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Appendix VI-B. Waste Quantities and Site Life
DRPI Landfill - Vertical Expansion

The "Year-End Remaining Permitted Tonnage" is based on the total design disposal volume of 10,793,236 cubic yards.

Airspace Utilization Factor (AUF, tons/cy)

®-

Assumed Starting Waste Acceptance Rate in 2013 (tons/yr):

Total Waste Year-End Remaining Permitted

Year 12

(tons)™ Tonnage
2018 279,000 6,715,017
2019 279,000 6,436,017
2020 279,000 6,157,017
2021 279,000 5,878,017
2022 279,000 5,599,017
2023 279,000 5,320,017
2024 279,000 5,041,017
2025 279,000 4,762,017
2026 279,000 4,483,017
2027 279,000 4,204,017
2028 279,000 3,925,017
2029 279,000 3,646,017
2030 279,000 3,367,017
2031 279,000 3,088,017
2032 279,000 2,809,017
2033 279,000 2,530,017
2034 279,000 2,251,017
2035 279,000 1,972,017
2036 279,000 1,693,017
2037 279,000 1,414,017
2038 279,000 1,135,017
2039 279,000 856,017
2040 279,000 577,017
2041 279,000 298,017
2042 279,000 19,017

Notes:

1. AUF based on airspace utilization data from the client.
2. Based on vertical expansion design.
3. Future AUF and tonnage may vary.

0.65

286,626

279,000

Project Closure Year:

Total Available Permitted Tonnage:

(from AUF, received Feb 7, 2018)
Average of last 5 years
Budgeted Yearly Tonnage

2042

10,793,236 CY?

6,994,017 |tons

6,344,865 Mg
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APPENDIX VI-C
SOIL CHARACTERIZATION SUMMARY

Previous soil characterization reports describing the stratigraphy of the site were reviewed as part
of the engineering design for the Delaware Recyclable Products, Inc., Landfill (DRPI Landfill)
vertical expansion. These reports included: (i)*“Subsurface Investigation and Geotechnical
Report”, by James Anderson Associates, Inc., dated August 1994; (ii) “Delaware Recyclable
Products Landfill, Cell 4 Geotechnical Exploration”, by Duffield Associates, dated October
1994; and (iii) boring logs obtained by Geosyntec [1994]. These items are provided in
Attachments A through C, respectively.

A review of the information listed above indicates that the soil stratigraphy is consistent
throughout the DRPI Landfill property. In general, the subsurface soils consist of clay with
interbedded sand layers. The subsurface is divided into an upper and a lower clay layer and an
upper and a lower sand layer. The upper and lower clay layers are encountered above the upper
and lower sand layers, respectively. Properties of these materials were inferred based on test
results presented in the aforementioned reports, as described below.

The upper clay layer consists of a stiff to silty clay often described as brownish-gray or gray,
whereas the lower clay layer consists of a stiff pinkish red clay. The undrained shear strength of
Clay Layer 1 was found to be 1,000 psf, while Clay Layer 2 was found to be 1,400 psf [James
Anderson Associates, 1994], based on unconsolidated undrained triaxial test results. Considering
that the clay has undergone 7 to 30 years of consolidation under the weight of overlying waste,
the undrained shear strength of clay should have increased over previously tested value. An
analysis presented in Appendix VI-1.4 estimated that the undrained shear strength is between
1,000 and 1,265 psf for Clay Layer 1, and between 1430 and 2100 psf for Clay Layer 2,
depending on the overlying waste thickness and degree of consolidation achieved. An effective
friction angle of 21 degrees is used to represent the drained shear strength for both clay layers
based on previous experience with soils in this area. Both layers are assumed to have an average
unit weight of 120 pcf.

The upper sand layer, which is encountered under the upper clay layer, consists of varicolored,
often found to be gray, red, yellow or white, fine silty-sand and sand. The lower sand layer,
encountered under the lower clay layer is a medium to fine-grained layer consisting of white,
orange and light-brown sands. An effective a friction angle of 30 degrees and no cohesion are
used to model the strength of these layers. The unit weight for these layers was assumed to be
130 pcf.

ME1571/MD18024 VI-C-1 July 2018
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1.0 INTRODUCTION m

James C. Anderson Associates, Inc. (JCA) performed a geotechnical investigation of

a‘proposed landfill site located in New Castle County, Delaware. Presented in this
report are the results of the subsurface investigation, laboratory testing, and
geotechnical evaluation of cells 1 and 2 for the proposed landfill. The landfill is
broken down into 5 cells with a total acreage of approximately 26 acres. Cell 1 has
an acreage of 5.60 acres while cell 2 has an acreage of 5.72 acres. The landfill will .
be an industrial waste facility. The site location map is presented in Appendix A

while the boring location plan is shown in Appendix B.

