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Executive Summary

This study was conducted to address the concerns of possible groundwater impacts from the
Pearce Creek dredged material disposal area in the vicinity of West View Shores, MD. The
overall geology, hydrogeology and chemical makeup of the groundwater in this area has been
extensively examined during this investigation. All findings indicate that the Elk River/Chesapeake
Bay seems to be the predominant recharge source for the local aquifers and water quality was
poor at all locations sampled. The perceived threat of future disposal site activities to the local
groundwater regime relies primarily on the downward movement of water through the dredged
material and into the drinking water aquifer. The findings of the subsurface investigation, pump
testing and chemical analysis refute this threat. The low vertical hydraulic conductivity observed
during the phase II pump test and confirmed by geotechnical analysis, suggests that the continued
use of the Pearce Creek dredged material disposal area does not pose a threat to the local water
supply. The poor quality of local groundwater cannot be denied, however, it is apparent that the
Pearce Creek dredged material disposal site activities are not the source of the problem.






1.0 Introduction

In a study conducted by Maryland Environmental Services (MES), groundwater in some of the wells
of the community of West View Shores (WVS) were found to contain elevated levels of contaminants
that are potentially linked to oxidation of chemicals in sediments. The study was inconclusive in
identifying the sources for the contamination because of a lack of groundwater flow information in
the area.

In response to Maryland Department of the Environment (MDE) concerns of groundwater impacts
from the Pearce Creek Dredged Material Disposal site (Pearce Creek), the USACE, Philadelphia
District, has conducted a two-phase groundwater investigation in accordance with EC (Engineering
Circular)1110-2-287, Groundwater Investigations. Concerns have been raised that surface water may
be migrating downward vertically through the dredged material sediments into the drinking water
aquifer thereby impacting the water quality of local residential wells.

In Phase 1 of this investigation, Black & Veatch Special Projects Corporation (B&VSPC), under a
previous Delivery Order for the U. S. Army Corps of Engineers, Philadelphia District , prepared a
"Final Work Plan, Investigation of Pearce Creek Disposal Area" in September, 1995 to outline a
phased investigation of groundwater flow in the area. That work plan focused on the groundwater
and potential contaminants in the Corps' Pearce Creek dredged material disposal area.

Upon completion of Phase 1, B&VSPC prepared a report, "Subsurface Investigations, Pearce Creek
Disposal Area" which forms the basis of this report and describes the work performed in Phase I
study of the work plan. Phase 1 was conducted from October 30, 1995 to March 1, 1996. The
purpose of that phase of the study was to (1) establish the groundwater flow regime in the Pearce
Creek Disposal site and (2) gather information on the geochemical characteristics in and below the
disposal area. The study included a subsurface exploration program consisting of the installation of
monitoring wells, characterization of site geology and hydrogeology, the determination of aquifer
parameters, and chemical sampling of soil and groundwater. /

The Philadelphia District performed Phase II of the Pearce Creek Groundwater Investigation to
further our understanding of the geological and hydrogeological parameters of the site vicinity. Phase
IT was designed to determine the following geological and hydrogeological elements of the Pearce
Creek Site: subsurface geology, groundwater flow directions, step test results, and pump test results.
This phase included subsurface investigation, a pump test of existing well CSW-1, the installation
of six new monitoring wells and analytical sampling of soil and groundwater.
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2.0 Pearce Creek Background

2.1 Site Location

The Pearce Creek Disposal Area lies in the western part of Cecil County, Maryland just east of the
Chesapeake Bay, Figure 2-1. The site is located along Elk River and Pearce Creek. Figure 2-2
shows the boundaries of the disposal area.

2.2 Site Description

This site is a one cell dredged material disposal area. There are no buildings on the site. There are
some depressions within the diked area that contain water. Vegetation varies across the site with
stressed vegetation on the top and sides of the dikes in some locations to thick stands of tall reeds
in other locations. The last sediment disposal episode occurred in the fall of 1993,

2.3 Vicinity Characteristics

2.3.1 Surface Features/Hydraulics/Meteorology

The disposal area has one cell of approximately 300 acres. The topography within the cell is fairly
level with some depressions. Topography and elevations are shown in the MES report (1995). The
elevation within the cell is approximately +40 and on top of the dikes is >+50. The land area within
one mile of the site has gently rolling hills, varying from less than 20 feet to 99 feet National Geodetic
Vertical Datum (NGVD). Surface soils are listed in the County Soil Survey, dated 1973, as mostly
Made Land, with some small areas of sandy loam.

Pearce Creek lies to the northeast of the site, and drains into the Elk River. The Elk River leads into
the Chesapeake Bay. The mean tidal range at Courthouse Point (eight miles further up the Elk River)
is 2.2 feet (Rogers, Golden, and Halpern, 1986).

The meteorology of the area is described in the Cecil County Soil Survey. Cecil County has a humid,
continental climate with well-defined seasons. The Chesapeake Bay and its tributaries and, to a lesser
degree, the Atlantic Ocean, have a modifying effect on the climate, especially in moderating extreme
temperatures. Average temperatures and precipitation from 1931 to 1960 were calculated for Elkton,
Maryland. The average daily temperature maximum is 65.6 degrees Fahrenheit, and the average daily
minimum temperature is 43.4 degrees Fahrenheit. The average total yearly precipitation is 45.35
inches.
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2.3.2 Geology/Hydrogeology

The disposal area lies within the Northern Atlantic Coastal Plain physiographic region. The Coastal
Plain consists of a seaward-dipping wedge of unconsolidated sediments that are primarily clay, silt,
sand, and gravel and are classified as continental, coastal, or marine-type deposits (Zapecza, 1984).
Hydrologic units that are mostly sand and gravel are permeable and are considered aquifers, and those
that are mostly silt or clay are relatively impermeable and are considered confining units. Multiple
geologic formations may be grouped together as a single hydrogeologic unit. Coastal Plain
sediments, including surficial deposits, range from Cretaceous to Recent in age. The Coastal Plain
sediments strike northeast-southwest and dip to the southeast.

The general stratigraphy of the site area includes a blanket of Cenozoic sediments unconformably
overlying the Cretaceous Magothy Formation, which conformably overlies the thick deposits of the
Cretaceous Potomac Group. Below the Potomac Group is the crystalline basement rock surface,
sloping southeastward beneath the site at an elevation of approximately -900 (Vroblesky and Fleck,
1991), and at a rate of about 100 feet per mile. (Otton, et. al., 1988).

Geologic and Hydrogeologic Units

The Coastal Plain sediments of Cecil County consist of unconsolidated stratified layers of clay, silt,
sand, and gravel. Saturated sand and gravel constitute the aquifers. Interspersed in, and grading
laterally into the sand, are clay and silt layers that act chiefly as confining and semiconfining layers
(Otton, et. al., 1988). Table 2.1 lists the geologic units and corresponding aquifers in the Coastal
Plain of Cecil County, Maryland.

In general, the surficial Columbia aquifer is less than 50 feet thick in Cecil County. The Pensauken
Formation of the Columbia Aquifer occupies nearly all of the upland areas east of the Elk River in
the area of the site. The Pensauken Formation consists mainly of sand, gravelly sand, boulder gravel,
and loam. Quartz and Quartzite clasts predominate, but rock fragments of Piedmont formations are
present. The sand fraction contains appreciable amounts of feldspar. Water levels frequently indicate
perched water table conditions (Otton, et. al., 1988). The surficial deposits in Cecil County often lack
enough saturated thickness to be a major aquifer except where they are underlain by a subcropping
sand or where a paleochannel exists (Bachman and Wilson, 1984).

The Cretaceous Magothy Formation consists of black, dark gray, and white, fine to coarse quartzose
sand and clay. Coarse materials are usually lighter colored, alternating with dark-colored clay or silty
clay. Highly lignitic sand is present at some outcrops. Siderite, pyrite, and marcasite are present
locally as are iron-stained and iron-cemented zones. The unit dips to the southeast at an average rate
of 30 to 40 feet per mile. The Magothy Formation is exposed at Crystal Beach, just north of the site.
Transmissivity values range from 290 to 3,300 ft¥day, with the mean being 490 ft*/day. Only two
values of storativity are available, 0.0001 and 0.00006. These values have been gathered from wells
screened in the Magothy Formation to the northeast, east and south of the site, where the Magothy
is confined by the Matawan Confining Unit. The site area lies within the outcrop zone of the
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Magothy Formation (Otton et al 1988). Thickness of the Magothy Formation in Cecil County is about
45 feet, and the Formation dips to the southeast at an average rate of 30 to 40 feet per mile. (Otton,
et. al., 1988).

The Cretaceous Potomac Group is comprised of sand, gravelly sand, silt and clay, and generally
consists of elongate sand bodies within a matrix of silt and clay. Sand bodies are more prevalent in
the upper and lower parts of the unit while the middle part is predominantly silt and clay. Some
water-bearing sand occurs within the confining unit, but finer-grained materials are predominant. The
aquifers in the Potomac Group are made up of numerous sands that do not appear to be physically
connected. The intervening clays impede vertical and horizontal flow of ground water between the
sands (Otton and Mandle, 1984). The thick sequence of sediments comprising the Potomac Group
in Cecil County is divided into three hydrogeologic units: (1) the upper Potomac aquifer, (2) the
middle Potomac confining unit, and (3) the lower Potomac aquifer (Otton, et. al., 1988).

Potomac Group sediments are predominantly fine-grained and include sand, silt, and clay.
Interspersed irregularly throughout the section are layers of medium to coarse sand and gravel that
vary greatly in thickness and lateral extent. Sand layers are white to orange-brown, crossbedded,
moderately well sorted, and mostly quartzose. Gravel is almost entirely quartz or quartzite clasts,
usually less than 3 inches in diameter. Localized iron-cemented layers occur throughout the section,
varying from fractions of an inch to a few feet in thickness. Clay may be silty and runny, or tough,
compact, and almost dry in places. The colors of fine materials range from white and yellow to
deeper shades of red, purple, and dark gray. Localized occurrences of lignite and pyrite are common
(Otton, et. al., 1988).

The sediments referred to by Otton et al. (1988) and in this report as the Potomac Group were
divided into three units by Overbeck and others (1958). In order of increasing depth the units are the
Raritan, Patapsco, and Patuxent Formations. A more detailed description of the Upper Potomac
sediments can be generated from a description of the Raritan as being lithologically and hydrologically
similar to the subcropping Patapsco Formation, with less highly colored clays and a higher percentage
of sand. Discussing the Patapsco, Overbeck wrote that gravel is found scattered through sandy clay
at places but is rarely in continuous beds. Due to the sharp changes in the character of the material,
the permeability of lenses differ greatly. Wells located near one another may have to go to different
depths to find a lens sufficiently permeable to yield water. The lenses are probably hydrologically
connected; although individual lenses may be thin and of limited lateral extent, taken together they
form a large unit of water-bearing material. The lenticularity of the sands is indicated by the different
depths at which water is found in neighboring wells.

2.3.3 Well Search

Discussions with Cecil County Planning Commission officials and review of withdrawal records
indicates that the community of Crystal Beach, which lies northeast of the site, has one or more

township wells which withdraw 30,000 gallons per day and numerous smaller domestic wells. The
Cecil County Soil Survey showed no wells within a one mile radius of the site. A list of groundwater
withdrawals in the area was obtained from the Maryland Department of Natural Resources (DNR).
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The MES report lists numerous domestic wells in the West View Shores subdivision and the
surrounding site. These wells are predominantly listed as being screened in the Magothy and Upper
Potomac aquifers. A few of the well listings do not differentiate which aquifer they are screened in.

2.4 Site History

A review of aerial photographs from the years 1973 (Soil Survey) and 1990 show that the site was
used as a dredged material disposal area before 1973. Dikes observed during the site visit were in
the same location seen on the 1973 and 1990 photographs. The 1990 aerial phciograph shows
borrowing activity on the south side of the area.

Title information shows that the property was owned by the U. S. Government since 1937. An
ownership summary to 1937 is as follows:

The U. S. Government condemned and acquired properties that comprise the disposal area in 1937.
Fifteen tracts were acquired ranging in size from 232 acres to 1 acre, for a total of approximately 997
acres. As noted above, only about 300 acres are being used for dredged material disposal.

No Sanborn maps were found for this site.
2.5 Surrounding Land Use and History

The north side of the site adjoins Elk River and Pearce Creek. The town of Crystal Beach, which has
a small marina, is across Pearce Creek from the site. The area around Pearce Creek is mostly
wetlands, with some hardwood forests. The east side of the site faces a forest, and the south side of
the site faces Pond Neck Road and a forest. Agricultural fields are located across Pond Neck Road.
The west side of the site faces a housing development named West View Shores.

Aerial photographs from 1973 and 1990 showed the same land use in the surrounding areas as
observed during the site visit on October 3, 1994.

2.6 Regulatory Review

A review of regulatory documents as part of an earlier preliminary assessment (Black & Veatch,
1995) indicated the following potential sources of contamination in the local area:

Two underground storage tanks registered possibly within one mile of the site.
One solid waste landfill possibly within one mile of the site.
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Series

Geologic unit

Description ’

Hydro-
geologic
unit

Cenozoic

Quaternary

Holocena

Tidal-marsh
deposits

Slx;d, silt, clay, and organic
mattsr. Thickness generslly
less than 20 ft

Alluvium

* Sand, silt, clay, and p:nvn]..
with some organic material. -
Thickness generally less than
A0 ft

Pleistocens

Talbot
Formation

Coarse-grained facies: Coarse
sand and gravel at basas with
some bouldars. Finer sand

and losa in uppar parct.
Thickness 25 to 50 ft,
Finer-grsined fscias: Siit
and fina sand. Thickness

25 to 50 ft

Tartiary

Pensauken
Formation

Grsvel and sand with soma
boulders overlaein with sand
and loam. Thicknees ganerally
between 15 and 90 ft

Upland grevel

Gzavel and sand with local
lenses of clay. Thickness

Paleocene

Aquias
Formation

enerally less than 75 ft,

Sand, clayey, gfauconu.!.c;
green and yallow, Only the
lowest 70 £t present in Cecil
County

Bornerstown
Formation

Sand, about 90 percent
glauconite, with glauconitic
intarstitial clay; grean.

Thickness generally 20 ft

Aquia-
Hornerstown
aquifer

Mesozoic

Cretaceous

Upper
Cretaceous

Lower
Cretaceous

nmouth Group
Unnamed upper
unit

Sand, glauconitic, and silty
sand. Thickness about 80 ft

Mount Laurel
Sand

Sand, glauconitic, locally
contains shall fragments.
Thickness sbout 80 f¢

tawan_Group]

Marshalltown
Formation

Englishtowm
Formation

Sand, glauconitic, clayey,
and silty, greenish black
Sand, clayey and silty, with
lignits grains; dark gray to

black where unwaathered.
Thickness about 15 to 20 ft

Merchantville
Formation

Sand, silty and clayey,
micaceous and glaucenitic,
black, Thickness about 45 £t

Matawan
confining
unit

Magothy
Formation

Sand and clsy, lignitic;
blsck, gray, and whita,
Thickness_about 35 £t

Magothy
aquifer

Sand, gravelly sand, silt,

and clay, Consists generally
of elongate sand bodies within
a matrix of silt and clay.
Sand bodies are more preva-
lent in the upper and lower
parts of the unit while the
middle part is predaminantly

silt and clay, -

Upper
Potomse
aquifer

Middle Potomac
confining
unit

Lower
Potomac
aquifer

Table 2-1

Geologic Units and Corresponding
Aquifers in the Coastal Plain of Cecil County, Maryland

Pearce Creek Disposal Area

U.S. Army Corps of Engineers, Philadelphia District

P
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3.0 Investigation Methods

3.1 Soil Borings

The soil borings and well installations were conducted by a Maryland licensed well drilling contractor
under the supervision of a qualified geotechnical engineer or geologist. The wells were drilled using
mud rotary methods and/or hollow stem auger. Rotary drilled boreholes were stabilized with light
bentonite drilling mud as required. Wells were completed consistent with State of Maryland
regulations.

Borings were established and soil samples collected using a 2 inch diameter, 2 foot long split spoon
sampler according to ASTM D1586-84, Standard Penetration Test (SPT). When extreme driving
resistance was encountered and sample recovery became low, the method of driving the sampler was
changed to a downhole hammer, not consistent with ASTM 1586. This change is marked on the
drilling logs (Appendix A) where appropriate. CSW-1,2,3,5,7,8,9,11, and 15 were continuously
sampled; all other wells were either intermittently sampled or only sampled just above and within the
interval to be screened. Soil classification followed standard practice. In selected locations,
undisturbed tube samples were taken according to ASTM D1587-94, Thin-walled Tube Geotechnical
Sampling of Soils, in the vadose zone and below the water table as directed by an experienced
geologist.

Samples from the subsurface investigation were collected and forwarded to the Corps for laboratory
determination of geotechnical parameters. Split-spoon samples were selected by the on-site
geologist or geotechnical engineer for analysis of representative strata. The results of the
geotechnical testing of these samples are summarized on Table 3-1. Complete results are included
as Appendix C.

3.2 Well Installation

As per the workplan, borings were advanced to depths similar to or deeper than the wells of concern
in West View Shores, which were generally screened within elevation -50 to -100. In some cases,
borings were partially grouted to reseal a confining clay encountered during sampling, and so that the
well could be screened in an appropriate permeable zone. The cases in which this was done are noted
on the boring and well installation logs included in the Appendices A and B.

Two and four inch diameter schedule 40 PVC well casings with five to fifteen foot long machine
slotted 0.010 or 0.015 inch Timco High Flow PVC well screens and Morie Co. No. 1 filter pack were
installed with stainless steel centralizers on the well casings. Well installation logs for CSW-1 thru
CSW-9 are presented in Appendix B. The logs for CSW-10 thru 15 are included as part of their
respective boring log in Appendix A. The locations of all wells installed during this study are shown
on Figure 3-1.
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The wells were constructed in accordance with standard practice and ASTM D 5092-90, Design and
Installation of Ground Water Monitoring Wells in Aquifers. A washed silica sand filter pack
extending from the base of the boring to approximately two feet above the screen was placed in the
annular space around the casing using a tremie pipe. A finer-grained secondary filter pack was placed
for a length of approximately one foot above the primary filter pack to prevent intrusion of the
bentonite grout into the primary filter pack. A minimum five feet thick high solids bentonite slurry
was placed above the sand pack to separate the permeable zone from the uphole cement-bentonite
seal. The remainder of the annulus was tremie-grouted to ground surface with a 6 to 1 (dry weight)
cement-bentonite grout mixture.

Wells inside the disposal area were finished as stickup wells. To provide for later vertical extension
of the wells, the top of casing was left flush-threaded. A steel protective cover was installed around
the well casing to provide protection from damage. A locking well cap was installed at all locations
to secure the wells. Wells CSW-5, CSW-7, and CSW-8 were finished as flushmount wells.

3.3 Well Development

After completion of monitoring well installation, the wells were developed in accordance with ASTM
D5092 to remove residual drilling fluid and sediment which could clog the filter pack and/or
formation. To allow the grout to harden, development occurred no earlier than 24 hours after
installation of the cement-bentonite grout in the borehole. Development was accomplished by surging
and pumping. Compressed air was not used for development. Water produced during development
of wells on the disposal site was discharged onto the ground surface. Water produced during
development of offsite wells was collected and disposed of onsite, inside the bermed area.
Measurements taken during development included start and stop times, procedures, pumping rate and
drawdown, in addition to the parameters of temperature, specific conductivity, pH, and salinity. The
development process continued until the discharge water was reasonably clear and achieved a
relatively stable pH, temperature, and specific conductivity.

3.4 Groundwater Chemical Sampling

Black and Veatch's 1995 sampling protocol was as follows: the sampling procedure for sulfate in
groundwater was modified to minimize the oxidation of sulfide. This was done to prevent an increase
in sulfate concentration which would not be representative of the actual groundwater conditions.

Groundwater samples were directly collected into bottles containing the preservative. The bottles
were filled without air present, capped, and shaken to speed up zinc sulfide precipitation. The
samples for sulfide and ferrous iron were collected unfiltered, immediately preserved, and capped to
minimize aeration. The laboratory receiving the samples was notified of the presence of zinc acetate
in the sample so it could identify any potential interference. All other inorganics were field filtered
and preserved.

3-2






The Philadelphia District's 1996 field sampling protocol was as follows: prior to sampling with a
dedicated disposable bailer, all sampling locations were purged three well volumes. Sulfide samples
were preserved with zinc acetate and sodium hydroxide. Sulfide sample bottles were filled to the
maximum volume to minimize aeration. Ferrous iron samples were field filtered into a hydrochloric
preserved 40 mL sample bottles containing no headspace. All other inorganics were preserved with
nitric acid but not field filtered. Nutrient samples were preserved in the field with sulfuric acid .

3.5 Aquifer Analysis Methodologies
3.5.1 Slug Tests

All four inch diameter wells installed during Phase 1 were slug tested according to BVSPC standard
procedures and ASTM D 4044-91, Standard Test Method for Instantaneous Change in Head for
Determining Hydraulic Properties of Aquifers. - As per the workplan, the two inch diameter
piezometer CSW-6 was not slug tested. A PVC slug was introduced into each well and
measurements were taken with an automated datalogger until the water level returned to its static
level. Once equilibrium was achieved, the slug was removed and measurements were taken as water
levels recovered.

Slug test data were solved using the Cooper, Bredehoeft, Papadopulos 1967 type curve matching
method. The computer program AQTESOLYV was used to refine parameter estimates. Raw data was
corrected to discount the early data points which reflect the oscillation of water levels immediately
after the slug was introduced or removed. In cases where the raw data showed no change for a
fraction of a second, data was also temporally corrected to start when a change began to take place.
AK/K, (radial to vertical permeability) ratio of 1:1 was assumed in the analysis.

3.5.2 Step Test

On 8/28/96 a step test was performed at CSW-1 to determine the proper flow rate to be used during
the pump test. A four inch diameter submersible pump was set at 110 feet below the top of casing
(TOC) at CSW-1 (see Figure 3-1). A manifold was configured to control the pump flow rate with
a ball valve by placing the valve several feet downstream of a totalizer. The initial rate of the step
test was 6 gallons per minute (gpm) which was then increased by increments of approximately 10
gpm until the final rate of 47gpm was reached. The effluent was piped approximately 100 feet to an
existing ponded area. This ponded area was approximately 100 feet wide by 300 feet long by 3 feet
deep and contained approximately 700,000 gallons of water. Less than 55,000 gallons were pumped
from CSW-1 during the pump and step tests combined.

Digital dataloggers/transducers (Trolls) were installed at CSW-1 (deep pumping well), CSW-
4 (shallow well), and CSW-6 ( piezometer screened in the dredged material). The Trolls measure
water level and temperature changes and store the data in their memory chips. The trolls were
programmed to take water level and temperature measurements every five minutes during the step
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and pump tests. Upon completion of the pump and step tests, the data from the trolls were
downloaded onto a laptop computer.

3.5.3 Pump Test

The pump test began at 11:40 a.m. on September 3, 1996 for well CSW-1. The well was pumped
at 47 gpm for 16 hours. This pump test was scheduled to run for 36 hours, however pump failure
resulted in a shorter test. In addition to the Troll data, manual measurements were taken periodically
during the pump test.

Wells CSW-10, and CSW-3 both had Trolls which malfunctioned and did not provide any
water level data. A hydrograph of manual data was constructed for well CSW-10 (Figure 3-2). Well
CSW-3 was located within a ponded area and was deemed unsafe for night manual readings,
therefore very limited manual data is available. Well CSW-2 was located in a densely vegetated area
and could not be found. Well CSW-15 was not completed prior to the pump test. The usable data
from 11 of the 15 wells plus the manual data from CSW-10 provided adequate information to
accomplish the Phase II tasks.
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Table 3-1 Geotechnical Testing Results

Boring

CSW-1

CSW-2

CSW-3

CSW-5

CSW-7

CSW-8

Sample

SPT-2
SPT-3
SPT-11
SPT-20

SPT-2
SPT-6
U-1
SPT-11
SPT-37
U-2

SPT-4
SPT-13
U-1
SPT-72

SPT-3
SPT-16
SPT-52

SPT-14
SPT-46
SPT-24
U-1
U-2

SPT-4
SPT-67

Moisture
Content
(%)

54
77.0
25
21

43.3
533
54.7
57.7
51

49.7

51.9
25.8
19.1
19.1

24.6
23.9
19.1

34.6
19.7
40.3
309
309

12.8
18.5

Permeability
(cm/s)

2.25x 10

2.8 x 107

9x 10°*

- 24x107

8x 10
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LL

87

68

80

34
30

26

25
54

51.

49

Atterburg Limits

34

37

20
19

23

21
31
27
28

PL

40

P1

47

34

43

14
11

23
24
21






4.0 Investigation Results and Discussion

4.1 Geology/Hydrogeology
4.1.1 Geology

The borings performed encountered the following sequence of sediments, in order of increasing
depth: disposal area dredged material, Holocene tidal marsh deposits, and alternating layers of
deposited gravels, sands, silts and clays above the Raritin Formation. As per the original workplan
developed by B&VSPC, the borings and wells were completed to a depth similar to, or deeper than,
the wells of concern in West View Shores.

Tidal marsh deposits were found in a thin layer just below the disposal area, and at CSW-7 in West
View Shores next to the Elk River.

The dredged material was up to 35 feet thick, and is predominately silt and clay material. At CSW-7
in West View Shores, it was also noted that the top seven feet of material was composed of dredged
material and tidal marsh deposits. Clay balls resulting from dredging operations were noted in the
beach erosion cuts near CSW-7, along the Elk River. Fill placement was not noted at any other
locations in West View Shores, and does not seem likely based on historical maps of the area.

Two general sequences of hydrogeologic materials were observed in the borings. The first was
observed at locations CSW-2 and CSW-7, and the second was seen at locations to the south and east
of CSW-2 and CSW-7. The two different sequences agree with information from drillers logs for
wells placed in the West View Shores community.

The first sequence exhibited a layer of dredged material on top of tidal marsh sediments, followed by
an aquifer layer comprised of interbedded sand, silty sand, and gravelly sand with occasional lenses
of finer-grained less permeable material. Below this shallow aquifer, an aquiclude of organic clay was
found. This clay ranged in color from brown to gray, turning to a darker color after a short period
of exposure to the air. This clay also contained lenses of peat and woody material. Below the clay
was another aquifer layer, generally composed of white to orange sand, and silty sand, with some clay
lenses. Below this, an aquiclude of tight red and gray clay was encountered.

The second sequence was similar to the first, but no intermediate layer of organic clay was
encountered. Below the disposal area and tidal marsh sediments, and above the red and gray clay,
one overall aquifer unit was encountered. This unit also exhibited a great deal of interlensing between
sand, silty sand, gravelly sand, and clay. The clay lenses were observed to at least have an aquitard
effect, based on the water level variance seen between CSW-1 (deep) and CSW-4 (intermediate) at
the well cluster.

Soil samples from the investigation were collected and forwarded to the Corps for laboratory
determination of geotechnical parameters. The summarized results of this testing can be found on
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reason that the sand and gravel layers in the Pearce Creek area above the Raritan clay (Potomac) are
not part of the Potomac aquifer, but instead local "micro-aquifers."

The groundwater flow at the site is generally westward, with a northwestern component on the West
View shores side of the site. Figure 4.1-5 is the groundwater flow map constructed from water levels
taken on Oct 30, 1996. The groundwater gradient across the site is approximately .001 ft/ft.

The land based recharge for the surficial aquifers appear to be an area south and southeast of the site
because the site is essentially surrounded on three sides by water. The total potential recharge area
is approximately 450 acres. This recharge area probably originates near the Stemmers Run Landfill
and continues westward towards the site.

Within the disposal area limits there are many areas of perched water which are greater than 20 feet
above the upper aquifer water table. Based on observations during the course of this investigation,
it appears that this perched fresh water does not easily move into the lower aquifers. This assertion
is bolstered by the extremely limited vertical hydraulic conductivity noted between CSW-1, CSW-4
& CSW-6.
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4.2 Geochemical Testing

Tables 4.2-1 and 4.2-2 contain Black and Veatch's analytical results for subsurface soil and
groundwater samples taken in 1995. Tables 4.2-3 and 4.2-4 contain the Philadelphia District's
analytical results for subsurface soil and groundwater samples taken in 1996. Table 4.2-5 is a
statistical representation of the 1996 groundwater data. These samples were collected and analyzed
to compare the geochemical characteristics in soils and groundwater at a background location, in the
disposal area, and in the West View Shores area. This section offers a combined evaluations of the
results and implications of the findings by B&VSPC and the Philadelphia District.

4.2.1 Comparison of Soils Among Background, Disposal Area, and the West View Shores

Black and Veatch 1995 soil data results for soils at the background location (CSW-5) contain
significant amounts of sulfide with concentrations generally increasing from less than 10 mg/kg near
surface to over 50 mg/kg at 150 ft below surface (Table 4.2-1). This indicates that the subsurface
soil and groundwater is in a fairly reduced (anaerobic) environment in which heavy metals such as
lead, copper, and zinc are not very mobile. Similarly, about 2 mg/l of sulfide was found in the
background well, and concentrations of copper, lead, and zinc were very low, also indicating a
reducing environment. Sulfate concentrations in groundwater and soils are generally lower at CSW-5
than at other locations. The top 20 feet of soil at CSW-5 generally contain less than 100 mg/kg of
sulfate. In groundwater, sulfate concentration is about 1,000 mg/l, in the low range among all
locations.

The top 20 feet of soils in the disposal area (CSW-1, CSW-2, CSW-3, and CSW-15), in contrast,
contain much higher concentrations of sulfate than the background location, ranging from several
hundreds mg/kg to 3,500 mg/kg. Soil sulfate concentration generally decreases to about one tenth
the values found in the top 20 feet. This indicates a downward migration of sulfate from the top layer
that probably has been undergoing sulfide oxidation. However, the downward migration of sulfate
does not appear to have much impact on the deep soil and groundwater which remain a reducing
environment. This is evidenced by the sulfide found in the groundwater at CSW-1, CSW-2, CSW-3,
and CSW-9.

In the West View Shores area (CSW-7 and CSW-8), the soils generally contain higher concentrations
of sulfide and relatively low sulfate throughout the entire drilling length. Suifate and sulfide
concentrations in groundwater are similar to those in the background well. The redox condition at
these two wells should also be anoxic, as indicated by the levels of sulfide present in the soil and
groundwater.

Comparison of results at these locations indicates that the origin of the sulfate in the West View
Shores area is probably local, either present in the original sedimentary environment or derived from
oxidation of sulfide found in the sedimentary deposits. The deposits in the West View Shores area
contain significant amounts of sulfide which is typical in the region. Oxidation of the sulfide by
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infiltration may have caused the low levels of heavy metals and elevated concentrations of sulfate
found in some domestic wells.

The Philadelphia District's 1996 soil samples were taken from well locations CSW-11, CSW-14, and
CSW-15 (Table 4.2-3). The analytical soil data results were of similar concentrations to the Black
and Veatch 1995 findings. It has been observed that all soil chemical data results vary vastly at
similar elevations and different bore hole locations. An explanation for varying chemical results are
believed to be influenced by the area's naturally complex geology as discussed in 4.1.1. The overall
soil pH ranges from 5.97 to 3.03 for CSW-11, CSW-14, and CSW-15. CSW-14 and CSW-11 are
considered to be an upgradient well with pH ranges from 5.94 to 3.86.

Sulfide was not detected in all of the 1996 soil samples. The undetected sulfide results is most likely
due to the contract laboratory using a colorimetric method and not a titrimetric method. The contract
laboratory reported that there were color interferences and that all soil samples had to be diluted
before analyzing. This dilution was most likely responsible for the undetected sulfide concentrations.

4.2.2 Comparison of Surface Water, Shallow Groundwater, and Deep Groundwater in the
Disposal Area

Black and Veatch 1995 surface water sample collected inside the disposal area has a pH of 3.72 and
sulfate concentration of 1,860 mg/l, indicating oxidation of sulfide in the surficial soils. There are
some metals that are mobilized by the oxidation. These metals include copper (38 ug/l), lead (15
ug/l), and zinc (4,420 ug/l). However, the presence of sulfide in the surface water (4.1 mg/l) indicates
that the oxidation process takes place at fairly shallow depths. The metals mobilized from surface
and near surface soil would probably be immobilized at depth. At about the same location,
groundwater in a shallow well screened at about 20 ft below ground surface (CSW-6) and in an
intermediate well screened at about 50 ft below ground surface (CSW-4), the concentrations of these
heavy metals diminish, while the pH increase to over 5, more typical of the study area. The deep
groundwater (CSW-1) appears to be from a separate aquifer that the shallow and intermediate wells
(CSW-4 and CSW-6) draw from, as indicated by the much different pH and concentrations of zinc
and sulfate.

1995 groundwater data results can be found in Table 4.2-2. Graphical representation of the 1996
data can be seen in Appendix D. The graphs show the groundwater concentrations for the various
parameters monitored during the October, 1996 sampling event and for CSW-1 during the pump test.
The data is arranged by location and depth to screen. The downgradient wells are on the left with
the shallowest upper screen depth first. The middle section contains the disposal area wells,
shallowest to deepest and the final section shows the upgradient wells, shallowest to deepest. By
presenting the data in this way trends within and between groups is more readily apparent.

Where laboratory data was reported as a non-detect or "U", the detection limit value was used.

Where applicable, the graphs (Appendix D) contain EPA Drinking Water Standard either as a heavy
line (or lines) if the value can be readily discerned from the graph or contained within a box in the
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graph. In order to better present the data, some parameters' Y axis concentrations are shown at less
than the highest value. In these cases, the actual values are shown in small boxes on the
corresponding bar.

A statistical comparison of downgradient, upgradient and with disposal area chemical data set was
conducted. Monitoring wells were divided into three categories; downgradient (of the disposal area),
upgradient (of the disposal area) and within the disposal area. Means and standard deviations for the
parameters were calculated using the detection limit where the sample reported a "non-detect".
Because environmental samples, including groundwater samples, are typically log normally
distributed, the log of the parameters' values were calculated and the means and standard deviations
were again calculated. These data are shown in Table 4.2-5.

The transformed (log) data was further investigated. The upgradient wells data set with the
downgradient data set shows that for many parameters, the downgradient well water is of better
quality (i.e., lower concentrations for chemicals and higher pH) when compared with the upgradient
data set. These parameters include pH, Nitrate, Nitrite, Chloride, Phosphorus, Phosphate, Ferrous
Iron, Aluminum, Arsenic, Lead, and Manganese.

Additional downgradient parameters were found to be within one standard deviation (downgradient
mean minus one standard deviation) of the upgradient mean. These parameters included Alkalinity,
Ammonia, Sulfate, Calcium, Copper, Iron, Magnesium, Sodium, and Zinc.

Bromide and Potassium were found to be higher in the downgradient wells as compared with the
upgradient wells using both comparative methods. Currently, there is no Potassium EPA Drinking
Water Standard.

With the exception of Bromide and Potassium, the available data suggest that there is no significant
difference between the upgradient and downgradient parameter concentrations. This further suggests
that there is no evidence of significant impact to the downgradient aquifers due to the disposal area
activities.

Comparison of groundwater chemistry at different depths indicates that oxidation of sulfide at near
surface and shallow depth has impacted groundwater quality at the disposal facility. This impact
appears to diminish with increasing depth in the disposal area. The likelihood is therefore low for
sulfide oxidation in the disposal area to significantly impact groundwater with increasing depth or
distance from the site.

Groundwater data results graphed, located in Appendix D, indicate that the Confined Disposal
Facility (CDF) well locations CSW-6 (elevation +15 to +14) and CSW-1 (elevation -84 to -94)
contain the highest concentrations of arsenic, zinc, and aluminum. Arsenic in CSW-4 (elevation -13
to -23) was not detected and zinc was detected at a very low concentration. It would be expected
to see CSW-4, CSW-6, and CSW-1 to have similar arsenic, zinc, and aluminum concentrations, if the
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CDF was the source of metal ion mobility. CSW 4 is in a downgradient portion of the CDF and if
there was a leaching effect CSW-4 should reflect similar concentrations.

Review of the sulfate data for 1995 and 1996 indicates that groundwater sulfate concentrations
are elevated within the CDF at CSW 12, 14, 6, 4, 1, 10, and the USGS well. However this sulfate
elevation was not found at CSW8 or CSW 7, implying no impact from the CDF.

The following three plots have been generated and can be seen at the end of Appendix D: Log of
pH vs Sulfate Concentration, Sulfate vs Manganese, Log of Sulfate vs Log of Manganese, and,
Chloride vs sulfate/Chloride Ratio.

The overall chemical review of the groundwater investigation indicates that the groundwater in
the whole investigation area, upgradient, downgradient, and in the disposal area is of poor quality.
The graphical interpretation of the comparison of the upgradient and downgradient wells indicate
that the groundwater quality is quite similar. The sediments at Pearce Creek contain sulfide
minerals in upgradient locations which support the fact that the the CDF is not the source of poor
groundwater quality and that sulfide minerals are indigenous to the Pearce Creek area.
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4.3 Aquifer Analysis
4.3.1 Slug Tests

Values of transmissivity and storativity were calculated for the slug tests using AQTESOLV
software and the Cooper, Bredehoeff, Papadopulos (1967) type curve method. The results are
presented in Table 4.3-1, below. The range of calculated values exhibit a high degree of
variability attributed to variation in stratigraphy and aquifer thickness noted in the borings. The
range of these values is similar to background values for the confined Magothy formation found in
published literature, as noted in section 2.3.2. Slug testing was only conducted during Phase 1.

Table 4.3-1 Slug Test Results
Parameter Estimates
T
Well et T (fe/d) s

Rising Head 850.1 1.0E-10*
CSwi Falling Head 703.1 . 1.0E-10*

Rising Head 69.7 1.7E-3

CSw2 Falling Head 103.6 1.2E4

Rising Head 404.5 9.1E-6

CSw3 Falling Head 963.0 1.1E-14

Rising Head 941.8 1.2E-7
CSw4 Falling Head 1199.7 1.0E-10*

Rising Head 297.0 8.3E-5

CSW17 Falling Head 296.1 4.1E-5
Rising Head 2528.2 1.0E-10*
CSW8 Falling Head 2495.7 1.0E-10*
Rising Head ~ 1503.0 1.0E-10*
CSW9 Falling Head 521.2 1.0E-10*
* - 1.0E-10is the smallest S value the parameter was allowed to converge to on these

analyses.

*x Invalid data was collected at the tests on CSW-5 due to transducer problems.
***  As per the workplan, no slug test was performed for the 2 inch diameter CSW-6
piezometer.
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4.3.2 Step Test

A step test was performed to determine the maximum withdrawal rate for the pump test. The
final rate of the step test was 47 gpm for well CSW-1 which represented the maximum rate of the
CSW-1 pump test. At 47 gpm, the head in well CSW-1 went down 41 feet almost immediately.
The initial depth to water at CSW-1 was 30.54 feet below TOC therefore the 41 foot drawdown
brought the head down to 70 feet below TOC. At the completion of the step test, the recovery
of CSW-1 was almost immediate suggesting a high horizontal hydraulic conductivity and a large
water source available for recharge. (see Figure 4.3-1)

4.3.2 Pump Test

Antecedent Data

Prior to the pump test 12 total Trolls were installed in wells around the site including the three
installed during the step test. The trolls began taking background (antecedent) data on August
29, 1996. The antecedent measurements provided important data on tidal influence of the
monitoring wells.

