equipmt uill be

by the.goverment persomel. Operation of the Contractor provided tug boat

and crane ~ill be by Contractor provided personnel. Geowchnical

investigation support services will be rquired for a continuous three wk

period during the 29 Rarch 1994 to 30 April 1994 time frame.

C.2 TECHNICAL REOUIREKEMTS: .

C.2. I CLIN Item 0001- Mobilization and Dembili=:im: Mobilization shalt

consist of the delivery of all persornel, equipnent, materia(, ad s-lies

TO be furnished by the contractor and coqlete ass-ly of all items in

satisfactory working order. Demobilization shall cmist of all tasks

necessary to return all persomet, equipnent, material and sqplies after

the cqle:ion of work.

C.2.I.I. The Contractor is rquird to prOVide the p&SOtUW{, equipnent and

services necessary to Load a~ m{oad the Govermmx equiperx ~to the

barge.

~??>.- . . .- The Contractor shell provide at[ necessary (oading, .wipnent, ad

supplies inclding but not limited to the awopria:e hoisting e@~t,

hook;, shackles, rings, uire rope, slings spread bars, etc. tcesfety hoist

gowrment equipnent on aml off. the krge. The Cmtractor shall be

responsible for perfoming all rigging of Gevemmsnt omned equiprent,

prevent damage to Govermmmt eqdipent during loading ad reloading, provide

and ewrate h~is:irig equipnen?, and assist Goverment persomel in securing

all Goverment equipnent to the barge.

[.2.1.3 The Contractor shall inspect all rigging and Lifting equipmnt prior

to use to insure that it is in a safe condition. Defective rigging and

lifring equipnenr shall not be used.

C.2.2. CLIN 0002 Barge Ren:al: The Govemaen t s~lied barge ahal[ have

2 mininua nominal size of 40 feet by 110 feet ati is required to be:

+~ppliec! in a safe operating condition, seauorthy, clean.o? debris, in good

state of repair, and suiteble for use as an off shore dril[ing platform.

.

WKU31-94-E-0014

C.2.2.1 The Contractor shall be advised that the Goverment s+all inspect

the barge proposed for use. The Goverment reserves the right to rejee: the

c-1
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.

.

barge if not dead acceptable in accordance uiththe provisions stated

above.

C.2.2.2. The barge shall be maintained in ● safe coalition &ring

coqletion of the work. Any costs related tomintaining ~he bane shalt be

included in the cmtract price. Anyti~ losttii~ ~intafwnce will not

be charged to the Govemnent. Fsilu?e tomimain the barge through

coxple:ion of the uwk in acco~e uith ●ll of the provisions stated above

is gmmds for termination of this cmtract.

C.2.2.3. The barge shalL have fenders to prevent sparki~. Guatirails,

bulwarks, or taut cable guidelines shall be providd

of the barge. They shai~ be 42 inches high ad have

C.2.2.4 Holdbacks or rings shall be providd m the

Government equipnent.

●long the working 4

an intermediate rail.

barge to secure

c.2.2.2.5 A twelve inch mini- di~ter %- hole or %ellM hole shall

be provided near me d of :he barge to allow drilling ad qling to be

perfwmed through the opening.

C.2.2.6. The Contractor shall provide all r~ired anchors, cables, boys,

anzhor winches, spuds, and ancillary equipnem.

C.2.2.7 The barge shall meet all required regulations of the United States

Coast Guard (lJSCG). if requested by the Goverment, the contractor shall.
cer?:fy in wri:i.ng that a!l appropriate USCG regulations have been satisfid.

C.2.3. CLiN 0003 7ug aoat.Rental: The Contractor shall SWIY a fuL[-

:i~ tug boat and operating persomel to sqqort the scope of uork. The tug

boat shalt be supplied in a safe operating coditicm,seamrthy, in good

state of repair, and of”sufficient size to mu ad positim the fully lti

barge.

C.2.3.1 The Comractor shall be advised that the Governaem shali inspect

the tug boa: proposed for use. The Goverrmmt r~erves the righ: to reje::

:he t“+boa: if not deemed acceptable in accordance with the provisions

stated above.

c.2.3.2. The tug boat shail be atzintaind in a safe coditim &ring

completion of the work. Any costs related to ~intaining the tug boat shall

be incltid in the contra~t price. Anyti= lostduring maintenance uill

nor be charged to the Goverment. Failure tomintain the tugboat thrwgh

cqletion of the work in accordance with all of the provisions stated above

is grounds for termination of this contract.

DACU31-9L-S-0014 :.2
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C.2.3.4 The tqj boatshall have ●~ropriate radio. caummications systemon

board to cmnmicate with any channel traffic. The radio tele#me

equiprent sha:t operate on a single charnel very high freqtency (VHF), FM,

on a frequency of 156.65 M!lz per second, uith lW powr output having a

comucica:ion range of approximately ten (10) miles. The frque=y has M

approved by the Fderal Commication Ccaunission.

c.2.3.5 The tug boat sha!l met all rquired regulations of the United

States Coast Guard WSCG). If requested by the Goverr=mt, the Contractor

sha[! certify in uriting that 8LL appropriate USCG regulations have been

satisfied.

C.2.4 CL1ti 0004 Crane Rental: The Contractor s!!al( qly a crme and

Cia* ap2iaZGi cm the brse to rcise ad louer the vibrocore rig frm the

bo:tm of the harbor. The crane shatl be s-tied in a safe qrating

soMi:ion 8* in good state of re-+ir. The crane sha[[ have a minim

nais:ins capasi:y of 15 tons, ciiniam boaa length of SO feet, ad mini-

sable length of 225 feet.

C.2.4.I The Contractor shall be advised that t!!e Gove~t s!!!l impect.
zhe e=.ne prcpcsed for use. The Govemnent resenes the right to reject the

crane if not deecd acceptable in sic:ordance uixh the provisions stat~ -

above .

C.2.:.2 The crane shall be maintained in a safe condition cktring completion

of the work. Aay costs relat~ to maintaining the crane shalt be ix!dd

in :he contracz price. Any time 10S: during mint-fince uill notbe charged

co the Gavemnen:. Failure to mintain the crane through c~letion of the

wark in accorda%”e with a[! of the provisions statd 8bve is grands for
ternir~~jo~ of :~i~ eon:ra~:.

P-)r
L.&.*. 5. The Co.%ractm p~ovided ceane operator shall be fully qualified

and experienc~ to operate the crane.