This feport contains descriptions of the field and laboratory testing phases of the
investigation, together with the site conditions, groundwater, and related subsurface
conditions. The engineering design properties derived from the results of the

' investigation are tabulated and discussed. The results of foundation engineering
analyses for the proposed landfill are presented. Founvdation and earthwork
recommendations are made based on the results of the site investigation,
observations by geotechnical personnel on sife, and established geotechnicél

engineering practices.

2.0 - SCOPE OF WORK

The scope of geotechnical services for the preparation of the report included:

. reviewing available information on subsurface conditions,
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. developing a boring location plan and specifications for a field and
laboratory investigation to provide engineering parameters for analyzing
the existing conditions,

. selecting laboratory testing subcontractor,

. assigning laboratory tests for the soil samples,
developing all geotechnical parameters necessary for design and
analysis based on the field and laboratory results and previous data
from the site,

. pen‘orming analyses to estimate the settlement of the landfill including
time duration and maximum amount,

. pen‘ormving stability analyses of the proposed landfill side slopes and

foundations subgrades,

. providing recommendations regarding excavation and earthwork
~operations,
- providing a geotechnical report to include the ﬁeld and laboratory

results, analyses and recommendations.

The environmental characteristics of the project site and impacts on the project have
been addressed separately by others, and are not included in the scope of this

report.
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3.0 AVAILABLE INFORMATION

Prior to our recent detailed site investigation, several studies were conducted by
others primarily for evaluating the site for hydrogeologic conditions relating to the
proposed industrial waste facility. One of these studies included the installation of
eight (8) monitoring wells in 1992 which were to 1) Hweasure the depth to
groundwater, 2) determine the flow direction and gradient of the groundwater, 3)
sample groundwater for laboratory analyses, and 4) determine the characteristic of
‘the geologic units. Three (3) of the wells were considered shallow (depths ranging
from 16’ to 33') and five (5) were deep wells (depths from 33’ to 74’). The wells are

designated as MW's on the boring location plan enclosed in Appendix B.

Another set of borings was conducted by others in August 1993 and was available
for our review. These borings had depths ranging from. about 16 to 50 feet below
grade. ALaboratory testing of the soils was done on some of the samples including
sieve analyses, pH, specific gravity, and permeability tests. These borings are -

designated TB's on the enclosed boring location plan.

The log‘s of the applicable borings and monitoring wells are enclosed along with our

test borings in Appendix C.
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The existing grades of the 11% acres or so included in cells 1 and 2 of the proposed

4.0 SITE CONDITIONS

landfill are slightly hilly with elevations varying from elevation 24.0 to 52.0 with

respect to NGVD. Significant amounts of concrete rubble/debri ent
throughout these two proposed cells with heavy concentrati f concrete debris

(apparently used to fill in a pond) located in the northwest corner of proposed cell

No..1.

The site has been utilized in the past as a concrete mixing/batch plan and appears
that the spoil of these operations was dumped throughout the site, which in turn,

created several large mounded areas. In addition to the mounds, there are several
“structures that remain on site throughout cells 1 and 2. There are also several low
lying areas within these two cells that pond up during heavy amounts of rainfall and

1

have significant amounts of marsh/tall grass.

During the recent subsurface investigation (April 1994), all the borings were
accessible to truck-mounted drill rigs. Many of the borings were offset from the

original locations specified due to auger refusal in the debris areas.
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Our subsurface investigation was conducted at the site in April 1994 to assess the

5.0 SUBSURFACE_INVESTIGATION

geotechnical conditions in relation to the proposed landfill. Eight (8) borings were

drilled to obtain soil samples and to perform standard penetration tests (SPT).

576 linear feet of soil were drilled and soil samples_ obtained using our truck
mounted drilling equipment. Soil samples were selected and reviewed by the
geotechnical engineer for the appropriate laboratory testing” The logs of the test

borings are presented in Appendix C.

Soil samples were obtained in all borings by driving a 2-inch OD split-barrel samples
24 inches with a 140-pound hammer falling freely through a distance of 30 inches.
The standard penetration resistance value (N-value) is defined as the number of
blows required to drive the split-spoon sampler a total distance of 12 inches, the

count being started after a penetration of 6 inches.