Tidal Influence

The hydrographs (Figures 4.3-2 and 4.3-3) from the Troll data show varying degrees of tidal
influence. The tidal signals seen in the deep well hydrographs of Figure 4.3-3, appear to be
nearly in phase with the nearby Betterton, Maryland tides, with the peak water levels lagging the
predicted tides by 1 to 3 hours. This high tidal efficiency can be interpolated as the pressure
response of loading and unloading of tidal water on the aquifer by the Elk River. The increased
load on the aquifer during high tide pressurizes the aquifer and this pressure is transmitted
through the aquifer. The magnitude of the tidal signal detected, decreases with distance from
shoreline. Well CSW-7 had the largest deep well water level fluctuation (Table 4.3-2) and is 447
feet from the shore line. Well CSW-9 had approximately half of the tidal water level fluctuation
of CSW-7 and is located 1468 feet from the shoreline. Well CSW-11 is not a deep well but it is
stratigraphically located at the base of the aquifer due to the thickening of the Raritan Clay (see
Figure 4.1-3). The tidal signals from this well also correlate well with the Betterton tides.

Well CSW-5 is located south of the dredged material disposal area, near several home wells.
Brief visual observations of the water level signal in CSW-5 indicated a potential tidal influence.
However, detailed spectral analysis of the time series data indicates the energy is spread
throughout a broad range of frequencies, with no concentration of energy at the known tidal
frequencies. The hydrograph from well CSW-5 (Figure 4.3-2) shows evidence of drawdown
prior to the start of the pump test. This drawdown is attributed to pumping from a nearby home
or agricultural well and not from pump test activities.
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The hydrographs from the shallower wells CSW-4, 6, and 12 show small fluctuations such as in
CSW-4 (Figure 4.3-2). The phasing of the shallower wells is on the order of <0.1 fi. per cycle.
It is unclear what the cause of the phasing was, but it does not appear to be tidal based on the
length of the cycles.

Test Results

The pump test resulted in a large cone-of-influence effecting well CSW-9 which was screened at a
similar depth. Well CSW-9 was drawn down 0.28 feet in 4 hours (Figure 4.3-3) whizh is
significant because it is located 1,127 feet from the pumping well. Figure 4.3-3 shows the
beginning of both drawdown and recovery phases of CSW-9 matching the pumping well CSW-1.
Note that the drawdown effect at well CSW-9 was an order of magnitude greater than the tidal
signal. Well CSW-10 was screened at a similar level as both CSW-1 and CSW-9, and was located
approximately 320 feet from the pumping well. This well experienced a 0.95 foot drop in head
due to the pumping effects of CSW-1. The thin gravel layer, similar to that seen in cross section
B-B' (Figure 4.1-2), may have contributed to the limited drawdown seen in CSW-9 and possibly
CSW-10. Many small gravel or sand and gravel layers were noted during the recent drilling, and
a continuous gravel layer(s) may extend across the entire site. When the head in the pumping well
goes below the elevation of a gravel layer, the gravel layer acts as a drain for the overlying
sediments within the aquifer. The net result is a lateral extension of the cone-of-influence. From
the drawdowns, it is clear that the 47 gpm pumping rate over 16 hours resulted in an extensive
cone-of-influence in the deep aquifer which adequately stressed the aquifer.

The effects of the pumping at CSW-1 were much less vertically apparent at the nearby wells
CSW-4 and CSW-6 which were located 56 feet, and 63 feet from CSW-1, respectively. Well
CSW-4 is a shallow 4 inch diameter well screened 49 to 59 feet below ground surface (bgs). Well
CSW-6 is a 2 inch diameter piezometer screened 21 to 22 feet bgs. Well CSW-4 had
approximately 0.1 foot of drawdown, and well CSW-6 did not appear to have been influenced by
the nearby pumping well. The progressively decreasing vertical effects of the deep aquifer
pumping must be the result of a confining layer or layers (confining unit). As previously
mentioned confining layers encountered during drilling are in this area are represented in cross
section B-B' and C-C' (Figures 4.1-2 & 4.1-3). The confining unit appears to have effectively
hydraulically insulated the upper portion of the aquifer and dredged material sediments from the
lower aquifer.

The pump test information was utilized to determine the transmissivity of the aquifer. The pump
test transmissivity calculated for CSW-1 was 700 ft*/day which is very similar to the 703-850
ft*/day range calculated by Black & Veatch slug test data.

Wells such as CSW-7 and CSW-8 did not show any effects of the pumping at CSW-1. These

wells (located in West View Shores) did not even show pumping effects from surrounding home
wells several of which are within 300-400 feet. Although some of the residences are seasonal, it
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was observed that many of the homes near CSW-7 and CSW-8 were occupied during the
antecedent measurement and pump test period.

Recovery Results

The aquifer recovery was almost instantaneous in the pumping well CSW-1 during both the step
test and the pump test (Figures 4.3-1 and 4.3-3). The pumping well reached 95 % recovery in 5
minutes after pumping water for 16 hours. This extremely fast recovery is probably due to the
unlimited water available from the Elk River/ Chesapeake Bay source. The unlimited Elk River/
Chesapeake Bay recharge water may also explain the lack of home well pumping influence in
wells (CSW-7 and CSW-8, Figure 4.3-3). The longer drawdown and recovery of monitor wells
CSW-9 and CSW-10 was on the order of hours. This long recovery discounts any assertion that
gravel layers are primarily responsible for transporting upgradient water into West View Shore
homeowner wells.
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Deep Wells with Mean WL Subtracted
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4.4 Site Survey

After installation of the wells, Corps surveyors determined northing and easting coordinates and
top of casing elevations for all the wells. Horizontal control was referenced to Maryland State
Plane Coordinates, North American Datum (NAD) 83. Elevations were referenced to the North
American Vertical Datum of 1988. Table 4.4-1 displays the survey results. When plotting and
analyzing the water level contours, the elevations and coordinates shown below were used.

Table 4.4-1

Well Coordinates and Elevations
Well Northing Easting Top of casing elev.
CSW-1 642557 1598009 38.02
CSW-2 644581 1599473 42.37
CSW-3 641963 | 1599503 34.4
CSW-4 642540 1597955 39.13
CSW-5 640418 1600880 47.30
CSW-6 642536 1597949 39.27
CSW-7 643973 1596467 8.12
CSW-8 642953 1596085 25.28
CSW-9 643674 1598164 30.9
CSW-10 642664 1597712 32.53
CSwW-11 645357 1599793 24.46
CSW-12 641002 1599284 39.02
CSW-13 643662 | 1602744 18.32
CSW-14 640997 1599271 | 38.48
CSW-15 643560 1600433 47.00
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5.0 Summary and Conclusions

The overall geology and hydrogeology of this site indicate the existence of local micro-aquifers
existing above the Raritan Clay. The aquifers are surrounded on the north, northwest and northeast
sides by surface water. The elevation of the Raritan clay increases to the noutheast, east and
southeast thereby defining a half bowl shaped basin. The general effect of this basin shape is limit the
volume of land based recharge moving into the basin. The total amount of land based recharge of
water passing under the site is approximately only 160 acres.

The Elk River/Chesapeake Bay recharge seems to be the predominant source when pumping occurs
close to the shoreline. Wells CSW-7 and CSW-8 showed no effects from either the CSW-1 pump
test or local home well pumping, due to the instant recharge from a large source of water. This large
source of water was most likely the adjacent Elk River/Chesapeake Bay water and not the small
upgradient land based source.

Wells such as well CSW-5 which was the furthest well from the shoreline showed obvious effects
from pumping at some nearby well (unrelated to pump test activities). This well appears to have
received recharge water which did not overwhelm nearby pumping effects (as opposed to CSW-7
and CSW-8). Therefore, this upgradient well was probably recharged from the smaller land based
recharge system.

The pump test showed that micro-aquifers existing above the Raritan clay had low vertical hydraulic
conductivity as noted by the data from wells CSW-4 and CSW-6. These wells, located very close
to the pumping well (CSW-1) and screened at much higher elevations than CSW-1, showed little or
no drawdown. The occurrence of several perched water ponds within the disposal area are further
evidence of the low vertical hydraulic conductivity noted during the pump test.

The wells were screened at an elevation similar to the wells of concern in West View Shores, which
is well below the disposal area.  Values of transmissivity and storativity calculated for the slug tests
exhibited a high degree of variability which is attributed to variations in stratigraphy and aquifer
thickness noted in the borings.

The perceived threat of future disposal site activities to the local groundwater regime relies primarily
on the downward movement of water through the dredged material and into the drinking water
aquifer. The cross sections suggest that the most likely area to have groundwater degradation due
to vertical groundwater migration would be the western portion of the site. Additionally, the logical
location of a pump test would be upgradient of the home wells at West View Shores. This has been
accomplished during this investigation and the low vertical hydraulic conductivity observed during
the phase II pump test suggests that the continued use of the Pearce Creek Dredged Material
Disposal Area does not pose a threat to the local water supply. The poor quality of local
groundwater can't be denied, however; it is apparent that the Pearce Creek Dredged Material
Disposal site activities are not the source of the problem.
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DRILLING LOG ["'(0RTH aTLANTIC DIVISION

TNSTACCATION
PHILADELPHIA DISTRICT QoF 7

SHEET 1|

Hole No.CSW-1

1. PROJECT
Pearce Creek

10. SIZE AND TYPE OF BIT 4-3/4" side discharge drag bit

[T OATUM FOR ELEVATION SHOWN (TBM or MSLT

2. LOCATION (Coordinates or Station)
1598009 E, 842557 N

3 DRTCLING AGENTY
UNI-TECH DRILLING CO., INC.

NAVD 88
12. MANUFACTURER'S DESIGNATION OF DARILL
Failing 1500

EN"SAMPLES TAKEN

4. HOLE NO. (As shown on drawing title

and file number) CSW-1

disturbed: 68 undisturbed: 1 att. O accepted

[SNAME OF ODRILLER
Joseph Jester

14. TOTAL NUMBER OF CORE BOXES O

15. ELEVATION GROUND WATER

6. DIRECTION OF HOLE
B verticaL [JINCLINED

i6. DATE AOLE STARTED COMPLETED
12/07/95 12/12/95

17. ELEVATION TOP OF HOLE 35.27 Ft.

7. THICKNESS OF OVERBURDEN

8. DEPTH ORILLED INTO ROCK

18. TOTAL CORE RECOVERY FOR BORING

[1T9. SIGNATURE OF INSPECTOR

o

N

o

@

3

[

=

3

3

Pearce Creek

9. TOTAL DEPTH OF HOLE 139.5 F t. S.M, Cook
ELEV. |[DEPTH| 2 CLASSIFICATION OF MATERIALS  [CORE| W >
] (Description) REC| &% (”F‘Sg:,ﬂgasm, (:gg
w % a‘-,% )
- a
35.3 .0
] SILT; dark brown; medium dense; Boring located in western 8 F
. with some wood; trace mica; dry; part of disposal area, on flat o Lk
s turning black; solfter and moist; 14" SPT silty area 2-4 ft. above -
E with less vegetation in tip 2" 1 surrounding ground. " -
33.5 1.8 ] Unless otherwise noted SPT »
> - % samples wetre talfren 586, " -
- : L according to ASTM 1 [
3‘3% gg Eihanifi ﬁ;‘;}' rr(l:oLi‘::(-: btack; low plasticity: Chemical sample CSW—1—-1"-1° u
7] . . @ 14:10, from top of sample. "
32.3| 3.0 1 then 6" Siity SAND; dark gray: & | SPT . P P -
loose; tine grained; poorly 2 Areas with wood are N
graded; w/ trace mica,; then orangish. -
8" Silty CLAY as top Chemical sample . [~
CSW-1-2.5'-3' taken @ 14:28 —
CLAY; black;: soft; low plasticity; (middle 6" Silty SAND) WOH
organic; with trace wood; trace Chemical sample CSW—1-4'-6" won b
:rggsa: trace sand in one <1/2 24" SI;T taken @ 14:35 (1 jar) _
Turned chocolate brown WoH [
after exposed to air in |
Top 5" as above:; then sample jar for several days. 5 -
29.9 Chemical sample 10 r
SAND; dark brown; dense; CSW-1-8.5'-7" taken @ 14:45 14 -
medium grained; poorly graded; 12" SPT ~
with trace silt; trace mica 4 17 -
17 k
27.0 Top 7" SAND; as base of SPT4 trace red and yellow and 8 -
with coarser grains; wet T black colors in thin lenses > -
Base 6" clay; black: as SPT3 13" S'; PR
2 o
As base of SPT 5, grading drier 2 N
with some vegetation with - PU
increasing sand; then 2o+ | SPT [
24.1]1 1.2 base 7" Silty SAND; dark <] s F
HHHT brown-black; loose -
2331120 1 4 F
Top 14" Silty CLAY; light brown Chemical sample 5 -
with black spots; with some CSHW-1—-13"-14" taken @ 15:08 -
vegetation ; 2an | SPT S o
22.11 13.2 then gradmg through black Silty 7 6 5
SAND t -
SAND; tan medium dense, 7 L
medium grained, poorly graded. 2 —
SAND; as base of SPT 7; with -
more gray and black areas with SPT 5 -
some silt. 8" 8 —
7 [
Trace gray and red clay and -
19.31 18.0 wood in tip Y 1.
] [ Sandy SILT: dark brown: loose: Chemical sample 4 r
1 fine grained sand; wet CSW-1—-18'—18" taken & 15:13 3 -
e o | SPT .
N <} 3 -
(continued)
arx% FORM 1838 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT HOLE NUMBER

CSKW-I




Hole No.CSW-1

ECEVATION TOP OF HOLE SHEET
DRILLING LOG (Cont. Sheet) | 35.27 Ft. “or >
PROJECT INSTALCATION
Pearce Creek | PHILADELPHIA DISTRICT
ELEV. [DEPTH| 2 CLASSIFICATION OF MATERIALS CORE| WS ~
b REMARKS I7e)
W (Description) REC| 2 (if signiticant) zs
— z o]
| /77 18.0, ] — —— | (g
Undisturbed tube driven @ N
15:15 @ 200 psi. -
6.3 18.0 o u-1 | Recovered O" @ 15:30. C
No recovery [
[ 20
SAND; black; medium dense; 4 o
moderately well graded; medium 7 -
grained; organic smell; with one g SPT -
large piece of wood; trace fine 10 8 B
gravel; with some silt. o
. 8 [~ 2
|—22
SAND; as SPT 10 above with LA
trace soft brown clay in one 2" P o
lens, 14" SPT -
1 [
10
=
#.7124.0 A PN
CLAY; yellow—brown; firm; very Chemical sample -
moist—wet; ptastic; with some CSW-1-24'-26"' taken @B 15:57 n
silt; trace sand PT -
19" S‘z _
. 3 -
2.7]26.0 ¥ — > Fo
3 Sandy SILT; yellow—-brown; Harder and drier than SPT {2 0 E
< medium dense; dry; with trace Soil pH in water = 5.7 @10 ———12
il gravel; trace mica 10~ | SPT | min. -
5 3 12 L
1 14 [
— |—28
I As SPT 13 Oriller says gad a difficuit T o
€1 time getting spoon down, may m -
)l 2 SPT | be trying to push a piece of -
g 14 | gravel. 15 L
| End of day 12/7/95 18 F
&/130.2— — 13
Top 4" as SPT 13; then 7 n
SAND; light pinkish gray with "‘—'2' T
. some orange areas,; very dense; 12 SPT -
v. fine grained,; poorly grained; 15 32 -
wet; with some silt in lenses. —t
2.72[32.0 3 s
1 Silty SAND; pintk and yellow; | Chemical sample 0 r
B dense; fine grained; poorly CSW—~1-32'-34" taken ——15 L
| graded; with trace clay. 14" SPT -
) 16 177 N
il 23 F ..
ult Top 9" Silty SAND; gray-pink; 14 F
B! dense; very fine grained; poorly ——"5 -
_31- graded; with trace clay; then 14~ | SPT -
|1 Silty SAND; yellow and orange; 17 . s
1 very dense; moderately well ?élézosrg;JDeh?so??rk __zi__:
- 713s.0 J | graded; with trace clay in 9 P : 27 N
2 =1 _laminations P e
SANO; white; very dense; medium -
grained; angular; quartz; clean. o7
3 o~ | SPT s F
18 S
— : 38
SAND; as SPT 18 i Gravel and Clay in 6" slough wos F
3" B
. | SPT -
3 1 n
C
- —— e [ S ——— 'Y,
(continved)
5':% E,C‘)RM 1838 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT HOLE NUMBER
Pearce Creek CSW-1




Hole No.CSW-—1

DD o [ o 73 bl & & & o~
Q @ @ - ~N o @ @ o ] 8

LI B L L B L L B L L L L L L LU L L L R L B Y L B LU B LI I B RS IR

@
5

ECEVATION TOF OF HOLE SHEET 3
DRILLING LOG (Cont. Sheet) | 35.27 Ft. oF >
[PROJECT TNSYACCATION
Pearce Creek PHILADELPHIA DISTRICT
ELEV. |DEPTH| 2 CLASSIFICATION OF MATERIALS CORE] W& =
o REMARKS 9 _-
& {Description) Rs %%’ (it signiticant) &5
w i wnw= o
|47 — e o
SAND; as SPT 18; poorly graded 55
in lenses; with some coarse
grained sand. 12+ SPT
20 100/
X
SAND; white; very dense; coarse 67
grained; poorly graded; clean; —i007 |
quartz with trace feldspar; 5" SPT 6"
angular. 21
SAND; pinkish and yellow; very Switched to downhole 12
dense; coarse grained; well hammer to improve recovery 20
graded; angular; with some silt 9 SPT | and driving distance. Hole
22 reamed w/68" open—discharge 27
bit. Blows listed below are
_ not directly comparable to
/0.7 148.0 standard N values.
Gravelly SAND; white; very 7
dense; well graded; gravel is s
fine sized; with 4" lens of fine a SPT 2
Silty SAND; gray and yellow. 23 507
— 2 ]
As SPT 23 with yellow and black 2" gravel slough. 100
silt/clay lens. Circulating longer and harder
2n SPT | as ream to 50°.
24
As SPT 23 4" gravel in top slough '%9
. | SPT
<1 25
Gravelly SAND; white, very 5"
dense; medium grained; well
graded; clean; gravel is fine s+ | SPT
sized, rounded 26
As SPT 28 with 2" yellowish lens a7
1007
7+ | SPT 6"
27
=20.7]1566.0
SAND; tan; very dense; medium :4:--:
grained; poorly graded.
’ < | SPT
28
=22.7168.0
Gravelly SAND; tan; very dense; 2"
medium grained; poorly graded.
¢ | SPT
29
\
Gravelly SAND; pinkish; as SPT 60
26 100
v | SPT 4"
30
-26.71682.0
(continvea)
NG FORM 1838 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT HOLE NUMBER

Im
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Hole No.CSW-1

(continued)

ECEVATION TOP OF HOLE SHEET 4
DRILLING LOG (Cont. Sheet) | 35.27 Ft. oF 7
[PROJECT INSTACLATION
Pearce Creek PHILADELPHIA DISTRICT
ELEV. |DEPTH| 2 CLASSIFICATION OF MATERIALS CORé ';_-’_,g REMARKS >
W (Description) REC 2 (f significant) =S
w % = =
= =z D
-26.7162.0
SAND:; pinkish light brown; very 7 F
dense, medium grained; poorly L
graded; with trace silt (light 3 SPT . -
brown and white) 3 N
. . . 100/ |
SAND; light brown; as SPT 31 Soil pH in water = 6.25 @ 10 6 L
min. L
. | SPT -
8" | 32 N
[
SAND: light brown; very dense; 57 ¢
medium grained; very poorly —3B0/
graded; cfean a- SPT 2" [~
33 N
SAND; as SPT 31 ‘cl;qf N
. | SPT »
3" | 34 5
SAND; white; very dense; medium 20 [
grained,; poorly graded; with 29 -
some white siit. 8" SPT "
35 e }
SAND; as SPT 33; clean 40
507
4+ | SPT PR
] 36 x
] C
] SAND; light brown with yellow Dark red-black lens is 27
e and dark red lens near base cemented, <1/2" thick 2 -
I very dense; medium graineaq; g SPT 5 -
poorly graded; with some silt. 37 5'0'_7 [
-40.7]76.0 , , -
| Sandy SILT; white with orange Orange spots are harder 7 N
- spots and pink, very dense; w/iarger grains. 12 -
! poorly graded; sand is very 14 SPT I~
4 fine—tine; dilatant; with trace 38 40
nl clay. X
-42.7178.0_ 1 N
] SAND:; light brown; pink and One yellow—brown area near 27T [
white; very dense; very fine to base. 55 -
fine grained; low dilatancy; with e SPT | Chemical sample -
some silt; trace gray-white siity 39 | CSW-1-78"'-79.5" taken @ a3
clay. 14:52 -
End ot day 12/8/95 -
? No recovery 38 r
Slough =57 F
o SPT 1" o
40 .
1 -
SANO; white, very clean; very 4 27T ¢
tfine—fine grained; poorly graded Nﬁ’a At """’) -
with trace white_siit. g | SPT 3% F
41 ’ 53 B
| "

ENG FORM 1838
SN PREVIOUS EOITIONS ARE OBSOLETE.

PROJECT

Pearce Creek

CSW-1

HOLE NUMBER

@

)
s

66

&)

7

72

T

78

g~

84



Hole No.CSW—-1 .

DRILLING LOG (Cont. Sheet) | o o o o TEELS

[PROJECT INSTATCATION
Pearce Creek I PHILADELPHIA BDISTRICT

ELEV. |DEPTH| 2 CLASSIFICATION OF MATERIALS ICORE| Y5 REMARKS >
o (Description) REC| &2 (if significant) ES
it % <5 > OO
—d wn= c—ﬁl
| —98.7184.0 | — e
SAND; same as SPT 41 .15
8" SPT 23
42 a1
|
No recovery 1/2" stough 21
o ST EC
43 50
- SAND; same as SPT 41 15
. | sPT 23
10 ——]
44 30
SAND; same as SPT 4t 2" slough 19
v | SPT 28
45 60
SAND; same as SPT 41 21
e | SPT 60
46 5‘5._7
SAND; same as SPT 41 19
g+ | SPT 43
47 60
SAND; same as SPT 41 15
. | sPT 2
12 _
48 20
SAND; same as SPT 41 , ' 15
g | SPT 25
49 19
SAND; same as SPT 41 ’ 59
SPT ‘0
v2' | 5o ———]
SAND; light gray; very dense; 45
medium grained; poorly graded; — 350/ |
clean a4 | SPT ]
St
SAND; same as SPT St 37
507
2 SPT 2"
52
(continved) ]
ENG FORM 1836 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT HOLE NUMBER

Pearce Creek CSW-1
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Hole No.CSW-—1
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ELEVATION TOP OF HOLE SHEE T
DRILLING LOG (Cont. Sheet) 35.27 Ft. o5
[PROJECT INSTATCATION
Pearce Creek PHILADELPHIA DISTRICT
ELEV. |[DEPTH| CLASSIFICATION OF MATERIALS CORE] “WS =~
P REMARKS wI
& (Description) REC %2 (it significant) 55
w % = =
p} [an]
| -7ez7p060__\ |\ ___ _ —
: SANOD: light gray; very dense; 45
medium grained; well graded; — 507 |
trace gravel 4 SPT 2"
. 83
SAND; same as SPT 61 39
507 |
o+ | SPT 1"
] 54
End of day 12/11/95
SAND; white; very dense; coarse 2" slough 27
grained; weli graded; trace 32
gravel; some white silt. o SPT
55 55
SAND: pinkish white; very dense; Simitar to SPT 41 39
medium grained, poorly graded; — 507 |
trace silt, & SPT 1"
56
SAND; same as SPT 66 105--
. | SPT
5" 187
SAND; same as SPT 56 e
w | SPT
2" | '8
SAND; same as SPT 58 1/2" stough 545--;
o« | SPT
172 59
No recovery 3"
. | SPT
9" | 's0
No soil recovery, 1/2" size sand 1:5;-
stone gravel pinkish brown. -
e | ST
., 61
1007 |
No recovery 2"
. | SPT
%" |62
No recovery 82
1007/
o | SPT 5"
63
fcontinved) ]
ENG FORM 1836 PREVIOUS EOITIONS ARE OBSOLETE. PROJECT HOLE NUMBER

Pearce Creek
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Hole No.CSW-1 .

ELEVATION TOP OF HOLE SAEL T T
DRILLING LOG (Cont. Sheet) | 385.27 Ft. oF 7
[PHOJECT INSTALCATION
Pearce Creek l PHILADELPHIA DISTRICT
ELEV. |DEPTH| 2 CLASSIFICATION OF MATERIALS ORE| Y& =~
L e REMARKS [
& (Description) REC £+ (it significant) &5
_"”_: wn=Z 5
_— e L 2
SAND; 9" gray; 1" olive gray; Sample 13:00 27 ¢
very dense; coarse grained,; well No sample - }
graded. o~ | SPT 3 F
64 50 [
[ 130
SAND; olive yellow; very dense; 43 T
coarse grained; well graded. 1007
g« | SPT s
65 X
132
No sample Hit hardpan and drilted C
through, no sample. -
=97.71133.0 ,'_
R A Tan -
(74 = —_— T 134
! CLAY; with some brown and light 24 [
gray with occasional black _'——40 B
/35 spots; hard, moist to dry; 12+ SPT -
plastic, 67 62 B
130 [ 138
CLAY; variegated red and gray; 39
hard; dry:. plastic. 3507 F
Vo7 4 SPT . 2
68 B
g —F 138
CLAY; red gray mix; hard; dry; Chemical sample ] -
plastic; o« | SPT CSW-1-138'-139.5" taken @ —‘—27 -
: 114 69 | 14:30 21 b
-/04.2139.6 39 k
. Classifications listed above are End of Boring at 139.5° N
—] based on BVWS standard Placed well screen (119'-129") |—140
7] classification procedures and on 12/13/986. -
R ASTM D 2488-90 Visual Manual -
i Classitication; not on -
B Laboratory Analyses, N
- 142
-t -
i 144
. X
. C
— 148
] - 148
. o
—] 150
ENG FORM 1836 PREVIOUS EOLTIONS ARE OBSOLETE. PROJECT HOLE NUMBER
AR Tt
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Hole No.CSW=2

Pearce Creek

CSW-2

DIVISION TRSTACCATION SHEET 1
DRILLING LOG NORTH ATLANTIC DIVISION PHILADELPHIA DISTRICT OF 10
"PROJECT 10. SIZE ANC TYPE OF BIT 4-3/4" side discharge trivane
Pearce Creek - oF MELT
2. LOCATION (Coordinates or Station] NAVD 88
1599473.82 £, 844581.83 N 3 MANUFACTU NATION T
3. DRILLING AGENCY F ailing 1500
UNI-TECH DRILLING CO., INC. _ g FESTAREN
4. HOLE NO. [4s shown on drawing titie CSW—2 disturbed: undisturbed: att. accepted
5 NAME OF DRICCER 14, TOTAL NUMBER OF CORE BOXES O
Joseph Jester 1S. ELEVATION GROUNDO WATER
6. OIRECTION OF HOLE 8. OATE HOLE STARTED COMPLETED
G verTICAL I INCLINED 10/30/95 1/07/85
7. ELEVATION TOP OF HOLE 39.89 Ft.
7. THICKNESS OF OVERBURDEN
18. TOTAL CORE RECOVERY FOR BORING
8. DEPTH DRILLED INTO ROCK -
9. TOTAL OEPTH OF HOLE 209.2 Ft. S.M, Cook
ELEV. |[DEPTH| & CLASSIFICATION OF MATERIALS ICORE| WS R >3
Sy ARKS W -
o {Description) REC| &2 (it Sgnmcann &5
ol x by par
pur wnZ @
39.9! .0 _ 0
3 Silty SAND; brown; loose; moist. Unless otherwise noted, SPT 2 -
l samples taken according to 3 o
| 2>+ | SPT| ASTM 1586 [
1 ! | using bentonite mug, 2 F
4 "QuickGel" by Baroid. [
. Recovery too low: no 3 C ,
- environmental sample. -
3 Silty SAND; brown; loose; ) P .. S T
- medium—-grained; moist Chemical sample CSW-2-2'-3 s -
_ 1a- | SPT taken @ 10:46 -
| 2 4 -
359| 40 1 2 k.,
- SAND; gray-black; very loase; Chemical sample . L
i medium—-grained; moist; with CSW-2-6'-7" taken @ 10:50 I
34.91 5.0 7 some silt; some organics. 13" SPT .
i 3 2 B
. a o
1 -8
3 SILT; gray—-black; very loose; 2 r
. with some fine to coarse sand; 3 -
= moist. o | sPT -
] [~ SILT; brown; loose; with some 4 2 C
b sand; some wood; trace mica. 3 o
— —a
] As SPT 4, above 2 5
3 3 F
i « | SPT -
] 7178 P
3] 1 B
= 10
] As SPT 4, above Chemical sample 2 -
4 CSW-2-10"'—12' taken @ 10:59 3 -
] i3~ | SPT > -
] <] 2 -
. T =
i 2
] As SPT 4 above, with silty sand 2
E lens; lens is black; moist; with 2 B
. medium sand; 3" at base. 24" SPT -
] ) 7 2 N
. 2 F
— b—14
] SILT; brown; loose; moist with Chemical sample 2 x
g some wood; trace sand; clay. CSW—-2-14'—-18" taken @ 11:07 3 -
4 - 24" SPT | ~10X fine to medium sand by -
B 8 settling jar volume. 3 -
] 3 F
—] 18
] As SPT 8, above. Drove Undisturbed tube @ 1111 [
] e 1150 psi -
. 24" | U=t Retrieved tube @ 11:27 -
| _ - I - —_— e 18
(continued)
ENG FORM 1838 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT HOLE NUMBER



Hole No.CSW-2

ETEVATION TOF OF FOLE SHEET 2 |
DRILLING LOG (Cont. Sheet) | 39.89 Ft. o 1o
[PROJECT INSTALCATION
Pearce Creek PHILADELPHIA DISTRICT
ELEV.|DEPTH| 2 CLASSIFICATION OF MATERIALS ICORE] 5 >
v REMARKS [T
o (Description) REC| 2% (f signiticant) &5
_ o wZ 2
| <2xe\wo_ | _ - 18
n { { As SPT 8, slightiy drier Chemical sample 3 N
- CSW-2-18'-20" taken @ 11:39 =
- 24~ | SPT 3 -
n Base has more organic black 9 4 r
e silty clay -
] 4 A
-3 20
] As SPT 8 above, with middle 0.8° o "
~ SILT: black and brown . 5 L
2 laminations; very loose; very 24~ | SPT -
R moist. ’ 10 1 [
2z.9122.0 2 Fo.
] Organic Silty CLAY; dark brown; 3 F
- firm; medium plasticity; trace 4 -
;/ mica 2a- | SPT -
_/ . " -
4
1% s [
— 24
:% As SPT 11, moist. 2 ﬁ
3 2 X
_/ 24n SET -
3 Silty CLAY; gray with black 2 r
~ motties; drier near base; one 2 -
N red-brown mottle at 25.2; low s
_j ..\. plasticity. 2 -
-/ Clayey SILT; ioose; gray and '2 -
- yellow—=brown, with some very 20" SPT n
R fine sand; with trace fine to 13 2 -
] medium sand; one 4" silty sand -
-/ lens. 2
—] 28
;/ Chemical sample 3
~1 CSW~2~28'-30° taken @ 12:05 a o
3 e | SPT C
H/ 14 PR B
- 7 :
.i/ ;
:/ As SPT 14, above. c r
. . |sPT °
i% 2" [ Ts T F
~ -
z9|32.0 Y G
h SAND; tan; dense; poorly 8 r
graded; medium grained; quartz; 12 -
rounded; wet; with trace wood. 14" SPT N
16 23 N
14 E
34
SAND; brown-tan; medium dense; Chemical sample 6 N
poorly graded; fine grained; with CSW-2-34'-38' taken @ 13:31 7 -
some medium sand; trace silt in g SPT [~
lenses., 7 v 7 N
7 -
35| 38.3 Top 4" Sand, as above,then s | 3
J SILT: dark brown; medium dense; -
with trace fine sand; trace mica g | SPT 7 F
18 7 o
. 4 .
— 3
. Organic SILT; black; with some 3k
- wood 4 N
3 : .| SPT -
7139.2 — 24"
B Base 10" clayey SILT; brown 19 Sampled base 4 F-
- / and red. -
—_— . //________._____ —_—— e — 4 [ 40
fcontinved)
ENG F_RRM 1838 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT HOLE NUMBER
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Hole No.CSW-2

ELEVATION TOP OF HOLE HEET
DRILLING LOG (Cont. Sheet) | 39.89 Ft. SHEE 19
[PRCJECT TNSTACCATION
Pearce Creek | PHILADELPHIA BDISTRICT
ELEV. |DEPTH] @ CLASSIFICATION OF MATERIALS ICORE| 5 REMARKS -
o {Description) REC %’-"%3 (if significant) xS
ot wZ &
| =.1140.0_ ] — e e —_— e |- 40
. Top as SPT 19 above; colored 4 N
e biack; brown; red with yellow 6 -
=1.1] 41.0 7 mottles. 24" SPT o
1 Base 12" Brown SILT and tan 20 5 [~
. {] SAND lenses. -
~2.1]42.0 I S Fo
%
] Top 7" Silty CLAY as top of 7 E
=2.7142.8 % SPT 20 then s F
-3.1143.0 Il 3" saND; gray medium grained 7 | SPT -
then 21 12 =
2" SILT; then o
5" SAND; tan; tine—grained; wet; 14 L
with organic black taminations. 44
SAND; tan; medium dense; poorly o
graded; very tine grained; in sPT -
laminations. 17 22 —
-5.6|4585 1 L " F
—“”” Base 8" Gray—-brown SILT and 5 L
-6.1146.0 it SAND taminations; with silt; wood 46
[ 1\ and roots in bottom 2". g 13 -
SAND; gray—brown; dense; well -
graded; tine to coarse grained; . | SPT L o
quartz; wet: with brown woody 18" 23 e F
silt lenses. o
23 -
[ 48
No sample — insufficient e "
recovery 12
- SPT | 1.5 piece of shattered -
24 | quartz gravel stuck in tip of 12 F
spoon _r
Lost ~10 gal. mud, mixed 14 L
thicker —80
SAND: gray—brown; medium " o
dense; well graded; fine to " -
coarse grained; mostly medium, 10" SPT I
with some fine gravel. 25 14 I
8 F
52
SAND; gray: medium dense; 7 [
medium to coarse grained; with 12 -
some fine gravel. w | SPT -
26 t4 F
21 -
) [ -54
SAND; gray; dense; well graded; 6 I
medium to coarse grained; with 22 [
some fine rounded quartz 13 SPT -
gravel. 27 17 -
18 F
50
SAND; gray: medium dense; 16 I
well-graded; medium to coarse 12 B
grained. : 12+ | SPT -
28 o L
-18.1158.0 8 Fss
a1 Silty SAND; dark brown; medium 5 [
=l dense; fine grained; wet; with 7 -
il trace wood. 24 | SPT [
B 29 7 -
. -‘,' ™
-20.1]160.0 1 2 F e
SAND; brown; medium dense; 7 F
poorly graded into 2"'—4" lense; -
fine to medium grained; with ae | SPT ° C
some coarse sand; with trace 30 14 -
gravel; trace silt. -
20 -
L —_—— ——— 62
(continued)
ENG FORM 1836 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT HOLE NUMBER

Pearce Creek
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Hole No.CSW-2

ECEVATION TOF OF HOLE SHEET <
DRILLING LOG (Cont. Sheet) | 30.89 Ft. oF 10
[PROJECT INSTALCATION
Pearce Creek PHILADELPHIA DISTRICT
ELEV. |DEPTH| 2 CLASSIFICATION OF MATERIALS ICORE] WG A =
L EMARKS w
w (Description) REC| $2 (it significant) =S
w % x> =
o wnwZ [vn]
SAND; medium brown; very 25
dense; poorly graded; tine [
grained; grains are quartz; 18" SPT 28 -
med-high sphericity; with trace 3 42 F
silt. [
s7T F
|—64
As above, yellow; grading more 16 o
—24.8 silty -
Base 10" clayey SILT: gray: e S;ZT —
medium dense; moist; with trace -
fine sand; grading to [
CLAY: medium plasticity. 0t
——88
Top CLAY; light gray; as above, 7 "
then o
-220166.9 =7 12" SAND; yellow—brown; very 2 SPT N -
R dense; with some silt; then 33 57 F
4 2" Gray CLAY in base. -
=221 87.8 1. 24 F
==<d. 7] 00U / ¢
nZ "—4" |lenses of alternating Silty 25
- SAND:; yellow—brown and-gray: 33
i with some gravel; rounded; up to 17+ | SPT -
B 1.25" and 34 40 F
7] CLAY; gray; as above. n
-30.7|70.0 1 9 F,
7] Silty SAND; brown and gray; 100/5"
- very dense; sand is brownish; -
. fine to medium grained; poorly 5 SPT -
R graded; silty areas are light 35 -
. gray. -
327\ 72.0_1 72
B Organic Silty CLAY; dark gray; 12 -
. very stitf; medium plasticity; with N
. trace tine sand; trace mica; .| sPT 13+
- trace wood often in whitish 24" | T3g P
— spots. N
:/ Top 4" has trace gravel. 5 [
— F—1
:/ Siity CLAY; as above; very stiftf Slightly easier to cut w/knife 7 N
. ) than above 9 -
s 24+ | SPT -
_/ 37 1 X
:% 13 F
— —7
:/ Siity CLAY; as above; with trace 3 I
~/ fine to coarse sand in top 7". 12 -
3 ol seT -
- 24" —
_% 38 12 o
_sa/|78.0 ] S P
3 Organic CLAY; gray; medium Drove Undisturbed tube @ u
plasticity; trace wood. 10:02 @ 100 psi -
24~ | y-2 | Retrieved 2 10:18 [
- [_en
] Organic CLAY; gray; stiff; T r
- medium plasticity; trace wood. 8 -
n AepT B
] o
] °) N
1 —¢
] Organic CLAY; gray; as SPT 38 6
-4 -
4 7 -
3 .| seT .
_/ 29" 1 40 s F
I "/A_______ —_— 8 I
lfcontinvea)
ENG FORM 18368 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT HOLE NUMBER
Pearce Creek CSW-2




Hole No.CSW-2

Im
>
X
2

Pearce Creek

CSW-2

ETEVATION TOP OF HOLE SHEE T 5 ]
DRILLING LOG (Cont. Sheet) | 39.89 Ft. oF /o
PROJECT TNSTALCATION
Pearce Creek PHILADELPHIA DISTRICT
ELEV. [DEPTH| 2 CLASSIFICATION OF MATERIALS  [CORE] W& REMARK 3
T S D _-
& (Description) R7E‘C X (it significant) &5
w nZ a
—= * qf'r Top 4" as above; grading Chemical sample - 9 N
4/ brownish; then CSW-2-84'-86" taken @ 11:20 s €
] PEAT; brown changing to black; 24 SPT | Turns darker with exposure n
] medium dense; dry 41 to air; Silt goes from brown 3 -
:/ to btack in seconds. -
N . 28 |
—H6.2 86.1—-2
:7 Top 2" PEAT; as above, then Cuts easily w/knife — cream 0 r
5 Organic Silty CLAY; gray with cheese texture " =
1 black spots; very stiff; medium; 24 SPT o
B plasticity: mosit; with trace mica 42 12 -
:/ sparkles. -
*/ 13 [
- X
:/ As SPT 42 above Top has 1/2" nodule of 9 r
B geenish white rounded 20
_:/ 24+ | SPT | medium sand-sized particles. u
-/ 43 22 -
1% 30 [
:/ Organic Silty CLAY; gray—-brown; . r
—/ very stiff; as above. 10 -
3 - SPT [
—~ 24"
j C
4/ w F
—]
3 / Organic Silty CLAY; as above; Brown changes to gray 70
~528192.7 4 then w/exposure to air, 68 -
= SPT [
~] 24"
. s s 45 s [
] Base 4" Silty SAND; gray: L
SN medium dense; poorly graded; Sampled base 1o
—H} medium dense; poorly graded; Sampled to 12 N
545|947 K medium grained; wet. P P -
—22.4[95.0 17771 ~ Top 8" Silty SAND: as above, .| seT L
=>2. 71 95. 2 I then 24 46 18 -
—% Organic Silty CLAY: gray—brown; -
] some wood; with 2" silty SAND 18 [
=$6.7]196.0 . lens 95-95.2.
Oorganic CLAY; gray-brown; 19 :
hard; dry; with some wood; trace SPT 20 [
mica sparkles (less than SPT 24"
42). a7 18
23 -
Organic CLAY; very stiff; as nor
above. 12 [
‘ 24 | SPT -
48 14 |
14 F
Oorganic CLAY; hard; as above. 13 ¢
.| SPT 7 _F
24 49 8 s
18 [
Organic CLAY; very stiff; as Chemical sample 7
above. CSW—-2-102'—104" taken -
24" seT .
50 "
nw
Organic CLAY; very stitt; as 6 I
above. s [
24~ | SPT o
51 1 =
n [
(continved)
NG FORM 1838 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT HOLE NUMBER
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Hole No.CSW-2

