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Executive Summary

A groundwater investigation was conducted at the former adjacent dredged material
placement sites known as Cox Creek and CSX. Currently the Cox Creek and CSX placement

ry

sites have dikes at respective elevations of 15 and 20 feet (msl). This site has been targeted for

tivation as a repository for dredged material from the Baltimore Harbor Anchorages and
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The purpose of the investigation was to determine: 1) the site-specific geologic and
hydrogeologic conditions, 2) the current groundwater flow directions on and around the site,
3) the current and potential groundwater use in the area, inciuding human receptors, and 4) the
affect of a dredged material placement site on the quality or quantity of groundwater, including
any future conditions such as drought which could alter current groundwater flow conditions.
Existing wells were identified and located, eleven new wells were installed, groundwater levels
were monitored, a pumping test was performed, and a groundwater model was constructed.
Results of the investigation are as follows:

1) Published geologic literature describes a surface aquifer, a regional confining layer, and
a deeper aquifer, all contained within the Cretaceous Patapsco Formation. Well bores performed
for this investigation support this basic conceptual model, however the Upper Patapsco surface
aquifer does not appear to exist over most of the Cox Creek/CSX site. Instead, there is a thick
clay (with a few sand and silt layers) which extends from the surface to a depth of about 150 ft.
This clay would be classified as the upper portion of the Lower Patapsco with the aquifer sands
1ocatea below this c1ay bClOW mc Lowe ?atapsco lies a thick, dense unit known as the Arundel

shall e o 3

2) Based on several rounds of synoptic water level measurements, groundwater at the site
is flowing east, toward Sparrows Point. Well clusters located directly on the dike next to the
Patapsco River indicate that there is a downward vertical gradient. Water levels in the Lower
Patapsco Aquifer are actually below sea level. This surprising observation violates the standard
coastal groundwater model where the major waterway represents the effluent point for
groundwater flowing through the aquifer. This indicates that there is significant pumping located
to the east of the site. Analysis of regional water levels suggests that the industrial pumping by
Bethlehem Steel at SDarrows Point may be contributing to the downward vertical gradients.
Bethlehem Steel claims to be pumping from a deeper aquifer (the Patuxent), however the USGS

ion well loca: gd on their property shows the lowest Patapsco Aquifer water level in the
i 1

tion well located on their property sho est Patapsco Aqui
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3) There is no current or potential groundwater use in the area of the piacement area. Anne
Arundel County’s municipal wells are located in various sites around the city of Glen Burnie,
about six miles southwest of Cox Creek/CSX. Based on the 1990 appropriation, Anne Arundel
-County is aliowed to pump 11.8 mgd from the Patapsco Aquifer, though actual pumpage
probably does not exceed 9 mgd. Though more water-level data are needed to accurately define
the radius of influence for this well field, existing data indicate that its closest point lies three to
four miles southwest of the Cox Creek/CSX placement area. Existing wellhead protection
investigations and modeling support this conclusion. Based on the master plan of Anne Arundel

County, there are no plans to drill any other Lower Patapsco wells in this part of the county.

Interviews with residents indicate that there are only two households still utilizing
groundwater in the area. These houses are located roughly at the intersection of Ft. Smallwood
and Kembo roads and are located more than a mile upgradient from the Cox Creek/CSX

nlacement area, Accnrdmo to the groundwater model, the small amount of: pumpage from these

wellc is not able to create a measurable reversal in f‘hp recional flow rhrpnhnn

e - s AV aiRa

4) Based on groundwater modeling, expansion of the Cox Creek/CSX dredge material
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the placement area had no substantial effect. Groundwater flow in the Lower Patapsco Aquifer
was never affected. Model results indicate that there wiii be groundwater fiow in the surface ciay
from the piacement area to the wetiands iocated adjacent to the southwest. The extremely low
hydrauiic conductivity of the ciay, however, makes any contribution from the piacement area de
minimis in quantity. Particle tracking was performed to estimate groundwater travel times out of
a filled, 39-foot impoundment. The worst case scenario, with no retardation, indicated that over
a 100-year simulation, horizontal travel distance totaled slightly more than a foot; vertical travel
distance totaled slightly less than a foot.

ii
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1.0 Project Description and Goals
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and site wetlands resulting from place t of dr dged sediments co umuiug a va
contaminants from the Inner Harbor.

This report has been written to communicate basic ideas and results to a wide audience.
Understanding the details of the investigation, however, requires a working knowledge of basic
hydrogeologic principles and groundwater modeling techniques. For more basic information on
the subject, the reader is referred to Anderson and Woessner, (1992).

2.0 Geology
2.1 Regional Geology
Creek site is located within the Atlantic Coastal Plain Physiographic

Province which is haractenzed by sequences of marine and terrestrial sedimentary deposits.
imi rovince is referred to as the Fall Line, where the older igneous and
ont

metamorphic rocks of the Piedmont Province meet the younger sediments of the Coastal Plain.
The Fall Line is located about 8 miles west of the site (Mack, 1962). The location of the study
area is shown in Figure 1.

The Coastal Plain in M"'yl”“d consists of a southeastward-thickening wedge of
unconsolidated and poorly-consolidated clays, silts, sands and gravels that have been deposited
by a combination of processes, mcludmg marine transgressmns and regressions caused by
Pleistocene glaciations, rivers and streams cuumg channels mcrcoy' leaving channel and

structural mo t) of the

floodplain deposits of sands and clays, respectively, and by tectonic (structural movement) o
basement rocks (Glaser, 1976).

The Patuxent Formation is the basal unit of the Potomac Group, and overlies a
crystalline bedrock surface. The formation consists principally of complex combinations of sand
and gravel with lesser amounts of silt and clay typical of riverine deposits. This formation was
too deep to be encountered by the wells for this study, but typically consists of irregularly
stratified layers of sand and gravel derived from channel and river bar environments exhibiting
relatively thin beds, pods, and ribbons of silt and clay associated with overbank deposits. This

-
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The Arundel Formation overlies the Patuxent Formation and is believed to represent a
floodplain overbank deposit. The Arundel was too deep to be encountered by the wells in this
field study, but is described as a reddish-brown to dark-gray, tough and massive clay, with minor
occurrences of sand beds. This clay unit is estimated to be approximately 100 feet thick at the
site and lies at an approximate depth of 250 feet. It is an efficient confining layer and was used
as the lower boundary of the flow model discussed in later sections.

The Patapsco Formation overlies the Arundel Formation and was deposited in a riverine
environment. Its depositional characteristics are similar to those of the Patuxent Formation. The
Maryland Geological Survey subdivides this unit into the Upper and Lower Patapsco. The Upper
Patapsco consists primarily of clays and silts. The Lower Patapsco contains a confining clay
layer at the top, with the lower layers composed primarily of sands and gravels (Otton and
Mandel, 1984).

Av: :1,
Cretaceous ¢ ge S diments of the Potomac Um‘up 10e€ €asiem pur on of the site, ¢ djacent t
Patapsco River shoreline, is identified on the Geologic Map of Anne Arundel County as artific
fill which could contain sand, gravel, slag, construction debris, and/or dredged material. The
major geologic units of concern at the site inciude sediments associated with the Patapsco
Formation, Arundel Formation and Patuxent Formation, all members of the Potomac Group

(Glaser, 1976; Otton and Mandle, 1984)

The Upper Patapsco consists of a fine to medium, brownish-yellow sand with an average
thickness of 100 feet. In the study area, much of the Upper Patapsco has been eroded away
leaving the Lower Patapsco which consists of a confining clay overlying a fine to medium-
grained, brownish-yellow sand. The thickness of the confining clay is approximately 150 feet at

the site. The interbedded sands, silts, and clays below the confining layer are approximately 100
feet thick at the site.

Overlying the Patapsco Formation in the easternmost portion of the site may be Holocene
2 Pl istocene alluvium associated with the Patapsco River and Chesapeake Bay. The average

thickness of these den(mtq varies from zero to ﬁve feet. At the dredge nlacement site, there may

be u p to 20 feet of recent dredged fill overlying the Patapsco, Holocene, and Pleistocene

alluovinm where present ( (Glaser, 1976).

A widwais \ Wwalldwa,y
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Two of the wells in this study (C-1 and F-3, shown on Figure 3) are located in the low-
~ lying areas of Cox Creek in the Swan Creek drainage system that extends through the study area.
These borings appear to be located along the trend of a former stream channel which may have
been cut during a low sea level stand during a Pleistocene glaciation. Based on typical
depositional models, the channel was probably filled with sand and organic matter, followed by
silts and clays as sea level rose during an interglacial. In well C-1, sands extend from the surface
to a depth of at least 150 feet. Well F-3 is composed almost entirely of silt.

Two of the wells (H-2 and I-2) were drilled on the dikes which extend into the original
Patapsco River channel. Though mostly comprised of clay, both of these wells contain more
sand layers than those drilled on the headland. In H-2, gravely sands containing bivalve shells
and peat are found at the bottom of the boring at 145 feet, and strongly indicate a Quaternary age
for these channel fill deposits.

3.0 Hydrostratigraphy
3.1 Regional

The Coastal Plain sediments have been subdivided into 11 regional aquifers separated by 9
confining units (Trapp, 1992). These aquifers are as follows:

1. Surficial aquifer
~ 2. Upper Chesapeake aquifer
3. Lower Chesapeake aquifer
4. Castle Hayne-Piney Point aquifer
5. Beaufort-Aquia aquifer
6. Peedee-Severn aquifer
7. Black Creek-Matawan aquifer
8. Magothy aquifer
9. Upper Potomac aquifer
10. Middle Potomac aquifer
11. Lower Potomac aquifer

The basis for the division of the aquifers is continuity of permeability. Adjacent permeable
beds or those separated by only minor thicknesses of low permeability materials such as clay or
silt, may be considered to be parts of the same aquifer. The framework of the regional aquifer
system could be represented by larger or fewer numbers of aquifers than 11. Subsurface data are
insufficient to further subdivide the regional sedimentary section, although locally, additional
aquifers can be defined, as has been done for the Upper and Lower Patapsco aquifers, in Anne
Arundel County, which are part of the Middle Potomac aquifer in the Regional system (Trapp,
1992).

JAOE LUMULLITAL LTULINEGI DI OWIEL. UTAVIKN WNINSé NINK Xr vsllincry
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The aquifers which overlie bedrock in Anne Arundel County are from oldest to youngest,
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Patapsco Aquifer System in Anne Arundel County consists of an upper and lower aquifer

separated by a confining unit of variable thickness (Mack, 1962; Achmad 1991).

In the project area, the Patapsco Aquifer System is about 250 feet thick, and is comprised
of the confining layer and Lower Patapsco Aquifer. The Upper Patapsco Aquifer appears to be
erosionally truncated. The Lower Patapsco Aquifer overlies the Arundel Formation (Arundel
Clay) and is a major source of ground water for large public supply wells for Anne Arundel
County. County well fields pumping from the Lower Patapsco are located approximately five to
six miles to the west of the site, in various locations around the city of Glen Burnie.

Regionally, the groundwater flow pattern is from west to east. Inland, to the west of the
project area, water levels are higher in the upper aquifer than in the lower suggesting a downward
vertical component of flow (recharge). Published literature indicates that artesian pressures exist
in the Lower Patapsco Aquifer on the eastern side of the peninsula reflecting an upward flow of
water to the Patapsco River (Achmad, 1991). This, however, was not observed in the wells for
this investigation. Instead, water levels in the Lower Patapsco Aquifer are actually below sea
level. This surprising observation violates the standard coastal groundwater model where the

maior waterwav renresentc the effluent noint for sronndwater and is discussed below,

AUUGIUL VYAV VTAY AVPIVOVAILS MiV WALIWVLLL PULLLL AV SAVMALM VTRt Ul a0 eas e wwa

3.3 Cox Creek/CSX Hydrogeology

1 nhe recent grouna water mvcsngauon at UIC SlIC snows mat IIIC arca lS un(.lCI'ld.ll’l D‘y‘ two
principai aquifers, one in the Quaternary sedimenis overlying the confining ciay layer in the
Lower Patapsco, and the other in the Lower Patapsco sands beneath the confining layer. The
shallow water-bearing zone is an unconfined (water tabie) aquifer and is not present in the area of
the Cox Creek/CSX disposal cells. The second, confined aquifer is iocated in the Lower
Patapsco. These aquifers consist primarily of sands and gravels with numerous areas of lower
permeability materials (aquitards). The Patapsco Aquifer, as described above, is separated from
the deeper Patuxent Aquifer by the confining silts and dense clays of the Arundel Formation.

The local groundwater originates from infiltration in recharge areas located where the
formations outcrop (are exposed at the ground surface). The water generally percolates through
the more permeable sand and gravel units and in places is segregated from water in other beds by
less permeable silts and clays resulting in local confined (artesian) conditions. Local variations

in the groundwater flow direction have been found to exist due to elevation, irregularities in
sedimentation, and the location of aquitards.
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Locally at the study area, ground water elevations are higher in the water table aquifer than
in the lower aquifer. In fact, water levels on the eastern side of the site are below sea level in the
Lower Patapsco. This suggests that there is significant pumping located to the east of the site.
Analysis of regional water levels suggests that the industrial pumping by Bethlehem Steel at
Sparrows Point may be contributing to the downward vertical gradients. Their pumping center is
located about 3 miles east of the Cox Creek/CSX placement area. Bethlehem Steel claims to be
pumping from a deener aquifer (the Patuxenﬂ however the United States Geological Survey
cated on their property shows the lowest Patapsco Aquifer water

L & il o o 9114

1
below msl). In ﬂ'\ irst six months of 1996, Bethlehem Steel Corp.

Add saaw 2aiSS

pumped over 103 million gallons per month (3.4 mgd) for cooling and/or process water. The
oround water elevations in the Lower Patansco is

WV RBLAV/AAS ddd maw adw Y <SS

season. It proved
same time penod.
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The water table in the surface aquifer was not contoured due to a lack of data. Unli ike the
deeper confined aquifer, the unconfined surface aquifer is largely controlled by topography.
Water level data are shown in Table 1, and well locations are shown in Figure 3.

Different scenarios for groundwater flow based on present and possible future events are
discussed in Section 6.3. ‘

3.4 Groundwater Use

Anne Arundel County currently provides approximately 90% of its public water
requirements through groundwater withdrawals from three geologic formations which overlie
bedrock Th ("nuntv has 65 nroductlon wells including several standby wells and wells

l tg qunnlv annroxxmatelv 50 mgd

e epo enti

walduaiig YV 2y .

er dav) if thev are all numped simultaneously at then- nresent canac:tv In

(million gallons per day) if they are all pumped simultaneously at their present capaci

addition to the pumping capacity, the county can withdrawal up to 30 mgd from Baltimore City
via plpcnnc (perwnm communication, Richard Dixon, Anne Arundel Co. Engineer, 2 Oct 96).
The number of Lower Patapsco wells has been reduced to 12 due to a decrease in the base flow
of streams observed in areas near the well fields. The total 1990 appropriation for the Patapsco
Aquifer is 11.8 mgd; however, 1992 pumpage totaled only 5.3 mgd (Wilson and Achmad, 1995)

< d

In an effort to increase the capacity of the County water supply system and to more
efficiently utilize their groundwater resources, the County has evaluated future sources of
groundwater supply. Potential well locations were based on a Water Supply Systems Analysis
completed in the 80’s which utilized a quasi three-dimensional finite difference ground water
flow model (Mack and Achmad, 1986), plus various analytical models to determine the optlmum
location of potential well fields in the County. The locations of potential wellfields are shown in

wn
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The closest residential community to the Cox Creek/CSX site is approxu'nalely one miie
west, at the corner of Fort Smallwood and Kembo roads. The community has been supplied with
city water; however, interviews with residents indicate that there are two households still
utilizing groundwater in the area. One property, 7014 Ft. Smallwood Rd. (Mike Frank), has two
wells. One is for household use with an estimated daily pumpage of 900 gallons from a depth of
165 feet. The other well, completed at a depth of 205 feet, is used to fill up commercial water
trucks, and the estimated daily pumpage is 3200 gallons. Located about a block away, the
residence of Charlotte Tayman also utilizes groundwater. The depth of this well is unknown.
The daily pumpage was estimated to be 900 gallons. Affects from the pumpage from these
domestic wells were simulated in the groundwater model discussed in Section 6.

Future land use in this area is zoned for light industrial (personal communication, Bahid

Tayebi, Anne Arundel Co. planner, 22 Aug 96). On the other side of the peninsula near Tanyard
Cove, however, a large housing development has been approved for 2300 housing units with

> 3 =1 = Srr-v SYS ESVNY b
mixed commercial. Water and sewerage for this development will be supplied by Anne Arundel
.ountv
County.
Because of the availability of city water and proposed land use, no other domestic or
1 Fava 3m tha eacniam Afdha Naw Ceaal /IOQCVY
commercial wells are expected to tap the Patapsco aquifers in the region of the Cox Creek/CSX

Two previous field programs were conducted in the CSX/Cox Creek containment areas.
Woodward-Clyde conducted an Environmental and Geotechnical Characterization Study for the
CSX portion of the site in 1992, and EA Engineering, Science, and Technology conducted a
Phase II Environmental Site assessment for the Cox Creek portion of the site in 1994. Other
regional investigations used in this study are listed in the references.

Concurrent with this investigation, the Maryland Environmental Service (MES) conducted
a Site Operational Assessment Study for the Maryland Port Administration (MPA) to assess the
feasibility and operational plan for the proposed Cox Creek/CSX Dredged Material Placement
Site. Results from this study were not conclusive, based on insufficient geotechnical data to
assess the strength of the foundation material. Some of the conclusions relevant to this
groundwater investigation include:
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b) The dikes must be extended to an elevation of 28 feet to supply a containment
capacity of 3.7 million cubic yards (mcy) and an operational life of 7 to 8 years. Current
information suggests that the foundation strength is probably sufficient to support 28-foot dike
elevations, although more geotechnical data are needed to confirm this.

to an elevation of 39 feet to supply a containment
e of 12 years. Current information suggests that there
t

capacity of 6 mcy and an opcr .iona.l lif ears. Current inform
may be insufficient foundation strength to support this. Again, more geotechnical data are
required

There is reportedly an environmental -“vestxganon recently completed by Cox Creek
Refining Company on their refinery property. This parcel is directly upgradient from the dredge
material placement site. Work was repcﬁcol'y conducted by EA Engineering and was under the

regulation of the Maryland Department of the Environment (MDE). No information could be
gathered from this investigation; however, the Corps did acqmre a copy of a transmittal letter (22
Aug 96) from MDE and the Cox Creek Refining Company’s executed Consent Order (2 Aug

91). The letter stated that all outstanding issues with the consent order were brought “to a close”.

5.0 Site Characterization
5.1 Well Drilling and Installation

Monitoring wells which were installed as part of this project were designed and installed in
accordance with EM 1110-1-4000 and Maryland Department of the Environment (MDE)
e ons governing well construction (Title 26, Subtitle 04, Chapter 04). The wells were

ST (=4

instal lgd by the Field Exploration Unit of the Baltimore District Corps of Engineers.

Eleven new wells were installed in the pr0Ject in seven wi
An e 1
nusw £ s 4

h A 4 27% TN ISPy -:...-
With the exception of w

inches in cuameter Wen F-3 was installed as a 2-inch observation weii ior the puny iug test.

Unfortunately, difficuities were encountered during installation, and the well never showed
proper communication with the aquifer, regardless of repeated development attempts. In spite of
its larger diameter, relatively small quantities of water could be pumped from F-2, and it
exhibited a non-Theisian response to the pumping test. Well F-1 was used as the pumping well
for the test. As-built well records which describe drilling methods and materials used are
included in Appendix B.

~J
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Wells were developed using simultaneous pumping and surging with an air compressor
actuated plst()fup"urnp dSSerTlOI)’ and/or with a submersibie pump. Measuremenis of COfmucuvuy,
temperature, and pH were made before, during, and after deveiopment to monitor the progress of
purging the well. Detaiis of well development are provided in Deveiopment Records provided in
Appendix C

5.3 Aquifer testing

The US Army Corps of Engineers, Baltimore District, conducted an aquifer testing
program at the Cox Creek Site for the Maryland Port Authority from 19-27 July 1996. All labor
and equipment were supplied by the Geology and Investigations Section and the Field
Exploration Unit. This testing was conducted to obtain aquifer parameters necessary to conduct
a site groundwater flow simulation. These parameters include: hydraulic conductivity (K),
transmissivity (T); storage (S or Sy), and vertical leakance. A Static Monitoring test was
conducted to observe the response of certain wells to diurnal (2 high tides, 2 low tides, every 24
hours) fluctuations. In addition to the aquifer tests, the water levels in all available wells were
reonlarlv measured from 20 Mav 96 to 4 Qct 96. These data are shown in Table 1.
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started on 19 July and ended 27 july 1596. Pressure transducers and data loggers were instaiied
in wells E-1, G-1, and H-2 to monitor water levels in the Lower Patapsco Aquifer under static
conditions. The water ievel records for these welis are shown in Figure 5. Well H-2 showed the
greatest ampiitude of tidal changes since it is the ciosest to the Bay. The tidal fluctuations in G-1
are attenuated, but present. Observe that the ground water eievations in both of these wells are
below MSL for much of the cycle. This is probably due to the large withdrawals (over 200 mgd)

from the Patuxent aquifer at Sparrows Point by Bethlehem Steel.

)

Well E-1 is located the furthest of the three wells from the shoreline. Consequently, tidal
fluctuations observed in this well are most attenuated. The graph of the ground water elevations
(Figure 5) for this well shows a muted tidal cycle. The downward spike at 6,400 minutes was
caused by adjustment of the pump in well F-2 prior to the start of the Constant Rate Pumping
Test. The lower water levels in E-1 beginning at 10,000 minutes reflects the beginning of the
test. Data from this long term monitoring were also used in the estimation of parameters below.
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5.3.2 Constant Rate Pumping Test

A constant rate pumping test was conducted from 1200 hours on 24 July to 1500 26 July
1996. Well F-1 was the test well and was pumped at approximately 62 gallons per minute. The
- pumping rate did vary slightly during the test, but the discharge was within +-10% of 62 gpm
throughout the test. Wells F-2, F-3 and E-1 were used as observation wells during the test.

iy —4

During pumping, drawdown was observed in all of these wells.

it =3 233 Uol 111

As mentioned earlier, drawdown data for well F-2 were not used
parameters since probiems encountered during construction affected the flow response through
the screen of the well.