When the sampler could not be driven the required 12 inches,rthe’ standérd
penetration resistance was shown on the number of blows over the inches actually
penetrated. Standard penetration test sampling was generally performed
continuously in the upper 6 feet and at intervals of 5 feet thereafter. The SPT

drilling and sampling were conducted in accordance with ASTM D 1586.
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Undisturbed, thin-walled tube samples were obtained from cohesive soils, in general
accordance with ASTM D 1587, at locations selected by JCA. Each test boring was

grouted up to the ground surface prior to completion of the field work.

6.0 LABORATORY TESTING PROGRAM

Labqratory tests were performed to determine strength, compressibility, and physical
characteristics of subsurface materials. They were assigned by JCA and were
performed by Golder Associafes of Mount Laurel, NJ using applicable ASTM
standards or other suitable acceptad procedures. The results of the laboratory tests
are summarized in Table 1 shown below. The detailed results of all the laboratory
tests are presented in Appendix D. The test results, as they relate to the

engineering properties of the soils, are discussed in Section 8.0.
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7.0 SUBSURFACE CONDITIONS

71 Site Geology

Prior to site development, the surficial geology was mapped as the Columbia
Formation. The Columbia Formation consists of a thin veneer of silty sand and
gravel deposits. This formation overlies the Potomac Formation; a Cretaceous Age
deposit consisting of variegated red, gray and white silt and clay deposits. Due to
sand and gravel mining operations at the site, the Potomac is exposed at the

surface (Environmental Assessment Industrial Recycling Center, WIK Associates

Inc. March 1993). The clay deposits are laterally discontinuous, and are reported to
increase in frequency downdip. The formation is considered to be a near shore’
" marine sequence, although the deposits are more riverine in places. The formation
dips gently to the southeast, and strikes northeast. The formation lies directly on
crystalline bedrock, with deeply incised channels reported ih several areas adjacent

to the Delaware River in Camden County, New Jersey. (Geology and Ground

Water Resources of Camden County, Farlekas et al, USGS 1876)

7.2 Site Specific Subsurface Conditions
The subsurface profiles, as interpreted from .the test borings and the laboratory data,
are shown on Sections 1 through 4 in Appendix E. The delineation between soil

types shown between the borings on the sections are assumed, and the




descriptions of the strata represent an interpretation of the subgrade conditions at

the boring locations. Detailed descriptions of the materials found at the boring

locations are given on the boring logs in Appendix C.

Based on our field work, the review of the existing reports and the interpretation of
the laboratory test results, the subsurface soils were grouped into strata based on

their engineering properties. -

Stratum 1A

Stratum 1-A consists of a mixed fill material with substantial amounts of cinders,
lumber, and miscellaneous fill in a clayey silty sand and gravel matrix. The colors
varied from orange-brown to brown to red brown materials in this strata. This.
material was encountered in our testing borings 1, 2, and 3 and varied substantially

in thickness.

Stratum 1-B

Stratum 1-B consists of brown/tan/orange-brown/red brown interbedded
clayey/silty/gravelly sand with some silty .clay. Based on the standard penetratioh
resistances, the soils in this zone have a relative density of medium dense to dense.
These scils were encountered in most of the borings and were typically encountered

either below the ground surface or the soils of Stratum 1-A.
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Stratum 1-C
Stratum 1-C was not encountered by our test borings conducted in April 1994.
However, basgd on our research of the available test boring data conducted in
August 1993 (particularly Boring No. TB-7), a layer of brown silty clay with organics
and peat was encountered below five (5) feet to fill/silt and gravel and was about

twelve (12) feet in thickness. The SPT resuits in this layer ranged from1 to 3 for this

layer which correlates to a very soft consistency classification.

Stratum 2 —(\)\?Q@w Po’lﬁ\‘»«%} L endy CLay w/g‘““é"w“
Stratum 2 consists of a gray/tan/brown silty sandy clay with some zones of silty
sand and sandy silt. This soil exhibits low to medium plasticity and based on the
SPT results has a consistency varying from stiff to very stiff. These soils were
encountered below the soils of Strata 1A, 1vB and 1C and extend to elevafion’s

varying from elevation O to near -10.0 based on NGVD.

Stratum 3 (UQ‘Q"“‘*‘ prTOMRC)  Quny

Stratum 3 consists of a red-tan or a fed-gray clay. Thisn clay layer exhibits high
plasticity and based on the SPT results has a stiff to vefy stiff consistency.