ETEVATION TOP OF FOLE SHEET & |
DRILLING LOG (Cont. Sheet) | 30.89 Ft. 525
[PROJETT INSTATCATION
Pearce Creek J PHILADELPHIA DISTRICT
ELEV.|DEPTH| 2 CLASSIFICATION OF MATERIALS ICORE}] W& ‘R ~
i b EMARKS %)
& (Description) REC| =3 (1 signiticant) ESS
w % - =1 S
— w= @
__:6‘_-/_'%0__./ — e —— .
3 As above; stiff; with trace fine s I
sand, trace gravel, with 2" Silty .
SAND lens 24+ | SPT & _F
. 82 8 -
LA S
-68.60h08.5 Top 6" as above then grades to 28 F
Silty SAND; brown; fine; then SPT 50/2.5"F
SAND; white—light gray; very 8.5" | 53 —
dense; poorly graded; fine to [~
medium grained,; rounded; wet; -
quartz, " 1o
4" SAND; white; as above; with 22 F
black roots; then 37 -
SAND; gray-brown; very dense; 15 SPT -
some silt; fine grained; grading 54 wose" F
to _T
SAND; gray: fine to medium; with -
trace silt; trace fine quartz —_—t
rounded gravel. 10o/8" |
SAND; gray; very dense; fine SPT -
grained; with trace silt: trace 5" | 55 —
gray clay in 1" lens L
..
SAND; gray and brown: very Piece of gravel in slough 80 r
dense; very fine to medium ‘—50/2.. |
grained; with some silt. a- | SPT - r
56 -
—Tm®,
SAND: brown and gray: very Chemical sampie 55 [
dense; poorly graded; fine to CSW-2-118'-118" taken ~36 [
medium grained; with some silt; i SPT ol
some gravel. 57 271 |
21 [
—_—y
SAND; brown, black, and gray; 60/3" |-
very dense; well graded: with —
some silt. 3~ SPT o
&8 X
—80./)120.0 _T
Gravelly SAND; gray with Rounded piece of gravel 76 L
orange-—brown areas; very (quartz) stuck In tip of _——33 -
dense; well graded; with trace 8" SPT | spoon [
silt. 59 e
-82./)122.0 24 Fo
SAND; light greenish brown; very ~5% silt by settling jar test. 80 I
dense; poorly graded; medium T-
grained; with trace dark 17 | SPT -
brown-black sitty (lens); trace 60 s4a I
gravel in yellowish lens at tip. o
-84.70124.0 30 _F..
Sandy GRAVEL; gray, Maximum particle axis is 1.25" 9 r
brown-black, and yellow; very 26 -
dense; rounded; sphericai; with e | SPT .
trace black silt; sand matrix is 61 78 F
. mostly medium—grained -
~88./1126.0 4 tike bit | ook
SAND; gray with orange spots: ggurneasmi:,]ge tolt‘éss'on grave 52 [
very dense; poorly graded; tine 1o0os5- €
to medium grained; with some 4+ | SPT . . -
gravel; trace silt. 62 | Circutating strongly for ~5 B
min. to remove gravel s
- ] — —_— o T
(continvea)
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Hole No.CSW-2

ORILLING LOG

(Cont. Sheet)

lELEVATION TOP OF HOLE

SHEET 7

Pearce Creek

CSW-2

39.89 Ft. OF 10
[PRGJECT INSTALCATION
Pearce Creek PHILADELPHIA DISTRICT
ELEV. |DEPTH| CLASSIFICATION OF MATERIALS CORE| 5 =
. REMARKS w .
) (Description) REC| =3 (t significant) &5
w % o= =
par] = [ee]
—_—————— — 128
SAND; pink—white; very dense; 2" brownish pink silty sand 36 L_‘
poorly graded; very fine to fine lens -
grained; with some silt. g« | SPT LA o
63 s0/3" |
-90.1130.0 vt 130
:b°,°3’, GRAVEL; very dense; matrix is 100/3" I
+FY  pink silt and sand; some silt: -
roP trace sand. o | SPT . ) -
—jot,:'{.é 64 | changed to 6" rollerbit when [~
1ER reaming to 132 C
]b?o.';’o "
O rn0nY b
—%'D%"qi _—132
j%.oﬁg "No recovery. A few pieces of rounded 200/3" ¢
]2,.0& gravel in spoon 5
-93.1133.0 /Eo. o SSPST -
57 -
:/ -
] 134
j/ Clayey SILT; white with some Extra recovery from s8
E red; very dense; low plasticity: dropping spoon into base of m—
. slightly moist; with some fine 15 SPT | hole; Driven when set. o
R sand., 668 B
-4 -
~96.1 136.0 7 / [ 136
HHH Interbedded SILT and SAND; Driven when set 24
E white to pink; very dense; sand _‘_50/2,. -
i is very fine grained, very poorly 14" SPT .
B graded; silt has some clay; 67 s
. ditatant: low plasticity. -
— 138
1 As SPT 67 above Driven when set 66 [
E Clayey SILT is light gray lenses —50/2_. -
i are ~4" thick 2 | SPT o
m| 68 s
] N
~100.1140.0 _7; EMO
3 Silty CLAY; gray. hard; medium Driven when set 49 r
E plasticity; moist; with <2" lenses =6 -
s of Sandy SILT. 20" SPT -
: 69 100/6" I~
-102.1142.0 ] . . . ) . . - 143
SAND; white-gray; very dense; Driven when set 13073 F
tine grained; poorly graded; —TF
B wet; with trace silt. SpPT -
— 4°": =
4 ° 70 L
3 B N
~104.1}44.0 T [ 1aa
:% Interbedded SAND; white with Driven when set 150/3" |
E orange-stained spot; very —t
] dense; fine— grained; with some a | SPT -
] silt; and ’ 7 -
A/ CLAY; gray: hard; medium -
_ , plasticity. [
106.1 146.0 7479 — T
SAND; white, gray, and black; Rounded quartz gravel stuck 100/S" [
very dense; fine grained,; poorly in tip D
graded: wet with some silt. 4 | SPT -
72 -
— T e
SAND; tan; very dense; very 100/3" [
poorly graded; medium grained; - ¥
quartz; with trace silt (<5X%). 3 | SPT _
73 R
—110.1 }150.0 - lec
{(continued)
arx% FORM 1838 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT HOLE NUMBER




Hole No.CSW—2 _
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Pearce Creek CSW-2

ELEVATION TOF OF HOLE SHEET 8
DRILLING LOG (Cont. Sheet) | 39.89 Ft. OF 10
[PROJETT TNSTALLATION
Pearce Creek | PHILADELPHIA DISTRICT
ELEV. |DEPTH| S CLASSIFICATION OF MATERIALS ICORE| “& K b
o (Description) REC| &2 (f Somfieant) 2g
w % HZ por}
— [s=]
-10.1j150.0 | —
Y Interbedded SAND; white; fine Oriven when szt 100/4
Y7, to medium grained; poorly
i graded; and 6" SPT
] Silty CLAY; light gray; medium 74
:/ piasticity.
—112.1]152.0 1 %
] SAND; tan: very dense; very 100/3"
E poorly graded; medium grained; -
1 clean. 3+ [SPT
75
SAND; as SPT 75 above. Oriven when set; material in 50/0"
top -]
v+ | SPT | Spoon bounced but didn’t
76 | move at all
SAND; tan and yellow; very Changed to downhoie 20
dense; medium grained; with i hammer; reamed to W
trace silt. 2 SPT | 156'w/open—end 6" trivane R
77 | bit. Blows from SPT 77 on
not valid for comparison with
standard N values.
Silt <5%X by settling jar
SAND; tan—yellow; very dense; .
medium grained; very poorly Lots of stough in spoon py
graded; rounded. g SPT
78 27
Sand in wash 85/3"
SAND: tan-yellow; as above No movement over last 40 61
(SPT 77) blows 100/5"
. | SPT ]
"1 79
SAND; as above; with a tan silty 140/5"
spot
4 | SPT
80
SAND; as SPT 77 and 78 above 100/5"
. | SPT
3 | e
—126.4 |188.3 Top 2" SAND; as above then 50
1/2" bright red silty sand; then Spoon bulging open; will only
12" CLAY; gray; hard; medium . | spT | drive 18" on rest 60
plasticity; dry. 14 a2 | Significantly below plastic 80
fimit
—128.1168.0 70
Silty CLAY; gray, w/red areas; 38
hard;low plasticity; dry; w/trace 34
fine sand. 18" SPT
83 41
-130.1170.0
\ CLAY; gray with some red spots; Driven when set 26
hard; medium plasticity; dry- 40
slightly moist. 24" SPT
4
8 32
=132.1172.0 , |
{continued)
ENG FORM 1836 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT HOLE NUMBER




Hole No.CSW-2

ELEVATION TOP OF FoLE SHEET D |
DRILLING LOG (Cont. Sheet) | 39.89 Ft. oF 10
[PROJECT INSTALCATION
Pearce Creek PHILADELPHIA DISTRICT
ELEV. |DEPTH| 2 CLASSIFICATION OF MATERIALS ORE| WS R -~
L = EMARKS w
& (Description) REC| 22 (1 significant) &5
w x| 5= =
. - [ve]
~/F2./]172.0 N —_—
3 W H SILT: light gray: very dense; Driven when set 24
B unable to roli thread; slight ~15% sand in settling jar 2
] dilitancy; dry~slightly maist; with 24+ | SPT . 3
B trace clay; some very fine 85 34
] sand.
] SILT; light gray; very dense; 23
E not plastic; with trace sand; 10
7 slightly moist. 17 SPT o
] SILT; light gray: very dense; Chemical sample 33
e non-plastic; some very fine to CSW-2-1768'—-177.5" taken @ _'_—20
. coarse sand, slightiy moist to 18" SPT | 10:15 " ]
3 dry; with trace mica. 87 a1
N SILT; as SPT 87 above with a : 18
E few brown spots. 2'9'_
3 - Al —
] 88 34
—/4C./|180.0 ‘/ [
:/ Silty CLAY; gray and brown 16
E laminations; hard; medium ~ 2'2_
i plasticity; dry; with trace mica. 15 SPT
_% 89 35
:Z Silty CLAY; as SPT 89 above. Oriven when set 17
N SPT 32
pu— 20" ——
:% 90 3
:% Silty CLAY: gray with some top of sample is siitier 31
e brown and occasional black “_‘——3'
i organic spots; medium plasticity: 19" SPT
-4/ dary. of a3
]
] —_
~/46./1186.0 ;//
;V CLAY; dark gray to brown; hard; 14
-‘ medium plasticity; trace wood; 25
3 slightly moist—-dry, 15" SPT
% 82 32
/ CLAY; as SPT 92 above; with a - 14
light gray silty lens. o ]
20
12 SPT =Y ]
/ 93 47
/ CLAY; dark gray—-brown; as SPT ‘ 12
82 above. 25
15" SPT o
/ 94 / 26
% CLAY; dark gray, as above, then 12
/ o | ST _ |
. 95
/ CLAY; red and light gray; hard; 22
/ medium plasticity: slightly R
SN B // moist—-dry. _
(continved)
ENG FORM 1838 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT HOLE NUMBER

Pearce Creek CSW-2
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Hole No.CSW-2

ECEVATION TOF OF RO TSHEET 70 ]
DRILLING LOG (Cont. Sheet) | 39.89 Ft. oF 10
[PROJECT INSTATCATION
Pearce Creek l PHILADELPHIA DISTRICT
ELEV. |DEPTH| 2 CLASSIFICATION OF MATERIALS CORE] “& ~
4 REMARKS I%2)
& (Description) REC| =3 (it significant) &5
W ol &
—/54./1%0_7 e S 0.
3 CLAY: red, brown, and gray; Sand-sized material is 4
hard; with coarse sand-sized rounded. -
nodules throughout; dry-slightly | SPT | Parts of sample are 23
moist. 86 | cemented together. 32 F
198
CLAY; red and gray.: hard: No nodules as in previous 3 r
medium plasticity; dry—slightly sample. 25 -
moist. 12 SPT m
97 30 -
[ 108
CLAY; as SPT 97 above. 12 F
ne | SBT 24 @
o8 33
[ 20
CLAY; as SPT 97 above. 4 r
' 24 F
SPT
13" H—
o9
30 E
—20.
CLAY: as SPT 97 above. 14
25 [
. } SPT -
12 100 PYRRN &
[_20.
CLAY: as SPT 97 above; very 7 F
hard; dry; trace sand. 42 [
w | SPT o
! so/t |
2
CLAY; as SPT 101 above. 62 I
‘2" SPT 50/2" :_
102 N
[ 2
: 54
CLAY; as SPT 101 above. - SPT L
3 103 63 [
-769..7809.2 — - s0/2" |
B Classifications listed above are Grouted up to ~130 depth w/ _~ "'~ _F
] based on BVWS standard tremie pipe (~108 gallons) on t
— classification procedures and 11/07/95. |- 210
] ASTM D 2488-90 Visual Manual Placed well screen N
] Classification: not on (~117.5°—-127.5") on 11/09/95. u
s Laboratory Analyses. I~
= -
] "
] 21
] N
— -2
— 28
ENG FORM 1838 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT HOLE NUMBER

Pearce Creek

CSKW-2




Hole No.CSW-3

DRILLING LOG [T NoRTH ATLANTIC DIvISION

INSTACCATION SHEET
PHILADELPHIA DISTRICT OF 8

[T PROJECT

Pearce Creek

10. SIZE ANO TYPE OF BIT 4-3/4" side discharge trivane
[T DATUM FOR ELEVATION SR

OWN (TBM or M5L) -

2

. LOCATION (Coordinates or Station]
1698503 E, 641963 N

' NVAD 88
T2 MANUF ACTURER'S DESIGNATION OF DAILT

[3_DRICCING AGENCY

UNI-TECH DRILLING CO., INC.

Failing 1500

4. HOLE NO. (As shown on drawing titie

and file number)

CSW-3

.disturbe;d: 83 undisturbed: O attempted!

14. TOTAL NUMBER OF CORE BOXES O

X verticaL [CJINCLINED

5. NAME OF DRILLER
Joseph Jester 15. ELEVATION GROUND WATER

8. DIRECTION OF HOLE 16. DATE HOLE  STARTED COMPLETED

11/09/956 11/20/95.

7. THICKNESS OF OVERBURDEN

7. ELEVATION TOP OF HOLE 31.07 Ft.

8. TOTAL CORE RECOVERY FOR BORING

8. DEPTH ORILLED INTO ROCK

.S.M. Cook

9. TOTAL DEPTH OF HOLE 165.5 Ft.
ELEV. |[DEPTH} 2 CLASSIFICATION OF MATERIALS ICORE] W& b
& (Description) REC gczn (lfRsEI;Glegasnt) %,%
w % u-,% ]
] [an]
311 .0 : o
. SILT; brown; loose; moist; with Unless otherwise noted, SPT S
-~ trace sand:; trace vegetation samples taken according to 2 -
i trace mica 7+ | SPT| ASTM 1586 -
3 ! Using bentonite mud, 2 -
3 "QuickGel" by Baroid. B
] Chemical sample o 4 -,
- -3-0'-2' tak :40
] SILT; brown; loose; moist with CSW _3 0'-2" taken @ 9 LI o
B trace sand; trace very fine mica Chemical sam_ple > -
- i~ | SPT | CSW=-3-2"-4" taken @ -
E 2 Soil pH in water= 7.5 3 s
4 =
- -
- 4 -
— 4
] SILT: as SPT 2, above. Chemical sample 3 C
] CSW-3-4'-6" taken @ P -
- 21+ | SPT | Soil pH in water= 6 o
3
- 5 -
n 6 -
—1 6
: SILT; as SPT {, above 2 r
- o
4 2 -
A 15+ s:;T -
: 3 r
3 [
5 C
-~ -8
] SILT; brown; loose moist; with 2 r
E some wood.; trace sand,; trace > -
A mica. 24" SPT [
5 X
] 2
21.1] 10.0 ] . 2 Fo
:%’ 4 CLAY: black: soft; low plasticity; Chemical sample 2 F
-/ trace silt; trace organics CSW-3-10"—12" taken @ > -
- 7+ | SPT | Soil pH in water= 6.33 -
J 6 2 -
18.1] 12.0 S
] Silty CLAY; dark gray, brown 1 N
— mix; soft. some organics. 1 -
] 21 SPT -
-/// 7 A
17.] 1a.0 7 // U
. Sandy SILT: dark brown to 2 N
e yellow; loose; trace gravel; -
_‘ moist. 13~ | SPT ! -
R 8 5
15.11 18.0 1 im
SAND:; brown; dense; poorly 8 I
graded:; find grained; with trace B
silt. . | sPT 18 [
15 9 —
24 I
13.11 18.0 —_— e 32 :—le
{continued)
ENG FORM 1838 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT HOLE NUMBER

Pearce Creek

CSW-3




Hole No.CSW—-3

ELEVATION TOP OF ROLE. SHEET 6
DRILLING LOG (Cont. Sheet) |’ 3107 Ft. oF 8
PROJECT INSTACCATION
Pearce Creek PHILADELPHIA DISTRICT
ELEV. |DEPTH| @ CLASSIFICATION OF MATERIALS  [CORE] Wi R )
! EMARKS N
& (Description) REC| £2 (it signiticant) &8
w % =3
= wZ E:'
| —74.9 106.0__| ——— |
3 SANE; gray with white mix; very 2 r
e dense; medium grained; well [
3 graded; quartz; subangular; we | SPT 57
. wet. 54 sos2" [
3 s
— |
3 SAND; same as SPT 54. 45 r
. [
3 g | SPT 0
n 55 so0/1" |
— o
] SAND; same as SPT §4. sk
. 0 | SPT 50/1 -
568 n
] SAND; light olive brown; dense; 45 r
E well graded; coarse grained; 59 B
wet; trace gravel; trace silt. 9" SPT RN ol
: 57 sos2" |
-82.9 {114.0 -
il Silty SAND; light gray; dense; 25
-} poorly graded; fine grained; 34 [
=) wet; trace gravel, g~ SPT -
-1 58 51 -
-1 o
-84.9 |118.0 | -
SAND; light gray; dense; poorly first Ciay lenses observed; 27
graded; tine grained; wet; with red and brown 45 [
trace silt; 12" SPT -
Two t—-1/2 inch CLAY; gray, 59 62 F
brown mix; plastic; moist; very —t
stiff, between sand. -
SAND; light gray. very dense; 35
poorly graded; fine grained; 70 L
wet; with trace silt. g~ | SPT B B
60 sa/1" |
SAND; light gray; bottom 2 9 r
inches bright red; dense; poorly a1 o
graded; fine grained; dry to "w SPT o
moist; with trace silt. 61 45 F
-90.9 122.0 [
§ inch CLAY; light gray and red; 22 K
very stiff; ptastic: moist: then s [
3 inch SAND at bottom; gray. g~ SPT [~
dense; poorly graded; fine 62 27 F
grained; moist. C
CLAY; gray, hard; low plasticity; 12
dry; sand lens in between (1-1/2 YR o
inch) gray; dense 12+ SPT [
-94.4 63 25 F
SAND; gray; dense; fine grained; " r
poorly graded; moist; 7 p
2 inch clay on top; gray:; hard; " SPT ! -
plastic: moist. 64 22
~96.9 e e e o — - - -
(continued)
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Hole No.CSW-3 .

128

]
o

@
~n

ELEVATION TOP OF ROLE SHEL T 7
DRILLING LOG (Cont. Sheet) | 31.07 Ft. o &
[PROJECT TNSTATCATION
Pearce Creek PHILADELPHIA DISTRICT
ELEV. |DEPTH| 2 CLASSIFICATION OF MATERIALS ICORE] U& ~
. T REMARKS 7]
& (Description) REC| %2 (f significant) £
w % | 52 o)
-96.91128.0 B, J "
3 Sifty SAND; light tan—gray; 14
B medium dense; fine grained; ciay -
] lenses; gray; hard; plastic; dry. 12 | SPT A
N : 65 30
9L 9130.0 1 [
SAND; tan; medium dense; fine T L
grained; 2 inches silt at 16 -
1 bottome; dark gray; hard; dry. 13 SPT -
-/00.3]131.4 66 23
SAND; dark gray; medium dense; 14
tine grained, poorly graded, 20 -
. trace silt. o SPT a
67 29 [
SAND; same as SPT 67. 17
= we | SPT 39
=/024.9136.0
| Silty SAND top 8 inches; dark 30
=t gray: dense; poorly graded; fine “so/r |
At grained; moist; silty clay bottom 13 SPT
. 7 inches; dark gray; hard; 69
n) plastic; dry.
-/086.8 138.0
SAND; dark gray; dense; fine 7
~/0Z7138.7 grained; poorly graded; 3%
Silty CLAY: bottom 2 inches. we | SRF
dark gray; hard; plastic; dry. 49
H= 564
CLAY; dark purplish gray; dense: e 5.6 8
hard; dry. 14
w | SPT
" 22
Same as SPT 71, 10
21
. | SPT
13
Same CLAY; a little more 12
brownish. 21
2 | SPT
73 3o
Same CLAY as 140 teet to 142 12
tfeet. 24
15 SPT
Same CLAY with trace white 9
gray color,
: 5 | SPT 14
- 75 23
- T T T T (continued) ]

@ @ @
@™ & IS

Y
o

=
rs

'Y
@

lrjlllll'llll||lllllr'lllllIllllllllll|]|IlIllll']l|l|l|lllf|ll|lll'|lllllllll
Iy
X

150

Im

Al

fx% FORM 1838 PREVIOUS EDITIONS ARE OBSOLETE.

PROJECT

Pearce Creek

HOLE NUMBER

CSW-3




Hole No.CSwW-3 .

ELEVATION TOP OF HOCE SHEET 8 |
DRILLING LOG (Cont. Sheet) | 31.07 Ft. SHESE S
[PROJECT INSTALLATION
Pearce Creek I PHILADELPHIA DISTRICT
ELEV. |DEPTH]| 2 CLASSIFICATION OF MATERIALS CORE| WS b
v REMARKS D
& (Description) Rsc E3 (it significant) Z5
vt s | o2 =
| —1/8.9 1I50.0__{, — —_— ]
3 Same CLAY as SPT 71, with pH = 557 14
trace organics: {wood chips); —
dary gray— brown color; trace 16+ | SPT 4
white gray silty clay. 76 16
Same CLAY as SPT 71; dark 14
gray—-brown; plasticity; no 7
dilitancy. 12 | SPT 2
77 32
B —
CLAY; brown; hard; dry; with 17
bottom 3 inches vary gray. 23
j2 | SPT
78 a5
CLAY; same as SPT 77: dark 18
gray—-brown. : 29
e SPT
& 38
CLAY: dark gray-~brown; hard; 12
dry; with trace organics. 23
15.5" SPOT
8 36
CLAY:; dark gray; hard; dry. 14
. | sPT 20
10 -
8t 290
CLAY; dark gray; dense; hard; i2
dry. 20
s | SPT
Same CLAY as SPT 82. No geotech jar sample 8
o« | SPT
15 83 17
-134.4 |165.5 25

&
by

]
4

<
.

3
tal

IllllIlllIllllllllllIlllllllllllll

Classifications listed above are
based on BVWS standard
classification procedures and
ASTM D 2488-90 Visual Manual
Classification; not on
Laboratory Analyses.

End of Boring at 185.5' on
1/20/95.

Grouted up to ~125 depth w/
tremie pipe (~45 gallons) on
11/20/96.

Placed well screen (109'-
118°) on 11/21/985.

3
-
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Efx% FORM 1838 PREVIOUS EDITIONS ARE OBSOLETE,

7

PROJECT

Pearce Creek

HOLE NUMBER

] CSKW-3




Hole No.CSW—4

Pearce Creek

CSh-4

DIVISION TRETACLATION SHEET 1
DRILLING LOG |" NoRTH ATLANTIC DIVISION| PHILADELPHIA DISTRICT oF 3
- cr 10. SIZE AND TYPE OF BIT 4-3/4 inch side discharge drag pit
Pearce Creek [T OATUM FOR ELEVATION SHORN {TBH 6r MSL]
2. LOCATION {(Coordinates or Station) NAVD 88
1697966.23 £, 642530.68 N 72 MANUFACTURER'S OESIGNATION OF DRILC
: NCY s
[ 1
UNI-TECH DRILLING CO., INC. Faiing 1500 CESTAREN
A vt file mumbeny O OF draing fitle 4 disturbed: undisturbed: t att. O accepted
- - 14. TOTAL NUMBER OF CORE BOXES O
Joseph Jester 15. ELEVATION GROUND WATER
8. OIRECTION OF HOLE 8. OATE HOLE STARTED COMPLETED
BAveRTICAL [CJINCLINED 1/3/86 _1/4/86
17. ELEVATION TOP OF HOLE 38.25 Ft.
7. THICKNESS OF OVERBURDEN
18. TOTAL CORE RECOVERY FOR BORING
8. DEPTH DRILLED INTO ROCK :
9. TOTAL DEPTH OF HOLE 60 Ft. Lusheng Yan
ELEV. |DEPTH| 2 CLASSIFICATION OF MATERIALS CORE] “& ~
i REMARKS (7P
& (Description) REC| 59 (if significant) &85
ut x u-,% =
pur) [ea]
36.2| .0 0
) See log of CSW-1 (located ~100 Mud rotary drilling with C
q feet away) for continuous Bentonite mud. -
! samples and better defined SPT samples according to C_
4 lithology/stratigraphy. ASTM 1588: 2~inch spoon:; L
i SPT sampler driven w/140 Ib, [
— hammer; 30" drop. C
1 o
< -
b -
| n
1 -_‘
3 C
—_— —0
—] o
x| Y
3 -
— 10
| Tube driven; no recovery -
] 0" |u-X -
— 12
3 :
| 14
- | -
) -
._.:: _—Ic
| _T —_— -  _ ____Ta
(continued)
ENG FORM 1838 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT HOLE NUMBER




Hole No.CSW-4

FLEVATION TOP OF HOLE T SHEET 2 ]
ODRILLING LOG (Cont. Sheet) | 36.25 Ft. oF 5
PROJECTY INSTALCATION
Pearce Creek [ PHILADELPHIA DISTRICT
ELEV. |DEPTH| CLASSIFICATION OF MATERIALS  [CORE| w5 REMARKS 5.
& (Description) REC %c:n: (it significant) &5
puw] [¢=]
__./5'_21_0—.L —_— e ——— . —— —_— . — e —— e ————— L
1 Silty SAND: dark gray. loose; o r
el wet. v &
S Lower 6" CLAY: black; organic; 20 | SPT : L
] w/trace sand, trace gravel, - | 12 [
! trace white shells. —< t
/6.2120.0_ , ©® F
. SAND; dark gray: dense; medium 3
to coarse grained; w/trace =t
gravel g~ SPT »
2 7k
20 |
| — 22
a
-
-
72]125.0 -
:—2u
[ 28
[
-
[ 34
-7137.0 -
o
— —] — B U ST
(continved)
;&% F;?RM 18368 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT HOLE NUMBER
Pearce Creek CSW~4




Hole No.CSW-4

DRILLING LOG (Cont. Sheet) | 0 0 0 o s Ft, SEEE 3

IINSTALLK‘I’ION

Pearce Creek PHILADELPHIA DISTRICT

ELEV. [DEPTH| 2 CLASSIFICATION OF MATERIALS  [CORE| Y5 REMARKS 5
& (Description) REC| &2 (it signiticant) 55
] _ @x
| ~-3.7l400 { __ 1 __ — e b
SAND; white; dense; medium some gravel slough on top 100/5" F
grained —C
5" SPT -
3 "
-
-
No recovery for split spoon 100/4"
sPT sample —t
o 4 —
o
=
—
SAND; white; coarse grained:; 100/1"
w/some gravet uam———
1. SPT -
5 [
-22.1]158.4_71: Top 5 SAND; light gray; dense; . 42
~7/ poorly graded; coarse grained; a3
] w/some gravel e | SPT [
4 Lower 8" Silty CLAY; white; 6 4 F
:/ hard; moist [~
-23.7 |80.0 ¥ : Skl
b Classifications listed above are end of boring at 60’ on -
] based on BVWS standard 1/3/96. [
B classification procedures and Placed well screen 49'-59° -
- ASTM D 2488-90 Visual Manual on 1/4/986. [
. Classification; not on B
] Laboratory Analyses. [
ENG FORM 1838 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT HOLE NUMBER

Pearce Creek CSW-4
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Hole No.CSW-5

DRILLING LOG

UIVISTON
NORTH ATLANTIC DIVISION

TNSTALCATION SHEET 1
PHILADELPHIA DISTRICT OF 8

[T PROJECT
Pearce Creek

10. SIZE ANO TYPE OF BIT 4-3/4" side—discharge trivane

Im

71

PAGRFORM 1838 PREVIOUS EDITIONS ARE OBSOLETE.

PROJECT
Pearce Creek

HOLE NUMBER

CSW-5

) or M5L7
2. LOCATION (Coordinates or Station] NAVD 88
1800880.22 E, §40417.95 N ﬁfmgmm:u
T ORICLING AGENCY Failing 1500
UNI-TECH DRILLING CO., INC. TR TS TAREN
3 g e umbes) O OF Grawing e Cow—s disturbed: undisturbed: _att. accepted
s oronTeoeR 14. TOTAL NUMBER OF CORE BOXES O
Joseph Jester 15. ELEVATION GROUNO WATER
8. DIRECTION OF HOLE 8. DATE HOLE STARTED COMPLETED
02 verTIcAL 3 INCLINED 11/27/95 11/30/85
o VERBURGEN 17. ELEVATION TOP OF HOLE 47.30 Ft.
7. THICKNESS OF 0 Y 18, TOTAL CORE RECOVERY FOR BORING
8. DEPTH DRILLED INTO ROCK 5 =TCNATURE GFINSPECTON
9. TOTAL DEPTH OF HOLE 153.5 Ft. S.M. Cook
ELEV. |DEPTH| 2 CLASSIFICATION OF MATERIALS CORE| WE R =~
. EMARKS w
& (Description) R,E‘C S (It signiticant) 35
w nZ a
473 .0 | 0
.| Silty SAND: brown; loose; trace Unless otherwise noted, SPT S
1 gravel; trace clay samples taken according to 8 -
= 15+ | SBT | ASTM 1588
1 Using bentonite mud, 8 N
4 "QuickGel'" by Baroid. N
. Chemical sample o 8 .,
- CSW—-5-0'-2' taken 10:04 C
1 Sandy SILT; brown; loose; fine . 3 I
i grained; moist; trace organics; Chemical sample 3 L
i | trace gravel. 18" SPT | CSW-5-2"-4" taken @ 10:10 -
4 2 5 -
] 3 r
— 4
| Sandy SILT; brown-gray: Chemical sample 7 N
o medium dense; sand is very fine CSW~-5-4'-8° taken @ 10:15 8 -
I grained; with trace organics. 20" | SPT u
9 ' 3 T
413] 6.0 1 2 ko
] i SILT: gray with yellow—orange N
b spots; medium dense; gravel mix o -
3 on top 12 inches with some sand; 23" SPT o
4 trace organics; trace mica. 4 12 F
3 14 F
] . 8
3 SILT; gray. hard; moist; trace Chemical sample 8 0
e organics; 8 inches fine sand at CSW-5-8'-10" taken @ 10:30 2 -
_‘ bottom; gray; medium dense. 18" SPT | pH = 7.8 o
] 5 1z F
37.3] 10.0_ 1 ' B Fo
] SAND; gray and brown mix; n t
medium dense; poorly graded; s |-
medium dense; with some silt. 15+ | SPT -
6 9 L
2t F
2
SAND; gray; medium dense; fine Chemical sample 7 N
grained; poorly graded; moist; CSW-5-12'-14' taken @ 10:45 " =
with trace siit. 14" SPT [~
7 1 N
14 F
14
SAND; same as SPT 14 " -
14 [
. | SPT
12 8 19 -
. 2s F
10
SAND: yellowish—brown; medium L *
dense; well graded; with some -
silt; 15" SPT L.
29.9] 17.4 9 8 |
] 8 inch biack sandy silt at o €
VO P —bottom: trace qravel; trace —_— [ 18
mica. {continued)
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ELEVATION TOP OF HOLE SAHELE T &
DRILLING LOG (Cont. Sheet) | 47.30 Ft, o~ 2
[PROTETT TNSTALCATION
Pearce Creek PHILADELPHIA DISTRICT
ELEV. |[DEPTH| 2 CLASSIFICATION OF MATERIALS ORE} WS REMARK ~
N N S 728
& (Description) R;E‘C %g (it significant) &5
. o N2 o
2&L0_.T...________.____ — e - | _
Sandy SILT; dark gray to black; Chemical sample o
medium dense; moist; trace CSW-5-18'-20" taken @ 11:00 -
gravel. 13¢ | SPT | pH = B8.65 -
10 pH @ 15 min.» 6.25 9 [
o F
Silty SAND; dark gray-black; pH = 6.3 N
loose; very poorly graded; very -
fine grained; with trace mica. 12" SPT "
, . 1 o
o [
Silty SAND; same as SPT II. pH = 5.8 A =
7 [
« | SPT [
22 12 s -
7 o
Sandy SILT; dark gray-baick; 8 L
medium dense; soft; moist. —‘0 -
SPT C
18" 13 —_
o r
: =
12 -
Sandy SILT; same as SPT 13. pH = 6.0 C
o | SPT -
18" | 54 pp—
/9.7128.0 _ . _ _ _ _ o F
- SILT; dark gray—-black; medium 10 inches siough 7 -
] dense; moist; trace gravel; some o
- very fine sand. SPT 7 F
— 14" —
] ' s F
3 7 ¥
] SILT; black, gray, and brown ‘ pH = 5.8 pH @ 10 min.= 5.8 T
E traces; soft; moist; some very 7 -
fine sand; trace clay; trace 13~ | SPT -
mica. 16 8 -
. 7 -
SILT; same as SPT 18. pH = 5.8 s I
5 N
a | SBT =
6 2
s C
SILT; black; hard; moist to dry; pH = 8.0 8 N
some clay. 5 [
e~ | SPT _
18 6 -
#.3]38.0 1 ) ) ) ) s F
1 Silty CLAY, black; stiff; moist; 7 -
:/ non—plastic; trace mica. 7 B
3 .| SPT -
.1/ 24 18 8 =
:% 9 N
:% Silty CLAY; same as SPT 19, 8 I
4 a1
- .| SPT 2
] 7 F
R 7 -
(continved/
ENG FORM 1838 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT HOLE NUMBER
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Hole No.CSW-5

DRILLING LOG (Cont. Sheet) | o0 oo o et a7

[PROJECY INSTATTATION
Pearce Creek ] PHILADELPHIA DISTRICT

ELEV. |DEPTH| 2 CLASSIFICATION OF MATERIALS  [CORE W& ~
: { OF REMARKS S
& (Description) REC| &% (i signiticant) =5
w %X m% —
pu [e=]
___/liﬁO___J. e ——— —— — e e e e e —
% Silty CLAY; same as SPT 19. LA
1 8 o
_/ 24 | BT
:/ . 12
s53|a20 ~/ 14
7 CLAY: black; stiff; plastic; pH = 8.1 8
moist. , o
4 S:;zT T
10
10
CLAY; black; stiff; plastic; moist; 7
lenses of gravel; trace sand. '"' —
SPT
24"
23 »
£.7]46.0 0

Silty CLAY; black; stiff; non
piastic; moist.

o« | SPT
20" | 24 % |

No recovery. No recovery

5

SPT i
25 6
7

7

Silty CLAY; same as SPT 20; Chemical sample

trace organics on top 6 inches; CSW-5-50'-52' taken @ m
trace gravel. 24" SPT | 13:45

26 15

Silty CLAY; black; hard; medium pH = 8.4 6
plastic; moist; trace sand; trace -
gravel. SPT
27 12

3 inches Silty CLAY at top; Chemical sampie 100/5"
same as SPT 27; CSW-5-54'-56" taken @ 14:15 — |
2 inches organic peat; black. s+ | SPT | on 11/27/95

28 | Sampled peat

llll]ll1f|'l‘ﬁ|lIIllllllIllllll"'l’lllllfrllllll‘r |llllll¥l|'lll'llTTlII!l
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~89] 58.2 A
Silty CLAY; greenish—~gray, top greenish clay sampled 32
2 inches; 4—
SAND;dgray: Ctlense: medium 1o | SPT _45
grained; quartz; poorly graded; 29
~/0.2157.5 3. -] Bottom 8 inches. S : 58 |
_// 100/2"
3 . hol
_% Silty CLAY; black: hard: plastic: nanged o taote 75
3 moist. 68'w/open—end 8" trivane “so/r |
—/£7459.0 % - v | SPT [ bit. Blows below are not ]
. 30 | valid tor comparison wiih
standard N values.
Only driving sampler <1.5 feet
SAND; white: dense; fine so it doesn’t get stuck 100/5"
grained; poorly graded. -
3" SPT
31
T T l‘continved)
ENG FORM 1838 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT HOLE NUMBER
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ELEVATION TOF OF HOLE SHEET 4
DRILLING LOG (Cont. Sheet) | 47.30 Ft. oF &
[FROJECTY INSTALTATION
Pearce Creek | PHILADELPHIA DISTRICT
ELEV. |DEPTH| 2 CLASSIFICATION OF MATERIALS ICORE] WS R >
D s EMARKS [Ze P
2] (Description) REC| &3 (it significant) %%
pow] [s2]
| _~14.7 | 82.0__| —— e —— e e — —
] SAND; gray and black; dense; pH = 6.15 36
B fine grained; poorly graded; with —"‘"—0 "
» trace clay in iens. o~ | SPT 100/86
B 32 —
SAND:; gray-—white, very densg: 48
medium grained; poorly graded. P Par——
E o | o7 50/2
] 33
No recovery. No recovery Sos2~
: . |spT
0" 1734
] SAND; gray to dark gray; very 39
dense; poorly gradea; fine to Py
medium grained; with trace SPT
] organics; trace silt. 35 32
-22.5
. Top 8 inches CLAY; dark gray: o
-23.4170.7 hard; medium plasticity; moist; 12
s with trace mica. 13~ SPT
s Base 5 inches CLAY; as above; 36 13
B thinly bedded with SAND; gray:;
- 3 medium grained; with some wood;
24.7172.0 = trace gravel. o1
] SAND; gray, very dense; fine to —
medium grained; poorly graded; . | spT so/2
rounded; clean. T 37 —
SAND: light gray; very dense; 46
fine grained; poorly graded; with 53
i trace wood; clean. ye | SPT
] 38 67
=-28.7176.0_ 1 )
] Clayey SAND; dark gray; very 9
B fine to fine grained; poorly 12
] graded.; with some sitt; trace 15+ SPT
N wood: thinly bedded with 39 18
] laminations of CLAY; gray as
3 SPT 36 Top.
=3L0178.2 - Top 3 inches as above; then Contact is cemented. 4s
E Silty SAND; orange—brown; Orilling harder as go to 80’ 50'/2..
] medium grained; poorly graded; e.5" SPT | Jarred sample of base
4 rounded quartz. . : 40
-32.7180.0_ 1
] SAND; tan with orange and pH = 6.3 33
black areas; very dense; coarse S5
2 grained; poorly graded; quartz; 10" SPT ]
p some feldspar; with some 4) 69
. medium-fine sand; with trace — |
—34.7l82.0 A ;'i?te gravel; trace wood; trace
. - B i ar
. Gravelly SAND; orange-light 3/4" Silt lens in tip
. . . Bentonite drilling mud
. brown; very dense; well graded; sPT | invading coarser areas of 58
~ with trace silt; trace wood. " 9 _
4+ 42 | sample 72
. —rc |
—36.7184.0 & e
(continued)
srx% FORM 1838 PREVIOUS EOITIONS ARE OBSOLETE. PROJECT HOLE NUMBER
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Hole No.CSW-5