Geraghty and Miller. The data indicate that well F-3 produced reasonable estimates of aquifer
parameters. A transmissivity (T) value of 1411 ft°/day and a storativity (S) value of 1.1x10™
were obtained using the Hantush method (as described in the AQTESOLVE manual v2.2). The
geologic literature and site information indicate that the Lower Patapsco Aquifer is
approximately 100 feet thick. This translates to a hydraulic conductivity (K) of 14 ftzlday.

Te c m the lo data collect 1 t
tidal effects. A transmissivity (T) value of 2507 -.3/,ay XK =25 -.Z/day) and a storativity (S)
value of 2.2x10™ were obtained using the Hantush method. The Cooper-Jacob method provided
a transmissivity of 2450 fi’/day (K = 24.5 fi’/day) and a storativity value of 2.5x10™*. The
Cooper-Jacob method was used with a stability criteria of u=0.1. Test data and graphical results
are provided in Appendix D

ecovery Test

At the conclusion of the 72-hour pumping test phase, the recovery of water levels in the
observation wells (F-2, F-3, and E-1) was gauged. Each well was allowed to recover to at least
90% of the initial static water level. All of the wells observed recovered 90% or more of the
induced drawdown. The Theis recovery method provided a transmissivity of 3555 ft’/day (K =
35.5 ft%/day) for E-1, approximately 2350 ft’/day (K = 23.5 ft*/day) for well F-3, and 2484 ft’/day
(K = 25 ft’/day) for F-2.

M e = wr - esw = —e——————————— ——— ——— —

AT INANCL IV VIODVY ULl LIV VWLV WIL LWL JAAVMWL AW WAL YT AL s4a & .



CENAB-EN-G 17 March 1997

The pumping test proved quite successful. A number of different observation points,

analyzed with multivle methods. all vielded similar results. Hvdraulic conductivities ranged
anaryzeda will muutips€ meuioas, au yiSiGea Sifmiiiar reswts. nyarauiic conauctivities xa.ugcu
Lo 1A dm 2 82/ es <o tel cratiime Aloccdmon 3 s AL £213 . Qumemato e —nleas
from 14 to 35 ft"/day with most values clustered around 25 ft jaay. otorail i iy vaiues rd.ngcu
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6.0 Groundwater Modeling
6.1 Numerical Model

The model chosen for this investigation was FEMWATER (Lin, et al., 1996), published by
the US Army Corps of Engineers, Waterways Experiment Station. This is a finite-element
model capable of handling density-driven flow (brackish water) and vadose-zone (unsaturated)
transport. Both of these conditions were considered a possibility when the modeling
investigation was being scoped. The final model, however, did not utilize density-driven flow or
vadose-zone transport.

The geological visualizations and modeling interface were performed with the Department
of Defense Groundwater Modeling System (GMS). Geological visualizations and model

1:1.

velnnment were conducted in Baltimore, Thlq armlmahnn of FEMWATER rpmnrpd about 260

Megs of RAM and was executed on a UNIX system at Waterways Experiment Stat10n

The finite element mesh was developed using the Map Module of GMS. Thisis
accomplished by specifying boundary or interior arcs, assigning nodal spacing aiong these arcs,
specifying any other refinement required (around wells, for example), and then letting GMS
build the mesh. For this effort, boundary arcs were built directly on an aenal photo which was
uploaded to the Map Module. Regional topology was based on digitized 7.5-minute USGS
quadrangle maps purchased from American Digital Cartography (Appleton, WI). The final mesh

(Figure 6) contains 2156 surface nodes and 4223 surface elements.
6.2.2. Geology and Layering
The geologic conceptualization and discretization was performed using GMS. Because
there is so much variation in coastal plain sedimentation, the geologic information sometimes

required simplification. This was accomplished by examination of the data and grouping the
geologic layers into dominant stratigraphy types. For example, intervals dominated by thick clay

10
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e 2 T

beds with only thin, occasional layers of siit or sand were designated as Clay. This classification
~ scheme led to the development of 8 different material types:

1) Dummy Material - when the material type was unknown or not important,
2) Clay - dominantly clay,

3) Sand - dominantly sand,

4) Silt - dominantly silt,

S) Mixed - layering is highly varied with thinly bedded sand, silts, or clays,

6) Layered - dominantly clay, but contains continuous sand layers,

) Red Arundel Clay - this formation name was used when available, and

2) Transition - material with aquifer properties that span the difference between

+.

Geologic information was gath
complete information.) The Maryland Geological Survey (MGS) and USGS
many documents on the geology and hydrogeology of the area. There are many nonpublished
documents for the various industrial sites on the peninsula (Quarantine Road Landfiil, Solley
Road Landfill, Hawkins Point Landfill, Cox Creek Refinery, CSX property, etc.) Anne Arundel
County has conducted several investigations, mostly for water supply and wellhead protection.
In addition to the existing information, eleven new wells were installed on the site. Figure 7
shows an isometric view of the well information as viewed from the northeast.

) Fu
—
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~ As mentioned earlier, existing literature divides the shallow hydrostratigraphy into 3 units:
the Upper Patapsco Aquifer, the Lower Patapsco confining layer, and the Lower Patapsco
T ree-dimensional examination of the geologic information, however, indicated that
peninsula. Over the

ower Patapsco Aquifer appeared to be p
An isometric view of the conceptual model is shown in Figure 8. The refinement in the
mesh in the eastern portion of the model domain represents the dredge material disposal areas.
The refinement observed in the western portion of the model domain represents the location of
the domestic wells. Figure 8a shows the locations of the cross sections used to create the fence
diagram in Figure 8b.

The geology was represented by 3 layers. Each layer, however, could be comprised of
different materials. Layer 1 (Figure 9) was given a constant thickness of 15 feet, and was
composed of “Sand” in the southern portions of the peninsula (K, = 33 ft/day, K, = 3.3 ft/day ),
and “Clay” in the northern portions (K, = 0.00035 ft/day, K, = 0.000035 ft/day). Between the

sand and the clay, a “Transition” material was used (K;, = 0.035 ft/day, K, = 0.035 ft/day). This
is not intended to represent an actual geologic material, but is required for numerical stability.

11
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Numerical models often exhibit instability and long convergence times when the properties of
adjacent elements vary by large amounts.

e
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For the rest of the model, Layer 2 was assigned the properties of “Clay” (K;, = 0.00035 ft/day,

— N NANNNLE 2. _.N\
K, = U.UUUU3) 1Tvaay).

Layer 3, the Lower Patapsco Aquifer, extended from the bottom of the confining iayer, to
the top of the Arundel Clay. It was assigned a constant K, of 15 ft/day, and a K, of 1.5 ft/day.

The Arundel Clay is a thick massive unit, regional in extent. It was chosen as the lower
boundary of the flow model. Hydraulic conductivities for all layers were based on the work by
Achmad (1991) and the pumping test; however, anisotropy was determined during the calibration
process.

The top of each of these geologic units was created as a Triangular Irregular Network (TIN)
within GMS. The top of Layer 1 represents the surface topography and is shown in Figure 11.
The top of Layer 2 (bottom of Layer 1) is shown in Figure 12. The top of Layer 3 (bottom of
Layer 2) is shown in Figure 13. The bottom of Layer 3 (top of the Arundel Clay) is shown in
Figure 14. The vertical layering of the model is created by extruding the mesh (described above)

thrnnoh the TINg renreeenhna the laver boundaries
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element layers. Layer 1 was subdivided into 4 element layers. Layer 2 was subdivided into 6
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36442 nodes and 66495 elements.
6.2.3. Boundary Conditions

The model domain and boundary conditions were selected based on location of control
points and natural boundaries, and available geologic information. Care was taken so that model
boundaries were located far enough away from the placement area to avoid numerical artifacts.

Natural boundaries were available for Layer 1. A constant head of 0.0 ft was assigned at
the coast line surrounding the peninsula. To avoid boundary problems, the model was extended
offshore to the east. The shape of the eastern boundary was based on a potentiometric line for
the Lower Patapsco Aquifer (Figure 2). For all the offshore areas, bathymetry was used to
specify the top of Layer 1. A constant head (with actual ponding depths) defined the surface
condition for the offshore elements. Onshore elements were assigned a recharge of 10 in/year in

12
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sand areas and 4.38x10” in/year in clay areas. These values are in the range of those developed
for other modeling efforts in the area. Achmad (1991) calculated a recharge of 16 in/year using
the groundwater-stage method, and 20 in/year using base-flow separation techniques.
Considerable sensitivity analyses were performed during calibration to validate the values.
Experimentation with GMS indicated that the model converged much faster using constant flux
surface boundaries rather than the Rainfall/Evaporation package which alternates between
constant flux and constant head depending upon evaporation and ponding .

Because of extremely low permeabilities, the boundaries for Layer 2 (the confining layer)
did not appear to be a sensitive parameter. The boundaries within the clay were assigned the
same constant heads as those in Layer 1. The nodes at the interface between Layer 2 and Layer 3
were assigned the same constant heads as those in Layer 3.

The boundary conditions for Layer 3 were more problematic to determine, because they did
not lie on a natural boundary. Initial constant heads were based on the regional potentiometric
map of the Lower Patapsco Aquifer (Figure 2). The location of the southern boundary was
chosen because of the Solley Road Landfill. This facility contains many wells at different
depths, and allowed us access for water level measurements. The actual water levels observed in
the wells were used to set the constant head nodes.

It is important to mention that this region contains many industrial and waste disposal
operations which were not incorporated into the groundwater model. There are leachate
collection and pump-and-treat systems operating at both the Solley Road Landfill and the
Quarantine Road Landfill. SCM Chemicals, located only a few hundred feet north of the Cox
Creek / CSX impoundment, operates pump-and-treat systems as remedial action for their process
water lagoons. These systems were omitted from the model for several reasons. First, the
information was simply not available. Most of these systems are owned and operated by the
PRPs (Potentially Responsible Parties). Second, their pumping schedules are variable. Most
were happy to supply information on wells, but were hesitant to supply information on the day-
to-day operation of their systems. Third, because most of these systems re-injected the treated
water from their systems, it could be assumed that the net affect to the aquifer was minimal.

6.2.4. [Initial Conditions

The initial condition used for the first simulation (the “cold start”) was created by
estimating and extrapolating water levels in Layer 1 from the wells to the coast line. A “hot
start” (water level results from the previous simulation) was used for all subsequent initial
conditions. All simulations were run in steady state, flow-only mode. The moisture content,
relative conductivity, and water capacity curves, which are required for unsaturated flow
calculations, were generated by GMS for the material types used. No additional materials testing
was performed.

13

NIAINITSnNaAarn = i YOTIATAI ATINMITWITTATION



CENAB-EN-G 17 March 1997

=)}
»
(IJ

analay [

Sensitivi ty Analvees / Qteariv State

Because so many parameters were tested in developing the steady state calibration, there
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O__ N

compareu to the 15 Sep 56 sampling. The calibration welis are shown in Figure 3. The best
RMS error achieved was 0.51 ft, determined from the following values:

9/19/96

WELL Actual Modeled Difference

106 1.25 1.75 -0.5

C-1 4.95 4.6 0.35

D-2 1.89 2.35 -0.46

E-1 1.46 22 -0.74

F-1 1.54 2 -0.46

G-1 0.07 0.9 -0.83

H-2 -0.08 -0.16 .0.08

I-2 -0.23 -0.16 -0.07
Ave Difference -0.32875
RMS Error 0.51

6.3.1. Hydraulic Conductivity in Lower Patapsco Aquifer (Layer 3)

Jh Y | |
Fu;ld tests a.uu 5CUI.U51U uwxau.uc \nbuumu, 1 771 ) lllU..lbdl.CU L[ld.l l\ 101' Ullb Ldycr bﬂou.l(.l idll

in the range of 14 to 35 ft/day Values of horizontal hydraulic conductivity (K;) ranging from
1.5t030 ruday were tested in the modei. For ail but one of the geologicai materiais, vertical
hydraulic conductivity (K,) was set at one-tenth the vaiue for K;. The only exception to this was
the layered materiai in the northwest portion of Layer 2 (described in section 6.1.2 above). This
material was given an anisotropy of 100 to 1 (K, = .01K,).

For K, = 30 ft/day, the best RMS error achieved was 1.87 ft. For K, =15 ft/day, the best

RMS achieved was 0.51 ft. For K, = 1.5 ft/day, the best RMS achieved was 1.03 ft. For K, =
0.15 ft/day, the best RMS achieved was 2.95 ft.

For K;, = 0.15 ft/day, the pumping action in the domestic wells west of the placement area
caused poor RMS values and created a large cone of depression that is not supported by field

observations. The field tested value of K, = 15 ft/day (K, = 1.5 ft/day) was most appropriate for
the conditions applied to the model.
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6.3.2. Hydraulic Conductivity in Layer 1 Clay Materials

Geologic literature (Achmad, 1991) indicated that K for this layer should be about 3. 5x10°
ft/day (isotropic). Use of isotropic clay, however, caused a water buildup problem in the areas
‘where sand was surrounded by clay. Anisotropic conditions were tested with K, = 3. 5x10™
ft/day and K, = 3. 5x10° ft/day. Use of this anisotropy solved the water build-up problem.. In
addition, this type of anisotropy is supported by the geological information which indicates that
many thin layers of sands and silts can exist in otherwise massive clays. The anisotropic
conditions appeared to provide the most appropriate results for the model study.

6.3.3. Hydraulic Conductivity in Layer 1.Sand Materials

Geologic literature (Achmad, 1991) indicated that a value of 33 ft/day should be used for
the sands in this layer. Both isotropic and anisotropic conditions were simulated; however,
anisotropic conditions were decided to be most appropriate to account for clay lenses
interspersed in the sand. In an attempt to relieve head buildup in the surface sand, a K;, of 330
ft/day was applied to the sand without significant result in solving the problem. The field values
with anisotropic conditions (K, =.1K},) were used in the final model runs. This value is
consistent with geological site conditions.

6.3.4. Constant Head Boundary Conditions in Lower Patapsco Aquifer

The constant head nodes which corresponded to the regional potentiometric map of the
Lower Patapsco (Figure 2) produced modeled water levels that were too high. Many different
configurations of model parameters were tested to reduce this problem. In order to match the
observed water levels at the site, the constant heads along the eastern boundary were lowered
until an acceptable match was found (Figure 15) . Resulting RMS values ranged from 1.80 to
0.51 ft. The constant heads which produced the lowest RMS values (0.51) were used in final
model scenarios.

The constant heads required to achieve an acceptable calibration were 3.4 feet below sea
level on the eastern boundary of the model (Figure 15). While the regional mapping does not
support water levels this low, there is no hard data to refute it. This uncertainty, however,
indicates that while groundwater flow vectors are considered correct in the immediate vicinity of
the containment area, vectors along the eastern border may be suspect. Fortunately, the flow
velocities from the containment area are extremely slow. To prove this, particle tracking was
performed around the perimeter of the containment area. The worst case scenario, with no
retardation, indicated that over a 100-year simulation, horizontal travel distance totaled slightly
more than a foot; vertical travel distance totaled slightly less than a foot. This means that solute
transport from the placement area is a localized phenomenon, and the model is considered to give
a quite reasonable estimation of localized conditions of flow and transport.

15
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values of hydrauhc conduct1v1ty and the observed gradient. For the flux boun condition, the
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following values and corresponding RMS vaiu

€s Were obtained:
Fiux (ftday) RMS (ft)
6.85x10°  1.01

6.0x10°  0.96

50x10°  0.94

25x10° 091

It is evident that the best constant flux simulation yielded poorer RMS values than the constant
head simulation. (The best RMS value obtained from constant head boundaries was 0.51.)
Constant head boundary conditions were used for all subsequent simulations.

6.3.6. Infiltration in Sand Layers
Considerable effort has been applied by other authors toward estimating the infiltration
rates in this area (Achmad, 1991). To further calibrate the l..n.ﬁl.._n_on or our application, the
model results were matched ag‘..niu.,ﬂct the perennial streams with.p the model d dnmam Too much

areas higher than what is

~ Nacas atr
€. Conversely, too little infiltration would cause the modeled stream courses to

. avers ranged fom n4
11iration 1n tn€ SUriace Sanda 1ayers mugcu from Sx10™ ft/day to

3. ()DXIU-3 fu’day (2 in/yr t0 161 m/yr ). Constant head nodes were used to TCPIeseiit pcwuma'x
streams in the model. If the nodes ended up supplying water to the model, the correspondmg
infiltration rate was too iow. If the water tabie was much higher surrounumg these nodes, the
infiitration vaiue was too high. The rate of 10 in/yr showed the best correiation to the mapped

stream courses. The following specific values were simulated:

Infiltration (ft/day) Water Table Levels at Streams
5x10” too low

7x107 too low

9x10™ (4 in/yr) too low

1.83x10” (8in/yr) too low

3.65x10” (16in/yr) too high

2.75x10” (12 in/yr) too high

2.5x107 (11 in/yr) too high

2.28 107 (10 in/yr) best correlation

16



CENAR-EN=-G 17 March 1997

6.4. Transport Scenarios - Discussion
6.4.1. Scenario 1, Current Conditions

As has been described, the model was calibrated to current conditions at the placement
area. Figure 11 shows a view of the topography of the area. The dike elevations for the CSX
and Cox Creek cells are 20 and 15 ft respectively. The elevation of ponded water was estimated
at 10 ft. Other model parameters have been described above.

Figure 16 shows the model-simulated total head in Layer 1. Due to the extremely high
number of nodes, flow vectars are not displayed; however, we know that groundwater flow will

Vemey asw YRl QO oV0 Rl e s oY o DHliu

be from hig“ pote ntial to low, in a direction Pmendlt‘ nlar to lines of eaua] pgtggt_lal (total-head
contour lines). For this and subsequent figures, co!or fill between potentiometric contours was

used to aid in the interpretation.
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coast. In the v1cm1ty of the placemcm area, the 10-foot head of water mu.uxg in the czuauug e
has reversed the natural easterly flow direction. Examination of Figure 15 shows that flow
directions are reversed iniand for a distance of approximately 650 ft from the cage of the
containment cell. This distance lies well within the current property boundaries of the CSX
factory property. Even though flow vectors are directed iniand for a short distance, the extremely
low conductivities of the clays make travel times exceedingly large, less than one foot in 100

years. Particle tracking was performed for the worst-case scenario and is discussed below.
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Figure 17 shows the model simulated total head in Layer 3, the Lower Patapsco Aquifer. It
is evident that the current impoundment at Cox Creek has no effect on the regional flow in this
aquifer. Regional flow is still dominated by the pumping at Sparrows Point. It is also evident
that the pumping from the domestic wells has almost no effect on regional flow. Careful
examination will show that the potentiometric contours are refracted very slightly at the well
location with no discernible reversal in gradient.
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othcrs), the medial dike separatmg the two placement areas and the mound in the nter of the
CSX (southern) cell have been removed. The dikes on the resulti -

eievation of 28 ft.

This type of placement facility operates by pumping dredge material into the enclosure via
a slurry. The impoundment will be fiiled effectively to the top of the dikes with this liquid
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matenal The facility is then left alone to allow the clays to settle out of the liquid, and to allow
uid to evanorate and percolate through the dike material leaving the solid dredge material.

s h the
eated until the placement area has reached its capacity. This scenario

142 LA A AW A ALS Al lb) Wb VVAGAL \1“&“ AL W wALAwWaA WA iy SAdWA W -
head of 28 feet applied to the interior of the impoundment
Figure 18 shows the model-simulated total head in L‘yer 1. The head of 28 feet in the
R It T LY Y e % 1__ 13 e a ION Lot T imeicn 10 alimcosn sl a
1mpounament has reversed the natural flow vectors inland auo U /YU ICCL. r'lg 1Y SNIOWS uiC
model simulated total head in Layer 3. As before, the impoundment at Cox creek has no effect

on the regional flow in this aquifer.
6.4.3. Scenario 3, 28-foot Dikes, Impoundment Filled With Dredge Material

Once the placement area is filled with dredge material (clay), its hydrogeology will
logically be different than when it was filled with liquid. This scenario simulates the hydrologic
effects of 28 ft of clay in the placement area. This is the configuration which could create an
unsaturated zone within the dredged material. This can be of concern because once unsaturated,
the metallic contamination in the dredged material can oxidize and become more soluble. Figure

20 shows the model-simulated head in Layer 1. Close examination indicates that groundwater
flows eastward through the clay. Comparison of this ﬁau.- with the topography (Figure 11)
indicates a significant unsaturated zone is developed. While there may be some concern about
the unsaturated zone which is created, the velocity and quantity of solute flow through the clay
will be quite low. Figure 21 shows the total head in Layer 3. Again, the dredge material
placement area has no effect on the groundwater flow in Layer 3

6.4.4. Scenario 4, 39-foot Dikes, Impoundment Filied With Water

This scenario is the same as Scenario 2 (impoundment filled with liquid) except the dikes
have now been raised to 39 ft. Figure 22 shows the model-simulated total head in Layer 1. The
head of 39 feet in the impoundment has reversed the natural flow vectors inland about 835 feet.
Again, flow velocities will be less than a foot in 100 years. Figure 23 shows the model simulated
total head in Layer 3. As before, the impoundment at Cox creek has no effect on the regional
flow in this aquifer.