However, some zones of this clay would be classified as hard when the blow counts

exceed 30. This clay layer was encountered directly below the soils
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of Stratum 2 to the termination of the borings with the exception of borings B-5 and

B-7 where some gray to black very dense silty sand was encountered at about 65

below grade.

For a graphic presentation of the generalized soil profiles, see the sections for

proposed landfill in Appendix E.

Table 2 shown below summar»izes the physical characteristics and SPT results of

the various strata. The thickness, classification and SPT N-values of each stratum

are summarized below:

(J\/ S L 7.“)'1)3

-

VPES z;“i*w

m‘“‘

T

\L%

TABLE 2
USCS | = Thickness (feet) SPT N-Values (Blows/Foot)
Stratum Material Symbol )
. Avg Range Avg
1A Mixed Fill SM-SP Varies - -
PT
1B Siity/Clayey/Sand | SM-SP Varies 6-100" 36
CL .
1C Silty Clay CL,PT 12 0-3 1
w/organics :
2 Silty Sandy Clay CL 12 8-27 18
3 Clay CH 40 13-58 27
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7.3 Groundwater Conditions

Groundwater at the site was encourﬁered in Test Borings B3, 85,' B7 and B8 and
varied significantly in depth ranging from twelve to twenty-five feet below grade.
Based on our samples aﬁd the review of the existing data/reports, there are
interconnected layers of sand that provide conduits for the subsurface water to
travel. Those conduits (also known as aquifers) were inconsistent throughoﬁt the -
site and depending upon the season and amounts of rain water will typically vary in

elevation.

8.0 ENGINEERING PROPERTIES OF SUBSURFACE MATERIALS

The assessment of the engineering properties of the soils encountered was based

~ on the results of the field investigation and laboratory testing,and on generally
accepted empirical relationships. Table 3 presents the recommended parameters to
be used in the settlement an'dA slope s{ability énalyses. Selected properties and

parameters are discussed in the following paragraphs. - -
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TABLE 3
Engineering Parameters
Stratum USCS Moist Saturated ] Cc Compressibility
Density Density Friction Cohesion -
(PCF) (PCF) angle (PSF) C, C. C,
, : (Ft¥/day)

1A SM-SP-PT ; - - - . ; ;

1B SM-SP-CL 110 125 30° - - .04 -

1C CL-PT 90 115 - 00 | - - -

2 CL 125 130 0 1000 - .03 | 155 .07

3 CH 128 130 0 1400 .04 25 0.1
8.1 Physical Properties

Physical property index tests on representative samples of the-site soils included
grain size distribution, moisture content and Atterberg limits tests. Classifications
made by the Unified Soil Classification System (USCS) together with the physical

property test results are included in Appendix D and summarized in Table 1.

8.2 Strength

Because the strength 6f the cohesive soils of Strata 2 and 3 is expected to greatly
affect the stébility calculations, one consolidated-undrained test and two (2)
unconsolidated undrained (UU) triaxial compression fests were conducted on

undisturbed clay samples from the two (2) strata. The test results indicate that the
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unconsolidated (Q) shear strength of Stratum 2 is about 1.0 ksf. While the (Q)
strength of Stratum 3 is about 1.4 ksf. The consolidated undrained shear test |

yielded resuits of 31° for the friction angle with a cohesion of O psf.

For the cohesionless materials, the shear strength of the soil is dependent on the
effective angle of internal friction @, which can be estimated in several ways,
includihg laboratory tests and in-situ field tests. Generally field tests are preferred
over laboratory tests because of the inherent difficulty of obtaining a representative
sample for testing. Several empirical relationships have been developed to relate
the SPT N-value to the friction angle. Table 3 presents the friction value for Stratum

1 basevd on SPT data.

8.3 Compressibility .
Laboratory tests were conducted to determine compressive characteristics of the
two (2) cohesive strata encountered at the site. Three (3) undisturbed tube samples

were used for consolidation testing. The test results on the Stratum 2 and Stratum

3 samples indicate a normally consolidated clay.