C.2.4.4 The Contractor shall provide all necessary crane ~ipmnt ad

suppiies including but not limited to the appropriate hooks, shackles, rings,

mire rope, siings, spread bars, etc. to safe~y hoist the Govermmt

virbrocore rig on and off the barge. The Contractor shal[ be responsible

for performing atl rigging of Govermem owned qipnent and prevent damage



to Goverranent equi~t duringhoisting.

C.3. Genersl Rqi~ts

C.3.1. Positiming: Positioning of the barge sha~l & by wui~ tier

pushing with the tug boatto ●chieve general positionti than by auneuvering

of the barge using anchor winches or spuds to ●chieve the final

positim. The requir~positims shal[ bemarkeduith aurvey buoys by

Govermmt persomel. ALL anchors or a@s shall b set firwdy to prevmt

drifting of the ba~ off the established positiom.

c.3.2. Overnight Docking of Barge: The Contractor ahal 1 & re@ rad to

provide for overnight docking of the barw at s location convenient to the

work sites in the charnel. The intent of this ~iresent is to prevent

mreasmabie travet ti- between docking facilities ●rd work sites.

C.3.2.1. Cpen-uater moring of the ba~ may be wed if ●ll ~riate “

regulations pertaining to open uarer agoring ●re satisfied. The Cmtrsctor

shatl display si~t lights as required by lau.

C.3.2.2. The Contractor ass- fuLL ad total responsibility for overnight

docking of the hrge.

C.3.2.3 The Goverment reserves the ri@t of approval or di~ova( of an

overnight docking location.

C.3.3 Work-Areas: All work wi~l be corduct~ in the Ba[tiawe Harbor and

Anchorage Areas north of the Key Bridge ad nomalty in the-vicinity of the

South Locust Point, $eagrit, ad DudaLk Marine Teminals.

C.3.4. ScheduLe: All uork uill be cqteted in a continuous reamer for a

three week period during the time fr~ of 29 March 19% to 30 April 1W4.

The Govermem witl notify the Contractor three weeks in advance of the

planned mbilizationdme. NO work uili be perfod m Saturdays or

SUndays . The typical work day will & ●leven hours in &ration starting ●ach

day at 7:00 N! and inclding a one hour break for lti on the uater.

[.3.5 Safety: The Contractor is advised that he shal[ c~ly uith ●ll OSHA

standards as well as the appropriate health ad safety rcquir-ts of EM

38S-1-1, theU.S. Amy Corps of Engineers Safety ati Uealth ManuaL. A copy

of the EM can be provided ~ ~t.

C.3.6 inclement Ueather: The Goverment $haLl not perfom or shall suspend

dri((ing operations during peri@s of incl~t mather. Inclumtt ueather

shall be defiti as periods of precipitation, high winds, or high uaves

determined by the Govermmnt to pose ● safety hazard to Goverrmmtpersomel.

9
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The Goverment shalt notify the contractor in ~rson or by tele#We Am

drilling operations are to & sus~. The Contrutor shai~ designate 8

point of contact to notify wdkr such coalitions. A designstd callingri-
shall k ●greed to by the Govemnent aed Contractor during periods of

extended inclement ueather.

C.3.7 Charnel Traffic: Charnel traffic is defind as large cmrcial

vessels, tugs, canaerciat fishing boats, barges, oil barges, ad recreational

vessels to include both paw and sail.

C.3.8. obstruction of mama{: The Gqm~t will not udertake tc keep

the work areas free fran charnel traffic during this SC- of work. The

contractor will be rqired to c-t his operations in ● mmer to okt~t

chame{ traffic as little ●s possible. in the”ease uhere the Contractor’s

floating plant so obstructs the charnel us toaiske difficult or emlanger the

passage of charnel traffic, said plant shalt be sm# praqtly in approach

of any charnel traffic to such an extent as smy k necessary to afford a

practicable passage.

C.3.9 Nisplaced Materials: Should the .Contractor, during the progress of

this uork, lose, ~, throu overboard, sink or misplace ●nyamterial, plant,

quipent, auachine, or appliance, .uhich in the opinion of the Govwmmt may

be dangerous to or obstruct charnel traffic, the Contractor shall recover and

remve the same with utmst dispatch. The Contractor shall give

imediate notice, with the description ad location of such obstructions to

appropriate authorities. The Contractor shall mark or buoy such materials

until they are rwved. .

C.3.1O )lavigarion Aids: The contractor shall not relocate or.asnfe my aids

to navigation that have been @tab[ished by the USCG.

C.3.11 Notification of the U.S. Coast Guard: Prior to the c~ ~t of

uork on the site, the Contractor will & r~ired to notify the Cmnawder,

Fifth Coast Guard District in uriting uith a copy furnished to the

Contracting Officer, of his int~ ~rati~ ad r-t that it be

published in the Local Notice to Mariners. This no~ificstion ut be given

in sufficient time so that it appears in the Notice to Mariners at least two

weeks prior to the ccxmmc ement of this work.

.

C.3.12 Signal Lights: The Contractor shall display lights ati c-t his

operatiom in accordance uith the General Regulation of the Depsrtsmt of

the Amy and U.S. Coast Guard governing lights ●rd day signals to be

displayed by towing vessels uith tous ontiich m signets csn~displayd,

and day signals to be displayed by vessels of more than 65-feet in length

moored or anchored in a fairway or channel, ad the passing by other vessels

of floating plant working in navigable charnels, as set forth in Ccmmm-t

.
-—-
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U.S. Coast Guard Instruction K166?2.ZA, Mavigstjon Rules: lnternatima{-

Inland (CoadtinstM166n.Za), or 33 CFR 81 ~ixA (Intermtional) ard33

CFR 84 throqh 33 CFR 89 (lnl~) as applicable.

C.4. OptionFor increasd or Decreased Ouantity :

C.4. I. If the cpantity of a mit Pric- item in this cmtract is an

estimated quantity ard the actual ~tity of the mit-priced item varies

more that 50 percent above or below the estimted ~tity, aa qitable

adjustment in the contract price shall be mde bpon ~ by either party.

The ~itab[e adjustmnt shatl be basti WWI any imrease or decrease in

costs due soley to the vmiatim above 150 percent or belou SO percent of the

●stimated quantity. lf the ~tity variation is such as to requirean “

extension of the contract period, the bve~t may rqire contimed
performance of.the contract by uritwn notice frw the Contracting Officer

to the -tractor no later than three (3) uorking days before the ad of the

contract period. The Contracting Officer may ●xtard the contract ewe than “

one time but the total extension of performance shall not excti 5 mrki~

days. .