This scenario is the same as Scenario 3 (impoundment filled with clay) except the dikes
have now been raised to 39 ft. Results are very similar to Scenario 3. Figure 24 shows the

model-simulated head in Layer 1. Groundwater flows eastward through the clay and another

cimaatiratad sAamas So dacsalood Tanien clnczro ¢hhn $atnl hand jea T avrar oAt

unsaturated zone is developed. Figure 25 shows the total head in Layer 3. Again, the dredge
. 1 N RDC. o X L1 __ T ... ] LT acsrae Datasmana

material placement area has no effect on the groundwater flow in Layer 3, the LOWer ratapsco
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6.4.6. Scenario 6, Worst Case / Drought

A scenario was developed to simulate worst-case conditions. For this scenario, the dikes
were extended to an elevation of 39 ft, and the impoundment was filled with liquid, as in
Scenario 4. To simulate drought, all recharge was eliminated. This represents an extreme
condition which probably will never occur. Figure 26 shows the model-simulated total head in
Layer 1. For this extreme condition, groundwater flow directions in the surface sand have only
been reversed 1000 ft in the western, upgradient direction. This reversal still does not extend off
of the Cox Creek refinery property. Figure 27 shows the total head in Layer 3. As with all
previous cases, the dredge material placement facility has no affect on groundwater flow in the
T ,ower Patansco Aqu fer.

v Ay -v-

1
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around the perimeter of the enclosure, and one was introduced in the center. Particle puait
were piotted out at ten-year increments for a totai of 100 years. There was no retardation, or
dispersion applied to the particie movement (pure advective flow). Examination of particie
movements showed that the maximum movement occurred on the southwest side of the
impoundment, adjacent to the lake and wetland area. At this location, maximum particle
movement over a 100-year simulation, totaled slightly more than a foot horizontal travel

distance, and slightly less than a foot in the vertical direction.

7.0 Conclusions

" IICA, ﬂﬂﬁA(‘ ey
aquiily sanGs &

Groundwater at the siie is uuwulg Cdbl., toward opauuwa Point. Well clusters located
directly on the dike next to the Patapsco River indicate that there is a downward vertical gr“die—t
This indicates that there is significant pumping iocated to the east of the site. Analysis of
regional water levels suggests that the industrial pumping by Bethiehem Steel at Sparrows Point
may be contributing to the downward vertical gradients. Bethiehem Steel reportediy pumps over
103 million gallons per month (3.4 mgd) from the Patuxent Aquifer. Their pumping center is
located about 3 miles east of the Cox Creek/CSX placement area. It seems unlikely, however,
that the reported daily pumpage from Bethlehem steel could create the large ground water

depression shown in Figure 2. Other industrial pumpers may exist.

There is no current or p tennal groundwater use in the area of the placement area. The
i 1e Arundel County’s well field lies three to four miles southwest of the
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Cox Creek/CSX placement area. Based on the master plan of Anne Arundel County, there are no
plans to drill any other Lower Patapsco wells in this area. There are only two households still
utilizing groundwater in the area. According to the groundwater model, the small amount of
pumpage from these wells is not able to create a measurable reversal in the regional flow
Aifﬂl‘ﬁf\ﬂ
il wWwlivii

Dacnad s ccems ..oA_ USRI D PR .Y o) Y o PR o NP Y 7o o ' A PPN, PDRIEITIp PRI |
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placcmenl area will not affect flow direction or quality of groundwater. Several different
scenarios were modeled: current conditions, impoundment elevations of 28 and 39 ft.,
impoundments filled with both water and dredge material (clay), and drought. In all cases, the
placement area had no substantial effect. Groundwater flow in the Lower Patapsco Aquifer was
never affected. Model results indicate that there will be groundwater flow in the surface clay
from the placement area to the wetlands located adjacent to the southwest. The extremely low
conductivity of the clay, however, makes any contribution from the placement area de minimis in
quantity. Particle tracking was performed to estimate groundwater travel times out of a filled,
39-foot impoundment. The worst case scenario, with no retardation, indicated that over a 100-
year simulation, horizontal travel distance totaled slightly more than a foot; vertical travel
distance totaled slightly less than a foot.

Because the new dredge material is being placed on a prepared surface of old dredge
material from the 1960’s, there appears to be no mechanism for the development of preferential

leachate nathwavq (‘oneldenng the downward vertical gradients. the extremelv slow travel

________ ath onsidering the do ertical gradients, the extremely
ible.

hmee and the 150 feet of clay hp]nw the e-ma crrmmrlwafm- 1mnm~te will be neglic

AVWE Vi Wil VWiV VY WiV Jivey sV A VVisLwa AR T3 u

At the time of this writing, discussions are underway to possibly close the Bethlehem Steel
s et ‘Daolﬂehem Q+eal’e da;](,

Patuxent) Aquifer. A change in pumping at Sparrow’s Point may change the ultimate flow
directions of solute determmed in this investigation. While the future of Sparrows Point may
represent water supply and/or environmental concemns to other parties, it should not change the
basic conclusions of this investigation: 1) Because of the thick clay unit under the facility, the
water-supply aquifer of the Lower Patapsco will not be affected by dredge material placement
activities, and 2) The velocity of solute from the facility will be less than a foot per 100 years.

20
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Figure 2. Map showing ground water contours in the Lower Patapsco aquifer.
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Cox Creek Water Elevations
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CSX/COX CREEK PLACEMENT AREAS
AA COUNTY, MD.

SUBSURFACE EXPLORATION NOTES

1. EXPLORATION WAS PERFORMED DURING MAY THRU AUGUST 1996.

2. DRILL HOLES (DH) WERE ACCOMPLISHED BY STANDARD PENETRATION
TEST PROCEDURE (SPT) USING A 1-3/8” ID X 2’'-3/4” LONG SPLIT
SPOON. SAMPLE SPOONS WERE ADVANCED BY A 140# HAMMER FALLING
30". THESE HOLES WERE ADVANCED BETWEEN DRIVES BY HOLLOW STEM
AUGER (HSA) , ROLLER BIT OR FISHTAIL BIT AS NOTED ON LOGS.

P - INDICATES LOCATION OF PRESSED SHELBY TUBE SAMPLE
RB - HOLE WAS ADVANCED BY ROCK BIT

WH - WEIGET OF HAMMER

3. BLOW COUNTS REQUIRED TO ADVANCE SAMPLE ARE SHOWN IN COLUMN
(a).

4. SOIL DESCRIPTIONS ARE SHOWN IN COLUMN (c).

5. SOIL DESCRIPTIONS ARE FIELD CLASSIFICATIONS BASED ON THE
UNIFIED SOIL CLASSIFICATION SYSTEM (ASTM D2487).

6. GROUNDWATER DEPTHS ARE INDICATED ON THE LoGS as V. , ¥ & ¥
AND ARE SHOWN IN COLUMN (d). PERTINENT DATA FOR THESE
READINGS ARE SHOWN AT THE BOTTOM OF LOG UNDER GROUNDWATER
DATA OR ADDITIONAL GROUNDWATER DATA. ACTUAL GROUNDWATER LEVEL
MAY VARY DEPENDING UPON SEASONS AND AMOUNT OF RAINFALL.

7. ELEVATIONS SHOWN ON THE BORING LOGS ARE THE TOP OF THE
INTERIOR PVC CASING OF THE ACTUAL WELL. THEY WERE DETERMINED

BY SURVEY.
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STA. CSX/COX CREEK PLACEMENT AREAS N 494360.3 C-1
OFFSET: AA COUNTY, MD E 926572.9 1of4
TOP ELEV: 39.0 COMPLETED: August 8, 1996
(c) d (a) (b)
0. Dry dk. brown silty CLAY -TOPSOIL w/ roots ya 478
N 25 Dry brown to yellow-brown silty CLAY
I - nrv lf o'mv PI AV mnﬁlnd |rn= sf‘a}ned
\( 2.5'4.0': w/ pieces olegmte 11-18-19
7.5'-9.0": w/ orange-brown CLAY, some v. fine grained SAND
5
A 1 10-13-17
B 1]
7-10-14
9.5
v Sii. moist gray siity CLAY w/ v. fine grained SAND, w/ veins of 10
brown-orange sand 6-i0-i2
Q 12.0 ¥
Moist gray/orange silty SAND, areas that are clayey
13-16-14
T 14.5
] Moist purple-gray clayey SAND, fine grained i5
17.0
Sli. moist dk. gray silty CLAY w/ areas of It. gray sandy SILT
interbedded 5-11-14
A 22.5'-24 O RI 28.0° 7ﬁ 5 L mtnet w/ f“nl-nc of Li -gnl{e more
,l clayey 20
¥ 5-9-14
Z 6-8-11
25
6-9-17
T 27.0
Moist dk. gray siity CLAY w/ areas of it. brown siity CLAY w/
v v. fine grained sand in areac 5.10-11
29.5
Sli. moist lavender-gray clayey SAND, v. fine grained w/ Lignite 30
A 7-10-20
32.0
1] SkL. moist dk. gray clayey SILT w/ areas of It. gray sandy SILT
X , 6-11-18
34.5
Wi Moist dk. gray clayey SILT w/ fine brown mica ﬂakes 35
Last 0.5'(45.0'-46.45") lighter gray comtains some v. fine grained 10-22-23
A\ silty SAND
Y 23-35-54
C-i
GROUNDWATER DATA
¥ WHILE DRILLING: 12.0
¥ ON COMPLETION: NT
Y24 Hr. READING: NT Fil [JAavger X ST [J]JRB  [] Cored
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STA. CSX/COX CREEK PLACEMENT AREAS N 494360.3 -1
OFFSET: AA COUNTY, MD E 926572.9 20f4
| TOPELEV: 39.0 COMPLETED: August 8, 1996 o
i (c) (d (a) (b) ’
><] s L ! | 1e3040 |
Moist dk. gray clayey SILT, w/ fine brown mica flakes I_*J
_’ I,ast 0 5 (4551 O ‘ 5 ) !!g__ er my l‘nﬂ"ainc some v. fu‘e gl—ﬂ.lucd f —! [
silty SAND ! il |
] |
o el
127-54-1007.45
A | —
48.2 : ; ’
1 Moist yellowish-white silty SAND, v. fine grained, areas of
red/orange [
> 30 8910072
52.9 :!‘
Moist v. It. tan-white SAND, fine grained, bit clayey in areas -]
65.0'-65.8": silty & clayey all over w/ an area of greemsh-whne .
ﬁ SILT in sample 55 _ms_f
> 050z »
> 65 T G003
67.9 )
Moist tan-orange/orange-brown silty SAND, iron stained, few }
areas of white SILT .
X 70 67-100/.32_|
72.8 ]
Sli. moist yellow-white fine grained SAND, beach-like )
== 75 —my 43
77.7 )
Dk. grayish-white v. fine grained sandy SILT, clayey in shoe -
=< 80 S
8 -
8§ | &7 ’
3 Moist orange/ It. gray/ yellow-white silty SAND, v. fine grained i
5 iron stained, layered in spoon 4 | -
2 | ‘. |
g Fill [Jlauger XSPT [J]JRB  [] Cored |




STA. CSX/COX CREEK PLACEMENT AREAS N 494360.3 C-1
OFFSET: AA COUNTY, MD E 926572.9 30f4
TOP ELEV: 39.0 COMPLETED: August 8, 1996
(c) d (a) (b)
100/ 48
Maniet oranes/ It orav/ ‘u:‘ll\nr_\nl-ufa cily CAND v fine arainad 7
AVANADS vlﬂl.ls Ak. 5[“ l JVH\I" ALBUAS tJ LR VAS o « LARAW Elﬂlnw,
87.7 iron stained, layered in spoon 5
Dry burgundy red/ It. gray CLAY, marbled ]
90.0'-91.3': much more burgundy color -
95.0'-95.98': h It. , contains . fine grai
- 5.0 much more It. gray, co some v grain 90—
RS Ar i 0l1-/1-1W)/.3
7] 95 —g7o0raR
K .
98.0 :
Sli. moist grayish-white silty SAND, v. fine grained
=< 100 T35
= 105 100745
107.7 I
Ski. moist grayish-whiic fine grained SAND, less silty than before T
> 106610072
v 115 oL 1NN A
& ] OU—1WW/ . L
52 120 10074
122.7 i
Moist yellow fine grained SAND 7
= 125 100/ 4%
& | 1277 1
= Moist tan/yellow/orangc fine to medium grained SAND, iron 7
8 stained 1
g Fill IIjAuger @ SPT @ RB [l Cored .




STA. CSX/COX CREEK PLACEMENT AREAS N 494360.3 C-1 '
OFFSET: AA COUNTY, MD E 926572.9 40f4
TOP ELEV: 39.0 COMPLETED: August 8, 1996 —
() (d o {a) (b)
' L | 10072 ]
Moist tan/yellow/orange fine to medium grained SAND, iron [ _j
stained ‘
T |
‘ -
rZ 135 81-100/.2
137.9 )
Moist It. brownish gray fine to medium gray SAND "
> 140 50077
z] 145 - ‘
147.7 ]
Moisi ii. brownish-tan fine to medium grained SAND w/ some .
dk. reddish-brown grains i
T 15(.).3 150 T {3
BOTTOM OF HOLE 4
POCKET PENETROMETER ]
DEPTH T/SQ. FT. |
0.0°-0.3° 1.0, 1.25,2.0 7 ‘
5.0'-6.5' 4.5+,4.25,4.5+ 155 —
7.5'-9.0' 2.75,3.5,2.5,4.5+ .
10.0'-11.5' 3.0,2.75,2.75, 3.0
17.5'-15.0' 2.0,1.5,1.0,0.5 7
20.0'-21.5' 1.0,20,10,15 =
22.5'-24.0' 2.75,25,3.0,2.75 4
25.0'-26.5' 1.25,1.5,2.25 &N
27.5'-29.¢ 0.25,0.5,2.25 A%V
30.0'-31.5' 3.25,3.5,1.75 -
32.5'-34.0° 3.25,1.25,1.25 J
35.0'-36.5° 4.2,4.1,45
37.5'-39.0' 4.0,4.3,45 7
40.0'41.5' 42,4.0,44 -
45.0'46.45' 3.0,3.25,4.5 165 —
80.0'-51.3" 4.5+,4.5+, 4.5+
95.0'-95.98" 3.0,40,45+
DRILLING PROCEDURE: )
Failing F-10 Rig -
Hole was advanced to 34.0" using SPT with 4-1/4* HSA between 170 -
) drives.
8 A 10" casing (PVC) was installed to 30.0", after re-drilling w/ 7 1
g 12-1/4" HSA Hole was advanced to 150.33' using SPT with . !
g fishtail bit & mud between drives. ] ‘
z Hole was cleaned out with a Hawthorne bit 10 150.33". ?
g | i ‘ -
= : i )
g Fill DJAuger X SPT m RB [l Cored"



STA. CSX/COX CREEK PLACEMENT AREAS N 497924.4 D2
OFFSET: AA COUNTY, MD E 928772.6 lof4
TOP ELEV: 39.0 COMPLETED: July 31, 1996
. () d (a) (b)
0.7 Moist dk. brown sandy SILT 2411 |
N As \Moist reddish brown ciayey SAND, medium to coarse grained /| I
33 Lt. yellowish brown medium grained SAND 7 [
. N I
§’ Wet grayish-brown fine to medium silty SAND i '
lﬁ e~ 5
s - - 12-15-8
)_<, Saturated It. yellowish-brown fine to medinm grained silty SAND
J
8.3 N
Wet gray medium to coarse silty SAND _
10
X ii.0 1 589
Moist mottled reddish-brown, grayish white, olive yellow clayey
SILT -
15
Z ] 11-15-16
20
X 4 51215
25
? 1 2435
N
X 1 263686
A
35.0 35 |
Moist red/yellow-green/v. ii. grayish-whiie motiied CLAY, 15-32-58
A 37.0 mainly red color b
SH. moist gray-purple (lavender) CLAY w/ areas of It. gray Y 7
N385 CLAY 1 26.59-100.4
— Moist It. gray CLAY, speckled w/ red & yellow-green CLAY
7.2 il
g D2
8 GROUNDWATER DATA
=| ¥ WHILE DRILLING: NT
8 ¥ ON COMPLETION: NT
% ¥ 24 Hr. READING: 37.35 Fill m Auger @ SPT m RB l] Cored




STA. CSX/COX CREEK PLACEMENT ARFAS N 497924 4 D-2 j
OFFSET: AA COUNTY, MD E 928772.6 2of4
TOP ELEV: 39.0 COMPLETED: July 31, 1996 -
Sli. moi kled I & éc()':LAY ins of yell f(d)l | @ i @) 1
. moist spec t. gray & re , veins of yellow-orange . ag 22 tnn
N CLAY embedded l ‘1 comow
433 | ]
Shi. moist dk. burgundy red CLAY, midway the sample is
speckled burgundy red/lt. gray, then goes into lavender CLAY w/ .
X yellow-green speckling of CLAY from 46.0'46.35 .‘ 4> —m
] !
48.3 J
Sli. moist It. gray CLAY, speckled w/ dk. burgundy red CLAY J
N/ 50 _l__, _
A ] 28-81-1007.4
53.2 _ N 5
Shi. moist it. gray/burgundy red CLAY, marbled looking, w/ ]
some areas having green-brown CLAY embedded
P —
X 1 37-76-100/.3
58.2 ]
Shi. moist It. gray CLAY w/ veins of burgundy red CLAY. T1is
burgundy color is lighter at beginning of sample, w/ areas of )
brown CLAY near & in spoon's shoe 60
X | 33-89-100/.35 _
63.2 j
Ski. moist It. gray/lavender/burgundy CLAY, marbled. First foot
has areas of dk. gray/yellow-brown on sides of sample. Last 0.5' i
v has more lavender color 65
17-51-88
Y N
68.3 .
Sli. moist lavender/lIt. gray CLAY, marbled w/ veins of burgundy i
CLAY
7] 75.0'-76.25: This drive has biotches of yellow- CLAY i 70
Pl s’:ﬂ‘:,ﬂe’ o&iﬁ:gér veimv:fth?:rgur.dy CI?A!‘? vogreen CLAY in 45100745
% 75
A | 44-97-100/.25
78.1 4
Sil. moist dk. brick red(brownish color) w/ It.
gray/lavender/vellow green CLAY -
K 80
g A 1 363461
§ -
g 83.3 -
= Sii. moist lavender & It. gray CLAY w/ areas of burgundy & i i —
8 specks of yellow CLAY |
=z
g Fill  [Jlavger XIsPT [JJRB [ Cored

T P



STA.
OFFSET:

TOP ELEV:

CSX/COX CREEK PLACEMENT AREAS
AA COUNTY, MD
39.0
)

N 497924.4
E 928772.6
COMPLETED: July 31, 1996
d

D2
30f4

(a)

()

N

<]

<]

<]

X

rmary T AV o/ £
Ski. moist lavender & !t. gray CLAY W/ areas of

specks of yellow CLAY

3
(@

Sli. moist burgundy red/lavender/lt. gray

areas of yellow green CLAY ne

95.4

Sli. moist It. silver gray fine grained silty SAND

98.1

Sii. moist green-orown/ Du.rguncly LLAY m.a.rDled w/ areas of It.
silver grav ellfv SAND w/ lavender & It . gray o1 AY near & in

spoon ‘s shoe

100.7

Sli. moist reddish-brown silty CLAY

ek
[¥%]
(%)

Sii. moist reddish brown/greenish-brown/lavender CLAY, w/
some of It. silver gray silty SAND embedded

108.2

Sli. moist lavender CLAY, mottled w/ areas of burgundy

red/yellow—green/brown CLAY to 105. =

105.5'-105.7': Shi. moist reddish- brn./li. brn. suty sanay CLAY

éOS .7'-105.9': Sli. moist greenish-brn. CLAY w/ silver gray silty
AND

105.9°-106.3: Sli. moist reddish brn./It. brn. silty SAND, fine

m:n

113.0

\ 106.3'-106.45: Sli. moist reddish-brown/It. brown silty sandy
\CLAY

.
/

110.0°-110.2': Moist It. brown-fine gramed clayey sﬂty SAND

'~ hamecmmsale ceblac 4o oo —— N
110.2°-110.9": Moist brownish whiie o v. Ii. grayish-white silty

clayey SAND., v. fine grain

117.3

Moist reddish-brown/it. brown Sll[y SAND, fine gram

V. moist it. -wmtesmybAND fine grained
125.0°-125.8': @ 125.4 few veins of dk. gray CLAY in sample
130.0°-130.1': has 0.1' of grayish-white SILT w/ yellow colored
veins of SILT.

95

120

125

30-100/.4

| 41-92-100/.25

1 45-52-100/.25

| 8-30-100/.45

37-100/.4

108 5P 0AY

GEO-2 MSCU! 11/21/96 13:90

[JFn  [JAuger X]sPT [JJRB  []Cored |




p—

STA. CSX/COX CREEK PLACEMENT AREAS N 497924.4 D-2

H/21/96 13:50

OFFSET: AA COUNTY, MD E 928772.6 40f 4
TOP ELEV: 39.0 COMPLETED: July 31, 1996 ~
__ () d @ ____ (b
136:3 BOTTOM OF HOLE [T
POCKET PENETROMETER i
DEPTH T/8Q. FT. ]
35.0'-36.5' 4.54+,4.5+,4.5+ 7
37.5'38.9'  4.25,4.5,4.25 135 -
40.0'41.5' 45,454.25 |
45.0'46.35' 4.5+, 4.5+,4.5+
50.0'-51.4' 4.5+.3.5,4.25 -
55.0'-56.3' 0.5,0.50.5 p
60.0'-61.35' 0.75, 0.75, 1.25 i
65.0'-665' 454,454,454+
70.0'-70.95' 4.5+,4.5+,4.5+ 140 —
75.0'-76.25' 4.5+,4.5+,4.5+ -
80.0-81.5' 3.75,1.75, 2.0 i
85.0'-85.9° 4.5+,4.5+,4.5+
90.0'-91.25 2.5,4.5+,4.5+ :
95.4'-96.25' 2.5,3.0 .
100.0'-101.35' 3.5,4.0,4.0 ]
105.0'-106.45" 1.25, 1.75, 4.5 145
DRILLING PROCEDURE: ]
Failing F-10 Rig 150
Hole was advanced to 30.0' using SPT with 11-1/2" fishtail bit -
between drives. B -
A 10" casing (PVC) was installed to 30.0".
Hole was advanced to 130.3" using SPT with fishtail bit & mud b
between drives, .
155
160
165 —
170
ﬂ
- "

GEO-2 MSQoll

i
Fill mAuger @ SPT m RB [l Cored

T I 7 V: U BB EEREEEEESEEE " AN )



GEQ-2 MSCO! 11/21/9 13:50

STA. CSX/COX CREEK PLACEMENT AREAS N 495491.1 E-1

OFFSET: AA COUNTY, MD E 930024.5 1of5
TOP ELEV: 15.7 COMPLETED: May 23, 1996
(©) (d (@) ()
1.0 Moist brownish orange to It. brown SAND, med. grained, well F’ 224 [
\serted, subrounded, some CLAY .
? Moist mottled reddish brown, grayish white, pink silty CLAY ]' -
| i
§.7 10
A 9-25-37
I 158 - 15
' Wet grayish white, yellowish brown clayey SAND, fine 7
l 20.2 i 20 ]
Moist mottled grayish white, yellow, brown sandy silty CLAY, i 1 152319
fine to medium grained sand
' 25.8 25+
l Moist moiiled reddish brown siity CLAY T
J—; 30.3 _ _ 30
X 3075 \Moist yellowish brown , grayish white fine sandy CLAY /7 1 102424
] Moist mottled reddish brown silty CLAY
35.8 359
Moist mottled reddish brown, grayish white, yellowish brown .
silty CLAY .
pink, grayish white color 50.0'-51.5' |
1
|
E-1
GROUNDWATER DATA
¥ WHILE DRILLING: 20.15 |
¥ ON COMPLETION: NT |
Y24 Hr. READING: NT Fill [IJAuger @ SPT m RB [I Cored '

Y . | AN dla o



CSX/COX CREEK PLACEMENT AREAS N 495491.1 E-1 7

I |
Fil [Javger X/spT [J]JRB []cCored !