Consolidation test results indicate that the coefficient of consolidation in the vertical
direction, C, of the Stratum 2 clay is about 7x107 feet’/day. While C, is about -1

Ft¥/day in Stratum 3,
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The key parameter in determining the compressibility of granular soils is the elastic
modulus. It can be estimated from either field or laboratory tests; however field

tests are préferred because of the difficulty of obtaining completely undisturbed .

samples.
8.0 ANALYSES AND RECOMMENDATIONS
9.1 Slope Stability Analysis i

A slope stability analysis for the proposed sideslopes was performed for the permit
application. For the actual slope stability analyses, a licensed computer program
entitled "Geoslope" was utilized for calculating the critical factors ‘of safety for the
-side slopes of the filled facility. This program is capable of using several methods
for solving the minimum safety factors for different types of slopes. The method of
analysis used for analyzing the side slopes was the Bishop Method of Slices utilizing
circular slip surfaces. To perform the slope stébility analysis, all soil parameters
were-taken from the laboratory data énd accepted values in geotechnical
engineering practice. A conservative assumption of 1,000‘pounds per square foot
(psf) was used to estimaté the cohesion of the trash/iifts/and cover based on che-unit
weights expected for the fill. The trash unit weight was provided to JCA by other to
be about 124 pcf. We feel this is an optimistic value so we also analyzed the slopes
for an average unit weight of 90 pcf. The values of the parameters used in the

slope stability analysis are summarized in Table 4 shown below.
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“TABLE 4
Description of Unit Weight Cohesion Friction
Stratum (pcf) (psf) Angle
Trash 90 to 124 1000 0°
Imported Fill 125 0 . 36°
Layer 1B 110 ' .0 30°
Layer 2 130 1000 ' 0°
Layer 3 130 1400 0°

With the soil parameters defined, the required slope stability analyses were

performed for several different cases with the results summarized below.

TABLE 5

, Trash Unit Weight Factor of

Section Located (pcf) Safety
1 See Appeﬁdix F 124 _ 1.41
90 1.88
2 See Appendix F 124 1.33
: . 90 - 1.75

4 See Appendix F 124 1.90
Fill 124 ‘ 2.20

As per standard geotechnical practices,'the minimum safety factor for operating
conditions should be a minimum of 1.3 to 1.5. As can be seen by the results of the
analyses, the landfill side slopes of 1V:3H have an adequate safety factor and the fill
side slopes of 1V:2H are also adequate. The detailed results of the slope stability

analyses can be found in Appendix F.
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To complete the settlement analysis for the landfill, the following methodology was

9.2 Settlement Analysis

employed.

—

Several sections were developed using borings,, existing grades and

proposed construction and operational grades for the landfil.

2. Laboratory testing was utilized to determine the basic, index properties and

consolidation characteristics of selected samples.

3. Values for use in the consolidation analysis were determined from the test
data supplied from the laboratory. These were compared to published values
for similar materials as a check to assure the adopted design values fell

within normal ranges.

4. Vertical normal stress values at selected locations of. the embankments were

developed using the influence diagrams shown in Appendix G.

5. Settlements in individual layers were then calculated using the formula:

(C, x H,) log (P, + AP)

Settlement = AH = ——m—m—w———
(1 + e,) _ P

[+]




where: C, = Coefficient of Consolidation m

H, . total Thickness of layer

C, = Initial void ratio (from consol. test)

P, = Effective overburden pressure at midthickness of consol. layer.

D, = Added lp'ressure @ midthickness of consol. layer due to applied

| load. '

These individual consolidation values were then totaled for each individual
station line and are summarized in Table 6 shown below. The values shown
for the trash fill densities of 65 pcf to 124 pcf were based on the landfill

operators best estimate of the densities and filling operations.

The time for 50% and 90% consolidations were calculated using

methodologies provided by normal engineering practices.

It was assumed fo‘r this analyses that Stratum 3 continues approximately an
additional 30 and for documentation purposes, this layer has been identified

as Stratum 4,
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TABLE 6
Estimated Settlement Consclidation time (Yrs)
Unit Weight (trash)=65 Unit Weight (trash)= 124
Location Section pcf pcf 50% Consol. 90% Consol.
CelVComer #
Unit Wt | UnitW | UnitwWt | Unit Wt
Sta 1 Sta2 | Sta3 Sta 1 Sta 2 Sta 3 65 pcf 124 pcf 65 pcf 124 pcf
1/SW 2 20" 12" 1" 38" 27" 3" 4.4 44 30.7 30.7
2/SW 3 8" e 1" 29" 24" 2 - 22 - 15.3
1/INW 4 - - - 127 10" 3 - 44 - 38.4
(Under
Perimeter
Dike)
10.0 EARTHWORK CONSIDERATIONS
10.1 Excavation

Based on the test boring findings and the information regarding the proposed liner

elevation, significant amounts of excavation will be necessary to remove the

concrete debris, the very soft seils and peat of Stratum 1'C, and the mixed fill of

Stratum 1-A. These areas must be excavated in their entirety due to the natural

voids. and the compressible nature of these materials. The soils of Stratum I- A may

be suitable as use as backfill if the materials are screened and all debris, peat, clay,

silt and materials 4" and larger are removed.
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It is recommended that the areas being planned for truck traffic have several test
pits performed to determine the viability of using the existing materials as a
subbase. These materials will have to be investigated for compactability and should

not contain any debris, fill, voids or other poor soils.