DRILLING LOG (Cont. Sheet)

47.30 Ft. oF 8

IELEVATION TOF OF HOLE SHELT 5 '

[PROJECT INSTALCATION
Pearce Creek ] PHILADELPHIA BDISTRICT

Pearce Creek ' CSW-5

ELEV. |DEPTH} 2 CLASSIFICATION OF MATERIALS ICORE] :’_..E REMARKS > .
] (Description) R’E‘C zz (if significant) &5
w nZ &
—-36.7184.0 —_— 1 84
SAND; tan and orange; dense; Silt lens ~1/2" thick 21 "
subrounded to subangular, Bentonite driling mud e F
poorly graded in lenses; fine to o SPT | invading coarser areas of 25 r
coarse grained; with trace siit 43 | sample, removed from 40 F
and light brown silt lens. sample. : a -
- Chemical sample o
J8.7186.0 CSW-5-84'-85.5" taken @ —— F s
Gravelly SAND; light 10:40 on 11/28/95. 87 [
brown—orange alternating in wosst F
layers; very dense; well graded; 8" SPT m
medium grained; gravel is <3/8" 44 s
size; quartz; rounded. o
‘ [ as
Graveily SANDO; as above; with One pyrite concretion in 30 r
some white and light gray slough. Broke it open and s8 L
! bands; with trace pyrite in top. 1w SPT | included in sample. Fine -
45 | gravel sized. a4 -
-42.7190.0 00
SAND; orange, gray, and white 9 C
in bands; very dense; medium “T‘—
grained; poorly graded, with 10" SPT -
some coarse grained sand in 46 24 F
lenses; with trace silt; trace - -
-4 5| 9.7 : gravel -
\ . ] ;92
CLAY: cream—colored with T F
orange spots in top 10 inches; 13 N
turning light gray without spots 13 seT _—
] below; stiff; slightly moist: low ar 23 ¢
—755] 93.7 - pltasticity. — 1
—] — Foa
] Silty CLAY; light gray—white; b C
E very stiff, very slightly moist; ' T-
i low plasticity. 15" SPT -
- 48 27 -
] .
— ) —3—06
3 Clayey SILT; light gray-white; 15 I
e hard; very slightly moist; with T-
i some very fine sand. 1" SPT —_—
a 49 29 -
- —— T o
2 Silty CLAY; variegated gray with One blue~black area 1 o
B brown areas; very hard; low T-
i plasticity; very slightly moist. j2~ SPT -
- 50 ) 32 F
=52 4199.7 4 -
—_10C
CLAY; medium brown with a few 8 I
red or yellow spots; hard; . T—
plastic; dry; with trace medium 18~ SPT -
sand-sized particles in one blob 51 30 F
(~1/4 inch diameter) SR
:—noz
CLAY: red and gray with some 7 r
yellowish—green; hard; dry. . —33 -
15~ SPT -
52 a2 [
— L 104
CLAY; red, gray and pink; with 7 o
some yellow spots; hard; dry. — N
SPT 17 L
s —1
83 23 F
. - -
f— | —— —_——— e —— e —— B e IS ——— I T,
(continvea)
abA% F_RRM 1838 PREVIOUS EOITIONS ARE OBSOLETE. PROJECT HOLE NUMBER




Hole No.CSW-—-5

ETEVATION TOF OF HOTE SAHELT &
DRILLING LOG (Cont. Sheet) | 47.30 Ft. e oS
[PROJECT INSTALLATION
Pearce Creek l PHILADELPHIA DISTRICT
ELEV. {DEPTH| 2 CLASSIFICATION OF MATERIALS CORE| M5 R ~
T EMARKS [%2)
i (Description) REC gg (if significant) =S
w % | 2 por
] [a=]
| -sg7080_} \__ - n
7] CLAY; gray with some red areas: 12 r
as above. =7t
14+ | SPT -
54 30 F
-60.4107.7 47 - -
f// Silty CLAY: light gray with red, w F
- vellow and purple spots; hard; 22 [
. dry; with trace very fine sand in 18" SPT -
_/ laminations. 55 25 C
:/ Silty CLAY; light gray, brown 9 .
E and red with some yellow areas; 18 =
i as SPT 55 above. 18" SPT -
_./ 56 24 -
:/ Silty CLAY; light gray, 12 F
E yellow—-brown, and redish; as 26 -
_: SPT 55 above; without sand. 14" SPT .
-% 57 Vs
:/ Silty CLAY: light gray and 7 F
s brown; as above SPT 57, 29 I
= / 15 | BT -
—1/ 58 42 -
1% -
:/ As SPT 58; with a few black I
-/ spots in brown clay. 35 B
. 15" SPT .
_/ 59 a2 F
~70.<|UT.7 +,// -
CLAY; brown with a few gray, 9 T
black and yellowish spots; hard; 26 -
dry; low plasticity; with trace 10" SPT .
sparkies (mica?). 60 as F
CLAY; dark red—-brownish gray 2 r
with a few black organic spots; s L
hard; dry; low plasticity; with 17 SPT -
trace sparkles (mica?). 81 at F
_r
As SPT 6t pH = 8.2 12 L
we | SPT 27
62 s
As SPT 6t Brown-black spots of 0 r
decompised wood also have 25 -
15~ SPT | white sand-sized hard -
63 | grains. 40 F
Oriller said began to chatter i
as drilling to 1268°, n
As SPT B81; with trace sand to Lots of difficulty drilling to 100/5" F
fine gravel—-sized pieces of 128°, bit chattering ~ -
. gray hardpan. g+ | SPT 128.3'-127.3". .
. 84 -
-804 127.7 N
. T (continved)
ENG FORM 1838 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT HOLE NUMBER
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Hole No.CSW-5 -
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ELEVATION TOP OF HOLE SHEELET T
DRILLING LOG (Cont. Sheet) | 47.30 Ft. o5
FROJETT INSTATCATION
Pearce Creek l PHILADELPHIA DISTRICT
ELEV. |DEPTH| 2 CLASSIFICATION OF MATERIALS ICORE| ‘Y5 REMARKS =,
& (Description) REC| 3% (if significant) 3
w % | &2 )
— [ao]
| —£0. 71128.0__| —— — e
] Silty CLAY; dark purplish Large piece of hardpan near 1S
- brown—-gray with trace whitish top of spoon.
] hardpan up to trace gravel 15+ | SPT [ PH = 6.1 3
-% size, - 65 | end of day 11/28/95 38
:% No samplie. No sample — hardpan
_/ 129.5'~131.5°
f/ Silty CLAY; dark purplish 15
~ gray—brown; hard; dry.; with 23
i occasionat hard spots of tan 14" SPT
] and more occasional spots of 66 as
] blue-biack; with trace sparkles
2/ (mica?).
:2222 As SPT 68. 27
:/ Lot 100/5"
Téééé 8" |67 —
:% Silty CLAY: dark chocolate ]
- brown with hard tan and gray 30
i spots; as SPT 66. 13~ | SPT
R 68
_% a3
:% As SPT 66 above. 14
Z/ . spr 22
— 17
:% 69 30
:% Silty CLAY; dark and light 100/5"
:1 gray—brown laminations; hard; - ]
s with trace fine sand-sized 4 | SPT .
. material in light gray 70 | More hardpan as drilling to
j/ laminations. 142°,
:/ As SPT 70, increasing gray 19
. taminations.
_‘/ | SPT 23
:/ n 25
: /
—]
:/ As SPT 71 n
j/ e | SPT 21
:% As SPT T1. 15
—-/ o~ | SPT N 19
4 73 More hardpan as drilling to 25
:/ 148°,
:/ Hardpan to ~149' depth. No
:% sample.
B N
i — —
continved/
slxg FORM 1838 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT HOLE NUMBER
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Hole No.CSW~-5

&
o

- 2 " - -] @ - £
@ o @ N

lllllllllT‘{illl[llllI|l|||l|llT|_[T]ll'lll-l_llllllIlllllllIll]jlllllIlIllIllllIIIIIIIllllIllllllll'llllllll]llllll

172

Pearce Creek

CSW-5

ECEVATION TOP OF HOLE HEET 8
DRILLING LOG (Cont. Sheet) | 47.30 Ft. SHEET &
[PROJECT TNSTALCATION
Pearce Creek PHILADELPHIA DISTRICT
ELEV. |DEPTH| CLASSIFICATION OF MATERIALS CORE| “WE by
e REMARKS w
v (Description) R’E‘C §‘§ (it signiticant) &3
L_A‘J (/7:2> t:TaJ
| ~102.7 1150.0__| e o o e e
:/ As SPT 71. M
] 20
2/ 25
:% As SPT 70, tewer gray Chemical sample 12
. laminations. 14 | SPT CSW-5-152'-153.5' taken @ 2
] / 75 | 14:40 2
—106.2 153.5 Y/ 28
. Classifications listed above are end of boring @ 1563.5
— based on BVWS standard Grouted up to ~92 depth w/
] classification procedures and tremie pipe (~75 gallons) on
3 ASTM D 2488-90 Visual Manual 11/29/95.
3 Classification; not on Placed well screen
B Laboratory Analyses, (80.3°'-90.3") on 11/30/95.
-
3
3
]
ENG FORM 1838 PREVIOUS EOITIONS ARE OBSOLETE. PROJECT HOLE NUMBER




Hole No.CSW—-68

DIVISION TRNSTACLATION SHEET 1 |
DRILLING LOG NORTH ATLANTIC DIVISION PHILADELPHIA DISTRICT OF 2
T PROJECT 10. SIZE AND TYPE OF BIT 6 inch side discharge drag bit
Pearce Creek - 5F MSLT
2. LOCATION (Coordinates or Station) NAVD 88
1597948.77 €, 842535.94 N 5 NMANUFACTD TATTON T
[3ORICLING AGENCY Failing 1500
UNI-TECH DRILLING CO., INC. - . N TAMPLES TEREN
4':,?;%,:‘?_,-05:;65""”" on drawing title CSW-6 disturbed: 2 undisturbed: O attempted
S NANE OF ORICCER 14. TOTAL NUMBER OF CORE BOXES O
Joseph Jester 165. ELEVATION GROUND WATER
8. OIRECTION OF HOLE 18. OATE HOLE STARTED COMPLETED
S verTicaL [ INCLINED 01/04/96 01/04/98
17. ELEVATION TOP OF HOLE 36.23 Ft.
7. THICKNESS OF OVERBURDEN
18. TOTAL CORE RECOVERY FOR BORING
8. OEPTH DRILLED INTO ROCK 15 STGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE 22 Ft. Lusheng Yan
ELEV. |DEPTH| 2 CLASSIFICATION OF MATERIALS ICORE] 5 -
D REMARKS [P
& (Description) REC| =¥ (t signiticant) &3
w % (D% )
] [+ 0]
36.2| .0 |
hl No sample in first 18 feet N
- Refer to logs of CSW-1 and -
B CSW-4 for [
m| lithology/stratigraphy. [
I -
i Uniess otherwise noted, [~
4 samples taken according to -
s ASTM 1588, o
B Using bentonite mud 5
i "QuickGel" by Baroid to driil. t
] 5
3 -
3 [
3 -
] -
3 -
18.2]18.0 A - - E
(continued)
srx% FQRM 1838 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT HOLE NUMBER
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Hole No.CSW—-8
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ELEVATION TOP OF HOLE SHEET
DRILLING LOG (Cont. Sheet) | 36.23 Ft. oF 5
[PROJECT NSTALCATION
Pearce Creek PHILADELPHIA DISTRICT
ELEV. |[DEPTH| 2 CLASSIFICATION OF MATERIALS CORE] 45 by
iy REMARKS (7
o (Description) REC g‘g (if significant) E2
] % o2 )
p— [va]
8.2 18.C - — e — =
7.7 185 Top 6'": SAND; white; wet; 4
= w/some gravel t
1 Middle 12": CLAY; black; soft; 21 SPT -
wet:; w/white shells f 12 X
16.71 19.5 Bottom 3": SAND; black; coarse -
grained; w/some gravel 14 L
SAND; black; loose; coarse o
grained; wet; w/some gravel -
= o~ | SPT _ 5 r
-4 2 '5 -
R o
14.222.0 A L =
B Classifications listed above are End of boring at 22°. -
B based on B&V standard Installed 2" diameter n
4 classification procedures and piezometer on 1/4/986. L
= ASTM D 2488-90 Visual Manual One foot screened interval —
3 Classitication; not on placed at 21°'—22’ depth. -
. Laboratory Analyses. N
= -
] C
. N
. -
ﬂ -
R [
- L
3 -
3 -
B
—— b
srx% FORM 1838 PREVIOUS EOITIONS ARE OBSOLETE. PROJECT HOLE NUMBER
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Hole No.CSW—=7

DIVISION INSTALCATION SHEET 1
DRILLING LOG ["\0RTH ATLANTIC DIVISION|  PHILADELPHIA DISTRICT OF 6
\. PROJECT 10. SIZE AND TYPE OF 8IT 4-3/4" side— dISChane trivane
Pearce Creek (T DATUM FOR ELEVATION SHOWN (TBH or M3L)
2. LOCATION (Coordinates or Station] NAVD 88
1506466.66 E, 6430872.77 N B MANUFACTU NATION C
; AGENCY Failing 1600
UNI-TECH DRILLING CO., INC. Towng 1S
b IS nO. (A3 shown on drawing litle CSW—T disturbed: S1 undisturbed: 3 att. 2 accepted
= ANE OF DRICCER 14. TOTAL NUMBER OF CORE BOXES O
Joseph Jester 15. ELEVATION GROUND WATER
8. DIRECTION OF HOLE - 8. DATE HOLE  STARTED COMPLETED
S verTicaL () INCLINED 12/14/95 12/15/95
7 THICKNESS OF OVERBURDEN 17. ELEVATION TOP OF HOLE 8.12 Ft.
- THICKN 18. TOTAL CORE RECOVERY FOR BORING
8. DEPTH DRILLED INTO ROCK -
9. TOTAL DEPTH OF HOLE 106.6 Ft. S.M, Cook
ELEV. |DEPTH| 2 CLASSIFICATION OF MATERIALS CORé wes 3
. REMARKS [ 22 )90
& (Description) REC %g (it significant) E5
- wE E)‘
8.1 .0
SAND; brown-—orange; medium Unless otherwise noted, SPT S F
grained; poorly graded; with samples taken according to s [
3 trace roots; trace silt; trace 6" | SPT| ASTM 1586 -
gray clay in one ball; moist-wet; 1 Using bentonite mud, o F
medium dense. “QuickGel" by Baroid. C
Chemical sample CSW-7-1"-2" 10
] taken @ I
SAND; brown; medium grained; @ . .o T F
poorly graded; wet; trace silt; Chemical sampie CSW-7-2'-3 —w &
I medium dense. o SPT | taken @ 11:17 " r
g 2 n L
3 -
4.1 4.0 7. 12 -
] SILT; brown; soft; wet; with Chemical sample 3 R
E trace sand. CSW-7-4'-5" taken @ 11:21 P -
- g+ | SPT | Mud on outside of spoon is ol
] 3 red (dredge fill ciay) 2 o
3 o
. 2
. SILT; as above; then 2 r
£1] 7.0 1 o | SPT L o
At 7 foot grades into SAND: -4 8
brown; medium dense; medium to -
fine grained; well graded; wet; 8 -
with some rounded gravel. S . —
Not enough for chemica! 4 N
No recovery. sample. -
o~ | SPT [ Quartz gravel stuck in tip. 5 kb
5 7 R
8 N
SAND; as above SPT § base; Chemical sample 6 [
trace mica. CSW-7-10"-11" taken € 11:38 7 -
12 SPT | 2 large gravel pieces in tip. o
8 s F
" [
|—1
SAND; brown; medium dense; 8 r
medium grained; moderately well -
graded; subangular; with some 13+ SPT 8 o
coarse sand; trace gravel; 7 L wo F
quartz; wet. -
12 \
SAND; same as SPT 7 Chemical sample 9 N
o CSW-7-14'—15" taken @ 11:48 T-—
pe | SPT ‘ -
8 I
~7.9116.0 v,
Sandy GRAVEL; brown; well Larger gravel pieces in 1 C
graded; with trace ; trace siough. e
silt. 5 SPT 15 -
o 7
I 19 [
{continued) B
ENG E’C‘)RM 18368 PREVIOUS EOITIONS ARE OBSOLETE. PROJECT HOLE NUMBER
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RTEVATION TOr OF oL T SHEET 2 |
DRILLING LOG (Cont. Sheet) | 8.12 Ft. or &
[PROJECT TNSTALCATION
Pearce Creek PHILADELPHIA DISTRICT
ELEV. |DEPTH CLASSIFICATION OF MATERIALS ICORE] ‘:_E_. REMARKS >
(Oescription) REC| 23 (f significant) 58
wnz EJ‘
Gravelly SANO; brown; medium 15
dense,
7" SPT 15
10 19
20
Piece of gravel stuck in tip. Recovery too low for 15
chemical sample. Circulating Py
o SPT | hard to clean out gravel.
25
] Gravelly SAND; brown and gray; Recovery too low for 12
- as SPT 10; with trace siit. chemical samplie. —‘5
- SPT
] 4"
] R 23
—159]24.0 P 29
w4245 T ;?apdaénfges Silty SAND; fine 5
= \ ] .
. SILT; brown—gray; stiff; with Chemical sample 8
-] some sand; trace mica; trace 14 U-xX| CSW—-7-24'-26" taken @ 12:20 s
B wood; trace coarse sand.
7
‘% No recovery. No recovery. When drove
E tube, kelly picked up. Small
=/8.9127.0 7 o SPT | amount of gray clay and
13 large gravel fell out of tip.
Organic CLAY; brownish gray 16
w/occ. black spots; hard; not 21
dilatant; low plasticity; with 22" SPT
trace sand and gravel; trace 14 27
organics; moist.
34
CLAY; as SPT 14; not quite as 10
moist. 12
14+ | 3BT
15 18
23
CLAY; as SPT 14; with less Sample cut down middie by a 1
gravel, piece of gravel driven in tip. "
« | SPT
24"
18 17
21
CLAY; as SPT 14; with less 10
gravel.
8 | SPT ©
7 21
25
CLAY; brown—-gray; very stiff; b
not dilatant; low to moderate 1S
ptasticity; with trace sand; 20" SPT
trace mica; trace organics. 18 15
20
CLAY; as SPT 18. 10
16~ | SPT | Sample cut by gravel; looks _° |
19 | like twisted ribbon; unable to 27
clean all bentonite mud off.
25
(continved)
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. ELEVATION TOP OF HOLE SHEE T 3
DRILLING LOG (Cont. Sheet) | 8.12 Ft. o5
OJECT INSTALCATION
Pearce Creek l PHILADELPHIA DISTRICT
ELEV. |DEPTH} CLASSIFICATION OF MATERIALS ICORE| & b
W (Description) REC gg:l (Hﬁgg:lﬁlégm) ugag
uws X wg -
— [=a]
| _—agla00 | | ___ -
Z% CLAY; as SPT 18 above. Piece of rounded gravel in 12
N tip.
~ 2ae | SPT '
/ 20 23
/ -
/ CLAY; as SPT 18 above. L
.| sPT 15
% 20 1”7
/ 19
/ CLAY; as above; with sheli DOrove @ 14:56 @ 100 psi.
decomposed in top; fine Retrieved 24" @ 15:15
gravei—-sized orange piece of 24" | Ut Took jar sample of top "
% cemented sand-sized grains.
% CLAY; gray: as above: no sand. 7
.| sPT 9
% 24" | 22 P
% s
% CLAY; gray. as above; no sand. 12
.| sPT 12
' 24" 1 723 -
/ 19
/ CLAY: gray with occasional 12
black spots; as SPT 18 above; 13
trace sand-sized grains in 24 SPT
/ orange spots; moist. 24 13
% 17
% CLAY; as SPT 24, 7
.| sPT 9
% 24" 1 25 o
/ .
/ CLAY; as SPT 24. 8
o | SPT 9
% 24 >8 "
_ ]
CLAY; as SPT 24; slightly 10
- moister.
- 24+ | SPT 3
. 27 13
] 15
h CLAY; as SPT 24; moister. Chemical sample 9
- CSW-7-58'-80" taken @ 12
= 24~ | SPT | 18:32 on 12/14/88.
: 28 21
E 25
R CLAY; brown—gray with Easily able to push in thumb 8
B occasional black spots; firm; 1" ]
] plastic; moist. 2qn | SPT 10
:/ 29 10
R /A o 13
(continved)
ENG FORM 1836 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT HOLE NUMBER
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Hole No.CSW-7 .

ELEVATION TOPF OF HOLE SA 'arA |
DRILLING LOG (Cont. Sheet) 8.12 Ft. s
[PROJECT INSTATATION
Pearce Creek PHILADELPHIA DISTRICT
ELEV. |DEPTH| 2 CLASSIFICATION OF MATERIALS  [CORE] WE r
! REMARKS [T
& (Description) REC| =3 (f significant) 75
i % o> =
— wZ el
| ~579162.0__ | e —— e —
CLAY; as SPT 29 above.
.| sPT
20 30 o
12
CLAY: as SPT 28 above. 7
. | sPT 7
18 31 5
=]
CLAY; as SPT 29; firm; very 9
moist. 12
17 | SPT —_—]
32 14
18
organic CLAY; light brown; as Chemical sample of peat, S
SPT 29; grading more woody; CSW-7-69.5'-70' taken @ T
then; 24" SPT | 08:55 on 12/15/95. Peat pH
Base 4 inches peat; brown 33 | in water = 8.45 after 12 17
-525169.8 turning black with air exposure; minutes. 8 —_—
_ ] dry. @ 15 minutes = 8.01 19
6/9170.0 W . - - . @ 35 minutes = 7.0 —_—
111 Sandy SILT,; gray—green, @1 hour = 7.0 10
mil medium dense; with some clay as Parts of SPT 34 are runny in ———
JHH in SPT 33; grading to 4 inches . spoon. 13
it peat in tip. 24" (U-2 7
=635 71.6 il
~639|12.0 VFss 20
Jonog PEAT and tan—white SAND; Drove tube @ 5:08 @ 100 psi
[ medium grained. Recovered 20" @ 8:23
i ST 20" SPT
o 34
i bpiaiot.
15
=-65.9174.0 T-rmd]
] SILT,; light brown—-white; medium Parts of sample are runny 8
e dense; very moist; with some °
. peat/ wood; some sand; with 13- | SPT - |
] trace mica; some clay (gray 35 14
] and brown).
-67.92176.0 1 _ 20
] Silty SAND; gray; very dense; Silt/Clay in <1/2" laminations 15
- medium grained; poorly graded; _"_23
HHH some clay near top. 12+ SPT e
{[iH 38 3s
-69. 4| T7.5 H == ]
] 45
—702(78.3 Top 4 inches CLAY; brown and One large rounded piece of 47 |
3 gray with some gravel, then,; / gravel in top clay. —
s SAND: red, tan, gray, and 10~ | SPT ﬂ
yellow; very dense; medium 37
grained; poorly graded; top 1
inch is read weakly cemented,
with trace silt. 37
SAND; brown with yellowish g;;r':‘ge?drte(:a"?ggrmole
laminations; very dense; medium . | spT Bo'w/ofaen—end 8" trivane 50/2"
grained; poorly graded. 7" | "38 | bit. Blows below not valid for
comparison with standard N
values.
SAND One yellow cemented piece 4
sPT of sand in spoon, 3/4" size 10076~
o~
38
(continved) ]
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Hole No.CSW-7 .

ETEVATION TOF OF FOLT SHEET & )
DRILLING LOG (Cont. Sheet) | B.12 Ft. oF s
PROJECT INSTALLATION
Pearce Creek I PHILADELPHIA DISTRICT
ELEV. |[DEPTH| 2 CLASSIFICATION OF MATERIALS ICORE| Wi 5
L REMARKS [%2)
& (Description) REC| =2 (I significant) 55
= o &
=-75.5184.0 e e e o |
] Silty SAND; orange-yellow and Chemical sampie 30
. brown; very dense; medium CSW-7-84'-85" taken @ 11:23 -
! grained; poorly graded; with o~ | SPT 58 |
i trace white clay in one 3/4 inch 40 so/ F
=77.4)85.5 spot. siit tens. -
SAND; yellow, red, biack, white, 1" gray Sand/Silt 27 N
and gray,; very dense; tine to 2" yellow ‘m—
7 medium grained; with some white i+ | SPT | I cemented black -
4 - clay; some moderately cemented 4t 1" white Clay N
=72 4187.5 414 black and red areas; some 1-2" white Sand -
Q1L yellow—orange silt. 4" yellow w/red n
7 Hili Silty SAND; tan, orange—yeliow; Interlayered 1/4"-1/2" 15 "
11HH1 very dense; medium to fine laminations of tan clean 35 |-
HHH grained; poorly graded, with 14" SPT | Sand; yellow Silty Sand; -
JH some white clay/silt; trace 42 | white Clay; white Silty Sand. 41 N
T1HHH gravel, SPT 41 Soil (yellow Silty o
JHIH Sand) pH in water: n
—{Hilt @ 1 min.= 8.5 —
HHIH Silty SAND; as above in SPT 42; @ 2 min.= 8.2 12 "
“SHHH: with § inch coarse sand; then @ 10 min.= 6.5 s [
I (TR g+ | SPT o
-g3«| o1s Il Silty SAND; orange-yellow, red, 43 | 4" yellow—orange Silty Sand 39
g 2 white; then 3/4" red Silty Sand =
-83.9]192.0 CLAY; pink: hard; not dilatant; 3" white Silty Sand o
* =11 I very slightly moist. 4" pink/white Siit/Clay 2 —
3 Sandy SILT; white; dense; sand -
I is very fine to fine grained; with .| SPT 22
HHE some clay; interlayered <1 inch 18 44 .
S lenses; grading to 4 inches red 3 -
THHH and white silty clay in base; -
SHHH variegated. [
i Silty SAND; white; very dense; Sandy areas are wet. 2
I very tine—tine grained; poorly T 30 E
—HHI graded; with trace clay and | SP —
Al graver near top. 45 a7 |
:fff Sandy SILT: white with trace Interlayered area w/more 1S -
SHHH pink; very dense; with some Clay/Silt are <1" thick -
31l clay. g~ | SPT 28 |
S1HHH] 46 as -
-g2.6197.1r U] -
7 o
:/ Silty CLAY; white; hard; not 2" fine—-medium sand lens @ 17 N
- dilatant; very slightly moist; 2"—4" above base a3 [
_‘/ plastic; with trace sand. " SPT -
-9/#199.5 ¥ // a7 48 T
T :
1l Silty SAND: white; very dense; Chemical sampie I =
1 interbedded in laminations; with CSW-7-100'-101.5" taken @ s €
il some clay. 12 SPBT 13:03 from sandier parts of 2 u
B 4 sample. 7
-2 411015 4 Clay is light gray w/trace 2 E
pink and red. -
SAND; white—tan; very dense; 3T L
fine to medium grained,; very s1 [
poorly; graded; clean; quartz; 10" SPT [
with trace silt in hairline; 49 so/1 F
laminations. - F
SAND:; as SPT 49 above; with 58 r
trace red-orange clay -}
laminations. e | SPT 50/1 -
80 N
(continvead/ 1
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Hole No.CSW-7

lumps and laminations.
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ELEVATION TOF OF ROLE SHEET & ]
DRILLING LOG (Cont. Sheet) |~ 8.12 Ft. A
[PROJECT TNSTATCATION
Pearce Creek l PHILADELPHIA DISTRICT
ELEV. |DEPTH| 2 CLASSIFICATION OF MATERIALS CORE| & REMARK >
4 . S w
b (Description) REC| &2 (1 significant) £
— @©
SAND; as SPT 49 above; with . | spT | chemical sampie a3
~40% white clay in discrete 6 51 CSW-7-108'-106.8" taken @ S50/1

T'II'

Classifications listed above are
based on BVWS standard
ctassification procedures and
ASTM D 2488-90 Visual Manual
Classification; not on
Laboratory Analyses.

Grouted up to >91 depth w/
tremie pipe (~25 gallons) on
12/15/95.

Reamed and placed well
screen ( 81'=91"°) on
12/18/95.

3 a

i

I
~
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Hole No.CSW-8

DIVISION INSTATCATION SHEET 1
DRILLING LOG NORTH ATLANTIC DIVISION PHILADELPHIA DISTRICT oF 7

[T PROJECT
Pearce Creek

10. SIZE AND TYPE OF BIT 4-3/4" side—discharge trivane

2. LOCATION (Coordinates or Station)

3. ORICCING AGENCY
UNI-TECH DRILLING CO., INC.

4. HOLE NO. (As shown on drawing titie
and tile number)

Failing 1500
. disturbea: 67

. OATUM FOR ELEVATION SHOWN (T8M or MSTT

1696085.38 £, 842853.40 N Tr:%cﬁ’%mmmm:u

LES TAKEN
undisturbed. O attempted

CSW-8

[5. NAME OF DRILLER
Joseph Jester

14. TOTAL NUMBER OF CORE BOXES O

15. ELEVATION GROUND WATER

8. OIRECTION OF HOLE
X venticaL [ incLINED

6. OATE HOLE

STAATED

COMPLETED

12/04/95 12/07/95

7. THICKNESS OF OVERBURDEN

17. ELEVATION TOP OF HOLE 25.38 Ft.

8. DEPTH ORILLED INTO ROCK

18. TOTAL CORE RECOVERY FOR BORING

Pearce Creek

CSW-8

9. TOTAL DEPTH OF HOLE 133.5 Ft. ' S.M. Cook
ELEV. |DEPTH| 2 CLASSIFICATION OF MATERIALS ORE} & S
t REMARKS o
W (Description) REC %‘2 (if significant) =5
i % D2 =
— [s0]

25.4 .0 0
)| Sandy SILT: brown; loose; sand Untess otherwise noted, SPT > F
if is tine to medium grained; sampies taken according to 4 [
1 slightty moist. w | SPT | aST™ 1888 -
lf ! Using bentonite mud, 6 -
H "QuickGel" by Baroid. — 1t
all Chemical sample CSW-~-8-0"-1" 8 -,

—1H taken @ 08:24 -
] Silty SAND: orange-brown; ) - 8 I
Bl medium dense; medium grained, Chemical sample —‘2 [
ity dry. quartz; subrounded; poorly 7+ | SPT CSW-8-2'-3' taken @ 08:30 -
4 graded. 2 Extra volume for QA 12 B
:‘1.:. duplicate taken. C

214l 40 1l . * F.
] SAND: orange—brown; dense; Chemical sample 17 [
B medium grained; poorly graded; CSW-8-4'-5' taken @ 08:36 e E
a7 quartz; subrounded; dry; with 5 SPT -
R trace silt. 3 24 B

2S C
—8
SAND; tan; very dense; medium 8 I
grained; poorly graded; dry; a -
with traced tine sand. w | SPT 24 r
4 28 F
- F
-8
SAND; tan; medium dense; Chemical sample 8 C
medium grained; poorly graded; CSW—-8-8"-10" taken @ 09:02 a -
slightly moist; with some fine 17" SPT -
sand; trace silt in lenses; trace 5 9 -
black organic spots. -
10 -
10
SAND; tan; mediume dense; LA ™
medium to coarse grained; a8 -
moderately well graded; with " SPT -
trace fine sand and silt in ] 8 -
lenses; wet. o
8 L
12
SAND: orange—-brown; loose; 4 C
coarse grained; moderately well 2 -
graded; as SPT 6. 12 SPT -
7 3 -
14{14.0 S Y
0.8 14.8 7 inches SILT; black; loose; Chemical sample 4 r
* . moist; with trace sand; then CSW-8-14'—14.5' taken @ 5 -
. . . . | SPT | 09:22 o
CLAY; tan; stiff, moderately 18 8 [~
plastic; wet; with trace mica. S r
9.4] 16.0 5 Fo
3 Clayey SILT; tan; medium dense; 3 :
E with some fine sand; trace -
] mica. 9 | SPT 8 b
:/ 9 o F
7.4| 18.0 1 /A_____________ - :_w
(continued)
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ELEVATION TOP OF HOLE SHEET 2
DRILLING LOG (Cont. Sheet) | 25.38 Ft. oF -
[PROJECT TNSTACCATION
Pearce Creek l PHILADELPHIA DISTRICT
ELEV. |[DEPTH| 2 CLASSIFICATION OF MATERIALS CORE| UE =
L =t REMARKS [22)
& (Description) REC Iz {if signiticant) =5
w 0= fos]
Z«] 18.0 U e
\ SAND; tan and yellowisk; medium Chemical sample 8
dense; fine grained; with trace CSW-8-18"'-20" taken @
] silt in lenses; wet. j3+ | SPT | 09:33 19
10 10
12
SAND; light brown; loose; 3
fine—medium grained,; with some 2
__ silt. 13+ | SPT
' 1 a
J 4| 22.0 4
) Silty SAND; light brown; loose; 2
- fine grained; poorly graded; 2
. subrounded; quartz; wet. 20" | SPT
y 12 2
1 2
| Silty SAND; light and dark 3
4 brown; loose; fine—medium 2
_:1_' grained; wet; poorly graded. 20" SPT
q Base § inches SILT; dark 3 2
1 brown—-black; with wood. 2
- &]26.0 1
h Organic SILT; brown and black: 3
-] 28.8 medium dense; Top S inches light 5
] brown clayey; wet; then; g" SPT
4 3 inches as Base of SPT 13; 14 7
1 then;
<1 inch SAND; white; with trace 8
. fine gravel. ) ) e
. SAND; tan and bright orange; Soil pH in water = 7.95
- medium dense; medium grained; SPT 19
- poorly graded; with some 18" 15
] orange silt in lenses. S
N 33
SAND:; tan; dense; medium 15
grained; moderately well graded; 19
with some silt; trace quartz fine 18" SPT
gravel. 18 21
~-6.6132.0 24
Gravelly SAND; tan with Silt ~ 10% by volume in 17
orange-red silty taminations; settling jar. 2
medium grained; weli graded; 0" SPT | Gravel maximum axis is 1",
with trace silt. 17 | Gravel is rounded quartz. 27
_ ' 3z
Gravelly SAND; orange-yellow; 17
dense; well graded; with some’ 18
silt. 14+ | SPT
18 18
21
-7/| 368.5 Top 8 inches as SPT 18: then; 12
SAND; tan and orange; dense; s
fine grained; poorly graded; with we | SPT
trace silt 19 18
20
SAND:; tan, light gray, and 13
orange; dense; fine and medium
grained; (finer near top); with g+ | SPT 1S
some silt in fine grained areas. 20 15
| — 17
(continvea)
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Hole No.CSW-8

ELEVATION TOF OF ROLE HEET T
DRILLING LOG (Cont. Sheet) | 25.38 Ft. >
[PROJECT INSTALCATION
Pearce Creek PHILADELPHIA DISTRICT
ELEV. |[DEPTH| @ CLASSIFICATION OF MATERIALS ICORE] W ~
L s REMARKS (%2
= (Description) REC E {if significant) 5
s o]
—_——— —— —_—— [—40
SAND tan and orange; medium Base 5" orange " o
dense; medium grained; poorly -
graded; with trace orange siit in we | SPT 2
base. 21 15 [~
25 F
— [— 42
SAND:; tan and orange; very 18 F
dense; fine and medium grained; s €
poorly graded; with trace silt. 13 SPT o
' 22 oo/3" |
. | 44
3 SAND:; tan; very dense; medium 286 I
grained; poorly graded,; with 34 -
trace light orange silt in 18" SPT -
laminations. 23 a5 F
6o [
— 48
SAND; as SPT 23 above in top 8 12 -
inches; 20 B
Base 4' gradimg finer sand and 10" SPT [
some orange siit. 24 a2 F
a9 [
—] |—48
SAND; orange with some tan Chemical sample 25 r
near base; very dense; medium CSW-8-48'-50" taken @ 34 =
grained; poorly graded; with 20" SPT | 12:08 =
some orange silt. 25 a0 F
-24.6150.0 : 2 Feo
V.o
:/ Clayey SAND: tan, orange, and gray Clay, Clayey Sand 17 C
1 light gray: dense; fine to medium interlayered w/orange Sand, 1
_'/ grained; poorly graded; with 22n SPT | Silty Sand. -
-/ some silt. 26 20 F
~26.6)52.0 1 /A 22 Fe
2714825 il Top 6 inches siity saND; tan, s
orange and light gray; then 5 -
CLAY: light gray; hard; plastic; 1an | SPT i o
with trace silt and sand in 27 EY) a
orange spots. -
-28.654.0 0 .
f_ﬁ Silty SAND; gray and orange; orange laminations 25 8
1K dense; fine grained; poorly Clay mostly in one 3" lens | o
i graded; with some gray ciay. e | SPT 23 I
4 . 28 19 -
i 18 [
—31{K |58
O IHE As SPT 28 above: with more 5
41H; gray silt and ctlay P -
i li! 13- | SPT ! -
Bl 29 25 r
1 32
— E—sa
i Sandy SILT: white—light gray s
&l with orange laminations; dense; e -
_1- sand is very fine to fine 7 SPT -
B grained; moist-wet; with trace 30 25 |-
! mica; some gray clay n
bl 32 -
| |—80
3 As SPT 30. 1 n
3 ' 7 F
- | 14+ | SPT -
1 3 2
3 s [
— —— —_—— e —_——_—— —— _—— . — — — ———$ %2
rcontinved)
arx% FORM 1838 PREVIOUS EOITIONS ARE OBSOLETE. PROJECT HOLE NUMBER
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Hole No.CSW-8