C.5. Measurement and Pa-t: The contract mit price for each itemshall

constitute full cwpensation for furnishing ●ll plant, labor, supervision,

equipmt, materials, twls, transportation, sqq2iies ●nd ancillary it-

necessary for performing all operations r~ired for cqletion of the scope

of work.

c.5.2. CLIN 0001 Mobilization am! Dambilizatim:” Pa-t shall beaiade

a: the lq sun contract price. Payment shall &made only after ail

Government owned equipnent has been remved fraa the krge at the coaqletion

OT work.

c.5.2 SLIM 0002 Barge Rental: Pa~r sha[l beamde on the &is of the

actual nwber of uork days at the contract mit price that Govermem owned

equipnent is located on the bs~e. Uork days are defined as Moday through

Friday to include any incleuwit ~ather days. tieasuremmt shatl begin uith

the first day that Goverment wned equipnent is loaded on the binge ard ad

with the [as: day utien Govemnent ouned aipamt is renrxed. No additional

f=w-$ wiltk a for ovemisht docking facilities or for Saturday and
Sundays.

C.5.3. CLIN 0003 lug Boat Rental: Pa-t shalt be made orI the basis of

the actual nunber of hwrs at the contract mit price that the tug boat is

used to transport goverment personnel ad tw or position the loaded barge.

Measurement shatl start uhen ttte tug kt leaves the docking facilities each

morning and end when the tug bat arrives at the docking facilities each

evenins.

C-6
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C.5.4. CLl~ 00W cr~ R~t&[: Payment atmll be ade on the basis of the.
actual *r of hours at the cmtract mit p-ice that the crane * crane

operator are r~ired to be on the barge. Measurementshall start *m the
crane operator leaves the docking fuilities ●ach -ming ad ed tdwn the

crane ~rator arrives at the docking facilities each evenin&

.

ENO OF SECTION C

.
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\ SITS SPECIFIC SAFETY AN? HEALTH PLAN
Baltimore Ancno~ages & Xarbor Dredging Investigation

Baltimore, MD

A. SITE DESCRIPTION

7-. ~ackground
The Corps of Engineers has undertaken a study to widen and deepen
the cha~nels and anchorages at the South Locust Point and Dundalk
Marine Terminals. Durin~ past studies the sediments have been
shown to be contaminated with heavy metals, (Cd-3 ppm, CY-560
ppm, CU-270 ppm, Pb-186 ppm, Mn-1161 ppm, Hg-O.8 ppm, Ni-75 ppm..
zn-570 ppm) polycyclic aromatic hydrocarbon, polychlorinated
biphenyls, and pesticides in the part per billion range.

2. Location
The boreholes wili be located adjacent to South Locust Point,
Seagirt, and Dundalk Marine Terminals which are located just
downstream cf the Baltimore Inner Harbor of the Patapsco River. ~
See Ex~ihit 1.

3. Surrounding Population
Tti-ereis no surrounding population.

L-. Weather Conditions
This will depend on thietime of
1: work is completed on time in
mild with possible heavy spring

year the drilling is performed.
April 1994, the westher should be
storms .

5. Site Conditions
The bcrekmles wiil be zdvanced in the shipping channels a~d
anchorages cf the heavy industrial freight liners. The work will
be performed off the side of a 110 ft X 40 ft commercial work
barge . The drill rig will be supported by a crane parked on the
barge .

TO drill approximately 50 borenoles from 5 to 25 feet deep in the
sediments of the Patapsco River. Sediment samples will be
obtained for geotecfi-ical and chemical contamination analysis.

.....
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C. ORGANIZATION
1-. Project Personnel
The following personnel are designated to carry out the
stated job functions.

PROJECT MANAGER
CENAB -EN-HT Russel Marsh
CENAB-EN-GG Chris Evans

CHIEF, FIELD EXPLOWTION UNIT
CENAB-EN-GG Bill Kriner

410/962-2227
410/962-4431

410/962-4044

HEALTH & SAFETY OFFICER
CENAB-EN-HT Charmayne Kirkland 410/962-2771
CENAB -SO Cheryl Mazzella 410/962-4100

SITE SAFETY OFFICER/RECORDKEEPER
CENAB-EN-HT Jim Moore

Alternates
CENAB-EN-HT Clint Kneten

FIELD TEAM LEADER (driller)
CESAM- EN Sam Bowden
CENAB-EN-GG Dan Bowden

Albert McNamara

FIELD TEAM MEMBERS (helpers)
CENAB-EN-HT Bill Baumgartener

410/962-6742

410/962-6743

FIELD GEOLOGIST
CENAB-EN-GG To be determined

S-UR~Y CREW

CENAB -OP Tom Conway, Boat Captain

CONTW4CTORS
Tugboat Captain To be Determined
Deck Eand To be determined

All persons arriving or departing the site should log in and
out with the recordkeeper. All activities on site must be
cleared through the Site Safety Officer.

2. Responsibilities

Health and Safety Officer:
-prep~;es and coordinates approvals of the health and safety
plans.
-supplies input for specific health and safety problems which may
arise in the course of operations.

15 Feb 94 BHAC-SSHP 3



b. Project Managers:
- In Baltimore District, coordinates sampling and analysis.

c. Chief, Field Exploration Unit:
-selects qualified personnel for all positions,

d. Site Health and Safety Officer:
-enforces the safety and health plans,
-ensures all required safety equipment is on-site, clean and
operable,
-revises equipment requirements or procedures based on new
information gathered,
-determines and posts the locations of medical facilities,
telephone numbers of emergency personnel, and arranges emergency
transportation to medical facilities as required,
-monitors personnel exposures and signs and symptoms of exposure
or stress,
-conducts preliminary site suvey to detect the presence of any
obvious hazards,
-conducts on-site air monitoring,
-notifies appropriate emergency personnel in the event of an
accident, fire or explosion.
-has the authority to cease any operations not in compliance with
the safety plan, or which threaten the health or safety of on-
site personnel or the general public, or may cause significant
adverse impact to the environment,
-reviews results of field monitoring and recommends additional
monitoring or changes in personal protective equipment.
-establishes and marks site boundaries,
-ensures no unauthorized person enters the site boundaries.
-coordinates access and security on site,
-maintains field log containing weather conditions,
instrumentation calibration documentation, air monitoring
readings and all events on site.

e. Field Team Leader (driller)
-selects the type of drilling equipment and practices to be used.
-operates drill rig

f. Field Team Members (helpers)
-performs the necessary duties co carry out the assigned tasks.

9“ Geologist
-obtains samples
-logs geotechnical observations

h. Survey Crew
-surveys borehole locations

-+-

i. Contractors
-op~rates tugboat and anchors

15 Feb 94 BHAC-SSHP 4



All personnel are res~onsible for comDlvinq with this ~lan
and reDortina anv unsafe conditions.