STA.
OFFSET: AA COUNTY, MD E 930024.5 20f5
TOP EL 15.7 COMPLETED: May 23, 1996 —
(c) ’(d (a) } (b)
11-18-21
Moist mottled reddish brown, eravish white vellowish brown -
silty CLAY T 7 i .
pink, grayish white color 50.0'-51.5" [ 4
‘ ]
45
N 50
AN 1 182953
55+
!
- .
K 4 18-34-53 .
65 —
N/ 70
A\ 1 32-71-1001.4
75
Z | 34-60-100.4
78.2 |
Moist cra\n:h white cnnrlv CLAY’ some sile
N\ _80.7 ) 80 +————
3 81.2 Wet grayish white silty clayey SAND, fine grained = 4 132135
g Moist grayish white CLAY .
§ | 833 ]
é MOlSt to wet gravmh white siltv CL‘ .Y \'u/ some very ﬁ.ﬂe sand ]
=
g
[&]




E-1

Moist dk. gray silty CLAY

STA. CSX/COX CREEK PLACEMENT AREAS N 495491.1
OFFSET AA COUNTY, MD E 930024.5 30f5
TOP ELEV: 15.7 COMPLETED: May 23, 1996
c) d (a) (b)
Maict tn wat oravich whita eiltv (T AV w/ eama varv fina cand = 20-34-39
——— ATAWALE BW TV WE bl u} AAPAA VY AMAGAY GIILJ rdudd B A VI OWAAAw Vwi AALAW DCGLRL
88.3 4
Wet grayish white to white ciayey SAND, medum grain, well ]
sorted, some clay
K 90
N ] 25-65-1007.4
93.3 4
Wet grayish white medium SAND i
95.1 95
95. \ Wet grayish white clayey SAND 4 6i-33-38
/N Moist mottled reddish brown CLAY
98.3 g
Moist mottled reddish brown, grayich white, pink silty CLAY R
with purple 105.0'-106.5' 100
z 12784100735
| 165
X 1 44-64-100
108.3 4
Moist reddish brown, grayish white silty CLAY i
> 075003
N7 115
Z& J 354774
118.3 ]
Moist It. gray silty CLAY, with some very fine sand i
120
Z 4 25-3361
123.3 4
Moist dk. gray silty CLAY, with traces of thin black pieces of ]
wood
v 125
1 3148-100/.4
1282 :

GEO-2 MSCOL 11/21/96 13:51

Fill [I]Auger IX SPT BRB [' Cored




STA. CSX/COX CREEK PLACEMENT AREAS N 495491.1 E-1

OFFSET: AA COUNTY, MD E 930024.5 40of§
TOP ELEV: 15.7 COMPLETED: May 23, 1996 '
() d @ (M |
. P 1 26433 | !
A Moist dk. gray siity CLAY b [
d ! |
133.3 , | |
Moist dk. gray CLAY | | f
135.1 _ _ 135 .
:if Z Moist grayish white clayey SAND, fine | 17-84.100735 J
362 T\ Wei grayish wiiie fine SAND a
Wet grayish white clayey SAND, fine o medium grained j;
1 140.3 _ o 7 oL
A._nsu.z_‘ 40 9 Wet grayish white fine SAND 1 304442
Moist grayish whiie siity CLAY |
143.3 4
Moisi grayish white sandy siity CLAY, fine grained sand ]
Y% 145
26-44.97 |
VA /
148.3 4
Moist mottied reddish brown, grayish white, pink siity CLAY i |
150 ~—mras—
152.7 ] j
Wet grayish white to reddish brown medium SAND, well sorted, 7
roamdad araine tr fina hlanls acacal
AVMLUMWL plalls, W. 1Uv Viava glavel -
155 11335
157.8 .
Moist grayish white siity CLAY e
160.3 3 : p - 160 T3575
Wet grayish white medium grained SAND i
i62.8 7
Moist to wet grayish white clayey SAND 7
~~|_165.3 165 |
- Wet grayish white medium grained SAND | 92-100/.25
167.0 ]
BOTTOM OF HOLE
_1'
170-1
]
i
|

GEO-2 MISCO1_11/2.1/96 13:5I

Fill lIIAuger @ SPT [DRB I]Cored

Ty =Sl Jed I L ) WV -



STA. CSX/COX CREEK PLACEMENT AREAS N 495491.1 E-1 ]
OFFSET: AA COUNTY, MD E 930024.5 S5of5 |
TOP ELEV: 15.7 COMPLETED: May 23, 1996 f
(c) d (a) ®) |
POCKET PENETRCMETER 7 j
DEPTH T/SQ. FT 7
1.0'-1.5' 3.0,2.25,30 7
10.0'-11.5' 45+,4.5+,3.8 i
20.2'-21.5' 1.5,3.25,4.5+ 180 —
30.5'-31.5' 45+,3.8,4.5+
40.0'41.5' 3.0,1.75,2.7 N
50.0'-51.5' 4.5+,4.5+,4.5+ J
60.0°-61.5 4.5+,4.5+,3.5 i
70.0'-71.4' 4.5+,4.25,4.1
75.0'-76.4' 2.3,2.8, 3. 7
85.0'-86.5' 2.25,3.0,4.0 185 —
$5.3'-%6.5' i.75,1.75, 1.5 §
100.0'-101.35' 4.3, 3.75,4.25
105.0'-106.5' 1.75, 1.5, 2.25 7
110.0'-110.8’ 2.25,3.8,4.3 .
115.0°-118.5' 45+,2.5 i
120.0'-121.5' 3.5,4.5+,4.5+
125.0'-126.4'  3.2,3.1,3.0 190
130.0°-131.5° 4.0,4.5+,3.8 -
140.9'-141.5' 4.25,4.5,4.5 4
145.0'-146.5' 4.5+,2.25,4.5
160.0'-160.25'  4.5+,4.5+,3.25 ]
195 —
DRILLING PROCEDURE: )
Failing F-10 Rig -
Hole was advanced to 30.0' using SPT with 4-1/4" HSA between i
drives. = i
A 107 casing (PVC) was installed to 30.0', after re-drilling w/
12-1/4" HS A. 200 —
Hole was advanced to 167.00" using SPT with fishtail bit & mud i
between drives. ]
Hole was cieaned out w/ a Hawthorne bit.
205 —
-
J
210
215

GEO-2 MSCOl 11/21/96 135}

Fil [Jlavger sPT [JJRB  [] Cored




Y 24 Hr. READING: NT

[oFil  [Javger spT [JJRB  []Cored i

STA. CSX/COX CREEK PLACEMENT AREAS N 496588.3 F-1
OFESET: AA COUNTY, MD E 929959.3 1of5
TOPELEV: 2456 COMPLETED: May 16, 1996
(d’ () (b)
0.0'-0.1': Moist dk. brown ORGANIC MATTER
0.1'-0.2': Moist brown medium grain silty SAND 1 12438
t-r 0.2°-2.0°: Moist yellowish brown CLAY
J_3s 1 i
Moist mottied gray, yeilow brn. siity CLAY J
J] 5.9 3
A2 \Moist dk. gray SILT w/ tr. medium sand V. 7 11182125
T Moist mottled red brown, gray CLAY w/ some medium sand
8.5 7
l Sli. moist, mottled grayish white, red brown, pink CLAY, some -1
silt i0
\&/ 4 5-17-26-30
JLo: -
Sli. moist mottled reddish brown, gravish white, nlnlr silty CLAY i
r\l/, 15
v 20
21.2 i - 15-20-32-50
Moist It. tan CLAY
Bl 23s ]
{ Moist mottled reddish brown, grayish white, pink silty CLAY -
30.0°-32.0°: moist to wet 9| 25
? 35.0'-36.5": moist
4 9223251
1 "
/\ 4 19-35-55-68
ég 35
4_} 4 284144
4
2 ]
8 F1
3 GROUNDWATER DATA |
S ¥ WHILE DRILLING: 24.95 |
£ ¥ ON COMPLETION: NT |
g
[&]




STA.

NoeT.
VIrrorLi.

TND T &,
AV LY .

CSX/COX CREEK PLACEMENT AREAS N 496588.3
AA COUNTY, MD E 929959.3

M £
&V

F-1
20f5

COMPLETED: May 16, 1996

{c) (d (a)
. . . L ] 60489 f
Moist mottled reddish brown, grayish white, pink silty CLAY —
({ ] |
] ] l
(! _
& p
<_> 29-49-54
é 50
4 20-3240
/) 55
>< 27-49-82 [
2‘{ : |
60.0 P P
No recovery in spoon i
61.5 24-54-90 |
Moist mottled grayish white, pink, red silty CLAY -
65
Z 4 336393
70.0 70
No recovery in spoon 22-36.38
71.5 7 A
Moist grayish white CLAY, w/ some very fine sand .
80.0'-81.5": mottled grayish white, purple, red ]
v 75
a\ 4 294571
Y 80
243744
A 4
833 4
Wet grayish white fine SAND, well sorted i

GEO-2 MSCO1 11/21/96 13:52

Fil [JAuger X[SPT [JJRB [] Cored




STA. CSX/COX CREEK PLACEMENT AREAS N 496588.3 F-1
OFFSET: AA COUNTY, MD E 929959.3 30f5
TOP ELEV: 24.6 COMPLETED: May 16, 1996
_ (<) d (a) (b)
Wet grayish white fine SAND, well sorted 95-104.75 ]
88.3 ]
Moist grayish white CLAY, some fine sand |
90.2 90
a0z Wei grayish white fme clayey SAND 193144 |
A Moaict maottlad lk}' CILAY 7 r
93.3 4 l
Moist dk. gray silty CLAY _ |
100.0°-101.5"': moist to very moist | I
W4 105.0'-106.5': moist, lighter gray color 95 1T——— ]
A 4 20-30-53 | |
- |
v 100
A\ 4 32-48-67
—t 105
X 1 30-63-103
108.3 i
Moist mottled reddish brown, grayish white, purple silty CLAY )
> 110 69-100/.1
115. ]
125.(5) No sample recovery 115 w073
Wet mlp vpllnw tr\n]n vellow bmv':n, medim g{aﬂnﬂd Sé‘\}‘TD, h
well sorted i
< 120 T—5 75073
= 125 1735
g i
g 5
§ -
2 _
3 °J| Fi
g Fill [Jlauger X]sPT [JJRB  []Cored




STA. CSX/COX CREEK PLACEMENT AREAS N 496588.3 F-1
OFFSET: AA COUNTY, MD E 929959.3 4 of 5
’ TOP ELEV: 24.6 COMPLETED: May 16, 1996 |
d (a) (b)
T Wet pale yellow, pale yellow brown medium grained SAND, 144.5
mn" cnrfAA .
1328 130 0 130 5': grayish white 4
- Wﬂf '"’ht gﬂmch ml'ntn mnl"nlm gﬂm‘u‘ SA‘K‘TD’ q. ﬁ.ﬁe o -
coarse gravel -
- 140.0'-140.3': w/ some white clay and more gravel than above kL —
i |
- |
== 140 —%l
142.7 ]
Moist to wet It. grayish white clayey SAND, medium grained, 7
some white ciay J '
= 145 5510077
149.0
BOTTOM OF HOLE
150 -
‘1 “—
POCKET PENETROMETER |
DEPTH T/SQ. FT. 1554
0.2'-2.0' 2.7,1.75, 1.75 .
5.0'-5.9' 1.7.40,3.0 i
6.2'-7.0' 3.5,1.5,2.0
10.0°-12.0° 4.5+, 4.5+,4.5+ T
15.0'-17.0° 4.5,4.25,1.7 q
20.0'-22.0' 3.0,4.5+,3.25 160 -
25.0'-27.0' 4.5+,4.5+,4.5+
30.0'-32.0° 3.8,4.5+,3.25
35.0-36.5' 3.7,45+,43 -
40.0'41.5' 0.75,0.8,0.5 4
45.0'46.5' 3.5,4.5+,4.1
50.0'-51.5' 4.25,4.25,4.5+, i
55.0'-56.5' 2.8.2.75.3.3 165 —
60.0'-61.5' No recovery d
65.0°-66.5" 4.5+,4.5+,4.5+
70.0'-71.5'  No recovery )l
75.0'-76.5' 1.5,2.5,3.2 8
80.0'-81.5' 3.2,3.2,3.7 4
50.0'-%0.2' 2.6,2.5,2.5
90.2'-90.8' 3.25,1.75,2.25 170
& 90.8'-91.5' 4.5+,4.5+,4.5+ A
2 95.0'-96.5' 4.2,3.75,2.8 4
3 105.0'-106.5' 3.7,3.5,4.0 |
= 110.0'-110.6° 3.5, 2.75.3.8 b 5
8 145.0'-145.6' 2.5,3.3,3.5 7 : -
g : |
g .
g Fil  [Jauger {spT [JRB  []Cored |




STA.
OFFSET:

TOP ELEV: 24.6

CSX/COX CREEK PLACEMENT AREAS N 496588.3 E-1
AA COUNTY, MD E 929959.3 Sof5
COMPLETED: May 16, 1996

(c)

(d (a) (b)

= NI,
DRILLING PRCCEDURE:

Failing F-10 Rig

Hole was advanced to 30.0' using SPT with 4-1/4" HSA between
drives.

A 10" casing (PVC) was installed to 30.0', after re-drilling w/
12-1/4" HSA.

Hole was advanced 30.0'-60.0' using SPT with roller bit & mud
between drives.

Hole was advanced 60.0'-100.0" using SPT with cuting bit &
mud between drives.

Hole was advanced 110.0'-149.0' using SPT with fishtail bit &

o
mud between drives.

o

GEO-2 MSQU! 11/21/96 13:52

Fill [I|Auger IESPT [BRB [_I Cored }
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STA. CSX/COX CREEK PLACEMENT AREAS N 496581.9 F2

OFFSET: AA COUNTY, MD E 9299304 lof4
TOP ELEV: 259 COMPLETED: July 14, 1996
’ () d J (a) ' (b)
J
5_.
10
154

DRILLED WITH 5 3/4" FISHTAIL BIT AND MUD

NOT SAMPLED

GEO-2 MSQO1_11/21/96 13:58

1

F-2
GROUNDWATER DATA

¥ WHILE DRILLING: NT
Y ON COMPLETION: NT
Y 24 Hr. READING: NT

[E Fill [[IAuger (E SPT m RB I] Cored




GEO-2 MSCO!_11/21/96 13:58

l . CSX/COX CREEK PLACEMENT AREAS N 496581.9 F2 !
| OFFSET: AA COUNTY, MD E 929930.4 20f4
| TOPELEV: 25.9 COMPLETED: July 14, 1996 ~
| (c) (d)! ’ (a) (b)
]
7
.
45—
50 —
DRILLED WITH 5 3/4" FISHTAIL BIT AND MUD 55+
NOT SAMPLED .
60 -]
65—
70—
-
.
75—
80 —
| -
: i
| 7 !
L EO_] Fill [I]Auger @ SPT m RB [I Cored




1_11/21/96 13:58

STA. CSX/COX CREEK PLACEMENT AREAS N 496581.9 F2
OFFSET: AA COUNTY, MD E 929930.4 3of4
TOP ELEV: 259 COMPLETED: July 14, 1996
(c) fd (2) [ ®) |
] L
90 —_
95 —
DRILLED WITH 5 3/4" FISHTAIL BIT AND MUD 100~
NOT SAMPLED .
105 —
110
115.0 115
¥ Moist dk. gray clayey SILT, with some fine mica fiakes o= 42-100
1150 Moist mottled reddish brown, dk. pink, T e cla 1
oist m reddi own, dk. pink, It. pink, purple clayey
SILT, fine mica .
=4 120 5wz
122.9 b
Saturated, bright orange red, yellow, yellow orange, white, ]
medium grained SAND, well sorted =
= 125 74
i
|

Fill  [JAuger [X]SPT [JJRB []Cored

GEO-2 MSCO
QEO-2




STA.
OFFSET:

TOPELEV: 259

CSX/COX CREEK PLACEMENT AREAS N 496581.9

AA COUNTY, MD E 929930.4
COMPLETED: July 14, 1996

{c)

d

F2
40f4

(2)

(b)

| 140.8

13021 |

Saturated It. tan, white medium grained SAND

147.0

Wet to saturated white fine silty SAND

BOTTOM OF HOLE

POCKET PENETROMETER

‘I‘l‘n ‘I‘I(n' 45, 4’
120.0'-120.7' 3.75, 4.0,
1.75, 1.9

DEPTH T/SQ. FT
4.
145.0'-145.35" 1.

3.
3.
1.

»

MM!"‘

’

et BLNNT T INNICISAMI VNG .
Failing F-10 Rig
Hole was advanced to 115.0' using a 5-3/4" fishtail bit and mud.
Hoie was advanced 115.0°-145.35"using SPT for samples, with
fishtail bit & mud between drives.
Pulled out rods and fishtail bit and augered to 25.0" with 12-1/4"
ID HSA.
insialied 25' of 12" ID sieel casing and grouted in piace.
Hole was re-drilled using an 11-1/2" fichail hit and mud to
147.0' and installed a 6™ ID PVC well.

MDIT Y TAIF: DDNANTNITDE.
AT ENA L,

135

120 370K =)

145

40,47 8K Y

ot
1

GEO-2 MSCO!1_11/21/96 13:59

Fil  [JAuger [XsPT [JJRB []Cored




STA. CSX/COX CREEK PLACEMENT AREAS N 496516.1 F-3

GEQ-2 MSOOI 11/21/96 13:49

¥ WHILE DRILLING: 7.7
¥ ON COMPLETION: NT
¥ 24 Hr. READING: 13.13

OFFSET: AA COUNTY, MD E 929668.8 1of4
TOP ELEV: 22.6 COMPLETED: July 8, 1996
_ () d (a) )
’ Dry gray, reddish orange, purple sandy SILT, w/ thin clay layers, 15-27-13
_'_] f fine to medium sand -
]33 _ , .
[ Sii. moist to dry mottled olive yellow, reddish brown, brown |
J? ( sandy SILT, fine to medium sand 5
X | -] ssn
’ 8.3 ¥ ]
l Moist v. soft olive yellow, grayish brown sandy clayey SILT, fine -
gr. sand i
}@ 10.7] | j 107 3-59
m Wet reddish orange fine to medium silty SAND 7
' 13.3 Y _
l Moist It. gray mottled w/ yellow, reddish brown ciayey SILT J
v 15
3-9-14
Zﬂ 18.3 .
' Moist mottled grayish white, yellow, reddish brown clayey SILT i
_l_ 20
¥ 4 91723
[ 25 _
| Moist mottled reddish brown, grayish white clayey SILT .
% 25
1 112340
—
28.3 i
Moist mottled grayish white, yellow, purple, reddish brown _
clayey SILT an
\-X - 4 19-35-52
333 )
Moist olive yellow clayey SILT, with a little amount of fine sand R
35
X 4 112847
38.3 4
Moist It. gray sandy CLAY/clayey SAND, fine i
F-3
GROUNDWATER DATA

Fill  [Jlauger X(sPT [JJRB [ Cored




STA. CSX/COX CREEK PLACEMENT ARFAS N 496516.1 E3
OFFSET: AA COUNTY, MD E 0206682 8 20f4 -
TOP ELEV: 22.6 COMPLETED: Iuly 8 1904 ‘
(c) (d) (a) ®)
407 Moist It. gray sandy CLAY/clayey SAND, fine 1] | 233738 | |
NS \SL. moist hard dk. brown clayey SILT A 1 | ]
41.2 \We it. gray fine SAND /| | P
| 43.3 Sii. moist, dk. brown clayey SILT ' 1 f ‘
Wet It. gray clayey SAND & SAND, fine grained ] . ’
K ‘ 45 —
X 29-57-91
48.3 4
Moist It. gray clayey SILT B
— 50
X 1 193253
WV | s
A j 18-3143
. i
60
X 1 18-30-38 —
v 65
1 26-51-98
KN
683 4
Moist dk. gray clayey SILT i
SZ 70
A - Pt e o 2
— 75
X 1 193582
4
N/ 80
g A 4 18-2744
2 §
g 83.3 , .
= Moist it. gray, reddish brown, olive yellow clayey SILT i ; —
| :
= |
3 Fil [Jlauger )X sPT [)JRB [] Cored !
o B i




F3

STA. CSX/COX CREEK PLACEMENT AREAS N 496516.1
OFFSET: AA COUNTY, MD E 929668.8 30f4
TOP ELEV: 22.6 COMPLETED: July 8, 1996
] (c) d (a) (b)
Moist It. gray, reddish brown, olive yellow clayey SILT 44-106
_ _—
{ 88.0 il ! ,‘
Mc:s! rodAdich ‘“-Gn dk p:—l.’ A1 I_G'W'ﬁ Cla_yey 'rL fﬁi(‘,a f
flakes 7 1
90 é
IA ! {1 265084 '}
] i
93.3 4
Mottled olive brown, dk. brown, It. gray clayey SILT, mica _
° 95
N/ 39-64-102
N i
98.3 4
Moist, dk. gray clayey SILT, hard _
> 100 50073
102.9 , ]
Moist to wet It. gray sandy CLAY/some clayey SAND present
Z 1-5 JUOUL S
107.7 ]
Saturated bright orange red silty SAND, fine grained, weil sorted .
- 110 TR A
112.7 i
Saturated bright vellow SAND, fine toc medfum grained, well y
sorted 4
Z 115 1/ g
117.7 i
Saturated It. grayish white, It. tan SAND, medium grained, well 7
sorted 4
Z 120 100V AX
122.7 ]
Saturated white, It. tan SAND, medium graind, well sorted ]
125
Qz | 10175
§ -
g =