ELEVATION TOP OF HOLE SHELET <
DRILLING LOG (Cont. Sheet) | 25.38 Ft. o >
[PROJECT TNSTALCATION
Pearce Creek PHILADELPHIA DISTRICT
ELEV. |DEPTH| 2 CLASSIFICATION OF MATERIALS ICORE] W& >
L REMARKS (72
] (Description) REC) =2 (1 significant) &5
o % =2 =
v = [ee]
| = F6.6 e e o —— e
As SPT 30 above; with 8 inches gray Clay has orange Siity 1
—37 gray CLAY in middle. Sand spots R
"y SAND; tan; medium grained; in tip 14" SPT 20
: 32 100/6"
SAND; tan with some light 80
orange areas; very dense; 100/5"
medium grained; poorly graded, 19 SPT
with trace gray silty spots and 33
402 orange silt.
=l
| Silty SAND; tan and orange with 23
| some light gray. fine grained; 38
Jf poorly graded; with some gray 15~ SPT
44 clay in lenses. 34 67
—426168.0 70
SAND; tan with orange 23
laminations; very dense; fine —_57
T grained; poorly graded; with 13" SPT
some silt. 35 100/
SAND; tan and light orange; 37
very dense; fine grained,; poorly 57
. graded; with some silt. 18" SPT -
36 57
58
SAND; as SPT 36; with some . 38
mediume grained sand. -
3 14 | SPT 190737
37
SAND; orange with gray silty 100/6"
blobs; very dense; medium -
J grained; poorly graded; with 8" SPT
some orange silt. 38
SAND; tan—orange; very dense; 100/6"
medium grained; poorly graded; - |
i with trace silt. 8" SPT
39
-526178.0
7 Silty SAND; yellow—orange; very Changed to downhole 21
-53.4|78.7 dense; fine grained; poorly hammer; reamed to “_—23
graded. 13~ | SPT | 78'w/open—end 8" trivane bit
40 | and large rods. Blows below 29
78° not valid for comparison
with standard N values.
Soit pH in water: —_—
SAND; yellow—orange with some @ 1 min.=~ 4.8 21
whitish lenses; coarse graded; @ 15 min.= 5.0 ) _78
with trace yellow-orange silt; 10" SPT | Settling volume @ 15 min.~50%
trace medium—fine sand; trace 4 silt s0/2"
white clay.
SAND; tan; very dense; fine to 100/5"
medium grained; poorly graded; -]
with some white-light gray with 4 SPT
orange spots clay; trace mica. 42
-58.6184.0 1
rcontinved)
ENG F.QRM 18368 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT HOLE NUMBER
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Hole No.CSw-8
ELEVATION TOF OF HOLE
DRILLING LOG (Cont. Sheet) | 25.38 Ft. SHEEL S
Lm‘o:rsw INSTALCATION
Pearce Creek ] PHILADELPHIA DISTRICT
ELEV. |DEPTH| 2 CLASSIFICATION OF MATERIALS CORE] W5 REMARK >
% (Description) Rec| 8 (FEHARKS 25
o * | &2 B
-58.6184.0 [ S a4
Jenn SAND; yellow; very dense; Low recovery 100/4" P
Joneg medium grained; poorly graded; SAND and CLAY separate -
i EXa %t with siity CLAY; white-light gray; " SPT -
Jmnmd hard. 43 n
] s
-60.6188.0 , " ge
SAND: yellow—orange; very 100/5"
dense; medium grained,; poorly -
graded; with some silt. 2 SPT -
44 -
— 188
SAND; as SPT 44 above; with 100/8" I
some white silty clay in one I
lens. 8" SPT -
45 -
»
——%-60
No recovery. No recovery 100/5"
. | SPT -
0" | a8 C
92
SAND; orange with some dark Top is medium grained 43 ¥
brown-black cemented spots; Base is fine grained _—"’“—‘2, -
very dense; fine to medium 14~ SPT -
grained; poorly graded; with 47 25 -
some orange silt. s
o4
SAND; orange; very dense; LI
coarse to medium grained; 21 -
moderately well graded; with 1o | SPT |
some orange silt; with trace 48 27 F
laminations of cream— colored s
silt; trace dark brown o
iron—-cemented nodules (as SPT —96
47), cream-colored laminations of 1S -
SAND; orange; very dense; SPT Siit 1] .
medium grained; well graded; 12" | 49 -
with some silt. . 45 r
=72.4197.7 -
— |08
] Silty SAND; orange with dark Chemical sample 37 ¢
- brown and cream—colored CSW-8-98'-98.5" taken @ 27 €
i lamiantions; fine to medium 14~ | SPT | 11:50 on 12/7/95 -
i grained; poorly graded. 50 Dark brown iron—-cemented 59 -
] grains concentrated in -
. laminations; cream— colored -
— p Silt in laminations. —100
] As SPT 50; more medium trace reddish color near tip 15 o
E grained; much less dark brown -
.| laminations; ll?hter color 9" SPT 27 [
1 (tan-orange). 51 s
—=76.41101.7 4 -
—1 |—102
SAND; tan and orange; very some fine orange Silty Sand 33
dense; mostly medium grained; and gray—-cream Clay 34 -
. with some silt; trace clay. 13~ SPT | laminations, mostiy near base -
52 as |
—=78.4 103.7 |
—_—oo —104
B ey Silty SAND and CLAY; sand is Clay mainly in 3" lens 45 F
B iydeh light orange to dark ‘ P o
=79.6 [105.0 Jom orange-brown; clay is light gray g | SPT 100/4" |
3 with orange spots; sand is fine 53 - F
] to medium; poorly graded; clay -
" is plastic. C
— — — —_——— e ,—— —— e — ——— —_————— —— —— —— — — ——1 108
(continued)
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Hole No.CSW—-8 -
SHEET &

DRILLING LOG IELEVATION TOrOF HOLE

(Cont. Sheet)

25.38 Ft. orF 7
PROJECT INSTACCATION
Pearce Creek l PHILADELPHIA DISTRICT
ELEV. |[DEPTH| 2 CLASSIFICATION OF MATERIALS ICORE| W& =~
T = REMARKS 192]
2] (Description) RECI 23 (f significant) 58
u nZE @
| —62.6106.0__| — e —
] SILT; white to light gray with medium grained sand, silt, 12
B some yellow—orange, brown and and 1/4" x 3/4" rust colored
=&LE6|1I07.0 ice red; very dense; with some 9" SPT | cemented Sand nodule in 17
4 sand; sand is mostly fine-very 64 tip. d=110.2 ~3/4" spot of 24
m fine grained,; with trace clay. light gray Siit @ top. Darder
i orange—brown in the Sand
- just below this.
1 Silty SAND; tan and orange; 49
very dense; fine to medium S—O/_I—T
-83.6 grained; poorly graded; with g | SPT -5
lens of tan silt. 85
SAND; tan and orange; very 33
dense; medium grained; poorly a7
graded; with some silt. 8" SPT
56 50/2"
SAND: tan: very dense. medium occasional white grains 116.2 49
grained; poorly graded; quartz; Low recovery 118.2 Silt near W
subrounded; with trace beige 3 SPT | top 120.2 ~5X Silt by settling
silt in some areas of the sand. 57 volume 122.2 Soil pH in water
= 6.3 @ § min.
occasional white grains
SAND; as SPT §7 above. 59
50/1"
5" SPT
58
-90.6
] SILT; white; with some sand ag
E mostly cemented into dark rust —W
9L NT.0O colored nodules. 1.5" SPT
: 59
SAND; orange—tan; as SPT §7; 30
without beige siltier areas; some 5—0/-;
white silt in one lens; with dark 5" SPT
rust—colored sand nodules. 60
SAND; crange~brown; very 27
dense; medium to coarse a9
grained; with trace silt. 5" SPT
6l s0/1"
SAND; orange; as SPT 61; 30
quartz; subangular. a1
9" SPT
62 58
SAND:; greenish—yellow and tan; One black laminationand one 15}
very dense; medium to coarse red Silt lamination - 25
grained; poorly graded; with 10" SPT | Silt <I0X by settling voiume
trace silt; some fine sand. 63 ag
SAND:; orange with trace biack, 33
white and red spots; as SPT
83. P SPT 50
84 50/1
(continved) T

3 __
m

S

3

r
«

]
N

IrTTITIITIll'lIrl'l'l'llllllllTlllllllllIlllllllIII'III‘TITI‘IIITTIIIIIIIllllllTlllllllIIlllllllllllllllllll‘ﬁill

|
s
=

Eu@n FORM 1838 PREVIOUS EDITIONS ARE OBSOLETE.

71

PROJECT

Pearce Creek

HOLE NUMBER

CSW-8




Hole No.CSW-8

128

ITIIII

]
o

o
n

IS = Y o ] o]
I N o @ @ ry

x
3

&=
@

III_ITIIIIlIllIlllllllfllTrrYllIfIllIllllIIlllllllllIllllllTIIllll'lllf[llIITIIITTIIIIII|llllllllllllllTﬁ

I3
o

Pearce Creek

ECEVATION TGP OF HOLE SHEET 7
DRILLING LOG (Cont. Sheet) | 25.38 Ft. oF
[PROJECT TNSTATCATION
Pearce Creek ] PHILADELPHIA DISTRICT
ELEV. [DEPTH| 2 CLASSIFICATION OF MATERIALS ICORE| WS =
il REMARKS %)
] (Description) REC| 23 (it significant) 55
_ o nZ @
| -wose28.0_ ¢ ___ |\ _____ S
SAND; tan; very dense; medium One dark rust—colored 21
to coarse grained. subangular; nodule.
quartz; with trace feldspar; with o+ | SPT 43
some fine sand; trace silt. 65 80
~/04.6 130.0 ESuciwe
v/ Silty CLAY: light gray and 20
- pinkish brown; low plasticity; ag
i moist: with trace sand. . | SPT
. 8 66
:2222 50/3"
:/ Clayey SILT; variegated light 15
E gray and dark red with some i7 | SPT 32
_‘_/ pinkish brown and occlasional 87
R dark blue spots; low dilatancy;
—/08./7|133.5 /A some parts low plasticity; with 44
] some lenses with very fine Reamed to 132’ depth
— sand. Set well base @ 130'6.5" on
3 Ciassifications listed above are 12/6/95.
] based on BVWS standard
- classification procedures and
1- ASTM D 2488-90 Visual Manual
p Classification; not on
] Laboratory Analyses.
n
]
-
ENG FORM 18308 PREVIOUS EOITIONS ARE OBSOLETE. PROJECT HOLE NUMBER
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Hole No.CSW-9

OIVISION TNSTALLATION SHEET 1]
DRILLING LOG ["'\oRTH ATLANTIC DIVISION|  PHILADELPHIA DISTRICT OF 7
[T PROJECT 10. SIZE AND TYPE OF BIT 4-3/4" side—discharge trivane
Pearce Creek T, DATUM FOR ELEVATION SHOWN (TBM of M3T7
2. LOCATION (Coordinates or Station] NAVO 29
15981684 E, 843674 N 3 MANUFACTURER'S DESISNATION OF OBILL
. ENCY F ailing 1500
UNI-TECH DRILLING CO., INC. TR TERER
3. HOLE NO. (As sh drawing titi : . : .
i numb’ef) own on drawing titie CSW-9 disturbed:; 69 undisturbed: O attempted
= NAME OF ORICCER 14. TOTAL NUMBER OF CORE BOXES O
Joseph Jester 15. ELEVATION GROUND WATER
8. D.ECTION OF HOLE 18. OATE HOLE  STARTED COMPLETED
B3 verticaL ) INCLINED 02/19/98 02/21/98
17. ELEVATION TOP OF HOLE 28.38 Ft.
7. THICKNESS OF OVERBURDEN
18. TOTAL CORE RECOVERY FOR BORING
8. DEPTH DRILLED INTO ROCK - =
8. TOTAL DEPTH OF HOLE 139 Ft. S.M, Cook
ELEV. |DEPTH| @ CLASSIFICATION OF MATERIALS CORE] Y5 A -~
e retee] EMARKS I
& (Description) REC 23 (f significant) 58
pur] z @
28.4
SAND; tan; medium dense; poorly Unless otherwise noted, SPT T F
graded; medium grained; with samples taken according to 14 -
trace clay. 12 | SBT | ASTM 1586 —
! | using bentonite mud, o |
"QuickGel" by Baroid. N
26.4 H 8 -
CLAY; yellow with some gray and o
red; stift; low plasticity; with -
some sand. 9" SPT -
2 P N
12 F
24.1 Top 4" CLAY; gray—brown with 8 r
some red; fow plasticity; then " B
SAND; tan; dense; medium 13" SPT -
grained; poorly graded; wet; 3 14 F
6 [
SAND; tan turning black at tip; [
as above; medium dense; silty at o
tip; wet. 13- SPT o
4 -
20.41 8.0 - L 2
20.11 8.3 JHH  Top 4 Siity SAND: black; woH |
- grading to silt; black soft; wet; ~ -
T non-plastic; trace fine sand; 14" SPT -
] s - F
" - E
18.41 10.0 [—
1 Alternating black organic clayey U
- silt and fine silty sand; soft; o -
. wet; trace organic material; 20" SPT -
4 Base 2" is woody; drier 8 1 n
:5 1 o
! as SPT 6; runny in parts; gray WOoH [
- and black spotted clay. _ -
.| 24~ | SPT -
| 7 - L
3 Sandy SILT; yellow—gray; wet; 1 F
al runny; soft. ___WOH o
i ¢ a- | SPT o
1 8 woH |
b woH [
1 Silty SAND: yellow—gray; very 1 C
e loose; runny; wet; medium -
i | grained; poorly graded g | SPT ° -
4 9
] : -
I ) e t E
{(continued) B
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Hole No.CSW-9 .

ELEVATION TOP OF AOLE SHEET 2
DRILLING LOG (Cont. Sheet) | 28.38 Ft. oF >
[FROJECT TNSTALCATION
Pearce Creek PHILADELPHIA DISTRICT
ELEV. |DEPTH} 2 CLASSIFICATION OF MATERIALS ICORE] W& -~
e REMARKS w
& (Description) REC| =3 (i1 signiticant) &S
— ° nZ &
| 2.4| 18.0__| e o e o
B Silty SAND: As SPT 9; dark WOR
B brown with yellow near tip.
i g | SPT -
] 10 -
& 41200 7 -
SANO; tan; foose; medium 2
grained; pooriy graded; wet with a
7 trace silt; some multicolored 8" SPT
ciay in top 3", trace mica. " 5
7
SAND; brown with occ. orange 10
areas; dense; medium to fine —,7
] grained; poorly graded; with 15" SPT N
some silty trace mica. 12 18
18
SAND; orange; dense; medium 18
grained; poorly graded; with 22
] some silt; trace mica fiakes. 15" SPT o
30
SAND; as SPT 13. 18
.27
. | SPT
— 13' —_—
14 32
30
SAND; orange to reddish; As 14
SPT 13. _._‘5
2 g | SPT
15 16
16
Top 6" as above; then On piece of gravel at
TIHT Silty SAND; gray—-vyellow, medium sand/silty sand interface.
JHHN dense; very fine; trace mica; 20" SPT
JIHI trace black orange silt spots; 16 10
mii trace gravel.
HJiHH 12
i 10
= H i3 | SBT 2
HHE Siity SAND: gray: medium dense; 7 8
“SHH very fine grained; poorly 8
~5.6134.0 graded; with trace mica.
_f
A/ I Silty CLAY; gray; stiff; with some i
b very fine sand; with trace mica; 7
i trace wood. 12+ | SPT
] 18
_/ 6
:% 7
:/ As SPT 18; Silty CLAY; with some 4
] very fine sand. A
3 1o~ | SPT
:/ 19 6
-9.6|38.0 7 8
CLAY: gray: very stiff; low 10
plasticity; trace mica; trace
sand. 21 SPT 10
20 12
R 10
(continved)
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Hole No.CSW-9 .

ELEVATION TOF OF HOLE SAHEET 3
DRILLING LOG (Cont. Sheet) | 28.38 Ft. oF >
PROJECT INSTALCATION
Pearce Creek | PHILADELPHIA OISTRICT
ELEV.|DEPTH| & CLASSIFICATION OF MATERIALS ICORE] W5 >
e REMARKS 9.
& (Description) REC| 33 af significant) &5
w ° wnZ &
| _—-/640.0__| — e e —_—— |__40
Top 7" as SPT 21, slightly Peat turns black with [N of
softer; grading brown; then; exposure to air. |-
Clayey PEAT; brown-black; 24 | SPT 8 F
moist; grading into woody clay 2t 7 [
at base. u
8 N
42
CLAY; gray—brown; stiff; low 8 [~
plasticity; with trace wood; P [
some; trace angular sand-sized 22" SPT -
grains. 22 7 [
8 C
] [— 44
CLAY; brown; as SPT 22. S I
< 8 n
. | SPT =
21 23 P
5 [
|— 40
CLAY; brown; as SPT 22. One orange spot ~ 1/4" 5 N
wide, 8 o
21" SPT o
24 7 5
-/9.6148.0 : LA W
] Silty CLAY: brown with occ. Turns darker with exposure 8 N
B white or gray sand blobs; as to air. 8 -
. SPT 22. o | SPT .
_/ 25 | s F
—z16)s0.0 Y . Fo
:// CLAY; brown truning to 22 I
-1 gray-black with exposure to air; 25 -
] hard; as SPT 22; with some 24" SPT -
-/ black areas. 286 32 F
:ééé 35 F
— |—62
:/ CLAY; as SPT 28; with more L o
E frequent white spots on inner 15 -
] surface of sample as broken 23" SPT -
, apart; no angular grains as 27 Py [
. betore. u
_/ 12 L
—] [—54
:% CLAY; as SPT 27 n o f
] | seT a4 [
— 20
:/ 28 ° F
:ééé 2 F
— |—s6
:/ CLAY; as SPT 27. Looks like most of sample 12 -
1 pulled out tip (did not break P
] 4+ | SPT | off — trap bent backwards). -
‘%%¢ 29 2s I
:Zéé 18 [
—] 58
:/ CLAY; gray and black; as SPT 2 r
B 27. 5 -
i 21 SPT -
-/ 30 s F
2/ 18 [
- —60
-/ CLAY: as SPT 30. o F
] .| SPT o b
:;ZZ 20" 1 Ty —
I . -///_________ — 0t
(continvead)
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Hole No.CS

W-9.

ELEVATION TOP OF AOLE SHEE T o
DRILLING LOG (Cont. Sheet) | 28.38 Ft. e
FROJECT TNSTALLATION
Pearce Creek | PHILADELPHIA DISTRICT
ELEV. |[DEPTH| 2 CLASSIFICATION OF MATERIALS ICORE] 5 ~
! REMARKS D
& (Description) REC =z (if significant) 3
3 wnwZ o
| ~55.6162.0__| ——— ——— — B ——
:/% CLAY; as SPT 31 12
] .| spT 12
~— 23
:Z;zi 32 17
:%/% 15
:/ CLAY; as SPT 31, with more
4 frequent white shells (trace). s
] 23 | SPT
3 12
I/ CLAY; as SPT 31, 10
_(/ 10
N . | SPT
— 24
-39.6|68.0 - // ‘o
HHH Sitty SAND: dark gray: very 14
HHY dense; fine grained; with trace =
K mica; trace wood. 24" SPT
i 35
AHK 20
-6170.0 I} 20
7 Silty CLAY; gray and biack; firm; End of day 02/19/96.
B low plasticity; tow to no
i dilatancy; with trace wood and 21 SPT
-/ trace mica flakes. 36
—43.6172.0 7 /
Y CLAY: dark olive green with 12
black; with trace vegetative 10
matter; trace mica; moderate 24" SPT
plasticity; no ditatancy; moist; 37 12
15
As SPT 37; with occ. white 3
spots (shell remnants). )
24~ | SPT
38 9
]
As SPT 38. 3
.| sPT 3
24
39 4
3
As SPT 38; slightly more 3
frequent shell pieces; turning
black with green in base 8" 24" SPT 5
40 8
]
CLAY; black; as SPT 40. Low recovery; appears most 8
of sample pulled out base of _‘—'7
5" SPT | spoon.
25
Top 12" as SPT 41; 13
PEAT,; gray with brown and
~-54.6|83.0 black: dry: fight; some sheils. o | SPT 12
| s
(continved)
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Hole No.CSW-9

ELEVATION TOP OF HOLE SHEET 5
DRILLING LOG (Cont. Sheet) | 28.38 Ft. o >
TT INSTALCATION
Pearce Creek PHILADELPHIA DISTRICT
ELEV. |DEPTH| 2 CLASSIFICATION OF MATERIALS CORE| W > .
i (Description) REC| % (1 Siomiieant) E
— jo =]
| —55.6184.0 — e —_— 1 &
B/ . . . X
qf Drilled to 86' easily no N
n resistance - still in peat or -
jffg 29 ciay. -
-5/7.61886.0 “/ . [ _ae
Top 8" as SPT 41 (black Photo. 7 [
-58.3 organic clay) then a7 Lt
Grading over 4" into SAND; 18" SPT -
gray: very dense; fine to coarse : 43 66 I
grained in poorly graded lenses; —_F
-59.6 with trace silt; trace wood; 48
- trace fine gravel. o —88
Jmms Interbedded lenses of SAND; e
o PEAT and woody CLAY. As SPT SPT 25 5
i 42 and 43; and brown woody 17" | 44 —1
ity 18 n
Lo clay. L
Jrnns s F
thrhele ‘ —900
i vl Slough of CLAY to fine gravel,; ~ 2" slough. St [
4mnnd as SPT 44, ——18-_'
=52.6] 91.0 g o SPT __ =
- 45 3as "
so F
—] —_—2
SANDO; light brown to 57 [
yellow—-brown; very dense; 40 B
coarse grained; poorly graded; 14 SPT -
with some tine gravel; some 48 130 5
medium sand. -
52 -
— — 194
As SPT 46:; SAND. Switched to downhole L
hammer @ 94°', Sampling —22 -
5" SPT | through open and trivane 6" -
47 | bit, large rods. Biow counts 48 F
1 not compar abile to a%ove.7 -
_ I Difficulty turning bit @ 94.7. o
67.€196.0 7 Broken pieces of large |— 96
JHH Silty SAND; white; poorly quartz rounded gravel in o
“JHH graded; medium grained; soupy wash as circulating @ 96°. -
“HHHY in parts; slightly dilatant 14 SPT -
JHHIH (rubbery) when manipulated. 48 L
-so.¢l98.0 il — Foe
Y7 Silty SAND and CLAY; as SPT 7 r
- 48; with <2" lenses of light gray —21 -
= clay; clay is plastic; moist. 5+ | SPT o
j/ a8 20 F
J/ — Lo
:/ SAND and CLAY; clay as SPT 22 |
E 49; sand is medium grained; 33 H o
_“/ poorly graded; with some silt. 15" SPT -
50 [
] / 7
I/ L
—/ — 1 0z
:/ As SPT 50; clay has trace 25 r
E gravel, 39 -
; / b | sPT 3 F
R S 70
Y —Ft 104
:/ As SPT Si. 150/6" |
5 . |seT F
:% 5" | "s2 .
e [
— -A————————-———-—— -—__.__________._.:.we
rcontinved)
ENG FORM 1838 PREVIOUS EOITIONS ARE OBSOLETE. PROJECT HOLE NUMBER
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Hole No.CSW-9 .

ELEVATION TOF OF HOLE SHEET &
DRILLING LOG (Cont. Sheet) | 28.38 Ft. oF
[PROJECT INSTACCATION
Pearce Creek | PHILADELPHIA DISTRICT
ELEV. |DEPTH| 2 CLASSIFICATION OF MATERIALS CORé ';_"._é REMARKS S .
& (Description) REC| =3 (if significant) &
by . % 52 pur]
- = [an]
| =776 (106.0 | S, B
As SPT 51, SAND and CLAY Lenses <2" thick. 54 |
¥ interlensed. . sPT 100/ 4" :—
] 53 N
. - 10
— -
] No Recovery. 33 -
=40.2109.0 1 o | T oo
] 54 N
—Ji Piece of quartz slough !
i- Siity SAND; white; fine to medium blocking gpoon; brokgen 3
—‘.. grained,; poorly graded. PT grave[ originally > spoon 100/4" [
— 2" diameter, -
B! 55 N
uil s
1 ~ 2" slough sand and clay. 100/5" I
Al . | sPT -
By <1 568 -
-856|114.0 - ..
SAND; tight tan to white; dense; Some drilling fluid invaded 100/6" I
medium grained,; very poorly sample, scraped most off @ E— N
. graded; quartz; trace siit. 4n SP7T edges. ™
s N
] — T e
SAND; as SPT §7; slightly S0 I
coarser (still medium grained); so/ L
s slightly darker. 5 SPT > r
58 [
SAND; as SPT 58; brown. 62 I
- s+ | SPT sy
59 -
3 SAND; as SPT 58; brown to ‘| Gray may be from drilling 1wo/6" |
gray. fluid. D
5" SPT -
80 n
i —_—f
SAND; white, tan, and brown; Slightly more feldspar grains 31 N
very dense; coarse grained, than previously, stilt <6%. _—57 o
poorly graded; with some silt; 10" SPT : -
trace fine—medium sand; trace 6t so/t [
clay in laminations. - r
SAND; reddish—brown; dense; . 39
coarse grained; moderately well so/1 L
graded; with some silt; some P SPT L r
-97 701255 i gray clay in 1/2" lenses. 62 Gray and red clay in wash as C
_17/ drill to 126°, a
R CLAY; variegated brown, red, ‘ Lot of coarse sand (slough?) 16 -
g pink, gray, and green; hard; on top. - = F
] plastic; with deep wine red or s | SPT 3 F
B orange spots; moderately moist; 63 18 -
] with mutticolored sand in base ™
-99.5128.0-/A_‘-__________ . F o
‘ (continved)
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Hole No.CSW-9

DRILLING LOG (Cont. Sheet)

JELEVATION TOF QF HOLE

SHEET 7

28.38 Ft. o 7
[PROJECT TNSTALCATION
Pearce Creek PHILADELPHIA DISTRICT
ELEV. |DEPTH| 2 CLASSIFICATION OF MATERIALS CORE| W& >
' = REMARKS (7.
& (Description) REC| 23 (f significant) 55
w % w:27 —
- [s o]
-98.6128.0 S J | 8
p Silty SAND and CLAY; orange 29 |
B red and gray; sand and silt a1 |
A weakly to moderately cemented a4 SPT -
B in laminations. 64 [
_ [ 13c
3 Sandy CLAY; light gray; hard; 29
E dilatant. a7 -
- o | SPT F
: 65 so |
/036 1132.0 13z
CLAY; variegated red and gray; Driven 2" when set silt and 12 [
dry. moderately plastic; with sand more prevalent in gray 25 -
some silt; trace very fine sand. 20" SPT | areas. -
66 1z F
___:.;34
CLAY; red and gray; as SPT 66. Driven when set. sogt [
2t F
SPT
20" —
67 s |
~/07.6136.0 _V// — T 3
Y5 Sandy CLAY; light gray; dense Able to mold with finger 4 I
e slightly moist; fine grained; with pressure 60% silt/clay by —3_4—~
. trace medium trace coarse 20" SPT | settling volume after ~ 16 -
-/ grained sand. 68 | hours. 45 I
_Z/ 138
3 Sandy CLAY; as SPT 68. lseT 42 r
. L 59 Tanser b
-/0.61139.0 ﬂ 100/6"
b Classitications listed above are E.0.B. @ 139", -
] based on BVWS standard o
g classification procedures and -
-] ASTM D 2488-90 Visual Manual —140
. Classification; not on [
1 Laboratory Analyses. r
] 142
3 s
-1 -
E -
- -
- [ 144
— 146
_: 148
] [ 150

ENG FORM 1836
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BORING NUMBER _CSK-10

US ARMY CORP OF ENGINEERS

CLIENT _USEPA

DATE DRILLED _8/6/56

PROJECT __PEARCE CREEK

SURFACE ELEVATION _32.53 NAVD 88

NORTHING _ 1597712

GEOLOGIST __D. SIRKIS

EASTING 842664

§§ ‘L;ﬂ E % E g . g DESCRIPTION AND REMARKS WELL DIAGRAM
8T13181212 2|8 Ty
= P \\Q N

T I \

4 F FL .L§ %r\.

1 ! & § \

5 — SN N -
N N
L g % §
: [ 1NN
10+ 5 NN | S
NN

‘ | i\

_ [ N N | ]
197 - N § 1
‘20" 0.7 | 38 | NA [~ light grey, very fine SAND, with rust brown lenses, § § §\ § ]

- ) . some silt ': § § 5 J

7 10 | 84 | NA [~ light grey, very fine SAND, with rust brown lenses, § § § h

4 ) . some silt, with some clay .g § § .

J 13 o | Na ~—t5w .light rust brown fine SAND % § § 4
25-— - ' — a_lternatingllight Drown,_light rust, and light grgy . § § -

i S | fine to medium SAND, with clay lenses from 24'-24'2 \ § |

] 0B NATL | alternating light brown, light rust, and light grey § §

D fine to medium SAND § §

l 08 8 | NA T - { sp | light brown medium SAND § §
30"‘ 12 1 35 | NA ., - SN atternating layers of light brown, rust, and light § § n

4 L . grey fine to medium SAND \ \

1 |38 |Nal - § \

. L \ §

. D [~ alternating layers of light brown, rust, and light § §

. 15 o8| nal : - grey fine to medium SAND, trace clay § §
35_. . |— rust brown medium to coarse SAND, some clay % \ —

1 lulestnal | F N N ]

] St N N ]

T 1.0 | 44 | NA I~ alternating thin layers of light brown and light § § b

4 .- _ ) L . grey medium to coarse SAND, trace clay § § :
40 1273 | na b -+ 4+ A




US ARMY CORP OF ENGINEERS

BORING NUMBER _CSKH-10 CLIENT _USEPA
DATE DRILLED __8/6/96 PROJECT __PEARCE CREEK
SURFACE ELEVATION __32.53 NAVD 88 GEOLOGIST 0. SIRKIS
NORTHING _1597712 EASTING 642664
%E g E: § § % § DESCRIPTION AND REMARKS WELL DIAGRAM
_ T e T e YN
07| 41 | NA oo _' oW light brown sandy GRAVEL % §
O . C I gl?rxglr::: gr'z:/]estiﬁryiiéié on tip of spoon § §
10 | 85 | NA 'TTT m § §
45—« 11 — purplish grey silty SAND gradipg into cream § § -
B | colored gravelly SAND at 451 \ §
4 LSS A | purplish grey silty SAND gradun_g into cream § §
colored gravelly SAND to 47.4 \ ’\\\
7 -,°{SP white ciean fine SAND and gravel § §
em | {O-75] 55 [ NA " as above, no gravel § §
50+ .- | SW white coarse well sorted SAND, trace fine black § % ]
T [ - sand particles § §
T 05|50 | Naf. - white fine to medium SAND, some soft silty clay % \\\§
4 . s r?'ucaéous \\\ §
025 50 | Na s I 1"-thick gravel and sand lens, trace clay § §
55- C . [~ micaeous white fine to medium SAND, trace clay . § § -
N
i N N
: N N 3
60- : ENN ¢
! $ NN
s N N °
_ : NN
* N\
- - N N _
65 gravel ' % §
h N
_ . N R
- | VA
- - N \ -
- | L
_ _ N N |
N N
] o NN |
‘ = NN |
75+ o F N
‘ S N N |
[ N N
N
80 L NN 1]




US ARMY CORP OF ENGINEERS

BORING NUMBER _CSW-10 CLIENT __USEPA’
DATE DRILLED _8/6/96 PROJECT __PEARCE CREEK
SURFACE ELEVATION __32.53 NAVD 88 - GEOLOGIST 0. SIRKIS
NORTHING _ 1597712 EASTING _642664
=21.. Q| wn
= —_ o
T W « -3 <
Tvlz| S |aje| 2|3
THHEAE IR DESCRIPTION AND REMARKS WELL DIAGRAM
° o812 |g| 2|8
& s @
R

pebbles, iron cemented sandstone, and white

4 S | gravel quartzite pebbles ® ]
85 1+ <
5 3
n - 2 5 {
- - E -
4 R 8}
= ]
4 R § .
90 - g l _
- - “ T -
o g L
. S " gravel layer ’é’ 'g T
- ’ ' - _v E ]
©
95 - 3 -
J s 1
~t - -1
100 — ¥y = -
- - : g ﬁ -
] A :&: = s
105+ B o = -
i i S = S
x = <
. - g LIE] & A
X = 5
T B -~ - g T
< —_
-4 - 8 = -
10— — & = -
N = 5 = i
. R < = i
. L pum p
_ J = r |
115 Bottom of Boring at 115’
. L ]
. L i
- -







US ARMY CORP OF ENGINEERS

BORING NUMBER __CSW-1/ CLIENT __USEPA
DATE DRILLED _8/22/96 PROJECT __PEARCE CREEK
SURFACE ELEVATION __24.46 NAVD 88 GEOLOGIST 0. SIRKIS
NORTHING _ /599284 EASTING __645357
ES . o 7))
= |4z |E|8|2|2
ad|Fju|lg|e|z|0o DESCRIPTION AND REMARKS WELL DIAGRAM
e~ |2 &dlslejx|= I
g|2|*|&|3
a
111 sMm brown silty SAND, trace gravel, dry N \Q
- - \ \ -
1 1.0 ] 30 [ NA{.]] - dark brown micaceous silty SAND I_:L "§ §"' N
] I SENEN -
3 NN
7 L0 | 13 | NA 7T g orange fine to medium SAND, trace gravel, dry g % § h
] T NN ]
] 1.0 8 | NA Y. CL grey soft CLAY g % § b
SP I tan medium clean sand 2 § § 7]
7 12 ] 8 | NA RELES orange fine to coarse SAND, trace gravel ; § § T
1 i L white SAND and GRAVEL, dry ¥ \§ § ’
04 | |mESd g § § 7
i} 7d T % \\\\ § T
T |27 [NMlsd T § § ]
- o - \ \ -
i - ooc - § \\\ -4
- Mo NA LS § §
(15 =] s N N |
1 {w|2|wmls] g § § 1
c-q | s NN ]
. ) : N N
= : NN
. 12 W |NAT T TSW orange-~brown fine to medium SAND, trace gravel, : § § - b
. C - moist © \ \ g .
._ o
20 sl e lnal - dark grey to light grey fine to coarse SAND, % \\\s § ; —
] : L | trace gravel o % § g ]
R grey fine to coarse SAND, saturated, trace E § § i
T 20|28 | NA | - " gravel to 1" maximum diameter % § §
T o "~ brown-grey fine to coarse sand, saturated S § § T
2 . 16t 2t Na - rr_ more gravelly % § § _
] o N N
T L7 {30 | NA L . = 1" max gravel diameter § § 7
) 1t | NN |
4 L7 | NA = I grey-brown fine to coarse SAND, trace gravet § §\\ 7
1 . : ) i greenish-grey very fine to medium SAND, trace § § i
30 18] : INAT — silt, saturated § § —
- . : - grey gravelly SAND, saturated § § b
] 20| 37 | NAa | [~ greenish-grey very fine to medium SAND, trace § § b
i o . silt, saturated § § .
e 20| 34 | NA L - as above, very fine to coarse, trace g avel § § .
35— 1‘ S L wood pieces, small amount of red clay, more gravet § § -
. 20| 21 | NA / ; CL orange and grey CLAY with lenses of sandy clay % \\\§ 4
N - and clayey sand § § 4
4 21 14 | na % - more orange, few hignile seams § § 1
J r ! § J
40 |1s |27 | na L + K < -




BORING NUMBER __CSH-1!

US ARMY CORP OF ENGINEERS

CLIENT _USEPA

DATE DRILLED _8/22/96

PROJECT __PEARCE CREEK

SURFACE ELEVATION _24.46 NAVD 88

GEOLOGIST __O. SIRKIS

EASTING 645357

NORTHING __1599284

z . 8w
x W > | & E - 9Q
- x| S O |
a9 Y21z |¢8 DESCRIPTION AND REMARKS WELL DIAGRAM
& 3 a | =
e v 8 ala|l &9
w S|l o
@
/ /] cL
7 // [~ 0.2" gravelly sand lense i
] 715 |NA[ " Ton orange-brown fine to coarse SAND Y 1
. 2
. o - = 4
- grey clay lense, gravelly sand § %
] 08| 8 | NA 8 O 1
45_ / CL | orange, tan, and light grey CLAY, sandy gravel 3 :
to 44.1 EE 3 —
T 1.1 | 27 | NA / ™ % 5, 4
i % light grey sandy clay ;,
1.4 | 18 | NA B < 7
4 / | light grey CLAY and sandy CLAY g ]
o
50 e | 7 |na % B S —
. - ~ _
T .71 35 | NA / 3 : ; 1_] 1
—— 5P orange and tan medium SANG, saturated =1 fg
55 y 1.0 | 45 | NA F - " SW T 01 ion concretion =0 os2 T
~| e N R =0 8BS
S L =R EE—J
t| 45 | Naf l 1=l ] §8
4 L L d =1 o 4
i o | gravel piece e - E ] R J
24 | NA §. 5 o ©
- VR - gravel piece g 'g .
. A 2 s
60_ 10 | 40 | Na / a orange-brown gravelly SAND S —
. / F red-grey stiff CLAY 5:.\ l T
: -] 4 H 4
374‘ Bottom of Boring at 62° €
4 N S 4
o
- - u-) -
17
65~ - o i
» 5 S 4
. L 4
E L 4
. - 4
. B 4
] i ]
80'— = ]




US ARMY CORP OF ENGINEERS

BORING NUMBER _CSW-12 : CLIENT __USEPA
DATE DRILLED __8/14/96 -~ 8/22/96 PROJECT __PEARCE CREEK
SURFACE ELEVATION __39.02 NAVD 88 GEOLOGIST __D. SIRKIS :
NORTHING __{599284 EASTING __641002 /
g == A
Zoldl x| g <
a8 iElu|2| e o DESCRIPTION AND REMARKS WELL DIAGRAM
&~ |23 |58|¢e = b 1
o a a o _H__
w w
a
OH
. - dark brown organic SILT, some clay r § T
i B X | i
TN
- - 2 \ |
] I ERIN ]
5- = 21N _
i i 3N ]
RN
] ™ dark brown organic CLAY, some peat ;,_'.‘ % N .
] 7] 2 | NA ~ grey siity CLAY (from cuttings), slightly micaeous, g § § 1
— - soft -~ \ -~ -
O \ S
10 - 5 § -
- - gq § |
] \ -
[ \

silty CLAY

22727

T
4* diameter stainless steel riser

grey sitty material (from cuttings)

1
1
e

N e

T T 1
b————————— Morie #00 sandpack —————— >« bentonite seal >
1 1 1

30— Y white and black fine grained, well sorted SAND, wet iﬁ = m
_ L Q =
[ as above, becoming all white, trace very fine ,‘; 1=
- 15| 78 | NA X black mineral § -
. “| S" | tan fine to medium grained silty SAND z 1=
o 2 -
1 {o03[so|nNaf - i x =
35— T5p tan medium clean SAND S = 7]
.. Q -
| ™ 1/4” grey clay seam o 1=
] 101 1 [ NA|. - "~ white medium SAND with 1/4" brown clay seams 5 =
- R - i S :
0 . . - Y =
- 0] 8 | NA ., white fine grained SAND, trace kaoimite
40 13| 80 | Na SWA~  yeliow silty clay seam, trace gravel 7

sP
tan fine to medium grained SAND




4§

BORING NUMBER __CSW-12
OATE ORILLED __8/14/96 ~- 8/22/96

SURFACE ELEVATION

US ARMY CORP OF ENGINEERS

CLIENT _USEPA

PROJECT __PEARCE CREEK

39.02 NAYD 88

GEOLOGIST 0. SIRKIS

NORTHING __ 1599284 EASTING __641002
= . Il w
= -~ | &
z_|ulz|e|B|2]S
elglulglel|z|® DESCRIPTION AND REMARKS WELL DIAGRAM
o~ lslale|21%1 8
olglel| @
w 17
e o]
*{ SP white fine grained SAND S
. . - ® .
12 1 24 | NA L GRAVEL (from cuttings) S
- < -
. - | SW grey fine to medium grained sity SAND 3
.”I." oL yellow-brown silty CLAY, some sand, trace gravel §
45 2.0 [ 84 | NA SW whitish grey fine to medium SAND, trace mica .g
, SP as above, trace sitt 2°
y 18 | NA ‘ ‘ . x
i |\ light colored fine SAND (from cuttings) J
i Bottom of Boring at 46" ]
- : ]
4 L J
. - J
- - -
- — -
80 = ]




US ARMY CORP OF ENGINEERS

CLIENT _USEPA

BORING NUMBER _CSK-13

PROJECT __PEARCE CREEK

GEOLOGIST _O. SIRKIS
EASTING ._643662

OATE DRILLED _8/8/96 - 8/9/96
SURF ACE ELEVATION __18-32 NAVD 88

NORTHING __ 602744

1eas ajouaq/inob

A §

7

WELL DIAGRAM

777722 s 2

7722

P §

13511 [33)S SSIUIR)S I3)3WEID b

}
r\ogougea /oM [93)S J3)awelp ,g

o
>

DESCRIPTION AND REMARKS

1 1 1 L L 1 1 L 1 — 1 1 1 1 — 1 1

1 L _r 1 [ L i — 1 1 L i _ 1 L L1 _ L ] 1

1

1

SSV10 1I0S

907 JIHdVH9

(wdd) Q1d

'14/5M078

(1) AY3A023Y

ERCLIAS

1334
H1d30







a BLACK & VEATCH Special Projects Corp.
WELL INSTALLATION LOG

NO. CSW-4

CLIENT
USACE - Phila, District

PROJECT
Pearce Creek

PROJECT NO.
40650.00t

PROJECT LOCATION

West of Cecilton, MO (Cecil Co.)