Since open cut excavations will be used to remove the debrié mate}rials;, and create
final grades, the excavated slopes should not be steeper than 2H:1V. These slopes
will have to be reduced if ravelling occurs. The permanent sldpés fbr aﬁy final

slopes will need to be flat enough for the liner and long term Stability. ‘These slopes
(if filled with sandy compacted backfill) should be preferably be 3H:1v; but should in

no case be steeper than 2H:1V.

Where the surrounding conditibns of the .site dé 'not pe'rmit'opéﬁ cuts, 'such as_ _
adjacent to existing streets, utilities or other structures, shor'in'gt»ar’ild:. bracing should
be utilized to ensure the stability of the fs‘i-des bf the excavation.. The shofin_gl or
bracing may consist of portable steel shoring box, or steel soldier bileé»with wood
laggihg (if necessary), or similar meéns. In the design Aof the shoring or bracing .

system, use the recommended soil parameters shown in Table 3.
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Some means of dewatering may be necessary when excavating and maintaining the
liner subgrades. It should be the requirement of the contractor to submit a

dewatering/water control plan to the engineer for review and approval.

10.2 . | Backfill requiréments

10.2.1 Fill Material Selection

Fill required under the proposed landfill must be gelect granular. material. This fill
should be a well-graded sand or gravel, free or organic matter, debris or clay balls,
with a maximum size not exceeding 2 inches, and with less than 15 percent passing
the No. 200 sieve. This material can also be used for backfilling and for rough
-grading for the embankments and berms around the site. Material with similar
specifications can be used for pipe bedding for the leachate collection pipe, except

that the maximum size should not exceed % inch.

10.2.2 Fill Placement and Compaction

All soil surfaces to receive fill should be proofrolled with a heavy vibratory roller to
detect any soft areas. Areas that "pump" or appear to be soft should be undercut
“and replaced with compacted granular fill. If excessive pumping occurs, proofrolling
should be curtailed. The granular structural fill used below the landfill should be
compacted in lifts not exceeding 10 inches Ione thickness to at Ieést 95 percent of

the modified proctor (ASTM D 1557) maximum dry density. Pipe bedding should be
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compacted in 12-inch lifts to 92 percent of the modified Proctor maximum dry

density. The granular backfill should be compacted with vibrating rollers or tampers.

Earthwork should be scheduled to avoid the period of December to March if
possible, as considerable difficulty may be expected in achieving the necessary
compaction during inclement weather conditions. The on-site near-surface soils are

sensitive to moisture and will become soft if exposed to water.

10.3 General Recommendations

It is recommended that all earthwork operations for cell constructién, such as
excavations, dewatering, backfilling, etc., should be carried out in the full-time
presence of a qualified representative of the Soils engineer who should also

examine and approve the landfill subgrades prior to placing the liner.

1.0 LIMITATIONS

——

This report is intended for use with regard to the specific project discussed herein
and any changes in the design of the project, however, slight, should be brought to
our attention so that we may determine how they may affect our conclusions. We
are responsible for the conclusions and opinions contained in this report based on

the data relating to the specific project and location discussed herein.
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The analyses and recommendations submitted in this report are based upon the
findings of the borings shown on the location plan and geological evidence. This
report does not reflect any variations (which should be expected based on the
length between the borings) which may occur between the borings and which may
be encountered during construction. We should be immediately informed of such
conditions so that we may modify our conclusions and recommendations, if

necessary. )
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Boring Location Plan
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JAMES C. ANDERSON ASSOCIATES INC.