GEO-2 MSCOt
]
|

[qFin  [flavger [XsPT [J]RB  []Cored |




—

11/21/96 14:00

STA. CSX/COX CREEK PLACEMENT AREAS N 496516.1 E3
OFFSET: AA COUNTY, MD E 929668.8 40f4
TOP ELEV: 226 COMPLETED: July 8, 1996 "
(<) d [F)) _(b) '
130.9 Saturated white, It. tan SAND, medijum graind, well sorted | 67-100/.35 | [
BOTTOM OF HOLE ] j f
BT PN T (A TG 135 J
POCKET PENETROMETER |
DEPTH T/SQ. FT 7
0015 42 37535 j
5.0'-6.5' 2.75,2.9,2.0
10.0°-10.7 1.5,1.5,1.5 |
15.0"16.5" 45, 4.3, 32 140—
20.0'-21.5' 4.25,3.75,3.2 4
25.0'-26.5' 3.3,4.4,4.5 .J
30.0'-31.5' 45,4.5,45
35.0'-36.5' 3.7,4.25 425 )
40.0'40.65  15,18,15 -
40.65°-40.95' 4.5, 3.5,4.25 145 —
s00-518 3.0,3.2,35 I
55.0'-56.5' 3.75, 4.0, 3.75 7
60.0'-61.5' 4.0,4.0,4.5 .
65.0'-66.5 4.5+,4.5+, 4. i
70.0'-71.5' 425,40 45
75.0'-76.5' 3.2,2.9,3.25 7
80.0'-81.5° 4.5,4.0,45 150 -
85.0'-86.0" 4.5+,4.5+,4.5+ _
90.0'-91.5' 4.5+,4.5+, 325
95.0'-96.5' 39,4.5,45 ]
100.0°-100.8° 4.5+,4.5+, 4. -
105.0'-105.3" 10,1520 4
155
DRILLING PROCEDURE: 160
Failing F-10 Rig .
Hole was advanced to 25.0' using SPT with 4-1/4" HSA between -
drives. -
A 6" casing (PVC) was installed to 25.0".
Hole was advanced t0 25.0'-130.9' using SPT with Sshtail bit & 7
mud between drives. 165 -
170 —

GEO-2 MSCO|

o

i
[qFn  [Jauger [XsPT []RB [ Cored




STA. CSX/COX CREEK PLACEMENT AREAS N 496918.6 G-1
OFFSET: AA COUNTY, MD E 931714.3 l1of5
TOP ELEV: 16.0 COMPLETED: June 5, 1996
(d (a) (b)
Wet dk. gray, dk. brown sandy SILT coarse sand grains, with ] 11e1
3 organic matter i
‘ 33 _ ,4
Saturated black sandy siity CLAY, medium to coarse sand, some VA
§l7 fine gravel, odor 5
A WH
8.3
l Wet dk. brn. sandy silty CLAY, tr. coarse gravel, fine to coarse
R sand 10
10.9 2-32
é Wet gray sandy silty CLAY, fine to medium sand
s
I Wet mottled brown, gray sandy silty CLAY
N 159 - , 15 122
('\ Moist to wet black CLAY
1 20.6 20
z 208 \Wet reddish brown fine to medium SAND ya 3-3-10
Moist mottled reddish brown silty CLAY
' 233
' Moist mottled reddish brown, grayish white silty CLAY
25
326
I 0
)Q 12-24-34
N/ 35
A 7-15-23
[ =1 B,
g G-
8 GROUNDWATER DATA
=/ ¥ WHILE DRILLING: 3.8
g ¥ ON COMPLETION: NT
g ¥ 24 Hr. READING: NT Fill mAuger & SPT [Z] RB [I Cored
[&]




G-1

STA CSX/COX CREEK PLACEMENT AREAS N 496918.6
OFFSET AA COUNTY, MD E 931714.3 20f5
TOP ELEV: 16.0 COMPLETED: June 5, 1996 ~
i ] (c) _ (d (a) (®) |
Moist mottled reddish brown, grayish white silty CLAY 121423 |
43.3 4
Moist motiied grayish wiuie, oiive brown sandy siity CLAY, fine 1
to very fine sand
Wi 45
A _’ 20-19-30
48.3 4
Moist mottled reddish brown, grayish white, yellow silty CLAY ]
50.0'-51.5": dk. reddish brown
v 50
X 4 25-50-84
55 +—————
N 233268
Q n |
4
58.3 . f
Moist motted grayish white, red, pink silty CLAY J
K 1 193552
65
Y 4 13-28-57
68.3 4
Wet light gray clayey silty SAND, fine to medium grained sand, i
some clay
K 70
A 1 25-55-51
73.3 -
Moist to wet light gray silty CLAY, w/ tr. fine sand i
75
X 1 27-38-57
78.3 4
Wat It oracv ma. rrainad CANTY
VWi it. BiA) LIV, plallvy ol -
K/|80.5 80 —
g Wet ii. gray ciayey SAND 4 45T
8 - i
g 83.3 e
é Moist dk. gray silty CLAY, w/ pieces of black wood 4 i
3 Fil  [JAuger [{sPT [JJRB []Cored
Q

1T 1 PIVWIME P« 0 B2 D 1212y W UM A



Fil [PAuvger [SPT [;RB  []Cored

STA CSX/COX CREEK PLACEMENT AREAS N 496918.6 G-1
OFFSET: AA COUNTY, MD E 9317143 3of5
TOP ELEV: 16.0 COMPLETED: June 5, 1996
] i () (d) (
Moist dk. gray silty CLAY, w/ pieces of black wood 1 1344-98
88.3 -
Wet It. grayish white medium SAND, well sorted grains i |
% "7 10
Z 7i=iV4
93.0 ]
Moist dk. gray silty CLAY 1
v 95 2E LN 1NN AL
u _ AW/ .J0
98.2 i
Wet It. gray clayey SAND, fine grained, well sorted, rounded i
? 100.6 100 24.20_£2
Wae l¢ moner ¢ sommc: amed-. £37 4 X7 | 26-20.£2
LA{ YYOLIL. Elay W Eldy MY ULA I
103.3 )
Wet grayish white, It. reddish brown, dk. orange SAND, fine to |
medium grained
—i 105
K 4 3440-52
108.3 -
Wet sandy CLAY i
0.4 110
y 0.5 Wet reddish brown SAND, medium, tr. fine gravel /] 4 202841
— iii.d \\Wet grayish white, reddish brown sandy CLAY / i
113.3 Wet white fine SAND E
Moist to white grayish white sandy CLAY, fine grained sand i
115
X 1 34-77-100/.45
118.2 i
Moist to white grayish white, reddish brown sandy CLAY, fine i
sand
=< 120 10073
122.9 :
Wet grayish white fine SAND
3 e Moist gravish white sandy silty CLAY 125 - 42-100/.2
2 | 1279 - ] )
= Wet It. grayish white fine SAND ]
g
3
(&




STA. CSX/COX CREEK PLACEMENT AREAS N 496918.6 G-1
OFFSET: AA COUNTY, MD E 931714.3 4of 5
TOPELEV: 16.0 COMPLETED: June 5, 1996 -
(©) d (a) ()
Wet It. grayish white fine SAND J |_71-1007.25 ]
135
> | _83-100/.3
137.9 1 |
Wet grayish white fine to medijum SAND 7 |
< 140 —TJ
142.9 |
Wet It. grayish white fine SAND
145.1 145 1
1456 Moist grayish white silty CLAY - | 51-100/.25
Wet grayish white fine SAND 7
147.9 , 1
Moist mottled reddish brown, grayish white silty CLAY 7
S 150.6 150 137100703
BOTTOM OF HOLE . —
1
POCKET PENETROMETER 155
DEPTH T/SQ. FT. .
0.0'-1.5'  0.1,0.5, 0.4 i
5.0-6.5" 0.0, 0.0, 0.0
10.0'-11.5" 0.0, 0.0, 0.1 y
15.0'-16.5' 0.0, 0.0, 0.0 160 —
20.8'-21.5' 1.75,1.9,2.0 i
25.0'-26.5° 4.0, 2.6, 1.5
30.0'-21.5"  45+,4.4, 43 7
35.0'-36.5' 3.7,3.7,2.0 .
40.0'41.5' 3.5,2.75,2.75 i
45.0'46.5° 4.5+,3.6,4.1 165
50.0'-51.5' 3.75,42,40 2097
55.0'-56.5' 4.2,4.5+,4.5+ :
60.0'-61.5' 4.2,3.25,4.25 i
70.0'-71.5' 4.0, 1.5, 1.25
75.0'-76.5' 3.9,4.2. 45 :
85.0'-86.5'  2.25,4.25,2.25 .
95.0'-96.35" 4.5,4.0,4.5 170 |
100.6'-101.5' 15,1.2,20
115.0'-116.45' 3.1,2.1,2.0 7 ,
145.1'-145.5' 2.0, 1.75, 2.5 4 |
150.0'-150.55° 4.5+, 3.75, 4.5+ _

GEO-2 MSCOI 11/21/96 14:01

Fill [HAuger X} SPT [B RB [I Cored




STA. CSX/COX CREEK PLACEMENT AREAS N 496918.6 G-1

OFFSET: AA COUNTY, MD E 931714.3 S5of5
TOP ELEV: 16.0 COMPLETED: June 5, 1996
(c) d (a) )
F DRILLING PROCEDURE:
Failing F-10 Rig -
Hole was advanced to 30.0' using SPT with 4-1/4" HSA between .
ar .
A llv(,“)'f casing (PVC) was installed to 30.0'after redrilling with ]
12-1/4" HSA to 30'. y
Hole was advanced to 30.0'-150.55' using SPT with fishtail bit & 180 —
mud
between drives. i
Hole was cleaned out to 142.0' with Hawthorne bit. 7
WH - Indicates weight of hammer advanced spoon .
185 —
190 —1
195+
200 —
J
205 -
210
1
215
] !
{
| ] i

GEQ-2 _MSCOL 11/21/96 14:0t

Fill I]]Auger g SPT m RB [I Coredﬁ!




STA. CSX/COX CREEK PLACEMENT AREAS N 498602.9 H-1 T

GEQ-2 _MSQCOI_11/21/96 14.03

OFFSET: AA COUNTY, MD E 932605.3 1of 1
TOP ELEV: 18.8 COMPLETED: June 27, 1996 ~
() d (a) i)
5
Augered 10 24.0' with 4-1/4" ID HSA 7l 10
Not sampled B
15
20
24.0 -
26.0P Obtained Shelby tube sample 25
28.0 Augered to 26.0" with 4-1/4" ID HSA ]
20 0P RN Not sampled ]
=== Obtained Shelby tube sample 30—
3
35 -
Drilled to 57.0' using Hawthorne Bit and mud. 07
Not sampled ] .
45
50
55
57.0 1
BOTTOM OF HOLE .
70
75
H-1
GROUNDWATER DATA
¥ WHILE DRILLING: 10.5
¥ ON COMPLETION: NT
¥24 Hr. READING: NT Fil [JAuger X[sPT [JjRB  []Cored




GEQ-2 MsCot ‘lllll/% 14:07

STA. CSX/COX CREEK PLACEMENT AREAS N 498617.1 H-2
OFFSET: AA COUNTY, MD E 932596.1 l1of5
TOP ELEV: 1i8.2 COMPLETED: June 22, 1996
_ i _(c) d (a) (®)
il Moist brown, reddish brown silty CLAY 2.3.5
A l ' I with some roots 2.5'-3.75’ . )
11 | with fine gravel 3.75'4.0' .
N . 359
Al 45 -
§'7 Moist reddish brown, reddish yellow sandy silty CLAY, medium 5
A to coarse sand, w/ fine gravei { sz
7.0 '—]
& 8.1 Moist mottled reddish brown, grayish brown silty CLAY "T 1
Moist handed vellow nale vallnw oranss medivm orained -13- |
ANS L CUUW, PJAIv JWilUW, Vialhe, LIVALILILL Sl allvd {
‘f 9.5 SAND, fine gi',avel N ,I
\7 Wet yellowish brown to brown, medium to coarse SAND, w/ fine ¥ 10 - [
4 . to coarse rounded gravel 4 255 ‘
1 |
1l Wet dk. gray fine-medium SAND 1
X T 567
LId 14.5
v Saturated dk. gray, dk. grayish black fine to coarse SAND, with 15
broken sea shells & fine-coarse gravel 4 12-107
ﬁ 17.5'-19.0": medmm-coarse sand grains, with tr. gravel
X ] 344
N 209 ~ S B
A 0 Moist mottled reddish brown silty CLAY ]
<.7 Moist mottled reddish brown, grayish white, olive brown silty i
)Q CLAY 1 357
T 24.5
Moist mottled reddish brown, purple, brownish yeliow silty 25
X CLAY 1 3sq
Kl? 28.6 ] 324
288 \Very soft black, olive brown clayey SILT /]
B 2975 \ Wet black fine to medfum SAND /7 30—
Y MOlst. very soft black, olive brown clayey SILT, with mica flakes i 1-2-2
— 32,0 ] - — ]
WV Saturated gray clayey SILT, soft
33.6 T -3-4
3338 “\Saturated gray silty SAND, fine to medium, with shells A
v \Moxst gray, olive brown clayey SILT /J 35 _
>< ‘Moist mottled It. gray, olive brown clayey SILT, with fine mica 4 131213
- flakes i
X 38.8 1 5612
Saturated reddish brown medium to coarse silty SAND ‘
! H-2
| GROUNDWATER DATA
! ¥ WHILE DRILLING: 9.95
il ON COMPLETION: NT
! ¥ 24 Hr. READING: NT @ Fill mAuger g SPT @ RB ﬁ Cored




STA. CSX/COX CREEK PLACEMENT AREAS N 498617.1 H-2
OFFSET: AA COUNTY, MD E 932596.1 20f5
TOP ELEV: 18.2 COMPLETED: June 22, 1996 -
(c) d @) ()
413 Saturated reddish brown medium to coarse silty SAND 667
| Moist, very soft It. gray CLAY i
43.3 4
Wet reddish brown, gray thin layers of sandy SILT & SAND, i
fine grained sand and fine mica flakes
K7 45
P | ] 536
48.3 4
Saturated gray, olive brown, clayey sandy SILT, fine grained i
sand, fine mica flakes, minor clay |
N/ 50 ,
A ] 244
53.3 ]
Samirared gray sandy SILT, fine ine grained sand, fine mica flakes |
V 55
q 4 237
58.3 4
Saturated olive brown, fine to coarse gravelly SAND B
\(—60.7 % 9-6-12
612 Moist mottled reddish brown sandy ly gravelly CLAY P . —
Moist mottled red, white, pink clayey SILT -
63.3
Alternating layers of wet white clayey SAND & yellow, olive :]
brown sandy SILT 65
% 1 9sa8
| _68.3 i _ _ -
Moist to wet olive brown, yellow sandy SILT, fine grained sand B
70
X 04 i ite si 4 17-23-56
Wet grayish white silty SAND, fine grain
73.3 4
Moist grayish white clayey SILT ]
N/L_75.6 75
A3262 Wet grayish white, pale yellow fine grained SAND, with some ] 4 2049110
\ciayey sand / .
78.3 Saturated tan fine SAND J
Saturated clive brown fine SAND, rounded gravel ]
N/—80.5 7 _ 80
5}13 81.3 Moist mottied reddish brown, grayish white clayey SILT 19-20-42
8 Saturated pink fine SAND ]
g 83.3 .
é Mmet mﬂtﬂp{‘ erheh hrn“m gra]lou wh‘“‘, pii‘xk & .y.e oW
2 clayey SILT
3 . Fill mAuger @ SPT [Z RB I] Cored
[&]

1 -——




H-2

X

clayey SILT

N/
A
98.3
Wet grayish white sandy CLAY, fine grained sand, with some
minor amounts of sand
KN
1032
Moist to wet grayish brown sandy siity CLAY, fine grained sand
108.2
Moist grayish brown sandy silty CLAY, with black wood
artifacts, fine grained sand
112.9
Moist grayish whiie fine sandy CLAY
X
118.2
Moist grayish white fine sandy silty CLAY, with fine orange sand
lamann
ACLDTY
S
AN
123.0
Wet grayish white clayey SAND, fine grained sand
=
127.7

Moist grayish white, pale yellow sandy CLAY, fine grained sand

STA. CSX/COX CREEK PLACEMENT AREAS N 498617.1
OFFSET: AA COUNTY, MD E 932596.1 30f5
TOP ELEV: 18.2 COMPLETED: June 22, 1996
©) (d (a) (b)
Moist mottled reddish brown, grayish white, pink & yellow 164757 [

—

|

|

13-32-49

100

105
1 25-56-100/.4
0T 70073
115
| 274710013
120 —
30-100/.4
125 200/.45

GEO-2 MSCOL 11/21/96 14:07

Fill [JlAuger [ SPT [JJRB  []Cored




STA. CSX/COX CREEK PLACEMENT AREAS N 498617.1 H-2

GEQ-2 MISCO1_11/21/96_14:07'

OFFSET: AA COUNTY, MD E 932596.1 40of 5
TOP ELEV: 18.2 COMPLETED: June 22, 1996 =
_ ; (c) ) d (a) (b)
' Moist grayish white, pale yellow sandy CLAY, fine grained sand
7 l
= !
132.8 |
é’"‘“’“‘" grayish white, It. tan medium SAND, rounded grains y ;
rayish white to white only 145.0'-145.75' - i
= 135 N
521 T 74 S
|
: |
— |
X M0 =504
145.8 145 500733
BOTTOM OF HOLE T‘
POCKET PENETROMETER 7
DEPTH TSQ. FT. .
0.0'-1.5' 1.25.1.1. 1.5
2.5'-3.75' 15,15, 1.0 150—
5.0'-6.5' 1.25, 2.5, 2.1 E ~
7.5'-8.1 1.25,1.5,1.25 _
20.9'-21.5' 1.75,2.0, 1.75
25.0'-26.5' 0.75, 0.25, 0.75 ]
27.5'-28.6' 0.25,0.2,0.25 4
30.0-31.5'  02,0.25,0.25 155
35.0'-36.5 0.9, 1.1, 1.6, 1.0
37.5°-38.8 0.75,0.75, 1.0 7
440413 1.75,1.75, 1.7 4
41.3'41.5' 0.2,0.5, 0.6 |
45.0'-46.5' 0.0, 0.0, 0.1
50.0'-51.5' 0.1,0.0,0.1, 0.0 7
60.7'-61.2' 05,0202 160 -
61.2'-61.5' 2.1,2.1,1.75 4
65.7'-66.0' 0.5, 0.5, 0.75
70.0'-70.8' 0.2,0.2,0.2 7
75.0'-75.6’ 3.5,2.5,1.75 -
80.5'-81.3' 32,3.1,15 i
85.0°-86.5 3.2,3.0,2.2
00915 22737 32 165 -
95.0'-96.5' 454+,4.5+,4.5+ -
100.0'-101.37' 2.2,1.7,2.2 4
105.0'-106.4' 0.8,0.6,0.7
110.0'-110.8' 2.8 28,34 7
115.0'-116.3' 3.25,2.8,3.0 -
120.0-120.9'  3.5,3.0,3.25 170
130.0'-130.5" 44,41,3.2 |
;
Fill [§lAuger [JSPT [JRB  []Cored




H-2

STA. CSX/COX CREEK PLACEMENT AREAS N 498617.1
OFFSET: AA COUNTY, MD E 93259.1 50f5
TOP ELEV: 18.2 COMPLETED: June 22, 1996
c) d (a) (b)
DRILLING PROCEDURE:

Failing F-10 Rig
Hole was advanced to 30.0' using SPT with 4-1/4" HSA between

drives.
. o -~ Py - oo _* S __ . *.v
A 10" Casing \r V\.; was installed to 30.0'afier re-drillin, g Wil

11-3/4" ﬁshml bit to 30'.
Hole was advanced to 30.0'-145.75' using SPT with fishtail bit &
mud between drives.