COORDINATES TOP OF RISER ELEVATION (DATUM)
N 642539.68 E 1597955.23 38.13 (NAVD 88)

DATE
1/3/96

STRATUM MONITORED
Sand

LOGGED BY
Lusheng Yan

CHECKED aY
S.M. Cook

APPROVED BY

DRILLING CONTRACTOR
Uni-Tech Drilling Co.

DRILL RIG
Failing 1500

DRILLER
J. Jester

2.88°

«——PROTECTIVE CASING
8 inch diameter steel locking

ROUN ATION
36.25 (NAVD 88)

NN D00 0000

v
a
NN

TR

Cement-Bentonite grout

LD._&_T_Y_EE_QEBISEB_EIEE
4 inch Schedule 40 PVC

Johnson/Wheelabrator

IYPE OF SEAL

/!———Bentomte Slurry

Baroid granular bentonite
SCREEN OR LPENINGS SIZE

4 inch Sched. 40 PVC
w/0.015" slots

IYPE QF FILTER

-<— Morie Co. #1

New Jersey Well Gravel (4 bags)

8 inches (0.67 ft.)

Timco Mfg. High—Flow 9 rows/inch

METHODO OF INSTALLATION:
Boring sampled at 10-12', 18-20", 20-22°, 40-42°, 50-52', 55-57", and 58-60". The hole was reamed to 8". 3 centralizers were placed.
Measuring point marked on top of casing.

REMARKS:

Maryland Permit #CE-94-1019. Top of casing female threaded for later extension. Well developed on 01/05/95 using a surge block and
submersible pump, Final flow rate 7.5 gpm. Static water level 31.82° BTOC @ 10:58 on 03/01/986.







BLACK & VEATCH Special Projects

NO. CSKW-5
WELL INSTALLATION LOG
CLIENT - PROJECT PROJECT NO.
USACE - Phila. District Pearce Creek 40650.001
PROJECT LOCATION COORDINATES TOP OF RISER ELEVATION (DATUM) DATE
West of Cecilton, MD (Cecil Co.) N 840417.95 E 1800880.22 47.30 (NAVD 88) 11/30/95
STRATUM MONITORED LOGGED BY
Sand S.M. Cook
CHECKED BY APPROVED BY
3.M. Cook
DRILLING CONTRACTOR DRILL RIG DRILLER
Uni-Tech Drilling Co. Failing 1500 J. Jester

90.33°

75.

NN\

—— PROTECTIVE CASING;

8 inch diameter steel locking

ROUN VA
47.30 (NAVD 88)

TYPE OF SEAL:
Cement-Bentonite grout
——— L0._& TYPE OF RISER PIPE:
4 inch Schedule 40 PVC Johnson/Wheelabrator

IYPE OF SEAL;
Bentonite Slurry Baroid granular bentonite

SCREEN OR OPENINGS SIZE:
4 inch Sched. 40 PVC w/0.015" slots Timco Mfg.
High-Flow 9 rows/inch

Morie Co. #1 New Jersey Well Gravel (4 bags)

DIAMETER;
6 inches (0.5 ft.)

METHOD OF INSTALLATION: .
Boring sampled to 153.5 depth, grouted up to 981.5° depth on 11/29/95. On 11/30/95 reamed to 92° depth. Set screen/casing to depth,
tremied filter pack to 76.5' then put 1.3' of Morie Co. #0 sand on top to form a secondary filter pack and prevent intrusion of bentonite
slurry seal. Tremied slurry seal, allowed to hydrate for ~1 hour, then placed grout seal.
above base, one 80° above base. Flushmounted with 8 inch diameter protector, a locking cap, and 3' x 3' pad. Measuring point marked

3 Centralizers placed. One at base, one 30°

on top of casing.
REMARKS:

Maryland Permit #CE-94-1080. Well developed on 01/24/98 using a surge block and submersible pump, Final flow rate 30+ gpm. Static
water level 38.92' BTOC @ 09:07 on 03/01/98.







E BLACK & VEATCH Special Projects Corp.

NO. CSW-9
WELL INSTALLATION LOG
CLIENT PROJECT PROJECT NOC.
USACE - Phila. District Pearce Creek 40850.001
PROJECT LOCATION COORDINATES TOP OF RISER ELEVATION (DATUM) DATE
West of Cecilton, MD (Cecil Co.) N E 30.9 (NAVD 88) 2/22/98
STRATUM MONITORED LOGGED BY
Sand S.M. Cook
CHECKED BY APPROVED BY
S.M. Cook
DRILLING CONTRACTOR DRILL RIG DRILLER
Uni-Tech Orilling Co. Failing 1500 J. Jester

B S ':l «—PROTECTIVE CASING

8 inch diameter steel locking

2.52'
—— GROUND ELEVATION
¥ 28.38 (NAVD 88)
IYPE OF SEAL
] Cement-Bentonite grout
" * 4 inch Schedule 40 PVC
. Johnson/Wheelabrator
7
5 j j TYPE OF SEAL
125° v 4 ﬁaentomte Slurry

Baroid granular bentonite

SCREEN OR OPENINGS SIZE
4 inch Sched. 40 PVC
w/0.015" slots

10.33’

i IYPE OF FILTER
.-:;*———Mone Co. #1
( New Jersey Well Gravel (4 bags)

A
N/A' IYPE OF SEAIL
Y N/A

8 inches (0.67 ft.)

Timco Mfg. High—-Flow 9 rows/inch

METHOD OF INSTALLATION:

Boring sampled to 139° depth. Reamed to 127' depth. Held screen/casing 25' depth, tremied filter pack to 113’ and placed ~2' of Morie

Co. #0 sand on top to form a secondary filter pack and prevent intrusion of bentonite slurry seal.

Tremied slurry seal, allowed to

hydrate, then placed grout seal using tremie pipe. 4 Centralizers placed, one at 25" above base, then every thirty feet above. Placed
8 inch diameter stickup protector, a locking cap, and 3' x 3’ pad. Measuring point marked on top of casing.

REMARKS:

Maryland Permit #CE-94-1134 Well developed on 02/23/96 using & surge block and submersible pump, Final flow rate 10 gpm. Static
water level 25.10' BTOC @ 17:08 on 03/01/98.







Appendix C

Geotechnical Testing Results
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GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 2

—— ——— - ——— — — — — —— - W b D D e —— D e Y T T S D M D P S b - S D = = = —— — —— i a ——

Date: 2 January 91
W.0. No.: PEARCE CREEK, MD
Req. No.:

Contract No.:

Project line 1 PEARCE CREEK DISPOSAL AREA
Project line 2 GROUND WATER STUDY

Area line 1:

Area line 2:

Boring No.: csw-1
Sample Data
Lab No.:
Sample No.: SPT-19,20,&21
Elev or Depth: 40'-41.5"
Class 1::
Class 2::
Natural water content: Liquid limit:

Plastic limit:

——— . - —— - — - D D D e - D D - D D D e G M S D D e e — D D D D e e D D e - S - — e T — ———

—— S - D D D D D e D D D . G D D e M S D D D D D e D D e - G — T —— - A ——

Initial After wash
Dry sample and tare= 682.40 666.60
Tare = 295,50 295.50
Dry sample weight = 386.90 371.10

Minus #200 from wash= 4.1 %
Sieve tare method

Sieve Weight ~ Sieve Percent
retained tare finer
0.25 1inches 0.30 0.00 99.9
# 10 6.80 0.00 98.2
# 20 40.60 0.00 87.7
# 30 37.30 0.00 78.0
# 40 55.00 0.00 63.8
# 50 67.40 0.00 46.4
# 60 33.30 0.00 37.8
# 80 54.40 0.00 23.7
# 100 31.90 0.00 15.5
# 120 11.70 0.00 12.5
# 200 28.40 0.00 5.1

% + 3 in. = 0.0 % GRAVEL = 0.2 % SAND = 94.7
% FINES = 5.1

D85= 0.75 D60= 0.388 D50= 0.318
D30= 0.2049 Dil1b5= 0.14672 D10= 0.10151
Cc = 1.0666 Cu = 3.8194



MD

PEARCE CREEK,

W.0. No.
Req.

PHILADELPHIA DISTRICT

DEPARTMENT OF THE ARMY,

No .

CUSTOM HOUSE

CORPS OF ENGINEERS,

2ND & CHESTNUT STREET

Contract No.

U.S. STANGCARO SIEVE OPENING IN INCHES U.S. STANDARO SIEVE NUMBERS HYDROMETER
<
. . 5SS
a S 53 S+ aow o o o o g 8
o © _mad o3 33 3 T ¥ I ¢ 3¢
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200 100 50 10.0 8 1.0 0.5 0.1 0.08 0.0¢ 0.005 0.001
GRAIN SIZE IN MILLIMETERS
% COBBLES % GRAVEL %X SAND % SILT OR CLAY
® 0.0 0.2 Q4.7 5.1
Sample No. Elev or Depth [Nat Wx LL PL PI Ce Cy
®( SPT-19, 20, &21 40'-41.5° 1.07 3.8
CLASSIFICATION
®
Remarks: Project PEARCE CREEK DISPOSAL AREA

GRAOUND WATER STUDY

tab No.
Area

Boring No. CSW-1

Date 2 January 91

GRADATION CURVES




GRAIN SIZE DISTRIBUTION TEST DATA | Test No.f 2

Date: 2 January 91
W.0. No.: PEARCE CREEK, MD
Reqg. No.:

Contract No.:

Project line 1 PEARCE CREEK DISPOSAL AREA
Project line 2 GROUND WATER STUDY

Area line 1:

Area line 2:

Boring No.: CSW-1
Sample Data
Lab No.=
Sample No.: SPT-46
Elev or Depth: 92'-93.3!
Class 1::
Class 2::
Natural water content: Liquid limit:

Plastic limit:

—————— — —————— — ——————— A G S R T S G e S D G D D D T D D M D T S T v —— T — == —

Initial After wash
Dry sample and tare= 625.90 575.20
Tare = 308.20 308.20
Dry sample weight = 317.70 267.00

Minus #200 from wash= 16.0 %
Sieve tare method

Sieve Weight Sieve Percent
retained tare finer
# 10 0.10 0.00 100.0
# 20 0.50 0.00 99.8
# 30 0.40 0.00 99.7
# 40 0.40 0.00 99.6
# 50 - 0.90 0.00 99.3
# 60 . 2.20 0.00 98.6
# 80 56.80 0.00 80.7
# 100 114.90 0.00 44.5
# 120 31.70 0.00 34.6
# 200 50.20 0.00 18.8

% + 3 in. = 0.0 % GRAVEL = 0.0 % SAND = 81.2
8

D85= 0.19 D60= 0.163 D50= 0.155
D30= 0.1017



MD

PEARCE CREEK,

W.0. No.
Req.

PHILADELPHIA DISTRICT

CUSTDOM HOUSE,

DEPARTMENT OF THE ARMY,
CORPS OF ENGINEERS

No .

2ND & CHESTNUT STREET

Contract No.

U.S. STANDARO SIEVE DPENING IN INCHES U.S. STANDARO SIEVE NUMBERS HYOROMETER

in.
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200 100 SO 10.- 5§ 1.0 0.5 0.1 0.05 0.01 0.005 0.001
GRAIN SIZE IN MILLIMETERS
% COBBLES % GRAVEL % SAND % SILT OR CLAY
e 0.0 0.0 81.2 18.8
Sample No. Elev or Depth |Nat W% LL PL PI Ce Cy
® SPT-46 92°-93.3°
CLASSIFICATION
[
Remarks: Project PEARCE CREEK DISPOSAL AREA

GROUND WATER STUDY
Lab No.
Area

Baring No. CSw-1 Date 2 January 3!

GRADATION CURVES




GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 2

Date: 2 January 91
W.0. No.: PEARCE CREEK, MD
Reqg. No.:

Contract No.:

Project line 1 PEARCE CREEK DISPOSAL AREA
Project line 2 GROUND WATER STUDY

Area line 1:

Area line 2:

Boring No.: CswW-1

Sample Data
Lab No.:
Sample No.: SPT-53

Elev or Depth: 106'-107.5"

Class 1::

Class 2::

Natural water content: Liquid limit:
Plastic limit:

Initial After wash
Dry sample and tare= 465.40 454.90
Tare = 298.40 298.40
Dry sample weight = 167.00 156.50

Minus #200 from wash= 6.3 %
Sieve tare method

Sieve Weight Sieve Percent
retained tare finer
0.25 inches 0.10 0.00 99.9
# 10 0.60 0.00 99.6
# 20 1.10 0.00 98.9
# 30 5.00 0.00 95.9
# 40 63.60 0.00 57.8
# 50 58.10 0.00 . 23.1
# 60 7.80 0.00 18.4
# 80 ' 7.30 0.00 14.0
# 100-. 4.80 0.00 11.1
# 120 2.40 0.00 9.7
# 200 5.10 0.00 6.6
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Fractional Components
$ + 3 in. = 0.0 % GRAVEL = 0.1 % SAND = 93.2
% FINES = 6.7

D85= 0.54 D60= 0.429 D50= 0.395
D30= 0.3281 Di1s= 0.18880 D10= 0.13062
Cc = 1.9231 Cu = 3.2810



PEARCE CREEK, MD

W.0. No.
Req.

PHILADELPHIA DISTRICT

DEPARTMENT OF THE ARMY

No .
Contract No.

2ND & CHESTNUT STREET

CORPS OF ENGINEERS, CUSTOM HOUSE,

U.S. STANOARD SIEVE DPENING IN INCHES U.S. STANDARO SIEVE NUMBERS HYDROMETER
c
- c c c
c C. (= Q C A o 9
-~ =T T 88 4 2 & 8 8 =8
100 0o m N < «m «“m b h o b bl bl = W
| T | T — T T
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|
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w
x
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d
-
L
40
d
L
@]
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w
a
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o
200 100 ElY 10.0 -] 1.0 0.5 0.1 0.09 0.01 0.005 0.004
GRAIN SIZE IN MILLIMETERS
% CODBBLES % GRAVEL X SAND % SILT DR CLAY
®| 0.0 0.1 93.2 6.7
Sample No. Elev or Depth |Nat Wx LL PL PI Ce Cy
® SPT-53 106°'-107.5" 1.82 3.3
CLASSIFICATION
[ ]
Remarks: Project PEARCE CREEK DISPOSAL AREA

Area

Boring No.

GROUND WATER STUDY

Lab No.

CSw-1

Date 2 January 91

GRADATION CURVES




\
W.0. No.: PEARCE CREEK, MD
Reqg. No.:
Contract No.:
Project line 1 PEARCE CREEK DISPOSAL AREA
Project line 2 GROUND WATER STUDY
Area line 1:
Area line 2:

Boring .No.: CsSw-1
Sample Data
' Lab No.:
Sample No.: SPT-65
Elev or Depth: 130'-131.5"
Class 1::
Class 2::
Natural water content: Liquid limit:

Plastic limit:

Initial After wash
Dry sample and tare= 627.40 613.70
Tare = 296.00 296.00
Dry sample weight = 331.40 317.70

Minus #200 from wash= 4.1 %
Sieve tare method

Sieve Weight Sieve Percent
retained tare finer
# 10 1.50 0.00 99.5
# 20 46.80 0.00 85.4
# 30 101.90 0.00 54.7
# 40 - 86.60 0.00 28.5
# 50 44.30 0.00 15.2
# 60 10.00 0.00 12.2
# 80 11.00 0.00 8.8
# 100 6.30 0.00 6.9
# 120 2.90 0.00 6.1
# 200 5.80 0.00 4.3

—— —— —— ———— —— — — ——— W A - D D D - - - - - - - - - - - - - - - - - - - ———— - - - - ——— — - ———— ————— ——

$ + 3 in. = 0.0 % GRAVEL = 0.0 ¥ SAND = 95.7
% 3

D85= 0.83 D60= 0.626 D50= 0.560
D30= 0.4295 D15= 0.29376 D10= 0.19634
Cc = 1.5014 Cu = 3.1879



PEARCE CREEK, MD

W.0. No.
Req. No.
Contract No.

U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARO SIEVE NUMBERS HYDROMETER

2ND & CHESTNUT STREET

PHILADELPHIA DISTRICT

CUSTOM HOUSE,

c
- e ¢ e
. N LR B e o
5 S S: -Sv N o g [+] o [=3 : [<]
0o © m b am3Im I 5 § 328 3¢
T ] T T T
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200 100 50 10.0 5 1.0 0.5 0.4 0.085 Q.01 0.005
GRAIN SIZE IN MILLIMETERS
% COBBLES % GRAVEL %X SAND %X SILT OR CLAY
e 0.0 0.0 95.7 4.3
Sample No. Elev or Depth |[Nat WX LL PL PI Ce
e SPT-65 130°-131.5"° 1.50
CLASSIFICATION
¢
Remarks: Project PEARCE CREEK DISPOSAL AREA
GROUND WATER STUDY
Lab No.
Area
Boring No. CSw-1 Date \

ORPS OF ENGINEERS

JEPARTMENT OF THE ARMY

-
-

GRADATION CURVES




GRAIN SIZE DISTRIBUTION TEST DATA

Reqg. No.:
Contract No.:

Project line 1
Project line 2

Area line 1:
Area line 2:
Boring No.:

3 January 96
Pearce Creek, MD

Pearce Creek Disposal Area
Ground Water Study

Lab No.:
Sample No.:
Elev or Depth:
Class 1::
Class 2::

Natural water content:

Plastic limit:

SPT-16
32'-34"

Liquid limit:

Dry sample and tare=

Tare

Dry sample weight

Sieve tare method

Sieve

10
20
30
40

T e H: T He He TH: R W
o
o

Initial
246.30
= 0.00
= 246.30
Weight Sieve Percent
retained tare finer
8.20 0.00 96.7
14.30 0.00 90.9
14.10 0.00 85.1
27.70 0.00 73.9
57.90 0.00 50.4
36.20 0.00 35.7
41.10 0.00 19.0
11.80 0.00 14.2
4.40 0.00 12.4
10.30 0.00 8.2

% GRAVEL = 0.0

D85= 0.58 D60= 0.335 D50= 0.295
D30= 0.2294 D15= 0.15453 D10= 0.08995
Cc = 1.7478 Cu = 3.7196



MD

Pearce Creek,

W.0. No.
Req.

PHILADELPHIA DISTRICT

DEPARTMENT OF THE ARMY

No .
Contract No.

2ND & CHESTNUT STREET

CUSTOM HOUSE,

CORPS OF ENGINEERS,

U.S. STANDARD SIEVE DPENING IN INCHES U.S. STANDARO SIEVE NUMBERS HYORDMETER
c
- c ¢ ¢
c c ¥ ¢ 7 o o
- S-=ytIes . 2 2 28 I
100 Vo) m [y7) -l* - B : m » kY ™ ™ ™ ™ W
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200 100 50 10.0 5 1.0 0.5 0.1 0.08 0.01 0.00% 0.001
GRAIN SIZE IN MILLIMETERS
% COBBLES % GRAVEL % SAND % SILT OR CLAY
el 0.0 0.0 g1.8 8.2
Sample No. Elev or Depth |[Nat WX LL PL PI Ce Cy
[ SPT-16 32'-34" 1.75 3.7
CLASSIFICATION
®
Remarks: Project Pearce Creek Disposal Area

Area

Boring No.

Ground Water Study

Lab No.

Csw-2

Date 3 January 96

GRADATION CURVES




GRAIN SIZE DISTRIBUTION TEST DATA

Req. No.:
Contract No.:
Project line
Project line
Area line 1:
Area line 2:
Boring No.:

2 January 91
PEARCE CREEK, MD

1 PEARCE CREEK DISPOSAL AREA
2 GROUND WATER STUDY

Lab No.:
Sample No.:

Elev or Depth:

Class 1::
Class 2::

Natural water content:

SPT-25&26
50'-54"'

Liquid limit:

Plastic limit:

—————— ————————— ——— —————— A — ——— — —————— — ———————— —— ——————————————————————

Initial After wash
Dry sample and tare= 1051.90 1021.70
Tare = 252.30 252.30
Dry sample weight = 799.60 769.40
Minus #200 from wash= 3.8 %
Sieve tare method
Sieve Weight Sieve Percent
retained tare finer
0.375 inches 5.80 0.00 99.3
0.25 inches 25.60 0.00 96.1
# 4 32.90 0.00 92.0
# 10 124.80 . 0.00 76.4
# 20 199.60 0.00 51.4
# 30 98.40 0.00 39.1
# 40 101.10 0.00 26.4
# 50 - 89.10 0.00 . 15.3
# 60 - 28.80 0.00 11.7
# 80 27.50 0.00 8.3
# 100 11.70 0.00 6.8
# 120 5.50 0.00 6.1
# 200 15.50 0.00 4.2
Fractional Components
% + 3 in. = 0.0 % GRAVEL = 8.0 % SAND = 87.8
% FINES = 4.2

D85= 3.09

D30= 0.4624

D60= 1.096 D50=

0.804
D15= 0.29174 D10= 0.21627



PEARCE CREEK, MD

W.0. No.
Req.

PHILADELPHIA DISTRICT

CUSTOM HOUSE,

DEPARTMENT OF THE ARMY,
CORPS OF ENGINEERS

No .

2ND & CHESTNUT STREET

Contract No.

U.S. STANDARD SIEVE DPENING IN INCHES U.S. STANDARO SIEVE NUMBERS HYDROMETER

[~
. . .w .5 58
S S57Sree . 2 g g8 £§
100 0 m oo - m - m » b b B b = B
T T ‘IQH*J T I T
80 \
i \
570
—
w
x
>_60
m
T
w 80
pa
H
w
— 40
pa
L
O
@ 30
w
a
20
10
0 T
200 100 50 i0.0 -] 1.0 0.5 0.1 0.05 0.01 0.00S 0.0014
GRAIN SIZE IN MILLIMETERS
% COBBLES % GRAVEL % _SAND % SILT OR_CLAY
e 0.0 8.0 87.8 o 4.2
Sample No. Elev or Depth [Nat WX LL PL PI " Ce Cy
®| SPT-25826 50'-54" 0.90 5.1

CLASSIFICATION

Remarks:

Project PEARCE CREEK DISPOSAL AREA

GROUND WATER STUDY
Lab No.

Area

Boring No. CSWw-2 Date 2 January 91

GRADATION CURVES




GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 1

Date: January 96
W.0. No.: Pearce Creek, MD
Req. No.:

Contract No.:

Project line 1 Pearce Creek Disposal Area
Project line 2 Ground Water Study

Area line 1:

Area line 2:

Boring No.: CSW-2
Sample Data
Lab No.-:
Sample No.: SPT-31
Elev or Depth: 62'-64"'
Class 1::
Class 2::
Natural water content: Liquid limit:

Plastic limit:

Initial After wash
Dry sample and tare= 529.70 343.30
Tare = 152.60 0.00
Dry sample weight = 377.10 343.30

Minus #200 from wash= 9.0 &
Sieve tare method

Sieve Weight Sieve Percent
retained tare finer
# 4 21.10 0.00 94.4
# 10 11.10 0.00 91.5
# 20 17.80 0.00 86.7
# 30 27.40 0.00 79.5
# 40 57.70 0.00 64.2
# 50 . 79.80 . 0.00 43.0
# 60 34.00 0.00 34.0
# 80 - 41.20 0.00 23.1
# 100-- 18.80 0.00 18.1
# 120 8.10 0.00 15.9
# 200 23.50 0.00 9.7

.0 $ GRAVEL = 5.6 % SAND = 84.7

D85= 0.74 De60= 0.391 D50= 0.333
D30= 0.2246 D1l5= 0.11130 D10= 0.07525
Cc = 1.7159 Cu = 5.1940



MD

Pearce Creek

W.0. No.
Req.

PHILADELPHIA DISTRICT

DEPARTMENT OF THE ARMY,

No .

2ND € CHESTNUT STREET

CUSTDOM HOUSE,

CORPS OF ENGINEERS

Contract No.

U.S. STANOARO SIEVE DPENING IN INCHES U.S. STANDARO SIEVE NUMBERS HYOROMETER

in.
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GRAIN SIZE IN MILLIMETERS
% COBBLES % GRAVEL % SAND X SILT DR CLAY
el 0.0 5.6 84.7 9.7
Sample Na. Elev or Depth [Nat Wx LL PL PI Ce Cy
® SPT-31 62'-B4" 1.72 5.2
CLASSIFICATION
®
Remarks: Project Pearce Creek Disposal Area

Ground Water Study
Lab No.

Area

Boring No. CSWwW-2 Date January 96

GRADATION CURVES




GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 1

Date: 3 January 96
W.0. No.: Pearce Creek, MD
Req. No.:

Contract No.:

Project line 1 Pearce Creek Disposal Area
Project line 2 Ground Water Study

Area line 1:

Area line 2:

Boring No.: CSW-3

Sample Data
Lab No.:
Sample No.: SPT-13

Elev or- Depth: 24'-26'

Class 1:: *

Class 2:: *

Natural water content: Liquid limit:
Plastic limit:

Initial After wash
Dry sample and tare= 302.00 263.70
Tare = a.aQ0 0.00
Dry sample weight = 302.00 263.70

Minus #200 from wash= 12.7 %
Sieve tare method

Sieve Weight Sieve Percent
retained tare finer
# 10 1.20 0.00 99.6
# 20 0.40 0.00 99.5
# 30 0.20 0.00 99.4
# 40 . 0.20 0.00 99.3
# 50 1.50 0.00  98.8
# 60 - 5.60 0.00 97.0
# 80 ’ 52.70 0.00 79.5
# 100 62.00 0.00 59.0
# 1207 25.20 0.00 50.7
# 200 94.20 0.00 19.5

%+ 3 in. = 0
% FINES = 19.5

D85= 0.19 D60= 0.150 D50= 0.122
D30= 0.0856



MD

Pearce Creek,

W.0. No.

LADELPHIA DISTRICT

PHZ
CUSTOM HOUSE,

DEPARTMENT. OF THE ARMY,
CORPS OF ENGINEERS,

No .

Req.

2ND & CHESTNUT STREET

Contract No.

U.S. STANOARD SIEVE DPENING IN INCHES

in.

U.S. STANDARO SIEVE NUMBERS

HYOROMETER
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GRAIN SIZE IN MILLIMETERS
% COBBLES % GRAVEL % SANOD % SILT OR CLAY
el 0.0 Q.0 80.5 18.5
Sample No. Elev or Depth [Nat W% LL PL PI Ce Cy
[ J SPT-13 24°'-26"
CLASSIFICATION
o x =
%*
Remarks: Project Pearce Creek Disposal Area

Area

Boring No. Csw-é

Ground Water Study
Lab No.

Date 3 January 96

GRADATION CURVES




GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 5

Date: 01/2/96
W.0. No.: Pearce Creek, MD
Req. No.:

Contract No.:

Project line 1 Pearce Creek Disposal Area
Project line 2 Ground Water Study
Area line 1:
Area line 2:
Boring No.: CSW-3
Sample Data
Lab No.:
Sample No.: SPT-17
Elev or Depth: 32-34'
Class 1::
Class 2::
Natural water content: Liquid limit:

Plastic limit:

Initial After wash
Dry sample and tare= 651.70 566.70
Tare = 295.40 295.40
Dry sample weight = 356.30 271.30

Minus #200 from wash= 23.9 %
Sieve tare method

Sieve Weight Sieve Percent
retained tare finer
# 10 0.10 0.00 100.0
# 20 1.20 0.00 99.6
# 30 2.30 ' 0.00 99.0
# 40 7.80 0.00 96.8
# 50 21.50 0.00 90.8
# 60 34.90 0.00 81.0
# 80 99.40 0.00 53.1
# 100 24.50 0.00 46.2
# 120 19.50 0.00 40.7
# 200 45.10 0.00 28.1

D85= 0.27 Dé60= 0.195 D50= 0.166



MD

Pearce Creek,

W.0. No.
Req.

PHILADELPHIA DISTRICT

DEPARTMENT OF THE ARMY

No .
Contract No.

2ND & CHESTNUT STREET

CUSTOM HOUSE

CORPS 0OF ENGINEERS,

U.S. STANDARD SIEVE DPENING IN INCHES U.S. STANDARO SIEVE NUMBERS HYORDOMETER
c
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GRAIN SIZE IN MILLIMETERS
¥ CDBBLES % GRAVEL %X SAND X SILT DR CLAY
e 0.0 Q.0 71.9 28.1
Sample No. Elev or Depth [Nat WX LL PL PI Ce Cy
® SPT-17 32-34"'
CLASSIFICATION
[
Remarks: Project Pearce Creek Disposal Area

Area

Baring No.

Ground Water Study
Lab No.

CSw-3

Date 01/2/96

GRADATION CURVES




GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 5

Date: 01/2/96
W.0. No.: Pearce Creek, MD
Req. No.:

Contract No.:

Project line 1 Pearce Creek Disposal Area
Project line 2 Ground Water Study

Area line 1:

Area line 2:

Boring No.: CSW-3

Sample Data
Lab No.:
Sample No.: SpPT-23

Elev or Depth: 44'-46'

Class 1::

Class 2::

Natural water content: Liquid limit:
Plastic limit: :

—— - —— — —— — - — - — — — - - D — — — D D — — —— - D — — - — - - D - —— — D - - —— — T —— T —— . —— —— > w—

Initial After wash
Dry sample and tare= 683.30 649.20
Tare = 295.70 295.70
Dry sample weight = 387.60 353.50

Minus #200 from wash= 8.8 %
Sieve tare method

Sieve Weight Sieve Percent
retained tare finer
# 10 3.60 0.00 99.1
# 20 45.00 0.00 87.5
# 30 46.80 0.00 75.4
# 40 46.10 0.00 63.5
# 50 ., 50.20 0.00 50.5
# 60 27.00 0.00 43.6
# 80 ° 56.80 0.00 28.9
# 100 33.50 0.00 20.3
# 120 11.60 0.00 17.3
# 200 29.50 0.00 9.7

.0 % GRAVEL = 0.0 % SAND = 90.3

D85= 0.77 D60= 0.379 D50= 0.293
D30= 0.1805 D15 0.10268 D10= 0.07525
Cc = 1.1416 Cu $.0408

o



Pearce Creek, MD

W.0. No.
Req. No.
Contract No.

2ND & CHESTNUT STREET

PHILADELPHIA DOISTRICT

CUSTOM HOUSE,

PARTMENT OF THE ARMY,
JRAPS OF ENGINEERS,

U.S. STANOARD SIEVE DPENING IN INCHES U.S. STANDARO SIEVE NUMBERS HYORDMETER
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GRAIN SIZE IN MILLIMETERS
X COBBLES % GRAVEL %X SAND %X SILT OR CLAY
e 0.0 Q.0 90.3 9.7
Sample No. |Elev or Depth [Nat wx| LL [ PL PI Ce Cy
(] SPT-23 44°'-46'’ 1.14 5.0
CLLASSIFICATION
®
Remarks: Project Pearce Creek Disposal Area

Ground Water Study
Lab No.
Area

Boring No. CSw-3 Date 01/2/96

AL A TTALL ALIRVICA




GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 6

Date: 01/2/96
W.0. No.: Pearce Creek, MD
Req. No.: '

Contract No.:

Project line 1 Pearce Creek Disposal Area
Project line 2 Ground Water Study

Area line 1:

Area line 2:

Boring No.: CSW-3
Sample Data
Lab No.:
Sample No.: SPT-33
Elev or Depth: 64'-66
Class 1::
Class 2::
Natural water content: Liquid limit:

Plastic limit:

——————— — ————— — ————— — ———————————————— —————— ——————————————— ———————————— —————— ——— - —

Initial After wash
Dry sample and tare= 509.00 475.40
Tare = 295.60 295.60
Dry sample weight = 213.40 179.80

Minus #200 from wash= 15.7 %
Sieve tare method

Sieve Weight Sieve Percent
retained tare finer
# 20 0.10 0.00 100.0
# 30 0.10 0.00 99.9
# 40 0.10 0.00 99.9
# 50 0.20 0.00 99.8
# 60 - ' 0.50 0.00 99.5
# 80 59.50 0.00 71.6
# 100 46.40 0.00 49.9
# 1207 38.90 0.00 31.7
# 200 31.60 0.00 16.9

% + 3 in. = 0.0 % GRAVEL
% FINES = 16.9
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D85= 0.21 De60= 0.161 b50= 0.149
D30= 0.1223



MD

Pearce Creek,

W.0. No.

PHILADELPHIA DISTRICT

CUSTOM HOUSE,

EPARTMENT OF THE ARMY

No .

Req.

2ND & CHESTNUT STREET

ORPS OF ENGINEERS

Contract No.

U.S. STANOARD SIEVE DPENING IN INCHES U.S. STANDARO SIEVE NUMBERS HYOROMETER
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GRAIN SIZE IN MILLIMETERS
% COBBLES % GRAVEL % SAND % SILT OR CLAY
®| 0.0 0.0 83.1 16.9
Sample No. Elev or Depth [Nat WX LL PL PI Ce Cu
® SPT-33 B4'-66
CLASSIFICATION
®
Remarks: Project Pearce Creek Disposal Area

Area

Boring No.

Ground Water Study

Lab No.

CSw-3

Date 01/2/96

ROANATTAN NLIRDVEQ




GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 6

Date: PPPP
W.0. No.: Pearce Creek, MD
Reqg. No.:

Contract No.:

Project line 1 Pearce Creek Disposal Area
Project line 2 Ground Water Study

Area line 1:

Area line 2:

Boring No.: CSW-3

Sample Data
Lab No.:
Sample No.: SPT-40

Elev or Depth: 78'-80'

Class 1::

Class 2::

Natural water content: Liquid limit:
Plastic limit:

Initial After wash
Dry sample and tare= 636.80 415.10
Tare = 304.00 304.00
Dry sample weight = 332.80 111.10

Minus #200 from wash= 66.6 %
Sieve tare method

Sieve Weight Sieve Percent
retained tare finer
# 10 0.90 0.00 99.7
# 20 0.60 0.00 99.5
# 30 0.30 0.00 99.5
# 40 0.30 0.00 99.4
# 50 0.10 0.00 99.3
# 60 1.20 0.00 99.0
# 80 11.40 0.00 95.6
# 100 19.80 0.00 89.6
# 120 13.30 0.00 85.6
# 200 52.90 0.00 69.7

in. = 0.0 $ GRAVEL = 0.0 % SAND = 30.3
7



MD

Pearce Creek

wW.0. No.
Req.

PHILLADELPHIA DISTRICT

DERPARTMENT OF THE ARMY

No .
Contract No.

2ND & CHESTNUT STREET

CUSTOM HOUSE

CORPS OF ENGINEERS

U.S. STANOARD SIEVE OPENING IN INCHES U.S. STANDARO SIEVE NUMBERS HYORDMETER
c
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GRAIN SIZE IN MILLIMETERS
% COBBLES % GRAVEL % SAND % SILT DR CLAY
®| 0.0 0.0 19.4 80.6
Sample No. Elev or Depth [Nat WX LL PL PI Ce Cyu
° SPT-40 78'-80"
CLASSIFICATION
[
Remarks: Project Pearce Creek Disposal Ares

Ground Water Study
Lab No.
Area

Boring No. CSW-3

Date 01/2/96

GRADATION CURVES




GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 6

Date: 01/2/96
W.0. No.: Pearce Creek, MD
Reg. No.:

Contract No.:

Project line 1 Pearce Creek Disposal Area
Project line 2 Ground Water Study

Area line 1:

Area line 2:

Boring No.: CSW-3
Sample Data
Lab No.:
Sample No.: SPT-47
Elev or' Depth: 92'-93.5'
Class 1::
Class 2::
Natural water content: Liquid limit:

Plastic limit:

Initial After wash
Dry sample and tare= 694.10 527.00
Tare = 289.70 289.70
Dry sample weight = 404.40 237.30

Minus #200 from wash= 41.3 %
Sieve tare method

Sieve Weight Sieve Percent
retained tare finer
# 20 0.10 0.00 100.0
# 30 0.10 0.00 100.0 _
# 40 0.20 0.00 99.9
# 50 0.10 0.00 99.9
# 60 0.20 0.00 99.8
# 80 - 4.60 0.00 98.7
# 100, 26.60 0.00 92.1
# 120 32.50 0.00 84.1
# 200 148.10 0.00 47.5

- — ———— - D D = - = D D D D - D - D D G T D D D D D - - — - D YIS R R S S S D G S T D S - —— Y e — - - - - - -

% + 3 in. = 0.0 % GRAVEL = 0.0 % SAND = 52.5
% FINES = 47.5

D85= 0.13 D60= 0.087 D50= 0.076



Pearce Creek, MD

W.0. No.
Req. No.
Contract No.

U.S. STANOARD SIEVE DPENING IN INCHES U.S. STANDARO SIEVE NUMBERS HYOROMETER

in.

2ND & CHESTNUT STREET

PHILADELPHIA DISTRICT

CUSTOM HOUSE,
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GRAIN SIZE IN MILLIMETERS
% COBBLES % GRAVEL X SAND % SILT OR CLAY
®| 0.0 0.0 52.5 47 .9
Sample Na. Elev or Depth |Nat W% LL PL PI Cec Cy
® SPT-47 92'-93.5"
CLASSIFICATION
®
Remarks: Project Pearce Creek Oisposal Area
i Ground Water Study
lLab No.
Area
Boring No. CSw-3 Date 01/2/96

ORPS OF ENGINEERS

JEPARTMENT OF THE ARMY,

N
.

GRADATION CURVES




GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 5

Date: 01/2/96
W.0. No.: Pearce Creek, MD
Req. No.:

Contract No.:

Project line 1 Pearce Creek Disposal Area
Project line 2 Ground Water Study

Area line 1:

Area line 2:

Boring No.: CSW-3
Sample Data
Lab No.:
Sample No.: SPT-54
Elev or Depth: 106'-107.5"
Class 1::
Class 2::
Natural water content: Liquid limit:

Plastic limit:

Initial After wash
Dry sample and tare= 580.60 557.90
Tare = 288.00 288.00
Dry sample weight = 292.60 269.90

Minus #200 from wash= 7.8 %
Sieve tare method

Sieve Weight Sieve Percent
retained tare finer
# 10 0.80 0.00 99.7
# 20 0.60 0.00 99.5
# 30 2.90 0.00 98.5
# 40 19.30 0.00 91.9
# 50" 48.00 0.00 75.5
# 60 - 61.70 0.00 54.4
# 80 91.30 0.00 23.2
# 100 18.10 0.00 17.1
# 120 11.20 0.00 13.2
# 200 14.10 0.00 8.4

Fractional Components
$ + 3 in. = 0.0 % GRAVEL = 0.0 % SAND = 91.6
% FINES = 8.4

D85= 0.34 D60= 0.261 D50= 0.241
D30= 0.1966 D15= 0.13599 D10= 0.09517
Cc = 1.5560 Cu = 2.7416



MD

Pearce Creek,

W.0. No.
Req.

PHILADELPHIA DISTRICT

CUSTOM HOUSE,

DEPARTMENT OF THE ARMY
CORPS OF ENGINEERS,

No .
Contract No.