Dnlling Contractor

907 Pleasant Valley Avenue Mount Laurel, New Jersey 08054 (609)-722-6700
PROJECT C&J Lanafil Sheet 1 of 3
CLIENT C4.J) Associates Job No. : ES4CJAS002

GROUNDWATER DRILLING METHOD DEPTH Borahote No.; B-1
Data Time Depth Holflow Stem Auger 82 Date Started: 4-22-94
Date Finished: 4-22-94
Driler: Reeve
WELL CONSTRUCTICN ROD SIZE SPOON SIZE Elevation:
inspector:
SAMPLE
0 No. | Depth Blows N CLASSIFICATION
] 1 0-10 Orange brown sand with small gravel, cinders and lumber fill.
15
10
15 e
] 2 | 1517 4-5-5-9 10 Gray brown silty day.
20
_ 3| 20022 | 7-9-12-14 21 |Gray brown silty clay.
25
! 4 12527 7-9-14-17 23 |Light brown and black silty sand.
30
_ 5 30-32 39-12-11 21 |Light brown tan red sandy day.
35
] 6 35-37 7-12-14-18 26 |Light brown tan red silty clay with gravel. ]




907 Plaasant Valley Avenue

Mount Laurel, New Jersay 08054

JAMES C. ANDERSON ASSOCIATES INC.
- Drilling Contractor

(609)-722-6700

PROJECT C&J Landfil Sheet 2 of 3 T
CLIENT C&J Associates Job No, : E34CJAS002
GROUNDWATER DRILLING METHOD DEPTH Borehote No.: B-1
Date Time Depth Hollow Stem Auger 82’ Date Started: 4-22-84
Date Finished: 4-22-94
Dritler: Reeve
WELL CONSTRUCTION ROD SIZE SPOON SIZE Elevation:
inspector: J
SAMPLE
0 No. | Depth Blows N CLASSIFICATION
40
] 7 | 4042 6-7-7-9 14 {Light brown red fine silty sand and clay.
45
] 8 45-47 10-12-14-17 26 |Gray red silty clay with gravel.
50 /
| 9 50-52 8-10-11-14 21 |Red tan day.
] 10 | 53-55 Shelby tube taken.
55
_ 11} 55-57 8-3-11-15 20 |Red tan day.
60
| 12 | 60-62 12-13-17-21 30 {Red tan day.
55
] 13 | 6567 13-14-19-24 33 |Red tan day.
, —
70
. 14 | 70-72 11-11-14-19 25 |Red tan clay.




JAMES C. ANDERSON ASSOCIATES INC.

Drilling Contractor

907 Pleasant Valley Avenue Mount Laural, New Jersay 08054 (609)-722-6700
PROJECT C&J Landfill Sheet 3 o 3
GLIENT C&J Associates Job No. _: E94CJAS002 |
GROUNDWATER DRILLING METHOD DEPTH Borshole No.: B-1 ‘i
Data Time Dapth Hoflow Stem Auger 8z Date Started: 4-22-84 i
Date Finished: 4-22-94
Driller; Reeve
WELL CONSTRUCﬂON ROD SIZE SPOON SIZE Elevation:
' Inspector:
SAMPLE
0__{No.| Depth Blows N CLASSIFICATION
75
1 15 | 7577 10-13-17-19 30 |Red tan day.
"~} 80
] 16 { 80-82 12-12-14-19 26 |Red tan day.
] 85 =
_ 190
95

100

10§




JAMES C. ANDERSON ASSOCIATES INC.

Drilling _Contra ctor

907 Pleasant Valley Avenue Mount Laurel, New Jersay 08054 (609)-722-6700
PROJECT C&.J Landfill Sheet 1 aof 3
CLIENT C2.J Associates Job No. : EB4CJAST02

GROUNDWATER DRILLING METHCD DEPTH Borshols No.: B-2
Date ' Time Depth Hollow Sterri Auger 82 Date Started: 4-20-34
Date Finished: 4-20-34
Driller: Reeve
WELL CONSTRUCTION ROD SIZE SPOON SIZE Elevation:
{inspector
SAMPLE
0 No, | Depth Blows N CLASSIFICATION
1 0-2 4-6-76 13 |Orange brown medium to coarse sand and gravel, traca siit
] 2 24 5-8-7-8 15 |Brown red tan day siit
15 3 45 8-8-12-18 20 |Brown black silty sand and mixed fill.
10
1 4 10-12 Not Reported Fill.
15 -
| 5 | 1517 | Not Reported Fill.
20
. 6 | 2022 4-4-4-5 8 |Gray brown fine silty clay.
25
] 7 1 2527 6-7-6-8 13 [Red brown fine silty sand.
30
_ 8 | 30-32 7-12-14-16 26 {Tan brown fine sandy silt
RE)
| 9 35-37 10-12-15-14 27 |Gray red tan silty clay.
L