+,
Hole was cleaned cut to

GEO-2 MSCU1_11/21/96 14:(7




GEQ-2_MSCOI 11/21/96 14:06

STA. CSX/COX CREEK PLACEMENT AREAS N 496515.3 I-1 j

OFFSET: _ AA COUNTY, MD E 933589.4 lofl
TOP ELEV: 19.0 COMPLETED: June 17, 1996 et
‘ (c) (d (a) (b)
T
RS |
| ] |
. ' atle 19" £2 Lat L% .8 ____ , 10—-" ’
Drilled t0 22.0' with 8-1/2" Sshiail Dit and mud. - !
Not sampled ; [
¥ 154 j |
] !
20—
22.0 .
24 olP Obtained Shelby ube sample 3
25
30
1] AN £ Lt L. _ 1;—'—
Drilled 6 52.0" with 8-1/2" fishiail bii and mud. i
Not sampled -
40
45
50
52.0 ]
BOTTOM OF HOLE N
55
&0 —
]
65—
70
75
I-1
GROUNDWATER DATA
¥ WHILE DRILLING: NT
¥ ON COMPLETION: NT -
Y24 Hr. READING: 15.21 Fill mAuger @ SPT m RB [I Cored




I2

1'
1
|
|
!

crravel

Moxst black, dk. gray, reddish brown silty CLAY

Moist brown medium to coarse sandy silty CLAY

][ STA. CSX/COX CREEK PLACEMENT AREAS N 496530.6
J OFFSET: AA COUNTY, MD E 933583.7 lof5
J TOP ELEV: 19.0 COMPLETED: June 13, 1996
(c) (a)
1.0 Dry mottied grayish white, red siity CLAY,with roots, tr. coarse _J 30-16.14

3-8-13

o A BT

Moist brown medium SAND

Dry to moist mottled reddish brown silty CLAY

®

w
:

W

12.0

Moist mottled reddish brown white CLAY

a2 3 OV ARTIN

r< N PP LI
10.5'-10.65': Wet medium grained SAND

5-6-10

Moist gravelly CLAY, mottled red, white, yellow

|k:]

4-5-5

Black, dk. brown silty CLAY w/ fine gravel

Wet brown fine to med. SAND

7-9-10

Moist mottled red brown, purple, soft, silty CLAY

Wet brown fine to med. SAND

8-6-5

Moict hlack ciltv OT AV

AVAUAOL VIGWA Oy \odui L

Hard conglomerate 20.3'-20.4'

(]
(=]

....
[5)
kit
w

Moist dk. brown, black silty CLAY, very soft

1-2-3

5-6-6

2-5-5

&

£

31.0'-31.1': Coarse clayey SAND

31.1'-34.5': Moist to wet olive brown to dk. olive brown silty

cLay

2-22

Wet gray olive brown silty CLAY

Sarurated gray medium silty

2-2-12

LY L) (W)
00 [~ |0
Q [

e

[N
2,
Wet gray, olive brown silty CLAY

<1 I><<l--|><l-'l><ii--l><h'[><]—'I><II-I><H><i)--|><)--[><]—D<II-E>Q—D<)-"I><F_q§7r

Saturated tan to brown fine to coarse silty SAND

9-25-31

-%

-
¥
N
¥

12

GEO-2_MSCO1 lllZII96A 14:08

GROUNDWATER DATA
¥ WHILE DRILLING: 13.77
'Y ON COMPLETION: NT
1 24 Hr. READING: NT CoFit  [|}lAuger




GEQ-2 MSCO! _11/21/96 14:09

STA. CSX/COX CREEK PLACEMENT AREAS N 496530.6 12
OFFSET: AA COUNTY, MD E 933583.7 20f5
TOP ELEV: 19.0 COMPLETED: June 13, 1996
(c) d (a) (b)
Wet to saturated, tan to brown silty SAND, fine to medium 20.25.30
A grained, &r. coarse sand & fine gravel e
43.3 J
Saturated tan to rose silty SAND, fine to medium grained, tr. i
coarse sand
N 45 —
X 1 172316
] N
48.3 J |
Saturated, tan to brown silty SAND, fine to coarse grained, some ]
fine rounded gravel
N7 50
A 9-10-16
53.3 ]
Wet orange brown siity SAND, fine to medium grained, some ]
coarse sand & fine gravel
55 +—————
N 13-9-8
N
58.3 _ i 4
Wet brown, orange brown silty SAND, fine grained well sorted, i
with fine mica flakes
60
z 1 91010 _
63.3 :
Wet yellowish brown silty SAND, fine grained B
V 65
u - Fes
683 .
Moist mottled reddish brown, grayish white, purple silty CLAY |
— 70
X 712 ) 1 si101s
— Sandy gravelly mottled CLAY |
75.0 75
NO SAMPLE ~
X 76.5 4 NR
Sli. moist mottled lavender, grayish white silty CLAY, hard ~
b oNn O 80
K202 i i i 1 283554
Moist mottled reddish brown silty CLAY i
83.3 . '{
Slightly moist mottied reddish-brown, grayish white, purple silty | _{ —
CLAY ! ‘
LAY i | 1
Fill m}\uger {X! SPT [Z] RB [] Cored




STA. CSX/COX CREEK PLACEMENT AREAS N 496530.6 12

OFFSET: AA COUNTY, MD E 933583.7 30f5
TOP ELEV: 19.0 COMPLETED: June 13, 1996
(c) (a) (b)
100.0'-101.45": moist, not as hard as above 26-48-60

105.0'-111.5": slightly moist sample

120.0'-121.5': slightly moist, hard .

Y

X

><]

90
135-70-1007.42

95
| 25-53-100/.4

100
| 28-60-100/.45

105

X 4 43-87-99

<]

110
Y 1 274368
T
115
1 29-57-77
N/ 120
N 1 3155102
1
123.3 . i |
Moist moiiied grayish whiie, olive yeliow siity CLAY i
125
X 42-1007.45

Jond
N

o

Sli. moist, grayish white sandy silty CLAY, very fine to fine sand

GEO-2 MSCOI 11/21/96 14:0%

grains 7
1
Fill [Jlauger [(sPT [JJRB  []Cored

wewww W = woy woy rv woy wwy s v —_———




STA. CSX/COX CREEK PLACEMENT AREAS N 496530.6 12
OFFSET: AA COUNTY, MD E 933583.7 40of5
| TOPELEV: 19.0 COMPLETED: June 13, 1996 i
(c) d () (d)
Sli. moist, grayish white sandy silty CLAY, very fine to fine sand . 39.92-100/.25
B Sli. moist mottled silty CLAY / i .
133.1 | _
Moist grayish white fine clayey SAND 3
—1_135.3 _ 135
A=!§ﬁ \\Q}ive brown silty CLAY Ve | 3644-100/.4
] 135.8 \Moist white fine sandy CLAY / _
138.2] | Sii. moist mottied siity CLAY i
Sli. moist grayish white silty CLAY _
Z 140.4 i, 140 AN €
Moist grayish white fine clayey SAND 4
142.8 i
Wet white, fine to medium grained SAND h
=< 145 111500718
=< 150 550072
-
155.8 155 142-100/.3
157.0 NO SAMPLE - Hole cleaned out with Hawthorne bit 7
N BOTTOM OF HOLE ]
1 zn __|
165 —
-
170—
g 4
g -

GEO-2 MSCO1_11721

r




CSX/COX CREEK PLACEMENT AREAS N 496530.6 2

, STA. | ’
| OFFSET: AA COUNTY, MD E 933583.7 50f 5 |
| TOPELEV: 19.0 COMPLETED: June 13, 1996 ?
(I () (] J (a) (b) ]1
] |
} POCKET PENETROMETER | J |
|
DEPTH T/SQ. FT. j
2.5'4.0 20,1.0,1.25 180
5062  1251.0,1.0 ]
10.0°-10.5 4.5+,4.5+,4.5+ _4'
10.65'-11.5 1.25,2.75,2.25
15.0'-15.6' 1.5,1.0,0.5 .
17.5'-18.3' 0.1,0.1,0.3 -
20.0'-20.3' 0.0,0.0,0.5 185 —
20.4'-21.5' 0.0,0.0,0.1
22.5'-24.0' 0.0, 0.0, 0.0 .
25.0°-26.5° 0.0, 0.0, 0.0 4
27.5'-29.00' 0.0, 0.0, 0.0 i
30.0'-31.0' 0.0, 0.0, 0.0
31.1'-31.5' 0.1, 0.25, 0.1 -
32.5-34.0' 0.25,0.5, 0.3 190
35.0'-36.1" 01,01 01
70.0'-71.2' 1.2,1.1,0.5 ]
80.0'-80.9' 4.5+,4.5+,3.75 .
85.0'-86.5' 4.5+,4.5+,4.0 4
90.0'-91.42' 4.5+,4.5+ 45+ ~
95.0'-96.4' 45+,4.5+,4.5+
100.0°-101.45° 3.75, 4.5+, 4.25 195 —
105.0'-106.5' 4.5+,4.5+,4.5+ .
110.0'-111.5' 3.2, 3.25, 3.0 i
115.0'-116.5' 3.25,3.2,4.5+
120.0'-121.5° 4.5+,4.5+,4.5+ .
125.0'-125.95 23,29, 35 S
130.0'-130.5' 3.2,2.25, 3.5 200 —
130.5'-131.25' 4.5+,4.5+,4.5+
135.3'-135.55' 2.4,2.2,3.0 .
135.75'-136.4' 4.0, 2.75. 3.0 i
140.0'-140.35' 4.0, 3.0, 2.5, 4.0 i
205 —
DRILLING PROCEDURE: 7
Failing F-10 Rig .
gr‘i)ie was advanced to 30.0' using SPT with 4-1/4" HSA between -
es.
A 10" casing (PVC) was installed to 30.0"after redrilling with i
12-1/4" HSA to 30", 210
HoLe was advaﬂced to 30.0°-155.00' using SPT with fishtail bit & .
mud between drives.
Hole was cleaned out to 157.0' with Hawthorne bit. ]
215
g N
2 i
8 .
g ]
=
g ki [Avger XspT [J]JRB  []Cored
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Appendix B. Well Construction Diagrams
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S BUILT MONITORING WELL RECORD
HOLE NUMBER: H~ | rocanion: AR Goeaty, MD DRILLER: Den Bawden
[PROJECT:CSX /co X CREEIC PACEMENT AREAS ELEVATIONS (FT MSL) |DEPTHTOGW (FT)":1C.57 6-R6-96
[DATE WELL COMPLETED: G ~ &7 ~ 76 SURFACE: DRILLING METHOD: HSA Mud Rt cy
IDATE DEVELOPMENT COMPLETED: TOP OF PVC CASING:| 2.5 7 AG-S |DEVELOPMENT METHOD: ‘
INSPECTOR: )_;#_n_ GrifFi+h , O, | ToPoFouTER casinG:] 3,357 AGS
Top of Outer Casing COORDINATES:
— —
i Tos ot et Casing DEPTH TO TOP OF OUTERCASING: 3,35 AGS
’ ’ ’ [ DEPTH TO TOP OF INNER CASING: 25" AGS
Ground Surface {
== TYPE OF SURFACE SEAL: T T Goctlend Coment
== DEFTH OF SEAL: AN - il
Cemen: Grox Surface Seal
rd
Vs .
1.D. OF SURFACE CASING: R dia.
TYPE OF SURFACE CASING: STainiess Stee)
1.D.OF RISER PIPE: Y dia .
TYPE OF RISER PIFE: oYC
_ Grout "
TYPE OF GROUT: Tupe I
"Poctlend
—Cement

S/v':N
CEPTH TO TOP OF FILTER PACK: 39.1 '7 BGS
TYPE CF FILTER PACK: Mooie 25 send
o -~ Jane T9-9C Sawd
DEPTH TO TOP OF SCREEN:- uso' ges
TYPE OF SCREEN: PVC
SLOT SIZE AND LENGTH: o2 7 %7
i.D. OF SCREEN: y 7 Joa
Screen
/
DEPTH TO BOTTOM OF SCREEN: ss.& Bes
BOREHOLE DIAMETER: 8.5 7 Jia.
BOH o
8OTTCiM OF HOLE; S5 [
l | 1 I | I
" Depin io groundwater measured relative to ground surface I' i1 . 1] ll
H

st CcoX CREEk PLACEMENT AREAS H_{




er——— m— e’
AS BUILT MONITORING WEL! RECORD
HOLENUMBER:  F - rocamion: AR/ Coputy MD DRILLER: Dry RBeoden
N i 7 - o
IPROJECT:CS X /coax CREEK ELEVATIONS (FTMSL) [DEPTHTO GW (FT):2 2 29~ A-17-9¢
"DATE WELL COMPLETED: 7—!4‘:"% suREACE: ORILLING METHOD HSA IH ud e | _-'-a Y
| [[DATE DEVELOPMENT COMPLETED: Toporpvccasing:! 2, S 7 ABS Toever opMENT METHOD: !
’ INSPECTOR: s s} €, | TOP OF OUTER CASING: -
Top of Outar Cazing COORDINATES:
- '
f {"“ . Tc5 of inner Casing DEPTH TO TOP OF OUTERCASING:
;o ‘ , DEPTH TC TOP CF INNER CASING: 2.5 7 AGS
Ground Surtace ' ! ! (.1— J
, r TYPE OF SURFACE SEAL: T I & Cement
1 DEPTH OF SEAL: ¥ 1:::‘1"] e
— }mem Grout Surtace Seal
f
L L.D. OF SURFACE CASING:
TYPE OF SURFACE CASING:
LI
i.D.OF RIiSER PIPE: o7
- TYPE OF RISER PIPE: | 2T
5 TYPE OF GROUT: Twpe |
—Pactland
B = DEPTH TO TOP OF SEAL: g’ RES
ek TYFZ OF SEAL: 5
J Senionze S i urrv —
. — DEPTH TO TOP OF FILTER PACK: ns’ ges
. TYPZ CF FILTER PACK: MM l
5 -
Finer Paex
1. g—, I o~ o~
a DEPTH TC TOP OF SCREEN:- i«> 8BES
& TYPE OF SCREEN: PV
SLOT SIZE AND LENGTH: VA ok
1.D. OF SCREEN: a” ara
Screen
i 4
- ;
L. DEPTHTCBOTTOMOFSCREEn: , _ j45  8GS
s ‘ BOREHOLE DIAMETER: Tolc 25 %
B80OH - / ZX o
1 BOTTOMOF HOLE: 0%/ 25 jl. T
l e )
] |
° Depth to groundwater measured relative to ground surface I ii a | i l
] —
| USACE - Baftimore District
ECT: . ~ ) N HOLENO:
CS% fcox CREEK PLACEMENT AREAS F-2

oA B -

PoFPIez s .

T Y et




AS BUILT MONITORING WELL RECORD

[HOLE NUMBER: F - 2

LocaTion: AA Coun'h MDD

DRILLER: Dan  Bowoden

PROJECT:CSX /C6X CREEK.

L4
ELEVATIONS {FT MSL)

PERTLY T muar FT: -y - L BGS

IDATE WELL COMPLETED: 7- - 76 SURFACE: DRILLING METHOD: HSA Myl
IDATE DEVELOPMENT cOMPLETED: TOP OF PVC CASING:|  2.,4Y " AGS |DEVELOPMENT METHOD:
[NSPECTOR: Lyle Grif+i3h Je. | TOP OF OUTER casiNG: 3.22 A6S

LS >

Top of Outer Casing

' i_T;‘\ Tc: oiinner Casing
it

Ground Surface '

E g }mem Grout Surface Seal

Sengnze
Sam]

Fier Pask

COORDINATES:

~ - !
DEPTH TO TOP OF OUTERCASING: 3,42 AGS
DEPTH TO TOP OF INNER CASING: T L0 7 AZs
TYPE OF SURFACE SEAL: T:,& I Pop;l_,mg Cement
DEPTH OF SEAL: G2

TYPE OF GROUT:

DEPTH TO TOP OF SEAL:

TYPE OF SEAL:

CEPTH TO TOP OF FILTER PACK:
TYPE OF FILTER PACK:

DEPTH TO TOP OF SCREEN:-
TYPE OF SCREEN:
SLOT SZE AND LENGTH:

1.D. OF SCREEN:

DEPTH TO BOTTOM OF SCREEN:
BOREHOLE DIAMETER:

BOTTOM OF HOLE:

° Depth to groundwater mezsured refative to ground surface

Yot
<jO
o ~

a5
un

4
1207 88s

USACE - Battimore District

QJECT:
Jesx /e x cReER PLACEMENT AREAS

HOLE NO. F°3

oty




rasvaih M u

349,

FY |

)

(WP |

el ) sl

PO

bt ) Rad

AS BUILT MONITORING WELL RECORD

HOLENUMBER: D~ 2. ocation: AA Covndy MD DRILLER: Cafpen-h( /Bcu,
[PROJECT:CSX /CC X CREEK ELEVATIONS (FT MSL) |DEPTH TO GW (FT)":
lDATE WELL COMPLETED: SURFACE: DRILLING METHOD: Mud Rotz
lDATE DEVELOPMENT COMPLETED: TOP OF PVC CASING:| . ”_ACS |DEVELOPMENT METHOD:
inspecToR:Lyle G LEH, Jr, [Tororoutercasme:] 30 7 Aec

Top of Ovter Casmg “ COORDINATES:
. . Tos & Inner Casing DEPTH TO TOP OF OUTERCASING: 3. o/ Ac
‘ L ; DEPTH TO TOP OF INNER CASING: o S A4S
Ground Surlace | 11
s= TYPEZ OF SURFACE SEAL: Tyee I P Cament
DEPTH OF SEAL GS
/emem Growt Surtace Seal
1.D. OF SURFACE CASING: £° daze .
TYPE OF SURFACE CASING: Stz allug Sie-f
1.0.OF RISER PIPE: “ 4
TYPE OF RISER PIPE: 13
Grout
TYPE OF GROUT: _Twe I
Voll-tiand
DEPTH TO TOP OF SEAL: ‘BGS
TYFZ OF SEAL: [ - YV vy
Semanze [Ty
. [
DEPTH TO TGP OF FILTER PACK: 1.8 7
TYPE OF FILTER PACK: cre £0
-~ * t 190
Finer Fack
DEPTH TO TOP OF SCREEN:- IR0.0 'ReS
TYPE OF SCREEN: i
SLOT SIZE AND LENGTH: 2077 ;
1.D. OF SCREEN: A [T
Screen
IEMRPLI T/ OATTALL AP AmmemLg, l’ﬂ n A~
UCrin 1V bUVi IiUmUr SUREEN. ll?u.u >
BOREHOLE DIAMETER: 'ﬁm
BOH ~
BOTTOM OF HOLE: IR FBES
l . |
¥ cedla‘t qet iyeck mecsurenad
] moriothr s e d’
* Depth to groundweter measured relative to ground surface

USACE - Baltimore District

[CSx /ceX CREEK PLACEMENT AREAS

en

f

HOLE NO= D-Z




|

T | tacs

i

Y

 land

hagid Ll Ll

hnul

—d

|

wh o) l‘m hl ' {

C~i

IHOLE NUMBER:

DRILLER: D. Bowdopn

lPROJECT: O XY fonw o0 ce

DEPTH TO GW (FT)':

ST T N W T o S’ P A Al
,rSAre WELL COMPLETED: B 14 /4, SURFACE: ORILLING METHOD: /M 4
[IDATE DEVELOPMENT COMPLETED: ToPoFpvccasiNg:!! .S 7 AGSIneveLopMENT METHOD: /
INSPECTOR: PO (Y TOP OF OUTER CASING: .o " AGS
Top of Outer Cacing \ COORDINATES:
H ]\ Toz o inner Casing DEPTH TO TOP OF OUTERCASING: 3.0 "A&S
H DEPTH TO TOP OF INNER CASING: ~ o0, 5 74 ¢

Fmer Paek
-

Screen

Mezsuktment

# cowlde b ad— eace_c b

TYPE OF SURFACE SEAL:

DEPTH OF SEAL:

/Cemern Grat Surface Seat

1.D. OF SURFACE CASING:

TYPE OF SURFACE CASI

BCEPTHTO TOP OF FILTE
TYPEZ CF FILTER PACK:

MAEBTL TA TAM Ar a
Varin 1w ivur vur QCRE

TYPE OF SCREEN:
SLOT SIZE AND LENGTH:
1.D. OF SCREEN:

DEPTH TC BOTTOMOF S

BOREHOLE DIAMETER:
BOTTCM OF HOLE:

" Depth to grouncwater measured retative to around < irface

I ST=e S

NG:

R DAY
IR

O

&N, -

USACE - Baftimore District

CSx/cox CREER PLACEMENT AREAS

HOLE NO Q—!

&



-

| Y—

b

bomal el

(WU S VWY Y S )

| POV B S

Micial

AC DI T AREANAAITADIAMMAIAIIEI I DEAADRN
MY DUIL T IVMIWVINLTWUNIING YV NLWwUN\NW
IHOLE NUMBER: E / LOCATION: AA County , MD DRILLER: Bowden ]
[PROJECT: CSX /cox CREEK PLACEMENT AREAS ELEVATIONS (FT MSL)_|DEPTH TO GW (FT)":5.89° 5731/
IDATE WELL COMPLETED: 5-30-9% SURFACE: ORILLING METHOD: HSA_ Mud Riptary
lihaTE DEVELOPMENT cCOMPLETED: TOP OF PVC CASING 2,317 DEVELOPMENT METHOD
INSPECTOR: )_\, le Griffi4h Tc TOP OF OUTER CASING: 3.08°
Top of Outer Casmg N COORDINATES
! {‘T'\ Tes of Inner Casing . DEPTH TO TOP OF OUTERCASING: 3,087 AGS
' CEFTH TO TOP OF INNER CASING: 2.21° AGS
Ground Suriace ! 1 !
g— TYPE OF SURFACE SEAL: I Portland Cemert
DEPTH OF SEAL: i Ehl 5&S
E E gemem Grout Surface Seal
1.D. OF SURFACE CASING: 27 dio.
TYPE OF SURFACE CASING: SHawnless STeel
1.D.OF RISER PIPE: 47 dia.
TYPE OF RISER PIPE: PV
TVDE AL ADAIIT T 0ns T
17 @ Wi IN\NWwWW l,r‘ -
Yot land
Cement
DEPTH TO TOP OF SEAL: 134° B6S
TYPZ OF SEAL: ~ Genton te
Slueny
DEPTH TO TOP OF FILTER PACK: w17 ags
l | TYPZ CF FILTER PACK: Mocie ¥0O sand
l | Fiter Pacx
l 1
e DEPTH TO TOP OF SCREEN:- i55° 885
g é TYPE OF SCREEN: PVE
: % SLOT SZE AND LENGTH: B0 7 1o
= 1.D. OF SCREEN: 17 dia.
. Screen
g e
E o emat o m s s o = momememn sl Ww.&5’ are
B=- verin 10 BUTTOM OF SCUREEN: | 1UY Do
e BOREHOLE DIAMETER: Top 30 Iz 55"
8o Below 30 Z.5 "
BOTTCM OF HOLE: %7’ B&%
* Depth o grouncwater mezsured refative 16 ground surfzce !ll ii . II!
USACE - Baltimore District
HOLE NO.
rcsx /cox CREEK PLACEMENT AREAS E-1
e




.o

—

hﬂ‘ h-’i h—d"

-t

b=

(il

(S S s

homemd

T R

i

|

AS BUILT MONITORIN

WELL RECORD

TSN 8md€n / 1<Y/‘€ /. o
LER: / i'T/

AL GIETTTAS

HOLE NUMBER: £ -/ LOCATION: A vniy , MDY DRIL
llPROJECT: CS X /Cox CREEK ALAGEMENT ARERS  ELEVATIONS (FTMSL) |DEPTHTOGW (FT): 14,907 |
lbaTE WELL compLETED: 5—( 8- %6 SURFACE: DRILLING METHOD: *>~. 77-7 iTary
IDATE DEVELOPMENT COMPLETED: TOPOFPVCCASING:| 2.5 DEVELOPMENT METHOD:

INSPECTOR: Ly lo. G- (44 4 Jc. | TOP OF OUTER CASING: 2,27’

COCRDINATES:

Senonze

“iner Pack

1.D. OF SURFACE CASING: 3" dia.