2ND & CHESTNUT STREET

U.S. STANOAAD SIEVE DPENING IN INCHES U.S. STANDARQO SIEYE NUMBERS HYOAOMETER
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GRAIN SIZE IN MILLIMETERS
% CDBBLES % GRAVEL % SAND % SILT DR CLAY
e 0.0 0.0 g91.6 8.4
Sample No. [Elev or Depth [Nat W% | LL PL PI Ce Cy
[ SPT-54 106°'-107.5" 1.586 2.7
CLASSIFICATION
[}
Remarks: Project Pearce Creek Disposal Area

Ground Water Study
Lab No.
Area

Boring No. CSWwW-3 Date 01/2/96

GRADATION CURVES




GRAIN SIZE DISTRIBUTION TEST DATA Test No.: S

Date: 01/2/96
W.0. No.: Pearce Creek, MD
Reg. No.:

Contract No.:

Project line 1 Pearce Creek Disposal Area
Project line 2 Ground Water Study

Area line 1:

Area line 2:

Boring No.: CSW-3
Sample Data
Lab No.:
Sample No.: SPT-68
Elev or Depth: 134'-135.5"
Class 1::
Class 2::
Natural water content: Liquid limit:

Plastic limit:

Initial After wash
Dry sample and tare= 688.30 577.40
Tare = 295.60 295.60
Dry sample weight = 392.70 281.80

Minus #200 from wash= 28.2 %
Sieve tare method :
Sieve Weight Sieve Percent

retained tare finer
# 10 0.50 0.00 99.9
# 20 0.40 0.00 99.8
# 30 0.20 0.00 99.7
# 40 0.30 0.00 99.6
# 50 ' 0.40 0.00 99.5
# 60 0.80 0.00 - 99.3
# 80" . 21.10 0.00 94.0
# 100 67.90 0.00 76.7
# 120 43.90 0.00 65.5
# 200 129.20 0.00 32.6

¥+ 3 in. = 0
"% FINES = 32.6

D85= 0.16 D60= 0.113 D50= 0.096



MD

Pearce Creek,

W.0. No.

PHILADELPHIA DISTRICT

JEPARTMENT OF THE ARMY

No .
Contract No.

Req.

CUSTOM HOUSE,

ORPS OF ENGINEERS

~
”

2ND & CHESTNUT STREET

U.S. STANDARD SIEVE DPENING IN INCHES U.S. STANDARO SIEVE NUMBERS HYDROMETER
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% COBBLES % GRAVEL % SAND % SILT OR CLAY
e 0.0 0.0 67.4 32.6
Sample No. Elev or Depth [Nat WX LL PL PI Ce Cy
° SPT-68 134°'-135.5" o
CLASSIFICATION
) |
Remarks: Project Pearce Creek Disposal Area

Ground Water
Lab No.
Area

Boring No. CSw-3

Study

Date 01/2/96

GRADATION CURVES




GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 6

- — - —————————————— —— ——— - ————— - ———————— ——— ————————— —— ——— ————— —————————— T ——— > —————

Date: 01/2/96
W.0. No.: Pearce Creek, MD
Reqgq. No.:

Contract No.:

Project line 1 Pearce Creek Disposal Area
Project line 2 Ground Water Study

Area line 1:

Area line 2:

Boring No.: CSW-5
Sample Data
Lab No.:
Sample No.: SPT-35
Elev or Depth: 68'-70'
Class 1::
Class 2::
Natural water content: Liquid limit:

Plastic limit:

Initial After wash
Dry sample and tare= 580.10 534,20
Tare = 292.00 292.00
Dry sample weight = 288.10 242.20

Minus #200 from wash= 15.9 %
Sieve tare method

Sieve Weight Sieve Percent
retained tare finer
1 inches 0.00 0.00 100.0
# 10 4.40 0.00 98.5
# 20 0.50 0.00 98.3
# 30 1.00 0.00 98.0
# 40 9.40 0.00 94.7
# 50 42.00 . 0.00 80.1
# 60 7 36.60 0.00 67.4
# 80 .. 78.90 0.00 40.0
# 100 37.80 0.00 26.9
# 120 10.30 0.00 23.3
# 200 20.50 0.00 16.2

- o —— - ——— - — D . - - -  — - — - — — — —— —  — — ——— - ————— ————— —————— - —— -

- —— — —— D —— - D —— S D D D D D D D G D D . — — - —— — ———— T —— —— — . — —— = > B - —— - ——— -

$ + 3 in. = 0.0 % GRAVEL = 1.2 % SAND = 82.6

D85= 0.32 De60= 0.227 D50= 0.200



Pearce Creek, MD

W.0. No.
Aeg. No.
Contract No.

U.S. STANDARO SIEVE OPENING IN INCHES U.S. STANDARQO SIEVE NUMBERS HYDROMETER
=

2ND & CHESTNUT STREET

PHILADELPHIA DISTRICT

CUSTOM HOUSE

JERPARTMENT OF THE ARMY,
ORPS OF ENGINEERS,
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GRAIN SIZE IN MILLIMETERS
% COBBLES % GRAVEL % SAND % SILT DR CLAY
e 0.0 1.2 82.6 16.2
Sample No. Elev or Depth {Nat WX LL PL PI Ce Cy
® SPT-35 6B'~70"
CLASSIFICATION
()
Remarks: Project Pearce Creek Disposal Area
Ground Water Study
Lab No.
Area
Baoring No. CSW-5 Date 01/2/$6

GRADATION CURVES



GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 5

Date: 01/2/96
W.0. No.: Pearce Creek, MD
Req. No.:

Contract No.:

Project line 1 Pearce Creek Disposal Area
Project line 2 Ground Water Study

Area line 1:

Area line 2:

Boring No.: CSW-5
Sample Data
Lab No.:
Sample No.: SPT-44
Elev or Depth: 86'-87"
Class 1::
Class 2::
Natural water content: Liquid limit:

Plastic limit:

Initial After wash
Dry sample and tare= 543.40 529.50
Tare = 296.20 296.20
Dry sample weight = 247.20 233.30

Minus #200 from wash= 5.6 %
Sieve tare method

Sieve " Weight Sieve Percent
retained tare finer
0.5 inches 11.10 0.00 95.5
0.375 inches 13.80 0.00 89.9
0.25 1inches 15.30 0.00 83.7
# 4 15.70 0.00 77.4
# 10 32.90 0.00 64.1
# 20 33.70 0.00 50.4
# 30 21.40 0.00 41.8
# 40 . 21.00 0.00 33.3
# 50 | 15.50 0.00 27.0
# 60 10.10 0.00 22.9
# 80 18.20 0.00 15.6
# 100 5.70 0.00 13.3
# 120 6.00 0.00 10.8
# 200 11.10 0.00 6.4

.0 % GRAVEL 22.6 % SAND = 71.0

D85= 6.76 D60= 1.445 DS50= 0.822



Pearce Creek, MD

W.0. No.
Reqg. No.
Contract No.

U.S. STANDARD STEVE OPENING IN INCHES U.S. STANDAAO SIEVE NUMBERS HYDRDOMETER
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% COBBLES % GRAVEL % SAND % SILT DR CLAY
&l 0.0 Q.0 0.0
Sample No. Elev or Depth [Nat W% LL PL PI Ce Cy
L SPT-44 8s’'-87"
CLASSIFICATION
®
Remarks: Project Pearce Creek Disposal Area
Ground Water Study
Lab No.
Area
Boring No. CSW-5 Date 01/2/96

ORPS OF ENGINEERS

JEPARTMENT OF THE ARMY,

~
Pl

GRADATION CURVES
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Date: 01/2/96
W.0. No.: PEARCE CREEK, MD
Req. No.: 7-40

Contract No.:

Project line 1 Pearce Creek Disposal Area
Project line 2 Ground Water Study

Area line 1:

Area line 2:

Boring No.: Csw-7
Sample Data
Lab No.:
Sample No.: SPT-40
Elev or Depth: 84'-85.1'
Class 1::
Class 2::
Natural water content: Liquid limit:

Plastic limit:

————— ———— — — — ———— - - W D D D ——— - - —— - —— Y ——— T ———— ———— Y ———— — ——— — —— g ———————— o —————

Initial After wash
Dry sample and tare= 456.90 431.30
Tare = 296.10 296.10
Dry sample weight = 160.80 135.20

Minus #200 from wash= 15.9 %
Sieve tare method

Sieve Weight Sieve Percent
retained tare finer
# 10 0.10 0.00 99.9
# 20 0.30 0.00 99.8
# 30 2.20 0.00 98.4
# 40 38.10 0.00 74.7
# 50 63.10 0.00 35.4
# 60 13.60 0.00 27.0
# 80 9.90 0.00 20.8
# 100 2.70 0.00 19.2
# 120 1.60 0.00 18.2
# 200 3.10 0.00 16.2

—— - ——— e o ———— - ——— - D WD WD D D W WD G G D VS S D D G - G N S — - T - G D W W D - —— - —— ——— ——

$ + 3 in. = 0.0 $ GRAVEL = 0.0 % SAND = 83.8
3 2

D85= 0.47 D60= 0.372 D50= 0.343
D30= 0.2710



MD

PEARCE CREEK
7-40

wW.0. No.

PHILADELPHIA DISTRICT

IEPARTMENT OF THE ARMY,

No .
Contract No.

Req.

2ND & CHESTNUT STREET

CUSTOM HOUSE,

‘ORPS OF ENGINEERS,

U.S. STANOARD SIEVE OPENING IN INCHES U.S. STANDARO SIEVE NUMBERS HYOROMETER
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GRAIN SIZE IN MILLIMETERS
¥ CDBBLES ¥ GRAVEL % SAND ¥ SILT DR CLAY
e 0.0 0.0 83.8 16.2
Sample No. Elev or Depth }Nat Wx LL PL PI Cc Cy
® SPT-40 B84'-85.1"'
CLASSIFICATION
[
Remarks: Project Pearce Creek Disposal Area

Ground Water
Lab No.

Area

Boring No. CSw-7

Study

Date 01/2/96

GRADATION CURVES




GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 4

Date: 01/2/96
W.0. No.: Pearce Creek, MD
Reqg. No.: 8-4

Contract No.:

Project line 1 Pearce Creek Disposal Area
Project line 2 Ground Water Study

Area line 1:

Area line 2:

Boring No.: CSW-8
Sample Data
Lab No.:
Sample No.: SPT-4
Elev or-Depth: 6'-7.5!
Class 1::
Class 2::
Natural water content: Liquid limit:

Plastic limit:

Initial After wash
Dry sample and tare= 474.50 467.50
Tare = 288.90 288.90
Dry sample weight = 185.60 178.60

Minus #200 from wash= 3.8 %
Sieve tare method

Sieve Weight Sieve Percent
retained tare finer
# 10 1.90 0.00 99.0 .
# 20 21.30 0.00 87.5
# 30 37.90 0.00 67.1
# 40 62.00 0.00 33.7
# 50 34.50 0.00 15.1
# 60 - 8.40 0.00 10.6
# 80 4.20 0.00 8.3
# 100 1.30 0.00 7.6
# 120 1.80 0.00 6.6
# 200 4.20 0.00 4.4

$ + 3 in. = 0.0 % GRAVEL = 0.0 % SAND = 95.6
4

D85= 0.79 D60= 0.547 D50= 0.497
D30= 0.4004 D15= 0.29614 D10= 0.24071
Cc = 1.2176 Cu = 2.2725



MD

Pearce Creek,

W.0. No.

PHILADELPHIA DISTRICT

IEPARTMENT OF THE ARMY,

No .
Contract No.

Req.

2ND & CHESTNUT STREET

CUSTOM HOUSE,

'ORPS OF ENGINEERS,

U.S. STANOARD SIEVE OPENING IN INCHES U.S. STANDARO SIEVE NUMBERS HYOROMETER
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CLASSIFICATION
®
Remarks: Project Pearce Creek Disposal Area

Ground Water Study
Lab No.

Area

Boring No. CSW-8 Date 01/2/96

GRANATION CURVES




GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 5

Date: 01/2/96
W.0. No.: Pearce Creek, MD
Reqg. No.:

Contract No.:

Project line 1 Pearce Creek Disposal Area
Project line 2 Ground Water Study

Area line 1:

Area line 2:

Boring No.: CSwW-8
Sample Data
Lab No.:
Sample No.: SPT-6
Elev or Depth: 10'-12'
Class 1::
Class 2::
Natural water content: Liquid limit:

Plastic limit:

Mechanical Analysis Data

Initial After wash
Dry sample and tare= 536.60 523.30
Tare = 294.50 294.50
Dry sample weight = 242.10 228.80

Minus #200 from wash= 5.5 %
Sieve tare method

Sieve Weight Sieve Percent
retained tare finer
# 10 3.70 0.00 98.5
# 20 39.40 0.00 82.2
# 30 46.00 0.00 63.2
# 40 . 66.90 ' 0.00 35.6
# 50 47.90 0.00 , 15.8
# 60 11.70 0.00 10.9
# 80 ° ’ 6.40 0.00 8.3
# 100 1.60 0.00 7.6
# 120 1.60 0.00 7.0
# 200 3.10 0.00 5.7

%+ 3 in. = 0.0 % GRAVEL = 0.0 % SAND = 94.3
% 7

D85= 0.91 Dé60= 0.565 D50= 0.500
D30= 0.3882 D1s5= 0.29040 D10= 0.23335
Cc = 1.1429 Cu = 2.4210



MD

Pearce Creek,

W.0. No.

PHILADELPHIA DISTRICT

DEPARTMENT OF THE ARMY,

No .

Req.

CUSTOM HOUSE,

CORPS 0OF ENGINEERS,

2ND & CHESTNUT STREET

Contract No.

U.S. STANOARD SIEVE DPENING IN INCHES U.S. STANDARO SIEVE NUMBERS HYORDOMETER
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Sample No. |Elev or Depth |Nat wx | LL PL PI Ce Cy
® SPT-6 10°'-12" 1.14 2.4
CLASSIFICATION
°
Remarks: Project Pearce Creek Disposal Area

Area

Boring No. CSw-8

Ground Water Study
Lab No.

Date 01/2/96

GRADATION CURVES




GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 5

Date: 01/2/96
W.0. No.: Pearce Creek, MD
Req. No.:

Contract No.:

Project line 1 Pearce Creek Disposal Area
Project line 2 Ground Water Study

Area line 1:

Area line 2:

Boring No.: CSwW-8
Sample Data
Lab No::
Sample No.: SPT-18
Elev or Depth: 34'-36'
Class 1::
Class 2::
Natural water content: Liquid limit:

Plastic limit:

— . ————————— — ——————— —— - ———— ——— ——— . ———— - ————— T —— —————— ——————————————————————————

Initial After wash
Dry sample and tare= 666.30 628.50
Tare = 299.50 299.50
Dry sample weight = 366.80 329.00

Minus #200 from wash= 10.3 %
Sieve tare method

Sieve Weight Sieve Percent
retained tare finer
0.75 inches 20.00 0.00 94.5
0.5 inches 5.00 0.00  93.2
0.375 inches 28.80 0.00 85.3
0.25 inches 27.30 0.00 77.9
# 4 . 16.40 0.00 73.4
# 10 36.30 0.00 63.5
# 20 28.20 0.00 55.8
# 30 15.80 0.00 51.5
# 40- 26.60 0.00 44.3
# 50 44.40 0.00 32.2
# 60 20.30 0.00 26.6
# 80 27.50 0.00 19.1
# 100 12.70 0.00 15.7
# 120 5.90 0.00 14.1
# 200 12.20 0.00 10.7

- — —————— ————————————— . —— . — ——— —— - W D —— D —————————— ————— ————————— - ———



MD

Pearce Creek,

W.0. No.

PHILADELPHIA DISTRICT

DEPARTMENT OF THE ARMY,

No .
Contract No.

Req.

2ND & CHESTNUT STREET

CUSTOM HOUSE,

CORPS 0OF ENGINEERS,

U.S. STANOARD STEVE DPENING IN INCHES U.S. STANDARO SIEVE NUMBERS HYOROMETER
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e 0.0 26.6 62.7 10.7
Sample No. Elev or Depth |[Nat Wx LL PL PI Ce Cy
® SPT-18 34'-36"
CLASSIFICATION
®
Remarks: Project Pearce Creek Disposal Area

Ground Water Study
LLab No.

Area

Baoring Na. CSw-8 Date 01/2/96

GRADATION CURVES




GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 5

- — — - D - G A D WD e G D D e - e T D D D S D S D e S D G S S S e S - - - — S G = S D D D e S S W v = o - —

Date: 01/2/96
W.0. No.: Pearce Creek, MD
Req. No.:

Contract No.:

Project line 1 Pearce Creek Disposal Area
Project line 2 Ground Water Study

Area line 1:

Area line 2:

Boring No.: CSw-8

Sample Data
Lab No.:
Sample No.: SPT-25

Elev or Depth: 48°'-50!

Class 1::

Class 2::

Natural water content: Liquid limit:
Plastic limit:

Initial After wash
Dry sample and tare= 649.40 602.30
Tare = 298.30 298.30
Dry sample weight = 351.10 304.00

Minus #200 from wash= 13.4 %
Sieve tare method

Sieve Weight Sieve Percent
retained tare finer
# 20 1.10 0.00 99.7
# 30 8.50 0.00 97.3
# 40 84.20 0.00 73.3
# 50 142.30 0.00 32.8
# 60 28.40 0.00 24.7
# 80 17.90 0.00 19.6
# 100 5.30 0.00 18.1
# 120 5.80 0.00 16.4
# 200 9.90 0.00 13.6

¥ + 3 in. = 0.0 % GRAVEL = 0.0 % SAND = 86.4
% FINES = 13.6

D85= 0.48 D60= 0.377 D50= 0.349

D30= 0.2851 D15= 0.09886



Pearce Creek, MD

W.0. No.
Req. No.
Contract No.

U.S. STANOARD SIEVE DPENING IN INCHES U.S. 'STANDARO SIEVE NUMBERS HYOROMETER

in.

2ND & CHESTNUT STREET

PHILADELPHIA DISTRICT

CUSTOM HOUSE,

PARTMENT OF THE ARMY,
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& 0.0 a.0 66.9 33.1
Sample No. Elev or Depth [Nat WX LL PL PI Ce Cu
® SPT-36 70°=-72'
CLASSIFICATION
[
Remarks: Project Pearce Creek Disposal Area
Ground Water Study
Lab No.
Area
Boring No. CSw-8 Date 01/2/96
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GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 6

Date: 01/2/96
W.0. No.: Pearce Creek, MD
Req. No.:

Contract No.:

Project line 1 Pearce Creek Disposal Area
Project line 2 Ground Water Study

Area line 1:

Area line 2:

Boring No.: CSW-8

Sample Data
Lab No.:
Sample No.: SPT-64

Elev or Depth: 126-127.1

Class 1::

Class 2::

Natural water content: Liquid limit:
Plastic limit:

—— - —————— —— v = — - — - ———— - - - - D —— - D —————— - T —————— . —————————————————— ———— -

Initial After wash
Dry sample and tare= 590.80 563.80
Tare = 296.10 296.10
Dry sample weight = 294.70 267.70

Minus #200 from wash= 9.2 %
Sieve tare method

Sieve Weight Sieve Percent
retained tare finer
# 10 4.80 0.00 98.4
# 20 159.40 0.00 44.3
# 30 43.20 0.00 29.6
# 40 ’ 28.50 0.00 20.0
# 50 .- 15.10 0.00 14.8
# 60 3.10 0.00 13.8
# 80 4.10 0.00 12.4
# 100 1.40 0.00 11.9
# 120 3.00 0.00 10.9
# 200 4.60 0.00 9.3

- ——— ——— - —— - ———— . ———— ————— ————— —————— - ——————————————— - ——— o -

$ + 3 in. = 0.0 % GRAVEL = 0.0 % SAND = 90.7
3

D85= 1.65 D60= 1.118 D50= 0.939
D30= 0.5963 D15= 0.30234 D10= 0.09897
Cc = 3.2137 Cu = 11.2980



MD

Pearce Creek,

W.0. No.
Req.

PHILADELPHIA DISTRICT

EPARTMENT OF THE ARMY,

No .
Contract No.

2ND & CHESTNUT STREET

CUSTOM HOUSE

ORPS OF ENGINEERS

U.S. STANDARD SIEVE DPENING IN INCHES U.S. STANDARO SIEVE NUMBERS HYDORDMETER
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e 0.0 0.0 90.7 9.3
Sample No. Elev or Depth |Nat W% LL PL PI Cec Cy
[ ] SPT—~-64 126-127.1 3.21 11.3
CLASSIFICATION
[ J
Remarks: Project Pearce Creek Disposal Area

Ground Water Study
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No.

Boring No. CSw-8

Date 01/2/96
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Appendix D
Geochemical Data Graphing
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Appendix E
Slug Test Graphs/Data/Calculations






Displacement, H/HO (ft)
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DATA SET:
CSW1RISE.DAT
04/21/96

AQUIFER MODEL:
Conf ined

SOLUTION METHOD:
Cooper et al.

TEST DATA:
Ho= 2.06 ft

re= 0.1667 ft
r,= ©.3334 ft

PARAMETER ESTIMATES:
T = 856.1 ftl/day
S =1.E-10



DATA SET:
CSU1FALL .DAT
04,21/96

AQUIFER MODEL:
Conf ined

SOLUTION METHOD:
Cooper et al.

TEST DATa:
Ho= 1.9 ft

r.= 0.1667 ft
r,= ©.3334 ft

PARAMETER ESTIMATES:
T = 703.1 ftsday
S =1.E-10

1. T P TTT T 1T P rTHI

0.8

0.4

II [ J L1 1 IALI 11 Il P11

0.2

.

T 1T I L l FrTd I T T I 1T

= -]

0. IR | ALJIILUI | Llllur“
0.001 6.01 0.1 1.
Time (min)

[
[



Displacement, H/HO (ft)

DATA SET:
CSW2FALL .DAT
04/16/96

AQUIFER MODEL:
Conf ined

SOLUTION METHOD:
Cooper et al.

TEST DATA:
HO= 1.86 ft

ro= 0.1667 ft
r,= 0.3334 ft

PARAMETER ESTIMATES:
T = 103.6 ftéday
S = 0.0001228
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Displacement, H/HO (ft)
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DATA SET:
CSW3RISE.DAT
04/21/96

AQUIFER MODEL:
Conf ined

SOLUTION METHOD:
Cooper et al.

TEST DATA:
HO= 1.9 ft

ro= 0.1667 ft
r,= 0.3334 ft

PARAMETER ESTIMATES:
T = 404.5 fté/day
S = 9.088E-06



Displacement, H/HO (ft)

DATA SET:
CSW3FALL .DAT
04-21,96

AQUIFER MODEL:
Conf ined

SOLUTION METHOD:
Cooper et al.

TEST DATA:
HO= 1.9 ft
re= 0.1667 ft
r,= 0.5 ft

PARAMETER ESTIMATES:
T = 963. fté/day
S = 1.11BE-14
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Displacement, H/HO (ft)
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DATA SET:
CSW4RISE .DAT
04-21/36

AQUIFER MODEL:
Conf ined :

SOLUTION METHOD:
Cooper et al.

TEST DATA:
HO= 1.9 ft

re= 0.1667 ft
r,= 0.3334 ft

PARAMETER ESTIMATES:
T = 941.8 fté/day
S = 1.223E-07



Displacemnent, H/HO (ft)
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DATA SET:
CSW4FALL .DAT
04/21/96

AQUIFER MODEL:
Conf ined

SOLUTION METHOD:
Cooper et al.

TEST DATA:
He= 1.9 ft
ro= 0.1667 ft
r,= 60.3334 ft

PARAMETER ESTIMATES:
T = 1199.7 fté/day
S = 1.E-10



Displacement, H/HG (ft)

0.8

0.6

0.4

0.2

TTTT I I Il IR |I 1 Tf[ T'T1

I TTTT T TTTTHT TV

HES R L1 11iiit -

.

Lt

[ l 111 I S I P11 || L1 1

.01

0.1 1. 10.

Time (min)

100.

DATA SET:
CSU?RISE.DAT
04-21/96

AQUIFER MODEL:
Conf ined

SOLUTION METHOD:
Cagper et al.

TEST DATA:
HO= 2.09 ft

rc= 0.1667 ft
r,= 0.3334 ft

PARAMETER ESTIMATES:
T = 297. ftésday
S = 8.285E-05



Displacement, H/HO (ft)
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DATA SET:
CSY?FALL .DAT
04/21/96

AQUIFER MODEL:
Conf ined

SOLUTION METHOD:
Coaper et al.

TEST DATA:
Ho= 2.09 ft

rc= 0.1667 ft
r,= 0.3334 ft

PARAMETER ESTIMATES:
T =296.1 ftsday
S = 4.113E-05



Displacement, H/HO (ft)
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DATA SET:
CSWBRISE.DAT
04/21/96

AQUIFER MODEL:
Conf ined

SOLUTION METHOD:
Cooper et al.

TEST DATA:
HO= 1.9 ft

re= 0.1667 ft
r,= 0.3334 ft

PARAMETER ESTINATES:
T = 2528.2 ftésday
S =1.E-10



Displacement, H/HO (ft)

DATA SET:
1. CSWIRISE.DAT
[ T TTITHI IR I TTTIHI T ETHH] 042196

AQUIFER MODEL:
Conf ined
SOLUTION METHOD:
Cooper et al.

TEST DATA:
HO= 1.9 ft

re= 0.1667 ft
r,= 0.3334 ft

PARAMETER ESTIMATES:
T = 1503. ftl/day
S = 1.E-16
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Displacement, H/HO (ft)

1. = AL LA B R L LR
B -
0.8 — —
0.6 |— . —
0.4 — —
0.2 [— ) K —
o, Lt tervimb vepvvpnb 11yt m
0.001 0.01 0.1 1.

Time (min)

[y
o !

DATA SET:
CSWIFALL .DAT
04/21/96

AQUIFER MODEL:
Conf ined

SOLUTION METHOD:
Cooper et al.

TEST DATA:
HO= 1.9 ft
re= 0.1 ft
r,= 0.1 ft

PARAMETER ESTIMATES:
T =521.2 ftésday
S = 1.E-10
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AQTESOLV RESULTS
Version 2.10 °

Developed by Glenn M. Duffield, HydroSOLVE, Inc.
(c) 1988-1995 Geraghty & Miller, Inc.

04/21/96 20:49:26

TEST DESCRIPTION

Data set........... CSW1RISE.DAT
Qutput file........ CSW1RISE.OUT
-Data set title..... CSW-1 RISING HEAD
Company............ BLACK & VEATCH
Project............ 40650.001
Client............. USACE - Philadelphia District
Location........... Pearce Crek Disposal Area, MD
Test date.......... 3/1/96
Units of Measurement

Length.......... ft

Time.,........... min

Test Well Data

Initial displacement in well..... 2.06
Radius of well casing............ 0.1667
Radius of wellbore............... 0.3334
Aquifer saturated thickness...... 97
Well screen length..........c.... 10
Static height of water in well... 97
Gravel pack porosity............. 0
Effective well casing radius..... 0.1667
Effective wellbore radius........ 0.3334
LOg(RE/RW) ¢ ittt iiiiineneensnnsnns 3.853
Constants A, B and C.ccveeenceens 0.000 , 0.000, 1.969
No. of observations........o000.. 63

ANALYTICAL METHOD

Cooper et al. (Confined Aquifer Slug Test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate Std. Error
T = 8.5010E+002 +/- 2.4302E+002 ft~2/day
S = 1.0000E-010 +/- 6.5332E-010

ANALYSIS OF MODEL RESIDUALS

residual = observed - calculated



weighted residual = residual * weight

Weighted Residual Statistics:

Number of residuals......cceveeevs 41
Number of estimated parameters.... 2
Degrees of freedom........co0vo.n. 39
Residual mean.......ceeeeevevcosss 0.004039
Residual standard deviation....... 0.04629

Residual varianCe......eceeeeseeeos 0.002142

Model Residuals:

Time Observed Calculated Residual “leight
0.0333 2.06 1.8027 0.25734 1
0.05 1.73 1.6929 : 0.037146 1
0.0666 1.62 1.5921 0.027879 1
0.0833 1.45 1.4981 -0.048121 1
0.1 1.38 1.4107 -0.030681 1
0.1166 1.24 1.3296 -0.089638 1
0.1333 1.24 1.2535 -0.013494 1
0.15 1.2 1.1823 0.017694 1
0.1666 1.11 1.1161 -0.0060679 1
0.1833 1.05 1.0536 -0.0036354 1
0.2 1 0.99511 0.0048901 1
0.2166 0.95 0.94053 0.0094709 1
0.2333 0.9 0.88898 0.011018 1
0.25 0.86 0.84057 0.019426 1
0.2666 0.81 0.79536 0.014644 1
0.2833 0.77 0.75259 0.017411 1
0.3 0.73 0.71237 0.017627 1
0.3166 0.69 0.67476 0.01524 1
0.3333 0.66 0.63914 0.020856 1
0.4167 0.49 0.49001 -6.6448E-006 1
0.5 0.39 0.37898 0.011015 1
0.5833 0.3 0.29566 0.0043448 - 1
0.6667 0.23 0.23265 -0.0026463 1
0.75 0.18 0.18482 -0.0048235 1
0.8333 0.14 0.14825 -0.0082547 1
0.9167 0.11 0.12009 -0.010091 1
1 0.09 0.098318 -0.0083185 1
1.0833 0.07 0.081358 -0.011358 1
1.1667 0.06 0.068048 -0.0080483 1
1.25 0.05 0.057559 ~0.0075593 1
1.3333 0.04 0.049227 ~0.0092267 1
1.4166 0.03 0.042561 -0.012561 1
1.5 0.03 0.037185 -~0.0071854 1
1.5833 0.03 0.032828 ~0.0028283 1
1.6667 0.02 0.029262 ~0.0092615 1
1.75 0.02 0.026326 -0.006326 1
1.8333 0.02 0.023887 ~-0.0038875 1
1.9167 0.02 0.021843 ~0.0018432 1
2 0.01 0.020119 -0.010119 1
2.5 0.01 0.013775 ~0.0037746 1
3 0.01 0.010645 ~-0.00064471 1

RESULTS FROM VISUAL CURVE MATCHING



VISUAL MATCH PARAMETER ESTIMATES

Estimate
T = 8.5010E+002 ft~2/day
S = 1.0000E-010
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AQTESOLYV RESULTS
Version 2.10

Developed by Glenn M. Duffield, HydroSOLVE, Inc.
(c) 1988-1995 Geraghty & Miller, Inc.

04/21/96 20:40:5¢

TEST DESCRIPTION

Data set........... CSW1FALL.DAT
Output file........ CSW1FALL.OUT
- Data set title..... CSW-1 FALLING HEAD

Company.....ceeeee. BLACK & VEATCH
Project............ 40650.001 ;
Client............. USACE - Philadelphia District
Location........... Pearce Creek Disposal Area, MD
Test date.......... 3/1/96
Units of Measurement

Length.......... ft

Time...covvvuvns min

Test Well Data

Initial displacement in well..... 1.9
Radius of well casing......... ... 0.1667
Radius of wellbore........cv0oev. 0.3334
Aquifer saturated thickness...... 97
Well screen length............... 10
Static height of water in well... 1
Gravel pack porosity............. 0
Effective well casing radius..... 0.1667
Effective wellbore radius........ 0.3334
LOG(RE/RW) ¢ v ittt tvennnnanennnas 0.8636
Constants A, Band C.....cvcvev.e 2.444 , 0.397, 0.000
No. of observations.............. 44

ANALYTICAL METHOD

Cooper et al. (Confined Aquifer Slug Test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate Std. Error
T = 7.0311E+002 +/- 2.5908E+002 ft~2/day
S = 1.0000E-010 +/- 8.3965E-010

ANALYSIS OF MODEL RESIDUALS

residual = observed - calculated



weighted residual = residual * weight

Weighted Residual Statistics:

Number of residuals............... 36
Number of estimated parameters.... 2

Degrees of freedom................ 34
Residual mean.....c.ieeieeeeanneas -0.004723
Residual standard deviation....... 0.05627
Residual varianCe.......eeeeeansan 0.003166

Model Residuals:

Time Observed Calculated Residual Weight

0.0333 1.61 - 1.6997 -0.089653 1
0.05 1.69 1.6127 0.077263 1
0.0666 1.6 1.5321 0.067853 1
0.0833 1.52 1.4562 0.063848 1
0.1 1.45 1.3847 0.065279 1
0.1166 1.37 1.3178 0.052167 1
0.1333 1.31 1.2543 0.055654 1
0.15 1.4 1.1944 0.20561 1
0.1666 1.16 ‘ 1.138 0.021966 1
0.1833 1.1 1.0844 0.015611 1
0.2 1.06 1.0336 0.0264 1
0.2166 0.99 0.98577 0.0042327 1
0.2333 0.95 0.94015 0.0098497 1
0.25 0.9 0.89689 0.0031068 1
0.2666 0.86 0.8561 0.003904 1
0.2833 0.81 0.81714 -0.0071386 1
0.3 0.77 0.78015 -0.010153 1
0.3166 0.73 0.74523 -0.015234 1
0.3333 0.7 0.71186 -0.011855 1
0.4167 0.54 0.56828 -0.028283 1
0.5 0.42 0.45644 -0.036441 1
0.5833 0.32 0.36874 -0.048737 1
0.6667 0.25 0.29956 -0.049563 1
0.75 0.2 0.2449 -0.044895 1
0.8333 0.15 0.20145 -0.051449 1
0.9167 0.12 : 0.16674 -0.046738 1
; 1 0.09 0.13896 -0.048957 1
1.0833 0.07 0.1166 -0.046601 1
1.1667 0.05 0.098514 -0.048514 1
1.25 0.04 0.083854 ~-0.043854 1
1.3333 0.03 0.071904 -0.041904 1
1.4166 0.02 0.062121 -0.042121 1
1.5 0.02 0.054067 -0.034067 1
1.5833 0.01 0.047422 -0.037422 1
1.6667 0.01 0.041899 -0.031899 1
1.75 0.01 0.0373 -0.0273 1

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
T = 7.0311E+002 ft~2/day



S = 1.0000E-010
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AQTESOLV RESULTS
Version 2.10

Developed by Glenn M. Duffield, HydroSOLVE, Inc.
(c) 1988-1995 Geraghty & Miller, Inc.

04/21/96 13:26:01

TEST DESCRIPTION

Data set........... CSW2RISE.DAT
Output file........ CSW2RISE.QUT
Data set title..... CSW-2 RISING HEAD
COMPANY .« st verennnn. BLACK & VEATCH
Project............ 40650.001
Client............. USACE - Philadelphia District
Location........... Pearce Creek Disposal Area, MD
Test date.......... 3/1/96
Units of Measurement

Length.......... ft

Time...ccvveenn min

Test Well Data

Initial displacement in well..... 1.93
Radius of well casing............ 0.1667
Radius of wellbore............... 0.3334
Aquifer saturated thickness...... 25
Well screen length............... 10
Static height of water in well... 25
Gravel pack porosity............. 0
Effective well casing radius..... 0.1667
Effective wellbore radius........ 0.3334
LOg(RE€/RW) e ieivennennnns et 3.121
Constants A, Band C....ccetvvenn 0.000 , 0.000, 1.969
No. of observations..... cieeeases 65

ANALYTICAL METHOD

Cooper et al. (Confined Aquifer Slug Test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate Std. Error
T = 6.9743E+001 +/- 5.0362E+000 ft~2/day
S = 1.7147E-003 +/~- 6.0575E-004

ANALYSIS OF MODEL RESIDUALS

residual = observed - calculated



weighted residual = residual * weight

Weighted Residual Statistics:

Number of residuals.........coc.... 61
Number of estimated parameters.... 2
Degrees of freedom................ 59
Residual mean........cceevevveseoes -0.002878
Residual standard deviation....... 0.04753
Residual variance.......ccceeeeeeas 0.002259
Model Residuals:
Time Observed Calculated
0.0266 1.93 1.7892
0.05 1.41 1.7143
0.0666 1.56 1.6681
0.0833 1.59 1.6253
0.1 1.57 1.5855
0.1166 1.55 1.5484
0.1333 1.52 1.513
0.15 1.49 1.4794
0.1666 1.46 1.4475
0.1833 1.43 1.4169
0.2 1.4 1.3875
0.2166 1.38 1.3594
0.2333 1.35 1.3322
0.25 1.32 1.3059
0.2666 1.3 1.2808
0.2833 1.28 1.2563
0.3 1.25 1.2326
0.3166 1.23 1.2098
0.3333 1.21 1.1876
0.4167 1.11 1.086
0.5 1.02 0.99768
0.5833 0.94 0.9199
0.6667 0.86 0.85081
0.75 0.8 0.7892
0.8333 0.74 0.7339
0.9167 0.68 0.68398
1 0.64 0.63887
1.0833 0.6 0.59791
1.1667 0.55 0.56057
1.25 0.52 0.52652
1.3333 0.49 0.49536
1.4166 0.46 0.46677
1.5 0.43 0.44045
1.5833 0.4 0.41625
1.6667 0.38 0.39389
1.75 0.36 0.37325
1.8333 0.34 0.35414
1.9167 0.32 0.3364
2 -0.31 0.31995
2.5 0.23 0.24226
3 0.18 0.18986
3.5 0.14 0.15317
4 0.12 0.12666
4.5 0.1 0.10696
5 0.09 0.091964

Residual

0.14081
~0.30432
-0.10807
-0.035333

-0.01554
0.0016312
0.0069993
.010605
.012467
.013133
.012539
.020629
.017833
.014058
.019223
.023693
.017365
.020152
0.02237

0.023958

0.022318

0.020096
0.0091862

0.010801
0.0061048

~0.0039815
0.0011295
0.0020871
~0.010573
-0.0065224
-0.0053561
-0.0067658
~0.010454

-0.01625

-0.01389
-0.013249

-0.01414

~0.0164
-0.0099477
-0.01226
-0.0098565
-0.013171
-0.0066596
-0.0069624
-0.0019638

QOO OCOOODOOOO0O
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5.5 - 0.08 0.08029 -0.00029023 1
6 0.07 0.071025 -0.0010246 1
6.5 0.06 0.06354 -0.0035398 1
7 0.06 0.057397 0.0026027 1
7.5 0.05 0.052284 -0.0022844 1
8 0.05 0.047974 0.002026 1
8.5 0.04 0.044298 ~-0.0042982 1
9 0.04 0.041131 -0.0011312 1
9.5 0.04 0.038377 0.0016229 1
10 0.04 0.035962 0.004038 1
12 0.03 0.028701 0.001299 1
14 0.03 0.023859 0.0061414 1
16 0.02 0.020403 -0.00040333 1
18 0.02 0.017815 0.0021845 1
20 0.02 0.015806 0.0041943 1
22 Q.02 0 1

.014201 0.0057995

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
T = 6.9743E+001 ft~2/day
S = 1.7147E-003
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AQTESOLV RESULTS
Version 2.10

Developed by Glenn M. Duffield, HydroSOLVE,
(c) 1988-1995 Geraghty & Miller, Inc.