D. TRAINING

Ul employees working on this project who will come in contact
with contaminated sediments have received the 40 hour Hazardous
Waste Worker training in accordance with 29 CFR 1910.120. The
Site Safety Officer has received the additional 8 hour supenisor
course for hazardous waste workers and 24 hours on the job
training. Documentation is maintained in the Corps of Engineers,
Baltimore District Human Resources Office.

E. MEDICAL SURVEILLANCE

All employees working on this site who will be in contact with
contaminated sediments have received proper medical clearance for
respirator use and medical surveillance in accordance with 29 CFR
1910.120. Documentation is maintained in Baltimore District
Human Resources Office.

F. SAFETY MEETINGS

A safety meeting will be held at the start of the HTRW drilling
and subsequently at the start of each work shift. The first
meeting will cover the contents and format of the site health and
safety plan. The daily meetings in the morning and, if necessary
after work, with the Site Safety Officer will include any new
information obtained, such as changes to the safety plan, work
procedures or personal protective equipment. Additional safety
meetings will be held after any significant unplanned or unusual
events which modify safety procedures.

G. SITE CONTROL AND SECURITY

The worksite is zoned to reduce the spread of hazardous
substaces to clean areas. 14n exclusion zone will be established
everywhere on the barge except in and around the van and inside
the tugboat. No unauthorized person will be allowed within the
exclusion zone, nor will any authorized person remain
unnecessarily in this zone. The contamination reduction zone
will be located outside the exclusion zone beside the van or on
shore. The exact layout will depend on the site conditions.

The on-site support zone will be located in the van
survey boat.

Site access will be denied to the general public by

15 Feb94 BHAC-SSHP
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location. Borehoies will not be left open when unattended. The
barge will be moored along shore, out of the shipping lanes after
hours. It will be equipped with adequate lighting and markings
to avoid collisions in the dark.

H. ~ EVALUATION
The known chemical hazards consist of low concentrations of
metals and semi-volatile organics in the sediment.

The physical hazards at this site include drowning and heavy
equipment accidents.

Overall Hazard Evaluation

[ ] High [ ] Medium [x] Low [ 1 Unknown

Activities/tasks of Greatest Concern: Working off of a barge
around heavy freighter traffic. A secondary hazard is dermal
contact with contaminated sediment.

I. HAZARD CONTROL

Work shall comply with all Federal, State, and local health and
safety requirements including; OSHA 29 CFR 1910 and 1926, EPA 40
CFR 260-270, USACE EM 385-1-1, and all safety directives and
policies.

Ail drilling sites will be inspected for Health and Safety
hazards by the Site Safety Officer (SS0) prior to entering the
site with drilling equipment. The SS0 will then take all
corrective measures necessary to safely work at the site. This
inspection and all corrective measures wiil be documented and
communicated to all site workers as the initial safety meeting.
All drilling will be performed in accordance with the procedures
outlined in the Drilling Activity Hazard Analysis in Appendix A.
Coritractors shall not work with potentially contaminated material
from subsurface sampling. The project manager will contact the
Maryland Port Authority prior to operations to inform them of the
dates, times and locations of the barge.

..
1. Noise-Hearing protection will be worn by all field personnel
in wark areas where noise levels are above 85 dBA. These areas
include: within ten feet of the rig motor when operating, within
ten feet of the rear of the rig when the cat head is turning and
the hammer is pounding, and with in ten feet of the rig when the
auger is turning. The wearing of hearing devices is a condition
of employment.

2. Thermal Stress-All personnel will be assigned a “buddy” who
will observe the employee for signs of therinal stress, although

-
15 Feb94 BHAC-SSHP 6



all personnel should be alert for temperatu~e related ir.juries.
The signs and symptoms of thermal stress are included in Appendix
B. In addition, work/rest regimes in accordance with the ACGIH
guidelines will be established by the SS0 when necessary. Water
will be available on site above 70 F.

3. Electrical-All underground and overhead power lines will be
located and marked. Operating procedures will be in accordance
with EM 385-1-1 Section 15e.

4. Fire - No heaters or open flames will be allowed on the barge.
Flammable liquids will be stored in appropriate containers.

5. Standard Operating Procedures-No eating, drinking, or smoking
is permitted within the flagged work areas. No beards
or facial hair is allowed on site that may interfere with the
seal of a negative pressure respirator. No contact lenses will
be worn on site. To limit any safety problems that may result
from after hours visitors to the barge, all equipment and tools
will be secured at the end of the day.

6. Drowning - All personnel shall wear U.S. Coast Guard
approved Type 111 or V Personal Flotation Devices while on the
barge IAW Section 05.1 of the Safety Manual.

~ . Fog - The barge shall be equipped with adequate lighting for
maneuvering in fog.

Contamination avoidance shall be practiced such as: not walking
through puddles or mud unnecessarily, avoid kneeling on ground or
~ear.ing D?lequipment whenever possible, and keeping track of
weather conditions that may escalate potential site hazards such
as lighzning, rain or extreme temperatures.

J. PERSONAL PROTECTIVE EQUIPMENT (PPE)

PPE will be used and/or worn as required by
downward chanaes to the level of ~rotection

this plan.
is allowed without

No

the approval ~f the Site Safety O>ficer as outlined in the plan.
Desczipcion of these levels are outlined in Appendix C.

Description of Task #l
[x] intrusive

Level of Protection
[]A []B

Contingency to upgrade
monitoring.

DRILLING
[ 1 non-intrusive

[Ic
to level c

[x] D [x] modified
based on real time air

-.—.-
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Description of Task #2 ST~ CL~ING
[ ] intrusive [Xl non-intmsive

Level of Protection
[]A [

The person steam
for splashes and

]B [Ic [x] D
cleaning will wear a dust
aerosols.

[x] modified
mask

kit,In addition, a portable eyewash, first aid
extinguisher, stretcher, and portable emergency
available on site.

and face shield

201b ABC fire
shower will be

K. MONITORING

Monitoring for ionizable volatile organics shall be conducted in
the breathing zone with photoionization detector (PID) while
samplers are being retrieved from the drill rig and when the
samplers are being opened. The breathing zone will also be
monitored while the auger is being retrieved from the hole when
appropriate.

At any time when concentrations measured with the PID in the
breathing zone exceed 5 ppm above background levels, work
activities will cease, and all employees will move to an area
upwind where normal levels are indicated. A single spike above
this level should not stop work, but a sustained reading (ionger
than 10 seconds) or repetitive spikes (5 within 10 minutes) shall
step wcrk until appropriate PPE can be dcnned. Onset of symptoms
cf overexposure as described in the hazard analysis shall alsc
stop work. (See emergency procedures for further instruction)
Drilling shall resume after adequate upgrade of PPE is
accomplished and the soils producing the readings are removed
from the immediate work area.