TYFE OF SURFACE CASING: Shainless Simel

1.0.OF RISER PIPE: 4" dia.

TYPE OF RISER PIPE: Ve

TVYEZ OF ARN!L Tude n

TYPE OF GROUT Type T

foc+iand
Cemont
DEFTH TO TOP OF SEAL: 112 BGS
TYFE OF SEAL: Rev+opite
Slorc v

DEPTH TO TOP OF FILTER PACK: 119 865S

TYFZ OF FILTER PACK: Mocie. FJ-90 sand
- Mpcie FD sard

~ - ’ Pl

DEFTH TO TOP OF SCREEN 127 BGS

TYPS OF SCREEN: PVE

SLOT SIZE AND LENGTH 020”7  20°

1.D. OF SCREEN: g 7 _dia

DEPTH TO BOTTOM OF SCREEN: 147’ B85S

BOREHOLE DIAMETER: Top 30’ 17 S/g 7

Belowo 357 €.5 ~
BOTTOM OF HOLE M3 _R&S
AR

* Depth to groundwater mezsured relative to ground surface

DEPTH TO TOP OF QUTERCASING:
DE O TOP CF INNER CASING:

USACE - Battimore District

HOLE NO. F— "

'
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AS BUILT MONITORING WELL RECORD

HOLENUMBER: G —-{

fLocation: AR Countis

Mmb

DRILLER: Beow.don

AR ASY

[PRoJECT:CSX /cox cREEK PLACEMENT AREAS

ELEVATIONS (FT MSL)

DEPTH TO GW (FT)":12.30” on G1

[lpATE WeLL compLETED: /6 /9 SURFACE: DRILLING METHOD: HS A Mod
IDATE DEVELOPMENT COMPLETED: | TOPOFPVC CASING:| 2,5’ AGS |DEVELOPMENT METHOD:
liNSPECTOR: Ly'% TOP OF OUTERCASING:| 2,987 AGS
Top of Outer Casing COORDINATES:
| - | Y
(TS vez o inner Casing DEPTH TO TOP OF OUTERCASING: 2 .98 AGS
! DEPTH TO TOP OF INNER CASING: 57 AGS
Ground Suriace
TYPE OF SURFACE SEAL: Tyee T Bctland Comant
DEPTH OF SEAL 7' 15 7 fsfs
I/ .
1.D. OF SURFACE CASING: 2" dv
TYPE OF SURFACE CASING: Stainless Stee|
1.D.OF RISER PIPE: Y4 Ao
TYPE OF RISER PIPE: PVC
TYPE OF GROUT: T I
Cemen+t
"= 4 L PP
CEPTH 7O TOP OF SEAL i B&S
TYPE OF § %ﬁ"i‘m e
i U(‘f\'l
l CEPTH TO TOP OF FILTER PACK: 122”7  BGS
TYPZ OF FILTER PACK: Merie * 0 Sand
l l Fiier Pack
‘ ’ ’/
: DEPTH TO TOP OF SCREEN:- 130 BGCS
TYPE OF SCREEN: N C
SLOT SIZE AND LENGTH: 020 o)
1.D. OF SCREEN: i
Screen
= DEPTH TO BOTTOM OF SCREEN: 14c’  ges
; BOREHOLE DIAMETER: Top K Y - LA
BOH Belows 20/ [ 5 7
BOTTOM OF HOLE: 427 B&S
ll I ! I | II
* Cepth to groundwater measured relative to ground surface Il ji . 1] ll
)
USACE - Bantimore District

ERK PLACEMENT AREAS

HOLE NO:
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AS BUILT MONITORING WELL RECORD
HOLE NUMBER: -2 tocation: AA Covntu MD DRILLER: Raides
[IPROJECT:C5X fooX cREEK PLACEMENT |AREAS EstA'néns (FTMSL) [DEPTHTOGW (FT): 3.3/ GHas-9
[DATE WELL COMPLETED: G /25/%6 SURFACE: DRILLING METHOD: HSA . Mud Rotac,.
DATE DEVELOPMENT COMPLETED: TOP OF PVC CASING: 2,87 AGS |DEVELOPMENT METHOD: /
INSPECTOR: L% de G E04) I [ ToP oF ouTER casing: 3,357 AGS
Top of Outer Casing COORDINATES:
T3 o nner Casing DEPTH TO TOP OF OUTERCASING: 32,257 A&S
DEPTH TO TOP OF INNER CASING: 7.07 AGS
TYPE OF SURFACE SEAL: Type T Gctind Comei
DEPTH OF SEAL: 42 R BGS
14 M
1.D. OF SURFACE CASING: 3" dia,
TYPE OF SURFACE CASING: HFoanless Steel
1.0.OF RISER PIPE: Y4
TYPE OF RISER PIPE: PV
TYPE OF GROUT: ' Tope T
2] "
CF YIn o ,..4:
OEPTH TO TOF OF SEAL: §3.8 865
TYPZ OF SEAL: Bentomte
s SL;(:\’,
) DEPTH TO TOP OF FILTER PACK: lo‘{.'-i' BGS
l TYPE OF FILTER PACK: Plocie = D Sand
l l _ -~ Necie EJ =90 semd
Finet Pack
, l //
: DEPTH TO TOP OF SCREEN:- 135 ses
TYPE OF SCREEN: PV
SLOT SIZE AND LENGTH: 225" 7 1o’
1.D. OF SCREEN: Y% dwa,
. Screen
/
DEPTH TO BOTTOM OF SCREEN: , 14s BGS
BOREHOLE DIAMETER: Top 3¢ TRZK
BOH Relm, 307 2.5 7
BOTTOM OF HOLE: 147 BGS
° Depth to groundwater mezsured relative to Ground surface ll I . 1] .'
USACE - Battimore District
ROJECT: — A — HOLE NO.:
r CSX/ch CREEK PLACEMENT AREAS H"Z
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AS BUILT MONITORING WELL RECORD
HOLE NUMBER: -1 lLocation: AA- Govnts, | DRILLER: Bcuwden
[lPrROJECT:CX/ce x CREEK TLACEMENT AREAS ELEVATIONS (FT MSL) |DEPTHTOGW (FT): 1748 %en  1[6=25-9C
llbaTe weLL compLeTED: 6 /17 /90 SURFACE: DRILLING METHOD: HSA Mud & 'hch
![nArs DEVELOPMENT COMPLETED" TOP OF PVC CASING: 0.58 HeS |DEVELOPMENT METHOD:
[INSPECTOR: L\;M TOP OF OUTER CASING: 0.07
Top o Outer Casing COORDINATES: FLUE‘.& MOUNTED
i Tea of Inner Casing DEPTH TO TOP OF OUTERCASING: o.c’
] l DEPTH TO TOP OF INNER CASING: C.587 B6S
Ground Suriace I
[ ==3] TYPE OF SURFACE SEAL: Ture T Boctland Coment
DEPTH OF SEAL: w;;é
D. OF SURFACE CASING: 18"
TYPE OF SURFACE CASING:  |§7 75¢uate steel vau B
1.D.OF RISER PIPE: 4 474 dva.
TYPE OF RISER PIPE: PvC
TYPE OF GROUT: ' Type I
Earee
Lament
DEPTH TO TOP OF SEAL 27,5 86s
TYPE OF SEAL: Bonton T
Siy ;Q, —
CEPTH TO TOP OF FILTER PACK: 33 555
TYPE OF FILTER PACK: Mocre ¥0 Sand
Fier Pacx
DEPTH TO TOP OF SCREEN:- Yo’ BesS
TYPE OF SCREEN: pPve
SLOT SIZE AND LENGTH: 0207 7157
1.D. OF SCREEN: .
DEPTH TO BOTTOM OF SCREEN: 30’ B6S
BOREHOLE DIAMETER: 57
BOH
BOTTOM OF HOLE: 527 _BEs
[
&l a2l
I WA ||
* Depth to grouncwater measured relative to ground surface ll 1t g tl l'l
;
USACE - Battimore District
OJECT: HOLE NO- )
IFES’%//CCX CREEX PLACEMENT I- i
—




AS BUILT MONITORING WELL RECCORD
HOLENUMBER: T -2 [ocation: AA County , MD DRILLER: Bew.den
r 7
| IPROJECT: OSX /00X CREFK PIACEMERT AREAS ELEVATIONS (FT MSL] |DEPTH TO GW (FT):15.52 on
r DATE WELL COMPLETED: [ /gs{/?l,o SURFACE: . DRILLING METHOD: 5A. M.d R
L DATE DEVELOPMENT COMPLETED: TOP OF PVC CASING: 0 2" 5 IDEVELoPMENT METHOD,
INSPECTOR: Lvle Gry¥FiHh Je. | TOP OF OUTER CASING:| 0.0~
e O
’ op o Curer Casing COORDINATES: [ usth HownTEP
. D st peves

{ 1\ Tes of Inner Casing

Ground Surtace

[ — )

~y

\smad

g

Sereen

bitl  d L

v d

M\

4

| Cpment Graur Surtsce Seal

° Depth to groundvater measured retativa to argun

Ve WU GrOuUs

CEPTHTCO TOP CF SCREEN:- iS5~ B&S
TYPE OF SCREEN: PvVC

SLOT SIZE AND LENGTH: L2067 é 7
1.D. OF SCREEN: ULAP T
DEPTH TO BOTTOM OF SCREEN: i55 / 3&3
BOREHOLE DIAMETER: T"i’ 357 ] d

Below 307 .5 7
BOTTCM OF HOLE: i ] ~—C
N AR ]
M ES——

surface l P I

4-i7-9¢

fecy

DEPTH TO TOP OF OUTERCASING:

0.0’
NneEoTL ?f\ Tf\h MEINMED A ASIIA.

wvesan CP OF INNER CASING: Q. b} ES S

TYPE OF SURFACE SEAL:
DEPTH OF SzAL:

— {7 BES
am
1.D. OF SURFACE CASING: i
TYPE OF SURFACE CASING: g 77 sguace  steel vauit
i.0.OF RiSER PiPE: 4“4 i
TYPE OF RISER PIPE vg
TYPE OF GROUT. *: 3@5 I
Cemen
DEPTH TO TOP OF SEAL: 1’ 8es
TYPE OF SEAL: 3
She r('v
'S L=} /’ -~ o~

DEPTH TO TOP OF FILTER PACK:
TYPE OF FILTER PACK:

LYY R

USACE - Battimore District

ROJECT:
COX/Ce X QREEK PLACEMENT

AREAS

HOLE NOZ

{

- _a

3
b




Appendix C. Well Development Records




:=‘ “_ §..._|;

]
4

1.-_.—.».

| N}

-

s

WO Lﬂ

-

)

e

T

—d

| -

)

MONITORING WELL DEVELOPMENT RECORD

[HoLE NuMBER : T -7 DEPTHOFGW (FT): | 5.52Z B GS|INSPECTOR: Lyle. Gr1£4:14h . Jr.
IPROJECT: ¢ SX /cex CREEK] ELEVATIONS (FT MSL) DRILLER: Dan’ Bowden
[lLocaTion: AR Cou ,,—h, MD [surrace: DRILLING METHOD: HSA , Mud Rota
[INSTALLATIONDATE : &~ 15 — 96 |TOPOF PVC CASING :_ 0.6 3 _ B & S|DEVELOPMENT METHOD:
IDEveLoPMENT DATE: (-2G-96 [BoTToMOFHOLE: 158 RGS| Pumpine and Sucaqing
Well Construction Details
Total Well Pepth (1t) Top of Casing Below Grnd Surface(ft) Screened Interval ()
158 BGS 0.6>" RGS 145" to 1557 ges
Borehoie Dian;,eter (in) Well Diam/gter (in) p Static Water Leve! ] (ft)
.5 y (r?'/:'x{aT/i'j'e 20.51 35S

Pumping Rate: _QJZQJ?/ a6 30 Qo Mm

Pumping Depth(s):

Development * Start Time : (p/';l!o OR!3 hes  Stop Time: GZZG 19415 hes

Physical Appearance of Wate

Iniiat s \-- dv
iniiai \ |y“v
'
During : {l !-'“",
Final: C 1eqyx

Well Volume (including filter pack) : ASSu;n;na 10.5llwa‘t"er level on G'%"?(o,anci 0%
Pofosrh{f"c;f send eqoals  fi5.9 3qiims.
Field Analysis initial During #'s Final
Time: | O9YD hee 10230 hes) 12210 he 1315 hes 1940 hes
Conducﬁvity{(x}wr: O.‘? us/c,.. 0.%‘; MZ»\ O(o ug/cn 0'(‘,’, MZ» O.b AZ»\
pH: | (.08 oH 5,97 pH 5989 eH| 5,64 ¢pH 5.6Y4 sH
Tmem:yﬁ 8.2 °F 674 °F| 63M°F| (3.6 °F 6®.5 °F

[Total Quantity of Water Removed: 6/9.! - 1650 gallons | th = 2400 aallons | Gf2y - G?qul\ms

6/25 _,Se%’ﬁ«lkv-s /26 ~ 1T, 86qua”m5
, Coma iz '

YUMPQG wacrec O”TO C\fCL,ﬂd

%Sampié Jar Coiiected: MMMC‘{?A
Comments : A"‘fo‘{'a' 5? H,%SO qa “ons o uell

ater S : ell T-2 +w

PR PP PR . N

ol & (26, inclusfve.

{Proect: Hole #:
CSx/cox CREEK PLACEMENT AREAS I-2
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MONITORING WELL DEVELOPMENT RECORD
nHous NUMBER : G { DEPTHOFGW (FN: 12307 BGS  |INSPECTOR: Lvl.;_ G—r H—‘.
[IPROJECT :CSX /Ccx CREEK ELEVATIONS (FT MSL) DRILLER : Pan Boww
||| OCATION AL ~ 1 e ClIDEAND: Tt § Ini7 A AT LI, sic A = | O 1
CATION . A7y g_m,,.Ty .M SURFACE DRILLUNG METHOD: HoRA- . vd I‘\“¥
!!msmu.mou DATE: (o~ (—90 [TOPOFPVCCASING: 2.5 AG S |DEVELOPMENT METHOD:
[DEVELOPMENT DATE . _(,- 2096 |BOTTOMOF HOLE:_ 142~ ARG vmoing  and Soraing
J J ~
Weiji Construction Detaiis
Abg,ve.
Total Well Depth (ft) Top of Casing jﬂ( Grnd Surface(ft) Screened Intervai (ft)
4o’ B&s 2,.5° AGS 130" o 140’ BES
Borehole Dia ame eter (in} Weili Diameter (in) Static Water Level (ft)
2.5 q* Gf20/% 2 127865
RN — Tt
Pumping Rate: (o/AD/9b 5 apm
y 7 TY
JiPumping Depth(s): b =
Development StartTime: (/20 0905 hcs  StopTme (/a0 1210 hes
Physical Appearance of Water:
OO DR TN B~ S W O I Y |
iniaa | LU DIA , Jhian ity Ciovayv
Puring - Dl 2, r o
wlinTy . NI =T leqa
Final: Almos+ Cleac
Well Volume (including filter pack) : ASSummq 12 7 water level on a[uy% and 3C/ po “"5"*1
sand “eqoals q7.% qqllons.
Field Analysis Initial During #'s Final
Time: | 0905 he JOOT hes )1 00 hes 1200 he 1200 he
. — S ~ms ”m5
Conductivity (5360 - JISY Tl IM27K 145 T —
pH: (.83 pH ©.93% ¢H (.92 o S
Temperature (Y — 20.2 C 20.1 °C 20,1 ‘C —
Total Quantity of Water Removed éj/l, - Y50 a‘a_llms a//3 ~ 2/e® an”s‘ns (o/l&l 232¢ %g”pgg)
(';/;-) - 28D 2a ) I IIQ ._171.-"'\{!)..: I./ﬂh_ T S 1o |
Ll 14 J\"VQ‘LUOR Y L4 (Elu"’ UII—V v o 3&"“5
. IS f P ’ 2 A50 o
Method of Water Disposai: Fum Fgé Later onto Q(‘c( Al
Sample Jar Collected: Nec Sewmole. cc ”ec‘hzzl
n [ t 1 o~ ‘1 -~ "
Comments : HTglal st 1’3 000 aallons s well
2 cemev well G-\ yetieen
//l & (4/30, inclusive .
[ 1] [1}
W wY |
8 Ny I !.l
w
l— USACE - Battimore District
g Hole #.
£sXx /ccx CREEK PLACEMENT AREAS G-




RANANITADIAM A AT ] MNEV/C ADAMMECAIT OYCANDN
IWIVINTENVURNING VVELL UCVEL\JII'IVICN I RCLURU
[HOLE NUMBER: T —| DEPTHOFGW(FT: i 7H® BES [INSPECTOR: L,,g Geffith Je.
[PROJECT CS X Jeox CREEK ELEVATIONS (FT MSL) DRILLER: Dan Bowden
lLocATIoON: AR County .MD |SURFACE: DRILLING METHOD: HSA Mu d Reofagly
[INSTALLATION DATE : ¢ - 17 - 96 |TOP OF PvC CASING . ©. 5% BES DEVELOPMENT METHOD: 4
DEVELOPMENT DATE: ¢ ~2 8 —9¢|BOTTOMOFHOLE: 527 BGS Umping QN Surq‘.nq
v ) < 9
Well Construction Details
Total Well De)th (ft) Top of Casmg Below Grnd Surface(ft) Screened lntervgJ (ft)
5N Qr‘c arc L oA~
50 u.Jo Do Ay TEC 3U Db’b
Borehole Dlameter (in) Well Qiam}gter (in) Static Water |eve /: #
.57 Y e/:cs,/% 12,397 Bes
Ioumnina Rate- /./‘_')ﬁ IA S oitlaie for Rt due = anh
- UMPING maie! W/RC/TO o AZVITAY pPE: o MiAVIES o ALY
lp«.mmrs Depth(s): C
Development Start Time EL[_Q‘? 0758 his Stop Time: 4 28 / 20 }_".,
r ‘Cr ~ t ] ~d LR 1L W“"U N
Physical Appearance of Water:
Initial - Ve,ry C lcuolv
During : C Iggdg j 'Shg h:t lg Cioggd ")
) A
Final: _ C {ear '
. / b
\Well Volume (including filter pack) : Assvum\,nq 12.29 a_;o:t.r "-‘—’@! Q 6 and WX
Peresity £ 3awd eopals 3308 qa!!-.-..si
. . v B -V
Field Analysis Initial During #'s Final
Tima - RIS hee INOD e i1 AQ Loc 19 (0 Lo N
ane . A A R L [ASA A Ny > It Y0 nedS § - . S [N his
A e e i1 2N PN TS s Dag 21 o a Pt
b°"°0=§"ivgﬂ::w~ {t.>9 iICs IC.9 H,c< 1j,5
pH: | BB R 772 g 7.75 pH b.9¢ .91 »H
Temperature (F): | 7,2 °F U3 °F 77.3 °E| 713 °F 774 °F

Total Quantity of Water Removed:

Method of Water Disposal:
Sample Jar Collected:

(2!’254- ic ﬂﬁ”e”s R 6/1{.9 -—(80 qa“rhs: %7 "éGﬁﬂqnwgg

rg

Ji‘g - 7305' oq“ms

?umoeol u.,cﬂ@f c'h‘b C\(‘ ml

.Ne Semol c» !"f""”'
»

Comments : An apps i mate. total o | Sas q_al'm;
T v
é_: 1.0” g\x\"&t‘ = Fn.u-;na.l :pﬂ'" we!! I_“!
beticen 67295 and /28 inelyetve
o i LAY QWA &/~ 171~ lU)‘v‘— -
7
AL e L o o~ s ey i S 1 — o Y ————
ol IR I K n~5,L end. = L.D3 pH= €84 Tewp = T7.4°F 'm
| Heel] ||
l] i i ’
| — USACE - Battimore District
[[Project : Hole #:
AO ~ /‘-_ AD LW O AAr—sAratee ADw—AC —— 2
CSX/cox CREES FLACEMENT AREARS 1 -1

0 A IR ARt e

e T
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iONITORING WELL DEVELOPMENT RECORD
[[HOLE NUMBER:  H-~2 DEPTHOFGW (FD: 13,3” BGS [INSPECTOR: Lyl Gvr'<7 ,FA . J¢,
[IPROJECT :CSX /co X CREEK ELEVATIONS (FT MSL) DRILLER : 'Da.v‘ Bswden
LOCATION : AA ch.‘f'q‘ MY Isurrace: - DRILLING METHOD: HSA ~ Mool Rnfacy
"lNSTALLATION DATE: ( ~'25~9G [TOPOFPVCCASING: 2,0 AE S |DEYELOPMENT METHOD: /
DEVELOPMENT DATE: 7 — 8 — 96 |BOTTOM OF HOLE : 1477 A6S]| Yumoirna and Suraina
- S

Well Conkstmction Details

oV
Total Well D e t
al Well Depth (), | Top of CasmgBeWGgid Surface(ft) - o/ Screened interval (f) _
110 Ooo 2,0 129 — 1119 DS
Boreholg Diameter (in) Well Diameter (in) Static Water Levg! (&)
8. d 7pftc (4,637 86S
e > /Jelos — N
"r'urnpmg raie: i1/ S/ e 5&“:‘1}5 Per m invie.
Pumping Depth(s)
Deveopment ' swtTime: 7/ ©735 hes SwpTme  7/3 1230 hes
Physical Appearance of Water:
Inttial : Clur
Ouing: __C leak
Final: __ C leal
. / ]
Weil Volume (including filter nack) Accismina 4.6 wator '0_9! en 7 Al a Q.I_\ .:..
AN ISTUMITY IS YAV Jl IS VIngng T YRW o/ Wi LA A < 1°1° } R ~ v
Dgr_.s'p@u .C \J- | esua le 7’ u Q £ anllawc
L -4;7 F 2ia. A AL St 13l o ag"gua-
Field Analysis Initial During #'s Final
[ - AQ ALl i e ) T S Anan \
Time // U0 h 11U LV KCS itiv nes VL & & NDeS
Conductivity ps001” | 0.02 .03 6,02 003
p: | Al 5,66 5.28 5.42
Temperature (F) : / (93.2 6209 (P YA aq 6"‘;0
N » R 3 4
Total Quantity of Water Removed:  §/23/26 = B8O qallens . 7/ | I% G 30 qq“ms

7f2[i6= 2 460 aallons .