04/16/96
TEST DESCRIPTION

Data set...........
Output file........ CSW2FALL.OUT
Data set title..... CSW-2 FALLING HEAD
Company....eoueeeee BLACK & VvEATCH
Project............ 40650.001
Client............. USACE - Philadelphia District
Location........... Pearce Creek Disposal Area, MD
Test date.......... 3/1/96
Units of Measurement

Length.......... ft

Time............ min

Test Well Data

Initial displacement in well..... 1.86
Radius of well casing............ 0.1667
Radius of wellbore............... 0.3334
Aquifer saturated thickness...... 25
Well screen length............... 1
Static height of water in well... 1
Gravel pack porosity............. 0
Effective well casing radius..... 0.1667
Effective wellbore radius........ 0.3334
LOg(RE/RW) ettt iiiiieeininnnnnnnns 0.5218
Constants A, Band C......ccc000. 1.655 , 0.255, 0.000
No. of observations.............. 63

ANALYTICAL METHOD

Cooper et al. (Confined Aquifer Slug Test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate Std. Error
T = 1.0355E+002 +/- 3.1004E+000 ft~ 2/day
S = 1.2282E-004 +/- 2.8428E-005

ANALYSIS OF MODEL RESIDUALS

residual = observed - calculated

19:17:05



weighted residual = residual * weight

Weighted Residual Statistics:

Number of residuals.......iveveve 57

Number of estimated parameters.... 2

Degrees of freedom................ 55
Residual mean.........ceeeeeoeeesas -0.0009551
Residual standard deviation....... 0.01474
Residual variance......cceeeeeeesn 0.0002173

Model Residuals:

Time Observed Calculated Residual Weight
0.0266 1.86 1.7601 0.099861 1
0.03 1.74 1.7502 -0.010222 1
0.0333 1.74 1.7408 -0.00081943 1
0.05 1.69 1.6959 -0.0058915 1
0.0666 1.64 1.6546 -0.014566 1
0.0833 1.61 1.6155 -0.0055089 1
0.1 1.57 1.5785 -0.0084999 1
0.1166 1.54 1.5434 -0.0034342 1
0.1333 1.5 1.5097 -0.0096701 1
0.15 1.47 1.4773 -0.0072584 1
0.1666 1.44 1.4463 -0.0062532 1
0.1833 1.41 1.4162 -0.006177 1
0.2 1.38 1.3871 -0.0071335 1
0.2166 1.36 1.3592 0.00078493 1
0.2333 1.33 1.332 -0.0020227 1
0.25 1.3 1.3057 -0.0056725 1
0.2666 1.28 1.2803 -0.00026693 1
0.2833 1.25 1.2555 -0.0054571 1
0.3 1.23 1.2314 -0.0013598 1
0.3166 1.21 1.2081 0.00.9217 1
0.3333 1.18 1.1853 -0.0053005 1
0.4167 1.08 1.0803 -0.00027467 1
0.5 0.99 0.98791 0.0020863 1
0.5833 0.91 0.90599 0.0040055 1
0.6667 0.84 0.83285 0.0071479 1
0.75 0.77 0.76741 0.0025854 1
0.8333 0.71 0.70858 0.0014191 1
0.9167 0.66 0.65546 0.0045421 1
1 0.61 0.60748 0.0025249 1
1.0833 0.57 0.56397 0.0060256 1
1.1667 0.53 0.5244 0.005595 1
1.25 0.49 0.48843 0.0015748 1
1.3333 0.46 0.45561 0.0043927 1
1.4166 0.43 0.42562 0.0043787 1
1.5 0.4 0.39815 0.00185535 1
1.5833 0.37 0.37299 -0.002994 1
1.6667 0.35 0.34988 0.00012156 1
1.75 0.33 0.32866 0.0013441 1
1.8333 0.31 0.30912 0.00087934 1
1.9167 0.29 0.29109 -0.0010946 1
2 0.27 0.27448 -0.0044801 1
2.5 0.2 0.19773 0.0022724 1
3 0.15 0.14813 0.0018748 1
3.5 0.11 0.11491 -0.0049084 1
4 0.09 0.091934 -0.0019342 1



.075564 -0.0055641

4.5 0.07 0 1
5 0.06 0.063574 -0.0035736 1
5.5 0.05 0.054564 -0.0045638 1
6 0.04 0.047632 -0.0076321 1
6.5 0.04 0.042183 -0.0021826 1
7 0.03 0.037813 -0.007813 1
7.5 0.03 0.034246 -0.0042463 1
8 0.02 0.031288 -0.011288 1
8.5 0.02 0.028798 -0.0087979 1
9 0.02 0.026676 -0.0066756 1
9.5 0.01 0.024846 -0.014846 1
10 0.01 0.023252 -0.013252 1

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
T = 1.0355E+002 ft~2/day
S = 1.2282E-004
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AQTESOLYVYV RESULTS
Version 2.10

Developed by Glenn M. Duffield, HydroSOLVE, Inc.
(c) 1988-1995 Geraghty & Miller, Inc.

04/21/96 13:37:29

TEST DESCRIPTION

Data set........... CSW3RISE.DAT
Output file........ CSW3RISE.OQUT
Data set title..... CSW-3 RISING HEAD
Units of Measurement
Length.......... ft
Time...cooveeeees min

Test Well Data

Initial displacement in well..... 1.9
Radius of well casing............ 0.1667
Radius of wellbore............... 0.3334
Aquifer saturated thickness...... 30
Well screen length............... 10
Static height of water in well... 30
Gravel pack porosity............. 0

" Effective well casing radius..... 0.1667
Effective wellbore radius........ 0.3334
LOG(RE/RW) ettt iiitenennnnnnnns 3.225
Constants A, Band C.c.vvvvvennnne 0.000 , 0.000, 1.969
No. of observations.............. 64

ANALYTICAL METHOD

Cooper et al. (Confined Aquifer Slug Test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate Std. Error
T = 4.0447E+002 +/- 5.5558E+001 ft~2/day
S = 9.0875E-006 +/- 1.3423E-005

ANALYSIS OF MODEL RESIDUALS

residual = observed - calculated
‘ghted residual = residual * weight

Weightéd Residual Statistics:
Number of residuals............... 39
Number of estimated parameters.... 2
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AQTESOLYVYV RESULTS
Version 2.10

Developed by Glenn M. Duffield, HydroSOLVE, Inc.
(c) 1988-1995 Geraghty & Miller, Inc.

04/21/96 _ 13:23:4:

TEST DESCRIPTION

Data set........... CSW3FALL.DAT
Output file........ CSW3FALL.OUT
Data set title..... CSW-3 FALLING HEAD
Company...«oe0e0.. BLACK & VEATCH
Project............ 40650.001
Client.......o.v... USACE - Philadelphia District
Location........... Pearce Creek Disposal Area, MD
Test date.......... 3/1/96
Units of Measurement

Length.......... ft

Time.....cceveenn min

Test Well Data

Initial dlsplacement ln well..... 1.9
Radius of well casing............ 0.1667
Radius of wellbore............... 0.5
Aquifer saturated thickness...... 30
Well screen length............... 10
Static height of water in well... 30
Gravel pack porosity............. 0
Effective well casing radius..... 0.1667
Effective wellbore radius........ 0.5
LOG(RE/RW) ¢ttt ietinirenennannas 2.843
Constants A, B and C....ceo0veeus 0.000 , 0.000, 1.661
No. of observations.............. 42

ANALYTICAL METHOD

Cooper et al. (Confined Aquifer Slug Test)

EEESEEE RS e S

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate sStd. Error
T = 9.6303E+002 +/-~ 1.0061E+002 ft~2/day
S = 1.1184E-014 +/-~ 3.6665E-014

ANALYSIS OF MODEL RESIDUALS

residual = observed - calculated



weighted residual = residual * weight

Weighted Residual Statistics:

Number of residuals:......cveveu. 40

Number of estimated parameters.... 2

Degrees of freedom......cocvvvvenn 38
Residual mean......ccceveeeeeeenas -0.003527
Residual standard deviation....... 0.012
Residual variance.......veeuiieeen. 0.0001439

Mode} Residuals:

Time Observed Calculated Residual Weight

0.0234 1.75 1.7591 -0.0090549 1

0.04 1.64 1.6696 -0.029611 1
0.0567 1.56 1.5855 -0.025518 1
0.0734 1.48 1.5065 -0.026545 1

0.09 1.41 1.4326 -0.022605 1
0.1067 1.35 1.3624 -0.012413 1
0.1234 1.29 1.2961 -0.0061034 1

0.14 1.26 1.2338 0.026235 1
0.1567 1.18 1.1744 0.0055957 1
0.1734 1.13 1.1182 0.011809 1

0.19 1.05 1.0652 -0.01524 1
0.2067 1.02 1.0147 0.0052649 1
0.2234 0.97 0.96684 0.0031605 1

0.24 0.93 0.92167 0.008333 1
0.2567 0.88 0.87853 0.0014664 1
0.2734 0.84 0.83759 0.002412 1

0.29 0.81 0.79894 0.011064 1
0.3067 0.77 0.762 0.0080027 1
0.3901 0.61 0.60327 0.0067301 1
0.4734 0.49 0.47995 0.010054 1
0.5567 0.39 0.3836 0.0063968 1
0.6401 0.31 0.30798 0.0020182 1
0.7234 0.25 0.24856 0.0014365 1
0.8067 0.2 0.20166 -0.0016557 1
0.8901 0.16 0.16446 -0.0044607 1
0.9734 0.13 - 0.13494 -0.0049387 1
1.0567 0.11 0.1114 -0.0013952 1
1.1401 0.08 0.092534 -0.012534 1
1.2234 0.07 0.077406 -0.0074064 1
1.3067 0.06 0.065213 -0.0052131 1

1.39 0.05 0.055348 -0.0053481 1
1.4734 0.04 0.047328 -0.0073276 1
1.5567 0.03 0.040796 -0.010796 1
1.6401 0.03 0.035443 -0.005443 1
1.7234 0.02 0.031047 -0.011047 1
1.8067 0.02 0.027416 -0.0074161 1
1.8901 0.02 0.0244 -0.0044 1
1.9734 0.01 0.021888 -0.011888 1
2.4734 0.01 0.013184 -0.0031837 1
2.9734 0.01 0.0095245 0.00047553 1

RESULTS FROM VISUAL CURVE MATCHING



VISUAL MATCH PARAMETER ESTIMATES

Estimate
T = 9.6303E+002 ft~2/day
S = 1.1184E-014
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AQTESOLYV RESULTS
Versiqn 2.10

Developed by Glenn M. Duffield, HydroSOLVE, Inc.
(c) 1988-1995 Geraghty & Miller, Inc.

04/21/96 13:47:06

TEST DESCRIPTION

Data set........... CSW4RISE.DAT
Output file........ CSW4RISE.OUT
Data set title..... CSW-4 RISING HEAD
Units of Measurement
Length.......... ft
Time.....covee.. min

Test Well Data

Initial displacement in well..... 1.9
Radius of well casing............ 0.1667
Radius of wellbore............... 0.3334
Aquifer saturated thickness...... 21
Well screen length............... 10
Static height of water in well... 21
Gravel pack porosity............. 0
Effective well casing radius..... 0.1667
Effective wellbore radius........ 0.3334
LOG(RE/RW) .t i vttt iiiinennnnnenns 3.02
Constants A, Band C.....cvveveenen 0.000 , 0.000, 1.969
No. of observations.............. 60

B e s e

ANALYTICAL METHOD

Cooper et al. (Confined Aquifer Slug Test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate Std. Error
T = 9.4182E4+002 +/-~ 8.1953E+001 ft~2/day
S = 1.2234E-007 +/- 1.6990E-007

ANALYSIS OF MODEL RESIDUALS

r~sidual = observed - calculated
.ghted residual = residual * weight

Weighted Residual Statistics:
Number of residuals............... 28
Number of estimated parameters.... 2



Degrees of freedom................ 26

Residual mean. ... ..c.eeeeeoteeeeoes -0.005074
Residual standard deviation....... 0.02119
Residual variance.......coeeeeeoeas 0.000449

Model Residuals:

Time Observed Calculated Residual Weight
0.0466 1.44 1.4082 0.0318 1
0.0633 1.23 1.2774 -0.047407 1

0.08 1.12 1.1615 -0.041466 1
0.0966 1.03 1.0587 -0.028728 1
0.1133 0.95 0.96606 -0.016064 1

0.13 0.88 0.88294 -0.0029385 1
0.1466 0.81 0.80861 0.0013888 1
0.1633 0.75 0.74105 0.0089531 1

0.18 0.69 0.68002 0.009977 1
0.1966 0.64 0.62511 0.014895 1
0.2133 0.59 0.57502 0.014983 1

0.23 0.55 0.52956 0.020437 1
0.2466 0.5 0.4885 0.0115 1
0.2633 0.47 0.45091 0.019087 1

0.28 0.43 0.41669 0.013312 1
0.2966 0.4 0.38567 0.01433 1
0.3133 0.37 0.35719 0.012807 1
0.3967 0.25 0.2476 0.0023979 1

0.48 0.17 0.17654 -0.0065391 1
0.5633 0.11 0.12943 -0.019434 1
0.6467 0.08 0.097552 -0.017552 1

0.73 0.05 0.075599 -0.025599 1
0.8133 0.04 0.06016 -0.02016 1
0.8967 0.03 0.049075 -0.019075 1

0.98 0.02 0.040976 -0.020976 1
1.0633 0.02 0.03493 -0.01493 1
1.1467 0.01 0.030322 -0.020322 1

1.23 0.01 0.02675 -0.01675 1

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
T = 9.4182E+002 ft~2/day
S = 1.2234E-007
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AQTESOLV RESULTS
Version 2.10

Developed by Glenn M. Duffield, HydroSOLVE,
(c) 1988-1995 Geraghty & Miller, Inc.
04/21/96
TEST DESCRIPTION
Data set........... CSW4FALL.DAT
Output file........ CSW4FALL.OUT
‘Data set title..... CSW-4 FALLING HEAD
Units of Measurement
Length.......... ft
Time......c.vueu. min
Test Well Data
Initial displacement in well..... 1.9
Radius of well casing............ 0.1667
Radius of wellbore...... e e 0.3334
Aquifer saturated thickness...... 21
Well screen length............... 10
Static height of water in well... 21
Gravel pack porosity............. 0
Effective well casing radius..... 0.1667
Effective wellbore radius........ 0.3334
LOG(RE/RW) ettt ittt tiiiiennnnnnnns 3.02
Constants A, Band C....co0vvteves 0.000 , 0.000, 1.969
No. of observations....... ceee s 38

 ANALYTICAL METHOD

Cooper et al. (Confined Aquifer Slug Test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate Std. Error
T = 1.1997E+003 +/- 2.5763E+002 ft~2/day
S = 1.0000E~-010 +/~ 4.9386E-010

ANALYSIS OF MODEL RESIDUALS

~ 3idual = observed - calculated
.ghted residual = residual * weight

Weighted Residual Statistics:
Number of residuals............... 27
Number of estimated parameters.... 2

Inc.



Degrees of freedom................ 25

Residual mean.......eeeeeeeeoeenss 0.005194
Residual standard deviation....... 0.02627
Residual variance......oeeeeevenos 0.0006899

Model Residuals:

Time Observed Calculated Residual Weight
0.0267 1.74 1.6352 0.10475 1
0.0434 1.53 1.4976 0.032359 1

0.06 1.38 1.3749 0.0050964 1
0.0767 1.28 1.2634 0.016645 1
0.0934 1.17 1.1622 0.0077909 1

0.11 1.08 1.0708 0.0092305 1

1267 1 0.98693 ‘ 0.013066 1
0.1434 0.91 0.91043 -0.00042806 1

0.16 0.85 0.84092 0.0090819 1
0.1767 0.79 0.77693 0.013072 1
0.1934 0.73 0.71833 0.011669 1

0.21 0.68 0.66493 0.015068 1
0.2267 0.63 0.61564 0.014357 1
0.2434 0.58 0.5704 0.0096013 1

0.26 0.54 0.52908 0.010923 1
0.2767 0.5 0.49086 0.009142 1
0.2934 0.46 0.45571 0.0042928 1

0.31 0.43 0.42355 0.0064546 1
0.3267 0.4 0.39375 0.0062539 1
0.4101 0.27 0.27635 -0.0063513 1
0.4934 0.18 0.19751 -0.017511 1
0.5767 0.12 0.14383 -0.02383 1
0.6601 0.08 0.1068 -0.026797 1
0.7434 0.06 0.080996 -0.020996 1
0.8267 0.04 0.062766 -0.022766 1
0.9101 0.03 0.049705 -0.019705 1
0.9934 0.02 0.040243 -0.020243 1

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
T = 1.1997E+003 ft~2/day
S = 1.0000E-010
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AQTESOLYV RESULTS
Version 2.10

Developed by Glenn M. Duffield, HydroSOLVE, Inc.
(c) 1988-1995 Geraghty & Miller, Inc.

04/21/96 17:50:28

E 1 T 1 1ttt 1 -t - e R R

TEST DESCRIPTION

Data set........... CSW7RISE.DAT
Output file........ CSW7RISE.OQUT
Data set title..... CSW-7 RISING HEAD
Company......oce... BLACK & VEATCH
Project......o.v.. 40650.001
Client........c.c. USACE - Philadelphia District
Location........... Pearce Creek Disposal Area, MD
Test date.......... 3/1/96
Units of Measurement

Length.......... ft

Time.,....cccvvves min

Test Well Data

Initial displacement in well..... 2.09
Radius of well casing............ 0.1667
Radius of wellbore............... 0.3334
Aquifer saturated thickness...... 13
Well screen length............... 1
Static height of water in well... 1
Gravel pack porosity............. 0
Effective well casing radius..... 0.1667
Effective wellbore radius........ 0.3334
LOG(RE/RW) i it ivieiieeneseenannnnn 0.5384
Constants A, B and C...cvvvveennn 1.655 , 0.255, 0.000
No. of observations.............. 62

ANALYTICAL METHOD

Cooper et al. (Confined Aquifer Slug Test)

RESULTS FROM‘STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate Std. Error
T = 2.9697E+002 +/- 7.5848E+001 ft~2/day
S = 8.2850E-005 +/- 1.7649E-004

ANALYSIS OF MODEL RESIDUALS

residual = observed - calculated



weighted residual = residual * weight

Weighted Residual Statistics:

Number of residuals............... 40
Number of estimated parameters.... 2
Degrees of freedom........cc0caus 38
Residual mean.......ccveeeeeeenvas 0.002944
Residual standard deviation....... 0.1097
Residual variance.......ceceeeeeenas 0.01203

Model Residuals:

Time Observed Calculated Residual Weight
0.0333 2.09 1.8007 0.2893 1
0.05 1.73 1.694 0.035981 1
0.0666 1.12 1.5989 -0.47887 1
0.0833 1.51 1.5117 -0.0017343 1
0.1 1.79 1.4318 0.35825 1
0.1166 1.28 1.3583 -0.078323 1
0.1333 1.27 1.2898 -0.019801 1
0.15 1.19 1.226 -0.036042 1
0.1666 1.14 1.1669 -0.026899 1
0.1833 1.09 1.1113 -0.02125 1
0.2 1.04 1.0591 -0.019114 1
0.2166 1.07 1.0105 0.059528 1
0.2333 0.99 0.96448 0.025524 1
0.25 0.91 0.92119 -0.011194 1
0.2666 0.87 0.88066 -0.010657 1
0.2833 0.84 0.84219 -0.0021914 1
0.3 0.8 0.80588 -0.0058812 1
0.3166 0.77 0.77177 -0.001775 1
0.3333 0.74 0.73933 0.00067483 1
0.4167 0.59 0.6012 -0.011201 1
0.5 0.5 0.4948 0.0051967 1
0.5833 0.42 0.41165 0.008352 1
0.6667 0.35 0.34586 0.0041412 1
0.75 0.29 0.29342 -0.0034192 1
0.8333 0.25 0.25119 -0.0011869 1
0.9167 0.22 0.21685 0.0031468 1
1 0.19 0.18879 0.0012111 1
1.0833 0.17 0.16565 0.0043529 1
1.1667 0.15 0.14641 0.003593 1
1.25 0.13 0.13034 -0.00033961 1
1.3333 0.12 0.11682 0.0031848 1
1.4166 0.11 0.10536 0.0046415 1
1.5 0.1 0.095582 0.0044176 1
1.5833 0.09 0.087211 0.0027895 1
1.6667 0.08 0.079982 1.7955E-005 1
1.75 0.08 0.073721 0.0062793 1
1.8333 0.07 0.068261 0.0017395 1
1.9167 0.07 0.063468 0.0065315 1
2 0.07 0.059252 0.010748 1
2.5 0.05 0 1

.041983 -0.0080167

RESULTS FROM VISUAL CURVE MATCHING



VISUAL MATCH PARAMETER ESTIMATES

Estimate
T = 2.9697E+002 ft~2/day
S = 8.2850E-005
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AQTESOLYV RESULTS
Version 2.10

Developed by Glenn M. Duffield, HydroSOLVE, Inc.
(c) 1988-1995 Geraghty & Miller, Inc.

04/21/96 18:00:18

TEST DESCRIPTION

Data set........... CSW7FALL.DAT
Output file........ CSW7FALL.OUT
Data set title..... CSW-7 FALLING HEAD
e COMPANY .« v s eesesenns BLACK & VEATCH
«Project......ee0.nn 40650.001
Client............. USACE - Philadelphia District
Location........... Pearce Creek Disposal Area, MD
Test date.......... 3/1/96
Units of Measurement
Length.......... ft
Time...cvveeeeens min

Test Well Data

Initial displacement in well..... 2.09
Radius of well casing............ 0.1667
Radius of wellbore............... 0.3334
Aquifer saturated thickness...... 13
Well screen length............... 10
Static height of water in well... 13
Gravel pack porosity............. 0
Effective well casing radius..... 0.1667
Effective wellbore radius........ 0.3334
Log(Re/RW)...... ettt 2.733
Constants A, B and C....vctoveeens 0.000 , 0.000, 1.969
No. of observations.............. 59

ANALYTICAL METHOD

Cooper et al. (Confined Aquifer Slug Test)

B A St S P P R F A Y 2ttt e

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate Std. Error
T = 2.9608E+002 +/- 4.8481E+000 ft~2/day
S = 4.1129E-005 +/- 6.1128E-006

ANALYSIS OF MODEL RESIDUALS

residual = observed - calculated



weighted residual = residual * weight

Weighted Residual Statistics:

Number of residuals.........ccco.. 48
Number of estimated parameters.... 2
Degrees of freedom...........c..0 46
Residual mean......uueeeeeeeseoans -0.0008463
Residual standard deviation....... 0.006794
Residual variance........c.ceeeeees 4.615E-005
Model Residuals:
Time Observed Calculated
0.0333 1.84 1.8262
0.05 1.73 1.7261
0.0666 1.61 1.6361
0.0833 1.54 1.553
0.1 1.47 1.4763
0.1166 1.4 1.4054
0.1333 1.33 1.3389
0.15 1.27 1.2767
0.1666 1.22 1.2187
0.1833 1.17 1.1639
0.2 1.11 1.1123
0.2166 1.07 1.064
0.2333 1.02 1.0182
0.25 0.98 0.97481
0.2666 0.94 0.93407
0.2833 0.9 0.89526
0.3 0.86 0.8585
0.3166 0.83 0.82385
0.3333 0.8 0.79077
0.4167 0.66 0.64868
0.5 0.54 0.53763
0.5833 0.45 0.44974
0.6667 0.38 0.37942
0.75 0.32 0.32282
0.8333 0.27 - 0.27684
0.9167 0.24 0.23918
1 0.2 0.20821
1.0833 0.18 0.18253
1.1667 0.16 0.16108
1.25 0.14 0.14311
1.3333 0.12 0.12794
1.4166 0.11 0.11507
' 1.5 0.1 0.10407
1.5833 0.09 0.094642
1.6667 0.08 0.086504
1.75 0.08 0.079459
1.8333 0.07 0.073322
1.9167 0.07 0.067944
2 0.06 0.06322
2.5 0.05 0.044033
3 0.03 0.033553
3.5 0.03 0.027098
4 0.02 0.022745
4.5 0.02 0.019608
5 0.02 0.017233

0.013769
0.0038678
~-0.026077
-0.013007
-0.006259
-0.0053846
-0.0088847
-0.0066885
.0012855
.0060866
.0023441
.0059728
.0018481
.0051863
.0059309
.0047361
.0014979
0.006148

0.0092264

0.011323
0.0023674
0.0002615

0.00058066
-0.0028164
-0.006839
0.00081745
-0.0082061
-0.0025261
-0.0010814
-0.0031096
-0.0079411
-0.0050666
-0.0040671
-0.004642
-0.0065042
0.0005408
-0.003322
0.0020561

-0.00322

0.0059669
-0.0035529
0.0029016
-0.0027455
0.00039244
0.0027672

OCOOOOOOOO

= b b b b e e e e b b b e e e e e e e e e e e e e b e e e e e e S e e e s e e e



5.5 0.02 0.01537 0.0046301 1
6 0.01 0.013868 -0.003868 1
6.5 0.01 0.012631 -0.0026311 1

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
T = 2.9608E+002 ft~2/day
S = 4.1129E-005
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AQTESOLYV RESULTS
Version 2.10

Developed by Glenn M. Duffield, HydroSOLVE, Inc.
(c) 1988-1995 Geraghty & Miller, Inc.

04/21/96 18:11:21

TEST DESCRIPTION

Data set........... CSW8RISE.DAT
Output file........ CSW8RISE.OUT
Data set title..... CSW-8 RISING HEAD
Company...eceeeeeeoe BLACK & VEATCH
Project.....cevuuen 40650.001
Client............. USACE -~ Philadelphia District
Location........... Pearce Creek Disposal Area, MD
Test date.......... 3/1/96
Units of Measurement

Length.......... ft

Time............ min

Test Well Data

Initial displacement in well..... 1.9
Radius of well casing............ 0.1667
Radius of wellbore............... 0.3334
Aquifer saturated thickness...... 13
Well screen length.......cccvue 1
Static height of water in well... 1
Gravel pack porosity............. 0
Effective well casing radius..... 0.1667
Effective wellbore radius........ 0.3334
LOG(RE/RW) ¢t v ettt ensensensennnans 0.5384
Constants A, Band C.....cveceeven 1.655 , 0.255, 0.000
No. of observations.............. 63

ANALYTICAL METHOD

Cooper et al. (Confined Aquifer Slug Test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate Std. Error
T = 2.5282E+003 +/- 1.9138E+003- ft~2/day
S = 1.0000E-010 +/- 1.7763E-009

ANALYSIS OF MODEL RESIDUALS

residual = observed - calculated



weighted residual = residual * weight

Weighted Residual Statistics:

Number of residuals............... 32
Number of estimated parameters.... 2
Degrees of freedom.............. .. 30
Residual mean.........ccovvvveen. -0.00451
Residual standard deviation....... 0.1261
Residual variance..........ceve.n. 0.0159
Model Residuals:
Time Observed Calculated Residual Weight
0.05 1.35 1.0954 0.25458 2
0.0666 1.08 0.92388 0.15612 2
0.0833 0.82 0.78117 0.038831 2
0.1 0.63 0.66266 -0.032657 2
0.1166 0.51 0.56441 -0.054405 2
0.1333 0.42 0.4817 -0.061704 2
0.15 0.35 0.41236 -0.062357 2
0.1666 0.29 0.35438 -0.064381 2
0.1833 0.25 0.30521 -0.055207 2
0.2 0.21 0.26368 -0.053676 2
0.2166 0.18 0.22872 -0.048716 2
0.2333 0.15 0.19887 -0.048867 2
0.25 0.13 0.17349 -0.043491 1
0.2666 0.11 0.15199 -0.041991 1
0.2833 0.1 0.13351 -0.033514 1
0.3 0.09 0.1177 -0.027705 1
0.3166 0.08 0.10422 -0.024223 1
0.3333 0.07 0.092561 -0.022561 1
0.4167 0.05 0.05421 -0.0042102 1
0.5 0.04 0.035001 0.0049989 1
0.5833 0.03 0.024739 0.005261 1
0.6667 0.03 0.018864 0.011136 1
0.75 0.02 0.015258 0.0047424 1
0.8333 0.02 0.012875 0.007125 1
0.9167 0.02 0.011191 0.0088095 1
1 0.02 0.0099321 0.010068 1
1.0833 0.02 0.008946 0.011054 1
1.1667 0.02 0.0081446 0.011855 1
1.25 0.02 0.0074772 0.012523 1
1.3333 0.02 0.0069097 0.01309 1
1.4166 0.02 0.0064199 0.01358 1
1.5 0.01 0.0059918 0.0040082 1

RESULTS FROM

VISUAL MATCH PARAMETER ESTIMATES

-3
fnon
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Estimate

2.5282E+003 ft~2/day

1.0000E-010

VISUAL CURVE

MATCHING



<KL LKL LLLLLL LKL LKL LK LKLLL LKL LKLLKLK LKL LKLKLKLKLKLKIDIDDIDDIDIDIDDIDDIIDDDD3OI3D333D33333D335535>>>

AQTESOLYV RESULTS
Version 2.10

Developed by Glenn M. Duffield, HydroSOLVE, Inc.
(c) 1988-1995 Geraghty & Miller, Inc.

04/21/96 ' 18:22:03

TEST DESCRIPTION

Data set........... CSWS8FALL.DAT
OQutput file........ CSW8FALL.OUT
‘Data set title..... CSW-8 FALLING HEAD
Company......eooce.. BLACK & VEATCH
Project............ 40650.001
Client............. USACE - Philadelphia District
Location........... Pearce Creek Disposal Area, MD
Test date.......... 3/1/96
Units of Measurement

Length.......... ft

Time............ min

Test Well Data

Initial displacement in well..... 1.9
Radius of well casing............ 0.1667
Radius of wellbore..........c.... 0.3334
Aquifer saturated thickness...... 13
Well screen length........cc0o.. 10
Static height of water in well... 13
Gravel pack porosity.......ceee. 0
Effective well casing radius..... 0.1667
Effective wellbore radius........ 0.3334
Log(Re€/RW) .o iviiuvreananaas e 2.733
Constants A, B and C..vvvevevnoes 0.000 , 0.000, 1.969

No. of observations......cceeeee.. 48

ANALYTICAL METHOD

Cooper et al. (Confined Aquifer Slug Test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate Std. Error
T = 2.4957E+003 +/- 2.5945E+003 ft~2/day
S = 1.0000E-010 +/- 2.4610E-009 :

ANALYSIS OF MODEL RESIDUALS

residual = observed - calculated



weighted residual = residual * weight

Weighted Residual Statistics:

Number of residuals............... 27
Number of estimated parameters.... 2
Degrees of freedom................ 25
Residual mean.......cieiviviveeenes 0.02151
Residual standard deviation....... 0.1145
Residual variance........cceveeenn 0.01311

Model Residuals:

Time Observed Calculated Residual weight

0.05 1.51 1.1028 0.40724 1
0.0666 1.24 0.93195 ' 0.30805 1
0.0833 0.98 0.78954 0.19046 1

0.1 0.77 0.67103 0.098968 1
0.1166 0.61 0.57258 0.037424 1
0.1333 0.48 0.48954 -0.0095353 1

0.15 0.39 0.41976 ~0.029764 1
0.1666 0.32 0.36132 -0.041318 1
0.1833 0.26 0.31165 -0.051652 1

0.2 0.22 0.26963 -0.049628 1
0.2166 0.19 0.23419 -0.044189 1
0.2333 0.16 0.20388 -0.043877 1

0.25 0.13 0.17806 -0.048064 : 1
0.2666 0.12 0.15616 -0.036157 1
0.2833 0.1 0.1373 -0.037302 1

0.3 0.09 0.12114 -0.031143 1

3166 0.08 0.10734 -0.027343 1
0.3333 0.07 0.095389 -0.025389 1

4167 0.04 0.055942 -0.015942 1

0.5 0.03 0.036082 -0.0060818 1
0.5833 0.03 0.025438 0.0045617 1
0.6667 0.02 0.019339 0.00066114 1

0.75 0.02 0.015599 0.0044012 1
0.8333 0.02 0.013134 0.0068655 1
0.9167 0.02 0.011398 0.0086018 1

1 0.02 0.010106 0.0098943 1
1.0833 0.01 0.0090962 0.00090379 1

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
T = 2.4957E+003 ft~2/day
S = 1.0000E-010
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AQTESOLYV RESULTS
Version 2.10

Developed by Glenn M. Duffield, HydroSOLVE, Inc.
(c) 1988-1995 Geraghty & Miller, Inc.

04/21/96 : 20:15:45

TEST DESCRIPTION

Data set........... CSWIRISE.DAT
Output file........ CSWI9RISE.OUT
Data set title..... CSW-9 RISING HEAD
COMPANY .« c o v oo veesns BLACK & VEATCH
Project............ 40650.001
Client............. USACE - Philadelphia District
Location........... Pearce Creek Disposal Area, MD
Test date.......... 3/1/96
Units of Measurement

Length.......... ft

Time....ovvveean min

Test Well Data

Initial displacement in well..... 1.9
Radius of well casing............ 0.1667
Radius of wellbore......... oo 0.3334
Aquifer saturated thickness...... 11
Well screen length............. .. 10
Static height of water in well... 11
Gravel pack porosity......ecceee. 0
Effective well casing radius..... 0.1667
Effective wellbore radius........ 0.3334
Log(Re/RW)..eevennn et .. 2.63
Constants A, Band C...¢.+¢vvc..... 0.000 , 0.000, 1.969
No. of observations...... Ceeaaaen 63

ANALYTICAL METHOD

Cooper et al. (Confined Aquifer Slug Test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate Std. Error
T = 1.5030E+003 +/~ 1.3964E+003 ft~2/day
S = 1.0000E-010 +/- 2.1521E-009

ANALYSIS OF MODEL RESIDUALS

residual = observed - calculated



weighted residual = residual * weight

Weighted Residual Statistics:

Number of residuals.....csoeeeeeens 34
Number of estimated parameters.... 2
Degrees of freedom................ 32
Residual mean.......cciuveveeennenn 0.01676
Residual standard deviation....... 0.1207
Residual variance.......cuoeeueeeess 0.01457

Model Residuals:

Time Observed Calculated Residual Weight
0.0233 2.14 1.6137 0.5263 1
0.0333 1.92 1.5108 0.4092 1

0.05 1.42 1.3565 0.06349 1
0.0666 1.19 1.2214 -0.031367 1
0.0833 1.13 1.1009 0.029118 1

0.1 1 0.99375 0.0062463 1
0.1166 0.89 0.89878 -0.0087846 1
0.1333 0.8 0.8134 -0.013398 1

0.15 0.71 0.73698 -0.026984 1
0.1666 0.64 0.66889 -0.028886 1
0.1833 0.58 0.60739 -0.027387 1

0.2 0.52 0.55214 -0.032136 1
0.2166 0.47 0.50273 -0.032727 1
0.2333 0.42 0.45797 -0.037965 1

0.25 0.38 0.41763 -0.037632 1
0.2666 0.34 0.38146 -0.041464 1
0.2833 0.31 0.34861 -0.03861 1

0.3 0.28 0.31893 -0.038931 1
0.3166 0.26 0.29225 -0.032251 1
0.3333 0.24 0.26796 -0.027958 1
0.4167 0.15 0.17671 - =-0.026714 1

0.5 0.1 0.12015 -0.020148 1
0.5833 0.07 0.084347 -0.014347 1
0.6667 0.06 0.061219 -0.0012189 1

0.75 0.04 0.046007 -0.0060068 1
0.8333 0.04 0.035771 0.004229 1
0.9167 0.03 0.02872 0.00128 1

1 ~0.03 0.023759 0.0062413 1
1.0833 0.03 0.020175 0.0098248 1
1.1667 0.03 0.017517 0.012483 1

1.25 0.02 0.0155 0.0045004 1
1.3333 0.02 0.013926 0.0060737 1
1.4166 0.02 0.012669 0.0073307 1

1.5 0.02 0.011641 0.0083592 1

RESULTS FROM VISUAL CURVE MATCHING

VTSUAL MATCH PARAMETER ESTIMATES

Estimate
T = 1.5030E+003 ft~2/day
S = 1.0000E-010 "
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AQTESOLV RESULTS
Version 2.10

Developed by Glenn; M.:Duffield, HydroSOLVE, Inc.
(c) 1988-1995 Geraghty & Miller, Inc.

04/21/96 o 20:26:59

TEST DESCRIPTION

Data S€tee.esewennana CSWSFALL DAT e
Qutput file........ CSWI9FALL.QUT SRR
Data set title..... CSW=9: FALLING HEADr
COomMpany: ««ceveeaess BLACK:&  VEATCH
Pro;ect ............ 406507001 T {
Client.iceveeeeesas USACE; = Phlladelphla Distrlct
Location ........... Pear¢e Creek Dlsposal Area, MD
Test date.......... 3/1/96% . ¢ ST
[ SR SIT

Units of Measurement SV e

Length.......... ft-. -

Tlme; ........... min

Test Well Data :
Initial dlsplacement in well.....
Radius of well casing fiyeecoeses
Radius of wellbore..gzsg..... ceae
Aquifer saturated tnquness ......
Well ;screen length. . PPElieceesennn
Static height of waten 2in well.
Gravel pack POrosSity....eoeeeennn
Effective well casing radius.....
Effectlve wellbore radius........ J e :
Log(Re/Rw) O S P PRSPPI 3, 606 R "
Constants A, B and Goigeiiiindesess @4 000\ ' 0.000, .4.329
No. qf observationS“;gr;;n.;..... CECURY A

TSRS ?.:
'“==.=:========-_E?}=~'
('.Dr\“('x‘;"' i ‘\‘“ , b
Cooper et al. (Confined; Aqulfer Slug Test) UL T
PBELICLG DR et u- : ST €r
RESULTSNFROM STATISTICAL ‘CURVE MATCHING iEL
: RV AN DA B SN RSN KN T
! SLTESHLLD Craiid.g ;0.; o
STATISTICAL MATCH PARAMETER: ESTIMATES NEEVINE g
. PLPIND M o y S0
+ Estimate :Std. Error . .0 USHIS
T = - 5.2119E+002 +/= ;1B IT313E+002 ft"a/day REM
S =; 1.0000E-010 +/+:; 1 7564E- 009 YIRY 5.0 -
; CER0T. Lo N B ’
ANALYSIS OF MODEL RESIDUALSi\ g .0 0l

res ldual Obser—ved g .Calculated S T :;::::'.:1‘:::'.': oimosm sz som TR TR EIEE



weighted residual = residual * weight

Weighted Residual Statistics:
Number of residuals..........ccu.. 43 7/ G o0 A
Number of estimated parameters.... 2 s
Degrees of freedom......ccvvvveunn 41
Residual mean.......coveueenenenns -0.00203 030z vd Legoaevad
Residual standard deviation....... 0.090%7 c2el - FLUl o
Residual variance.......c.coevveeen 0.008185

Model Residuals: e e E e =
o ‘ sme TzaEn

Time Observed Calculated Residual Weight

_______________________________________ cmmnid e DA TR I

.22 1.5737 T-0035366 0 - SRR
.29 1.543 8 420452529820 ... .51T0 138 5O
.66 1.3986 HECTANLD.26144.8
.45 1.2707 001793205
.27 0210165874500 1..0.11835250
£110523e:0 120709998%5°
.95939 0.070609 ¢
.87532 0.044683 ] o
.79937 0.020632 fﬂﬁVQIHEﬁSMIIG naAral
.73106 -0.0010623 " . . -.....0fVAO20
.66882 -0.018819 S e 1%
0.6124 -0.022401 1 )
.56151 -0.031509 nIsl 1ed S
.51501 . -0.035008 ST SR
.4727% .. =0.042754 .- T D zlfbxx
.4345%5 . -0.034551 - ¢ SRS =S LN k32
.39957 . -0.039586 en Tgix??ﬁ
.36771 . . -0.0377: - LT9eTDa] LW
.33885 . -0.038849rv ¢ S EE
.3123% ... -0.042368 = ﬂﬁﬁq’iPVFIu
.21084 .. .<0.030843 ... Liew -'?jpaglg
.14%74 .. . -0.025739 & ulsw cooaped
.10329 ... -0.013293 .- .... (%% o
L0710 0.079163 - - .-0.0051626 Di. & LA EIBY RN
.05 0.056269 . . .-0.0062687 200 JI&VI 823 1P f
.04 0.043349 -0.0033488 o
04 = T anr=FEG34 35 - T =E S FRO00564FF s o EEEE
.04  COHTGMO2PGELVIAIA  0.012016
.03 0.023384 0.0066157 .
.03 0.01999 puld e o1dobor (2bcu) 18 .
.03 0.017439 0.012561
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