Levels of PPE shall remain donned until work is finished in that
particular site.

All results of monitoring will be recorded in the logbook.
Notations of momentary spikes, high readings, and actions taken
will also be recorded in tl:elogbook.

-

If monitoring equipment malfunctions, work in the exclusion zone
shall cease until the instrument is repaired or replaced. The
irlstruments will be calibrated daily according to the
manufacturer’s instructions and recorded in the logbook.
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T. . COMMUNICATION PROCEDURES

Personnel will be informed of all known site hazards during the
initial safety meeting and will also promptly be kept informed of
all hazards discovered during the site investigation.

Personnel in the exclusion zone should remain in constant
cawwxaication or within site af the support zone personnel. .Wy
failure of communication requires an evaluation of whether
persomel should leave the exclusion zone.

The following standard hand signals will be used in case of
failure of the radio communications or for emergency
communication on site.

hand gripping throat ...............out of air, can’t breathe
grip partner’s wrist or

both hands around waist .......leave area immediately
hands on top of head. .............●eed assistance
t:humbsdown..... ...................No, negative
+k..-kn .*- nv 71- .1-:-L.*LlluLllua up. . . . . . . . . . . . . . . . . . . . . . . . . .UA, L

Telephone communication will be
marine radio in the survey boat

M. DECONT.A?41NATIONPROCEDURES

Personnel ar.dequipment leaving

supplied by a
and tugboat.

the exclusion

mobile phone

zone shall be

and

thoroughly decontaminated according to procedures in Appendix
-At a minimum, hands and face shall be washed whenever leaving
e.xciusion zone for any reason, i.e. changing respirator

—

ca~tridaes or glcves. Drill rig and equipment will be steam
cleaned-when the rig is moved off the barge. Employees will
shower as soon as possible after leaving the worksite.

Each decon-lamination station will be separated by at least 3
feet . Decontamination will be accomplished by starting with

~Lost grcssly contaminated items at the first station and

E.
th-e

progressing to the last station and the least contaminated item,
the imer clothin-g a outlin-ed in Appendix D.

1S Feb 94 BHAC-SSHP 9



N . EMERG3NH PROCEDURES

7-. Zmergency Medical Care

The SS0 and Survey crew are currently certified in first aid and
CPR .
Sy land from South Locust Point Terminals:
The nearest medical facility vvitnfull emergency room is Xarbor
Hospital (formerly South Baltimore General Hospital) . It is
located on the western shore of the middle branch of the Patapsco
River directly across from Locust Point. There is a boat ramD
adjacent to tbe hospital proper. Sy land directions to this ‘
facility are:

Dock at the terminals, Exit the terminals via McComas
Street, turn left (west) and follow to Rt 2 (Hanover
Street), turn left (south) and follow to the Hospital.
See Exhibit 2.

Harbor Hospital Center (formerly South Baltimore Generai
3001 South Hanover Street
Baltimore, y~ 21225
~10/347.320()
See Exhibit 3.

)

By land from Dundalk or Seagirt Terminals:
The nearest medical facility with full emergency room is Francis
Scott Key Medical Center. directions to this facility:

Dock at the terminals, exit terminals at Dunhill Road, turn
ieft (ncrth) onto Dundalk Ave, follow to Eastern Ave and che
hospital complex on north side of street. If in the
F.ort.her-nportioP., e~.it the Seagirt Terminals to Broening
Highway, tu~ left (north) and follow to Hollabird P=Ve,turn
zight (east) and follow to Dunda13i Ave, turn left (north),
and fO~loTJJ GO t-hehospital complex.

4940 Eastern Ave.
Baltimore, MD 21224.
Emergency 41@/550-0350

U.S. Caast Guzrd by marine radio channel
Ambulance sem’ice 911
Police Dept. 911
Fire Dept. 911
CHEMTREC 1-800-424-9300
Ba~to . Safety Office 410/962-4100

13 or 16

-

1S Feb 94 BHAC-SSHP 10
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Exhibit 3. Route to Francis Scott Key Medical Center
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2. Emergency Procedures

Personnel Injury in the Exclusion Zone:
Upon notification of an injury in the exclusion zone, personnel
shall assemble at the decontamination zone. A rescue team shall
enter the exclusion zone (if required) to remove the injured
person to the hotline. The SS0 shall evaluate the nature of the
injury, and the affected person should be decontaminated to the
extent possible prior to movement to the support zone. The
employees certified in first aid and CPR shall initiate the
appropriate first aid, and someone shall call the Coast Guard (if
necessary) . .NO person shall reenter the exclusion zone until the
cause of the injury is determined and the hazard removed.

In case of chemical contact with the skin or eyes, any
contaminated clothing should be removed and the area flushed for
is minutes with clear water from the portable shower. ~
ambulance shall be called on 911 to meet the boat or call the
Coast Guard.

Personnel Injury in the Support Zone:
Upon notification of an injury in the support zone, the SS0 will
assess the nature of the injury. If the cause does not affect
the performance of site personnel, operations may continue with
appropriate first aid administered and necessary follow up
actions taken. If the injury increases the risk to others,
activities will stop until the added risk is removed or
minimized.

Fire/Explosion:
Upon notification of a fire or explosion on site the SS0 shall
assemble personnel at the decontamination or other designated
area. The fire department shall be alerted. If the fire is
small, the on-site fire extinguisher should be used.

pezsonal protective Equipment Failure:
“ any site worker experiences a failure or alteration of7.

~Gotective equipment, that person and their buddy (if necessary)
shall stop work and exit the exclusion zone. Reentry shall not
be permitted until the equipment has been repaired or replaced.

other Equipment Failu~e:
If any other equipment on site fails to operate properly, the SS0
and Project Manager shall be notified to make a determination of
the effect this failure will have on operations.

15 Feb 94 BHAC-SSHP 13



In all situations, when an on-site emerqency results in
evacuation of the exclusion zone, persohel-
until:

. the condition resulting in the emergency
~. the hazards have been reassessed,

shail not reenter

has been

c. the safety plan has bee= revised: and approved by
COilCUrring offices,

corrected,

d. site personnel have been briefed on any changes in the safety
plan.

3. Emergency Reporting -

The Baltimore District Health and Safety Office shall be notified
of any incident, and the SS0 shall submit the necessary forms in
accordance with EM 385-1-1, Section 2.

15 Feb 94 BHAC-SSHP



o.