7/3/‘76 - iomq~lkm, 2fsfec- 147

Method of Water Disposal:
Sample Jar Collected:

pu',n_u_DpA |nn+br M'{'O n{‘n nA
Ne samole collocted -
aatis 4T LRC\ A

Comments :

A... amoroximates fotal

il
(| L ||

llll.ll"

f—L_,q liens

Iﬁpm USACE - Balimore District
- ’ /'- A B A~r—A ' (4D AC Hole #: cio~

CSX/COA CReeR YLACEMENT ARECARD H-Z
IR '5&'}/}.‘} YEET s AR i

e ————! et +

e ———
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MONITORING WELL DEVELOPMENT RECORD - I
IHOLE NUMBER : H-1 DEPTHOFGW (FN): i0.5 BeS  [INSPECTOR:Lyle Gri+tit+h  Te. |l
[PRoJECT :CSX Jco X CREER ELEVATIONS (FT MSL) DRILLER: Dan P cu.;de I
flocaTion: AA County MV  |SURFACE: DRILLING METHOD: }SA Ro-l—mql
[INSTALLATION DATE : (o =27~ 96 |TOP OF PVC CASING : ; 5° Acs DEVELOPMENT METHOD
IDEVELOPMENT DATE : 7— [i— 9 __|BOTTOM OF HOLE : 57.0 AGS Vumo ] nA and Durqma
Well Construction Details
— — Ao -
Qiai VV:I 5puy{né)cs p o1 Lasing )Elosw Uinazunace(n) i{é& e: lrge&vy (é‘[{;
Borehole-DTqmeter (in) Well Diameter (in) ; 1 Static Water Level (ft)

8.5 q* fufe” 14,627 ges
tPumpi—ng Rate: 7/’4//«3 5_ Qo rm
Pumping Depth(s): o v

Development ' Start Time : '_I'[ W 0735 hes  stopTime: 7/ 1220 hes

Physical Appearance of Water:

: ___Q(Mx‘ OPQJ\OLS)\ +int

C

During : ___eﬂ._subnvv

rou: “Slig)rtly cloudy ~ oranajah fiat

on 7fufae and 20 %

1/8/36 - 1675 gallens _ 7/0ke = 1,760 5«"»5 7/ufae - 1725 gallms

'Well Volume (including filter pack) fSssymma 8 wate
Porosity eF sSewnd -vgg's 29.02 aallens.
T
Field An Inttial During #'s Final
Time - P ANGA L | st 11 Lae 1A 2/ Lo 1 2 15 Lee
Ve . e VOo&s1 NS e 8l noS & 00 nS I JIJ WS
o _~ . G-y £ 1 £ ™7 VAN v
Conductivity (waG). _~ Oy 7 ©. 51 ., 1! 0. 03
pd » - Y1 =Y - e B ) 1 P Vo Lo
H: |~ .30 ¢ 709 eH| T7.3i el | 0.95 rH
4 -~ . & =49 g o —>An { © - g o
Temperawre (F): |~ 0.1 °F I3A°F] 72.°F 7349 °F
1.1 . P ] YR Yt
rotal Quantiy of Water Removed:  7/3/26 = 300 aallons . 7/3/4 - 2,650 gallens, f/slw (635" gallens

P Det' UQ‘PQr m'k\

IMethod of Water Disposal: R8Nl

I T ea J

Sample Jar Collected: Ng en--.hlg '\'snec&c!

Comments [ 1 &n-’);‘gr;.."“'e_ +-\+al ch 9711!{“!'&5
_J-LH___':."_ML&__ (A V] i S, =

.E N n" *A Y V.l A e o E oo J grn_A s "| u,l 4 3

U uXdl ig1eC ulaS (g mpver Jom weri a-i

Y - b ] q/-.. ?A"_L.-': _

beTineen (!L and 7/ I 5> INSIVSive- .
el
it agl
| ANLIER ||
\
USACE - Balfimors District

|{Frorect: B Fole #.

CSX/cox CREEK PLACEMENT AREAS H-
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Field Analysis initial ~ During #'s > Final
Tme: | 0902 hes| 0947 hes | 1026 hes| 1i22 hrs| 1237 hes
Conductivity soer: | 0,01 0.1 0.02 c,.C2 c.C2
pH: | T.62 N 6.54 °H 526 | 521 M 5,23 pH
Temperature (£} : ©0.5 OF 0.5 °F ¢l.,O F| 59.5 60,2 F
Tota!l Quantity of Water Removed 7,/ ’°,/% - ))lelq"!rné 7./' ',h(' ~ L5 ‘f’"”#?/ ,z/% = 27 ‘j“-uns
(/36 = 375 qallens
“Method of Water Disposal: éUW\ i } ‘i‘b 2 (& .
|Sample Jar Collected: _No cample cpllected
comments: _An_appcoximate fotal ofF 6,027 gallens

MONITORING WELL DEVELOPMENT RECORD

IHOLE NUMBER: -3 DEPTHOFGW (FN:7.7 8 INSPECTOR : Lvie Griv=)th Je.
| { pep—— ——t -_7 — T
[[PROJECT : ¢S X /cox REEK ELEVATIONS (FT MSL) DRILLER: Dan Bowden
(LOCATION: AA umn MD __ [SURFACE: . DRILUING METHOD: HSA . Muwi RoTa
linsTALLATION DATE 7-'8_9(, {toporpvccasng: 2 .Y AGS IDEVELOPMENT METHOD:
e -9 VCCASING: 2 Y4 AGS |DEVELOPMENT METHOD: ‘
DEVELOPMENT DATE:: 7 {5-4 @ |BoTTOMOFHOLE: 130 AGS | Pumoina and Sucaing
3 S S
Weii Construction Detaiis
Above
Total Well quth (ft) Top of Casing );e'( Grnd Surface(ft) _Screened Interval (ft) _
1307 g6s 2.44 AGS 120 - 1307 BGS
Borefgie Diamgeter (in) Well Diameter (in) . Static Water Level (ft
g‘&f’ﬁ o 2hislec” 19 9y }m‘ )
-1 r-— "l'-”{lw 1234 8B6S
Y R S _—
IPumping Rate: 1/15/9€ 5 qpm
,Pumpmg Depth(s) j
Development stat Time: T//5 ~ 00D hes Stop Time: 7{/; 1245 hes
I

e A 's EY ‘
Well Volume (including fitter pack):  ASSummg (B, 94 watec level en 7/15R06 ,o.nti 30 ze
ﬁpgr‘csﬂ'}f of sand equals 3

F uell emoved from uwell E-
be Tween 7/10 and 7/1S p
Static Water level yac Cs.’ cted o 7/i15 @ (35S hes

VST W O~ TR U7} l'[ A )
PO 2% 4-.C—Jrnf S cC PO B PO NP ‘ l
I/ MU D & (T Te{n TT 1T UiAavas & yumy, Iml
Used qalions pec iy 1":1' CONVETS 1o “Fac"i’ For a b berehele in ai
L]
{ l% or a lll 1@ ;II

nstead of For o /.'4 berehcle . —_n]

L_ USACE - Batimore District
iProject : . Hole #: ~
~ex Jray ~oec. CLACCNMONT LT LS - _~
\——V"/ N ™ N\ NNNTCOA AR R =) LR -y A I AW AN ":
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MONITORING WELL DEVELOPMENT RECORD

[HOLE NUMBER: -] DEPTHOFGW (FT): 4.9 B@S [INsPECTOR: Lyl Grfhth Jda
[lPROJECT :c8%/cox CREEK ELEVATIONS (FT MSL) DRILLER: B o wdam /Kyle /C. ¢
LOCATION : AA Coumty . MD |SURFACE: ORILLING METHOD: HS A Mud Rotauly
[INSTALLATIONDATE: & —|8—Q6 |TOPOF PVCCASING: 2.5’ AGS DEVELOPMENT METHOD: ~
DEVELOPMENT DATE : 5/28 29 3 3§sOTTOMOFHOLE: |49 7 B6S L andk Sueas
7 7 7
well Conitmction Details
Abovo
Total Well Depth (ft) Top of Casing Below G;nd Surface(ft) Screened Interval (ft)
1477 2.5 1277~ 1477 B6S
Borehole Diameter (in) Well Diapeter (in) Static Water Level (ft)
57 v« 20.9%

Pumping Rate: ﬁsfh AS—OV\AJ !cms in 3% Sccu'wd..s
Pumping Depth(s):

Development * Start Time 5—( 3/ 125D hes  Stop Time: 57 /3 [& 3D Aes

Physical Appearance of Water:

Initial : (B colofr Y X1
During : Seme_
Final : Same

- s i IS .
Well Volume (including filter pack):  Assurm 208 uxitar level o 5/ 34'[‘"’ > owd 30% Po(‘OS:t{ o+

sand equals 02.35 gallems

Field Analysis Initial During #'s Final
5hiftme: | 12.60ksl 135D hes i45Dks| 5SSO 1630 hes
Concuctiiyqascer: | 056 7% 035 Tl 03374 .03)"XK| 030 "
pH: | G . 7ReH S.Y .37 | 53D ¢H 5.2% 1M
TemperatwreseT: | (5,9°C|  jb.j "€ | 155 "e| J6.9 °c 6.9 ¢
Total Quantity of Water Removed: 7’38’/ 26 — 325 sallxs #3{ - :gs%'\a”ﬂf
5:/14’/?6 -~ l/‘f':q//ns'

Method of Water Disposal: 5' ﬁv 6 — 3060 'o,q llens £, 4&(_@,\{ .

Sample Jar Collected: Yes en 5-31~96

Comments : P..r....l well w/ asreomocac. - b b
ucaad well w/ eomdcesrol o T2€ 5774,

. v 7
‘ ?vrég wyth Svb messidbl gu~p m 5'/3‘07LSZ31-

!

USACE - Baltmore District

#WI Hole #:
ch/cox CREEK PLACEMENT AREAS F-1
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MONITORING WELL DEVELOPMENT RECORD Addendum
|HOLE NUMBER : F— DEPTHOF GW (FT): |Y,50° BGS |INSPECTOR: Lyh_ G—r.-FF,-H\ J c.
|PKUJI:(.I :CSX fcon ckegg ELEVATIONS (FT MSL) DRILLER : B s dé / Kydg. Cac
"LOCATION Ah Coonty SURFACE: DRILLING METHOD: HS A ﬁ.m{d qé
INSTALLATION DATE : L“— ’|Q-QI,. TOP OF PVC CASING: 2.8 4 AGS |DEVELOPMENT METHQD: ”
IDEVELOPMENT DATE : 6/1/ 5 [soTTomMoFHOLE: _ 149’ BGS | Pumding and Secainag
' ) S35
Weil Construction Details
beve
Total Well Depth (ft) Top of Casing Bﬁ(\ﬁ/ Grnd Surface(ft) Screened Interva! (ft)
147° .5 127° 4o 1477 BGS
Borehoie Diameter (in) Weii Diameter (in) Static Water Level (ft)
2.5 7 y” :./(/ci 20.5° BGS

Pumping Rate:

6/sfi

&
20 3q“ms | mnvte . Sqme asS on 6;/‘(/9(0

Puiiiping Depth(s):

Development Start Time : 615"[‘70 0930 hers  Stop Time: 6[512'919 1625 hes
Physical Appearance of Water:
omibinl e da. A, PO R | A )
Initial LibVAay (he Ccomvfex 1aiig
Mirima o A | ADERY | v
Fina! ador-~ 17 1
- — (cUut NG E21CA
U
a " -~ 1 ] ~ e e
Well Volume (including filter pack) : ASSumingq 20.D watec level on (b 5j9b ,QN;\ 30,
Pocos ity & sand e_.buqis i03. 65_ %a‘ﬁ:ms
IField Analysis Initial During #'s Final
6/5/9% Time: | 0930 hs| UCD wrs 1250 hes | 145Y hes | 161l hes
e — S S, S 3
Conductivty 33007 : |Net Taken | 023 "/em | 01 " Hml 030 " 1032 "/,
pH: INGF Token | YibR- ¢H Yblo eH | 454 oH | H. 6O ¢H
Temperature (57 Nt Taken | V7.2 °C 17.9 ¢ | 193 °c | 17,2 °¢
Total Quantity of Water Removed é,/.j?(.n - 9,000 4,“” s
6/5/96 - 12,450 sellons
P ol ) ]
Method of Water Disposai: Yu moeol gnTe qfound
Sample Jar Collected: Yee on G- 5 -9%
V4
Comm?nts: Well E"l pum)u( ‘f’uf“f'he(’ o éﬁ[
ni 5 1 csable ”l\ Qe"
. [§ *
'_S_aLded_gnA__um to the ociaimal we\i development
sheet on 5/31/96. >
— (re—
i 1]
I, al
l' (1A lll
t—f)
s — USACE - Baltimore District
S /pyn{ AOrcy  Di EMERMT ADEAC -l
— 2 /‘/ A " VAN W \N o o o) T&=IVNL VAT IV | RKANCTIN2 ! '
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MONITORING WELL DEVE ME
— £
WO E NUMBER T DEPTH OF GW (FN :&/ilal, 578 &S [INSPECTOR: L yla G <L, Je
T il A ] . c~1 WMl 151\ WSV ’.w"’lw D B %A "R Ulhd i dedhidd "_f AL 1Y ) J'"N JL
flPROJECT: CSX /con C REEK ELEVATIONS (FT MSL) DRILLER : DM Rowden

SURFACE:

DRILLING METHOD: HSA . M.d goﬁ\\,

[cocaTion AR Couahy . D
[INSTALLATION DATE : 5 —"2p — 9{ |TOP OF PVC CASING: 2.3’ AGS |DEVELOPMENT METHOD:
DEVELOPMENT DATE: (.- (7-9( |BOTTOMOFHOLE: i,7  BES \’ump.nq and Suraing
33
Well Construction Details
ove€
Total Weli Depth (ft) Top of Casing Befétw Gmd Suiface(ft) Scgreened intervai (i)
;@5’7 %31’ uqsq-fn wn@ BGS
Borehole Dian')‘eter (in) Well Dian},eter (in) Static Water Level (ft)
72 W68 en (1746
Pumping Rate: ({4‘ /57 10 hll:\l'l NS Oel "nl;b\o
AFAY LY ':\J 1 > \',-cx
Pumping Depth(s):
Development t‘.h‘) Start Time : DIU5 hrs Stop Time 1248 hrs
|Physical Appearance of Water:
Initial : Very cloodu )f%uad
During : Shq){{'l\f c)oﬂM — -
Final : Cleox
W ell \'Iclume(lnclud|ng filter pack}: Asgl_;ﬁnm\ 1,68 Lu&'&{‘ 'QV([ o G- ’7—76 Qh& wbg S;+¥,(
of sand eovals 112 . Y1 aallens,
Field Analysis Initial During #'s Final
- AQUT Lee VO US hee Vi UC L. — ——
T U11D K3 tv a0 niS I 1> his ~
. 2/ A MSs ~ ms AQe M5/ e
Conduc:mty(g&)' VSO % LIC em yELID Jem -
- R . . PN e -~ -
pH: | 6.9 ¢H b6l - ¢H b4q pH e _—
Tunpeﬁture‘?{: 20.6 °C 10,3 °C 10.6 °C / /
[ —n 1 o y .
Total Quantity of Water Removed: (/S ~ 700 aallens  G/8— 435 qallms ~ 6/M ~ 1720 gelloms
/12— 750 aallens | 6/13~ 5180 aallons | 6 )14 ~ 4650 gallos
LIMethod of Water Disposal: ﬂ;moglf}i_{gg oto acecend (o/|7 - \3cD ac”r,‘
Sample Jar Collected: '\l- v
DREpPIS va LUntwSA. INVO
Comments - ™, ...\ -'.'.‘-..-L Anrr-.-_..h’ \ i ._'!4 V..l
. D AT AT |: £nl #’ VO3 Trnea RAL N Y IVZUI—)
} = B
ey,
The  tohu| f L betuween 7‘70
G746 inclusive | imgtely 15 235 aalles.

FTTENTTR
| BGH ||
| ARLEER | |
L

USACE - Baltimore District
[Proect: Hole #-
cexX/cex CREEK PLACEMENT AREAS -1

e b e e






cien: fi) Ford Authority

COMPANY : USHCE

tocarron: (0x Creek

Cox Creek

DATA SET:
F-3.AQT

18- T T T 11

FTTTIT

I

\

b
I llllll

Draudown (ft)

|
\
3,.

4]
s
T
0\

.

¥

I
crred o

TTIOm] T T 1T 83/15/96
I

Leaky
— SOLUTION METHOD:

H

< Hantush (no stor.)

PROJECT DATA:
test date: 24-26 July 96
test well: F-1

obs. uwell: F-3

I | Illllll

:
B

Ll
e ol
o

i i ijijii

o
3]
Peib

1888, 19808, |PARAMETER ESTIMATES:
T = 1411.2 ftl/day

S = 8.8891183

r/B= 8.1491

AQTESOLY




e v & & o ——— A

cient: fl) Fort Authority

COMPANY : USHCE

rocatron: Cox Creek

3. T T TTTI T T 11T
1 i

N
b

1.8

1.2

Residual Drawdoun (ft)

8.6

1T I i I FT T | FTTT I T T

iiiiifi]

—
—

LI IIIIH! [

o‘.’
e
’
y 4

/S

Ay

'4
I d
’

well: F-1

s/

R
o D8
R
®o

or
]

| | I | I 11 1.1 I 111

o I |

Liiil

.
i i iiiiiir i

AQTESOLY

AY TINIL AV A I Bl )



cuient: M) Port ﬁuthnrity

COMPANY : UBQCE

LOCATION : CUX Creek

Cox Creek

Tt

Draudoun (ft)
()
-

L1 il

lll

A
1l

T TIT

1 111!

1

MODEL:

SOLUTION METHOD:
Hantush (no stor.)

PROJECT DATA:
test date: 24-26 July 96
test well: F-1

IJIIIIII

(v

L gie Mo}
Il:"

]
L1 L1 L 1idll

8.81 Ll

[N
[+ 4]

Time (min)

1888. 16060 .

PARAMETER ESTIMATES:
2586 .9 ft</day

A ZE ]

%ll [}
903

3




cuienr: M) Port Authority

COMPANY : IMF

--------- s s Wad

rocaton: (0X Creek

8.6 BRI

i
[=}]

FTTT l LT l T TT l FT T ' FTTT

8.36

8.24

Residual Drawdoun (ft)

8.12

/,
8. L 1p gl 1

Lol ]

p—
-

DATA SET:

T_4DM" ANT
[P 1 00 1 H 3

83,/23/96

AQUITER NODEL:
Conf ined
SOLUTION METHOD:
Theis Recovery

PROJECT DATA:

test date: 24-26 July 96
test well: F-1

obs. well: E-1

TEST DATA:
Q = 62. gal/min

r = 1899. ft
r = 0,167 £

a ~ e awsi

ry= 8.345 £t
b = 158. ft

1111 | 1411 I L 1] l L1 1| | 11 ]

L L il

1. 10.
Dimensionless

108.
Time, t/tY (min)

1g68.

PARAMETER ESTINATES:
T = 3554.7 ft/day
S’ = 7.286

AQTESOLY




cuienr: MD Fort futhority

conpany: [SACE

rocarron: (ox Creek

1. T T TTT]

[+)
o

Draudoun (ft)
®
Y

8.z

Illllllllllllllllllllllll[

i ijiijal ]

/A
/N

;

|
11111 l

T TTH

llllllllllllllllllllllll'

11ii]

DATA SET:
F-1 _anT
E-1 a0T

89/28/96

TED MOADDT .
rA'{'IJ}‘m IWULL .

Conf ined
SOLUTION METHOD:

PROJECT DATA:

test date: 24-26 July 96
test well: F-1

obs. weii: E-i

TEST DaTa:

§ = 6Z. galmin
1899. ft

8.167 ft

r,~ 8.345 ft

b = 158. ft

e ]
nnn

8 i

[
]

1668.

Time (min)

PARAMETER ESTIMATES:
2458.3 ft/day
8.88825955

V) -2

AQTESOLY




curent: MD Port ﬁuthorit)y

rocatron: (ox Creek

108.

' TTTNT

T Illl"l

Draudoun (ft)
[

T T IIHIH

®
.
[

L IIIIH[

.
oo f

* o0

| IIIlHq 1 llllﬂq Tfllllﬂq | Illlﬂq

P Y R |
L L ATIA 1 1 i

! FTiTES

L L]

DATA SET:
F-2B_A0T

89,159

AN IFFR MAN

) % §
VWS AL AeiV VIV Bake *

Leaky
SOLUTION METHOD:
Hantush (no stor.)

|
ISRl

L 111l

| lIHld

] IlllUd

11 LI

8.81

8.01 8.1

1. 18. ie8.

Time (min)

1086.

PROJECT DATA:
test date: 24-26 July 96
test well: F-1

_x _ L_t1e. W o~
uUnDsS. Welil. r—<£

z
:

6Z. gai/min
38. 1t
8.167 't

e e}
(3 o
won

1?
]
®

)
| o
)
1

2

4
! ]

Bggh

[aghe- BLTY

Wond

o
3
2

.gb
I
a1

AQTESOLY

e = vw w v v  weasapn wa &

v anba ¥

A7 ¥V  AAWLA LIWELVYY Wwiwdd T 1 g




cuimnt: D Port ﬁu’thority

g i A

Location: LOX Creck

Residual Drawdoun (ft)

N

b
o

lll]llllllllllllll]lll

IIIIIIIIIIIIIIIII
&

ARLL/BRREIL By Inrm] ARl HWT[—FHTHH‘ 891596

SOLUTION METHOD:
Theis Recovery

PROJECT DATA:
test date: 24-26 July 96
test welil: F-1

]
8K

le]
[y]
oo

e

nn
® N

-t
=
5

Dimensionless Time, t/t" (min)

I

1]

4 .0r

100 . L1000 . AOOTUT . L.LYOS

R

AQTESOLY

W L iadS
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