SITE SPECIFIC SAIIETY’AND HEAiJTH PIJAN
Baltimore Anchorages & Harbor Dredging Investigation

Baltimore, MD

PLAN APPROVAL

Balti,more District Safety and Occu ational Health

&& ddd. Da
Anita Pustelnik, @H

off

.te:

P. STATEMENT OF UNDERSTANDING

A1l site personnel have read the above plan and are familiar with its
provisions. My signature below certifies that I have read, understood,
and will comply with the guidelines set forth.

name signature date
Site Safety Officer

Other Site Personnel

15 Feb 94 BHAC-SSHP 15



Appendix A
29 June 1990

ACTIVITY HAZARD ANALYSES
EXPLORATION AND SUPPORT SECTION

SAFETY PROGRAM

Requirements of EM-385-1-1, The Safety Program and The
Accident Prevention Plan apply.

MAJOR ACTIVITY HAZARD CONTROLS

1-.

NOTE : The hazards under General Drilling
other major activities.

General Drillinq

a.

b.

G.

15 Feb94

Traininq:

apply

Safety and

to all

Untrained personnel are not allowed to operate the
equipment. Operators must understand th~ drill rig
Instruction Manual. Operators must know the
equipment controls and how the equipment works.
Operators must know hand signals and have had first
aid, CPR, and fire safety (extinguisher) training.
Operators must review this Activity Hazard Analysis
and any site specific safety plan.

Clothinq:
Clothing should be appropriate to the weather conditions
and be close fitting without constraint. Rinqs and
other jewelry should not be worn.
appropriate personal

pp~ :
The fcllowing personal protective

Always wea~
protective equipment.

equipment (PPE)
is required:

- Eard hat
- Safety shoes
Gloves

- Hearing protection
- Safety glasses

Other personal protective equipment msy
customer or site safety plan. Always wear PPE in

be requi~ed by

the proper manner.

O~erators should know the dimensions and capacities
0% the xig cr supply truck. Moving the drill rig
with the mast up is strictly prohibited. Do not
move the drill rig with the-derrick upright. Always
use a spotter when backing, moving on rough terrain

BHAC-SSHP A-1 -



e.

f.

h.

-—-.

or under anvthing (low bridges or wires) ..
Alwa~ys survey terrain prior to travel and move
equipment parallel to slope whenever possi:ble. Al1

operators must have a valid state and government
driver’s license. Vehicles are inspected daily by
operators, and at least once a year by an inspector
or foreman. Drive defensively.

Eaui~ment:
Use equipment only for the pu~ose for which it is
intended and designed. mow and do not exceed
capabilities of equipment. Inspect rig daily for
signs of wear, damage, or signs of faulty operation.
Maintain equipment in accordance with
manufacturer’s instructions. Perform pre-operation
check of clearances, gauges, warning and safety
devices, operation of controls~ beltsl hosest bolts~
etc. Equipment is also inspected yearly by an
inspector or foreman. Always check site for
utilities (~derground and overhead) . Site should
be cleared by all possible utility companies.
penetrate the surface and drill the first 6 ft.
carefully. Always level machinery prior to
operation.

G~out~~a:
.Always wear goggles and dust respirator when mixing
grout.

S~lit S~oonina Hammer:
Handle hammer to avoid
hammer properly.

Catheati:
Kee~ ~he catnead clean

pinching

aad free

finger. Lift

of rust, cil, and “*
~~ease . Check the cathead for rope wear grooves.
~e?lace the cathead if a grcove forms deeper than i/8”.
Aiways use a clean dry rope. If the rope grabs or
becomes tangled in the cathead drum, release the rope
and sound an alarm. All ~ersonnei should immediately
and rapidly back away and-stay clear. The rope will
hoist the tools to the sheaves at the top of the mast,
and usually break and release
a minimum of 18” of clearance
and the cat-head dr~m. Do not
ionger than necessary.

sDoon :
Always wear goggles or safety

the ~ool- Always maintain
between the operating hand
use rope that is any

glasses (especially if
the spoon is taped) while opening and closing the sPoo~”

AuGurinq:
Always use a low RPM. Stay clear of rotating augers.
When starting, use an auger guide on hard surfaces.



k.

1.

m,.

.
n-- .

0.

Apply adequate down pressure to penetrate ground surface
wior to startiag auger. Start auger slowiy and watch
to ensure a controlled penetration into the grcund. 15
auger head slides out of alignment, stop and repeat
process. Never reach behind or around a rotating auger.
Use a long handle shovel tc move auger cuttinss away
from the auger, never use yocr hands or ?eet. Never
remove earth from a rotatins auger. Clean augsrs only
whenthe drill rig is in neutral and the auger is stopped
from rotating.

Tri~ninq:
Keep xig
and ice.

Tools :
Only use
intended

and work area clean. Remove oil, grease
Store tools i= the proper tool 35x.

tools for the purpose for which they are
and designed. Keep wrenches clean and

maintained. Replace hook and jaws as necessary.
Wear safety glasses or ~oggles when using any
hammer. When breaking tool joints, position yOUr

hands so that your fingers will not be smashed
should the wrench slip or the joint suddenly release.

Drill Rods:
Make every effort tc keep the work area dry a=ti
ciear of loose materials and tripping hazards.
Watch your footing when removing or adding rods.
Natch your fingers when setting rod on horses.
Never add, remove or hold rods in the noie, by hand.
Always lower dri~~ rods slowly and point kisting
plug vent away from personnel to prevent mud
squirting out of hoisting plug vent. Rods shoxld be
wiped clean for safe handling by a rod wiper, as
they-are hoisted from the hole. Never wipe the rods
with your hands.

Fire extinguishers are provided for all equipment.
Use oniy approved safety cans for flammable liquids.

Liftinq:
Keep load clcse to your body, bend knees, usz le~
rn~scles aad keep your back =traight. Get help
ke~~y loads.

Hoistinq:
Use hoist only for the purpose for which it is
intended and
chains .

designed. ‘Use proper slings and

2. Core Drilling
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a.

..

-

b.

Core barrel:

When breaking the bit from the barrel, position your
hands so that your fingers will not be smashed
should the wrench slip or the joint suddenly release.
When removing core from the barrel the barrel should
be inclined slowly and only enough to remove the
core. <The core should slide, not fall.) A block
or other device should be used to protect your hand
if the core has to slide or fall more than 6“ .
Extreme care should be used if the core must be
hydraulically removed from the barrel. Wear safety
glasses or goggles when using any hammer to break
the core to fit in a box.

Pressure test:

Handle compressed air cylinders as required in EM-
385-1-1 and EN-FD’s Safety and Accident Prevention
Plan.

3. Air Drillinq

a. Dust :

w appropriate foam wetting agent shall be-used to
minimize airborne cuttings and dust. Appropriate

.

4.

b.

NOTE :

personal protective equipment
required.

Connections:

Quick makeup
lashings.

connections must

shall be worn-as

be secured with safety

The following major activity (Installation) includes
Piezometer, inclinometer, and Monitoring or
Well Installation.

Installation

a. Floatina.:

Water

Pipe will float due to the density difference
between the inside of the pipe (air or water) and
the outside of the pipe (usually mud) . Settling
cuttings can increase this difference. In extreme
situations it can cause an almost explosive release
of the pipe from the hole. Always thoroughly clean
cuttings out of the hole & fill the pipe with an
appropriate fluid while setting to minimize this
difference.

-.
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b. DeveloDinq:

1S Feb 94 BHAC-SSHP

Always choose an appropriate place for discharging
development water to prevent unnecessary contamination
of the work area. When using airquick makeup,
connections must be secured with safety lashings.

e
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Appendix B

COLD STRESS

For exposed skin, continuous exposure shall not
results in an equivalent chill temperature of -15°F.

be permitted when air speed and temperature
The ACGIH wind chill cha~ is presented below.

Cooling Power of Wmd on Exposed flesh Expressad as Equivalent Temperature (under cairn conditions)”

F
Estnnatea Actual Tempemture Reading (“F)

Wind Speed 50 I 40 I 30 I 20 I 10 I o I -lo I .0 I .0 1 40 I
. 0 I .0

(in mph) Equivalent Chill Ternpemture (%)

calm 50 40 30 20 10 0 -lo

5 48 37 27 16 6 -5 -15

10 40 28 16 4 -9

15 36 22 9 -5

20 32 18 4 -lo

25 30 16 0 -15

30 28 13 -2 -18 -33 48 -63
I

-79
I

-94 -109 -125 -140

35 27 11 4 -20 -35 -51 -67

40 26 10 -6 -21

(Wind Speeds L177LE DANGER INCREASING DANGER GREAT DANGER
>40 mph have little In <1 hour with dry skin. Danger from freezing of exposed flesh Flesh may freeze within 30 seconds
additional effect. ) Maximum danger of within one minute.

false sense of security.

Trenchfoot and immersion foot may occur at any point on this than.
● Developed by U.S. A rmy Research Instm,tte of tn vtronmental Medlcme, NatIck, MA.

- At air temperatures of 35°F or Iess,it is imperative that workers who become immersed in water
or whose clothing becomes wet be immediately provided a change of clothing, and be treated
for hypothermia. At temperatures below windchill equivalents of -15°F the following work
warm up schedule shall be implemented.

Threshold Limit Vaiues Work/Warm-up Scheduie for Four Hour Shift”
.

Air Temperature-Sunny Sky No Notlceabie wmd 5 mph Wmd 10 mph Wmd 15 mph Wind

“C (approx.) Max Work No. of Max. Work No. Of
Period

-26 to -28 -15 to-19 (Normai breaks) 1 (Normal Breaks) 1 75 mm

-29 tO -31

2 55 mm 3

-20 to -24 (Normal 8reaks) 1 75 mm 2 55 mm 3 40 min 4

.32 to -34 -25 to -29 75 mm 2 55 min 3 40 min 4 30 mm 5

I
-35 to -37 . -30 to -34 55 mm 3 40 min 4 30 mm 5 Non-emergency work

-38 to -39 I -35 to -39 40 mm 4 30 min 5 Non-emergency work shall cease.

-40 to -42 -40 to -44 30 mm 5 Non-emergency work shali cease.

-43 & below -45 & Non-emergency work shail cease

beiow shali cease

20 mph Wind

=

Max Work No. of
Period 8reaks

40 mm 4

30 mm 5

Non-emergency work

shall cease.

1. Schedule appiies to moderate to heavy work activity with warm-up breaks of ten( 10) minutes in a warm iocation. For Light-to-Moderate Work (iimited
physical movement): apply the scheduie one step lower. For example at -30% with no noticeable wind (step 4), a worker at a job with iittle physical
movement should have a maximum of work period of 40 minutes with 4 breaks in a &hour period (step 5).

2. The foliowing is suggested as a guide for estimating wind veiocity if accurate information is not availabie: 5mph-iight flag moves; 10 mph-light flag
fuliy extended; 15 mph-raises newspaper sheet; 20 mph-biowing and drifting snow.
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COLD STRESS (continued)

Cold stress of hypothermia occurs when the body’s core temperature fall below 36°C
(96.8°F). Pain in the extremities is the first sign of overexposure. Maximum severe

shivering develops when the body temperature fall to 95°F. This sign of danger and
exposure to cold should immediately be terminated. The symptoms of hypothermia
are presented below:

Progressive Clinical Presentations of Hypothermia

lCore lClinical Signs il
Temperature

‘c ‘F

37.6 99.6 “Normal” rectal temperature
37 98.6 “Normal” oral temperature
36 96.8 Metabolic rate increases in an attempt to compensate

for heat loss.
35 95.0 Maximum shivering.
34 93.2 Victim conscious and responsive, with normal blood

pressure.
3 3 91.4 Severe hypothermia below this temperature
3 2 8 9.6 consciousness clouded; blood pressure becomes
3 1 8 7.8 d ifficult to obtain; pupils dilated but react to light;

shivering ceases.
3 0 8 6.0 Pregressive loss of consciousness; muscular rigidity-

2 9 8 4.2 increases; pulse and blood pressure difficult to obtain:

IF24

22

1}21

20

,
respiratory rate decreases.

28 82.4 Ventricular fibrillation possible with myocardial

irritability.
27 80.6 Voluntary motion ceases; pupils nonreactive to light;

deep tendon and superficial reflexes absent..
26 78 Victim seldom conscious.
25 77.0 Ventricular fibrillation may occur spontaneously.

75.2 Pulmonary edema.
71.6 Maximum risk of ventricular fibrillation.

Im1

169.8 I II,
68 Cardiac standstill.
64.4 Lowest accidental hypothermia victim to recover.\

17 62.6 Isoelectric electrocephalogram.
9 48.2 Lowest artificially cooled hypothermia patient to

1 I recover. II

15 Feb 94 BHAC-SSHP 4
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Appendix B Continued
Thermal Stress

Heat stress injuries can easily occur when clothing (especially protective clothing)
impairs the body’s cooling capacity, the internal body temperature rises, and the
normal thirst mechanism is not adequate to bring about fluid replacement that is lost
through sweat.

When body temperatures taken at the beginning of a rest period indicate temperatures
exceeding 99.6 degrees F (37.6 degrees C), the next work cycle should be shortened
by 1/3. Another indication of rising internal temperatures is the heart rate. Heart
rates can be obtained by counting the radial pulse during a 30 second period (and
double it) as early as possible in a work period. If the heafi rate exceeds 110 beats
per minute shorten the following work cycle by 1/3.
The symptoms of heat stress in order of increasing severity include:

Heat Cramps (inadequate fluid replacement)
1. muscle spasms
2. pain in hands and feet

Heat Exhaustion (inadequate blood circulation)
1. pale, cool, moist skin
2. heavy sweating

3. dizziness
4. nausea
5. fainting

Heat Stroke
1. red, hot, usually dry skin

2. lack of or reduced sweating
3. nausea
4. dizziness and confusion

5. strong, rapid pulse
6. coma

Heat stress first aid includes:

Replace fluids (water)

Heat Exhaustion

1. Move person to cool place
2. Rest with feet elevated
3. Give water in small amounts
4. Recovery is usually rapid, if not emergency medical treatment is necessary.
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Appendix B (continued)

Heat Stroke
1. Cool body immediately with cool water or cold compresses

2. Call ambulance immediately
3. Continue cooling until ambulance arrives

l-lest stress prevention includes;
1 ●djusting work hours during the coolest hours,

2.schedule rest periods,
3.maintain body fluids at normal levels by consuming small drinks of moderate

temperature every 15 to 20 minutes.

For work in ordinary clothes, the WBGT will be monitored and the ACGIH Guidelines
will be followed. The APG Planning and Operations Section can be contacted for
WBGT temperature readings at 3-5225 on Post phones. These WBGT temperature

can be related directly to the WBGT temperatures in the ACGIH table. On weekends
when the post is not working, the airfield on post can be contacted for weather
conditions.

Since the ACGIH TLV work/rest schedule is designed for use with ordinary work
clothes and not impermeable PPE, the following modified schedule can be used to
accommodate impermeable coveralls;

On a cloudy day: Continuous work below 700F, above this temperatures heat
stress can be controlled by monitoring internal body temperature, monitoring
heart rate, or following the work/rest guidelines below:

75% work 25?40 rest each hour at air temperatures 70-790F

50% work 50?40 rest each hour at air temperature 79-850F
25% work 75?40 rest each hour at air temperature above 850F

At temperatures above 850F and in the absence of a personal heat stress monitor,

everyone under a heavy work load and solar load should have their heart rate
measurements taken at 15 minute intervals stop work in PPE when heart rate reaches
120 beats per minute. This schedule is conservative. If one is under a light work load

the work periods can be extended. If under a heavy work load or a sunny day the rest

periods can be extended.

WORK SHALL CEASE IN IMPERMEABLE COVERALLS AT 980F.

Each employee should be aware of their own heart rate. If between work periods one
feels their heart rate (pulse) may be greater that 120 beats per minute, STOP WORK,
notify SS0, go to a shaded area, take heart rate, and if necessary rest.
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Appendix C
Levels of Protection

Level D modified

hard hat
steel toed and shank boots

chemical resistant outer boots
(the two above boots may be combined)

waterproof outer gloves
chemical resistant inner gloves
plastic coated disposable coverall (i.e. Saranex, Tyvek QC)
safety glasses, or if appropriate, splash goggles or face shield
hearing protection, as required
dust mask, as required
personal flotation device

Level C

hard hat

steel toed boots
chemical resistant outer boots
chemical resistent inner and outer gloves
plastic coated disposable coverall
air purifying respirator with organic vapor cartridges
hearing protection, as required
personal flotation device

optional: splash gear
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APPENDIX D

DECONTAMINATION PROCEDURES

Due to the nature of the contamination, ievel D decontamination will include all the
procedures outlined below for level C except for the respirator steps. Detergents
will be used for decon fluids on the barge, all coveralls will be disposable not
washed. Equipment will be steam c!eaned at demobilization.

Decontamination procedures will ensure that material which workers may have
contacted in the exclusion zone (EZ) does not result in personal exposure and is
not spread to clean areas of the site. This sequence describes the general
decontamination procedure. The specific stages will vary depending on the site,
the task and the protection level.
..

1.
2.
3.
4.

5.
6.
7.
8.

Go to end of EZ

Wash outer boots and gloves in detergent/river water solution
Rinse outer boots and gloves in water
Remove outer boots
Remove outer gloves
Cross into contamination reduction zone (CRZ)
Remove Saranex/Tyvek suit and discard
Remove and wash respirator with detergent potable water solution and hang to

dry
9. Remove inner gloves
10. Wash hands and face with potable water.

Any employee suspected of sustaining skin contact with chemical materials will
first use the emergency shower. Following a thorough drenching, the worker will
proceed through decontamination, don cleanclothing,and immediately be taken
for first aid.

Before any eating, smoking, or drinking, personnel will wash hands, arms, neck,
and face.

A separate area will be delineated fof equipment decontamination by steam
cleaning or high pressure wash. Wastestreams will be allowed to drain into the
soil or river. Persons performing equipment decon shall wear proper PPE.

...-.
1S Feb 94 BHAC-SSHP D-1


	T OF C
	PARA

	PARA 1.0
	PARA 1.1
	PARA 1.2
	PARA 1.3
	PARA 1.4
	PARA 1.5
	PARA 1.6
	PARA 2.0
	PARA 2.1
	PARA 2.2
	PARA 2.3
	PARA 2.4
	PARA 2.5
	PARA 2.6
	PARA 2.7
	PARA 2.8

	PAGES

	PAGE 1
	PAGE 6
	PAGE 7
	PAGE 8
	PAGE 11
	PAGE 14
	PAGE 19
	PAGE 21
	PAGE 26
	PAGE 28
	PAGE 33
	PAGE A-1
	PAGE A-2
	PAGE A-3
	PAGE A-4
	PAGE A-5
	PAGE A-6
	PAGE A-7
	PAGE A-8
	PAGE B-1
	PAGE B-2
	PAGE B-3
	PAGE B-5
	PAGE B-6
	PAGE B-7
	PAGE B-8
	PAGE B-9
	PAGE B-10
	PAGE B-11
	PAGE B-12
	PAGE B-15

	TAB A
	APPENDIX A
	APPENDIX B
	APPENDIX C

	TAB B
	APPENDIX A
	APPENDIX B
	APPENDIX C
	APPENDIX D
	EXHIBIT 1
	EXHIBIT 2
	EXHIBIT 3

	TABLES

	TABLE 2-1
	TABLE 2-2
	TABLE 2-3
	TABLE 2-4