JAMES C. ANDERSON ASSOCIATES INC.
Drilling Contractor

907 Pleasant Valley Avenue Mount Laurel, New Jersey 08054 (609)-722-6700
PROJECT C&J Landfill ) Sheet 2 of 3
CLIENT C&J Associates Job No. : E34CJAS002
GROUNDWATER DRILLING METHOD DEPTH Borehole Na.: B-2
Date Time Dapth Hollow Stem Auger 82 Date Started: 4-20-94

Date Finished: 4-20-94

Drifler: Reave

WELL CONSTRUCTION ROD SIZE SPOON SIZE Elevation:
‘ inspector
SAMPLE
0 No. | Depth Blows N CLASSIFICATION
—
40
1 10 | 40-42 10-10-11-12 21 {Brown red tan silty sand.
45
] 11 | 4547 | 11-16-16-26 | 32 |Red gray day.
50 e
| 12 | 50-52 11-17-19-24 36 |Red gray clay.
1 13 | 52-54 Shelby tube taken.
55
_ 14 | 55-57 11-15-18-19 | 1 Red gray day.
60
_ 15 | 50-62 | 11-10-10-12 | 20 |Red gray day.
55
] 16 | 6567 8-10-14-20 24 |Red gray day.
70
_ 17 | 70-72 16-19-24-29 43 [Red gray clay. ‘
|
|




JAMES C. ANDERSON ASSOCIATES INC.
Dniling Contractor

907 Pleasant Valley Avenue Mount Laural, New Jersey 08054 (609)-722-6700
PROJECT C&J Landfill ‘ Sheet 3 of 3
CLIENT C&J Assodiates Job No. : E34CJAS002
GROUNDWATER DRILLING METHOD DEPTH Borahola No.: B-2
Dats Time Depth Hollow Stem Auger 82 Date Started: 4-20-94

Date Finished: 4-20-94

Driller; Reeve

WELL CONSTRUCTION ROD SIZE SPOON SIZE Elevation:
Inspector
SAMPLE
0 | Na.| Depth Blows N CLASSIFICATION
75

18 | 75-77 25-27-31-30 58 |Red gray dlay.

80

19 | 80-82 23-23-26-25 49 [Dark red silty clay.

85

30

95

{100

105




JAMES C. ANDERSON ASSOCIATES INC.
Drilling Contractor

907 Pleasant Vallay Avenue Mount Laursl, New Jersey 08054 (609)-722-6700
PROJECT C&J Lanafill ) Sheet 1 of 2
CLIENT C&J Associates Job No. : E94CJAS002
GROUNDWATER DRILLING METHOD DEPTH Borehole No:: B-3
Dats Timae Depth Hollow Stem Auger 62 Data Started: 4-20-94
4-20-94 25 Dats Finished: 4-20-94
Driller. Reave )
WELL CONSTRUCTION ROD SIZE SPOON SIZE Elevation;
o : linspector:
SAMPLE
LY A 0 {No.| Depth Blows N CLASSIFICATION
T L
] 1 0-17 Dark brown gray clay sitt with gravel, cinders and lumber fill
s
. <
a e
) O o . (
- i {
[ [N
11w o

20

2 | 2022 | 481010 |18 |Graytanclay o

25

| 3 | 2527 7-9-12-13 21 |Gray tan day, wet.
30

] 4 | 30-32 | 810-13-12 | 23 |Red tan cay. ()(53«‘.\( F A S( ]
35

5 | 3537 11-13-15-16 28 {Red tan day,




JAMES C. ANDERSON ASSOCIATES INC.
Drilling Contractor

907 Pleasant Vallay Avenug Mount Laurel, New Jersay 08054 (609)-722-6700
PROJECT C&J Landfil ) Sheet 2 of 2
CLIENT Ca&.J Associates Job No. : ES4CJAS0Q2
GROUNDWATER DRILLING METHOD DEPTH Borehote No.: 8-3
Data Time Depth Hollow Stem Auger §2' Date Started: 4-20-94
4-20-94 25 Date Finished: 4-20-94
Driller. Reeve
WELL CONSTRUCTION RQD SIZE SPOON SIZE Elevation:
Inspector:
SAMPLE
1] No. | Depth Blows N CLASSIFICATION
V 40

6 | 4042 10-12-13-11 25 |Red tan cay.

45
_ 7 | 4547 | 11-14-18-21 | 30 |Red tan clay.
50| 8 | 4951 - Sheiby tube taken. |
] g | so-s2 | 8131212 | 25 [Redlanclay.
1
55
_ 10 | 5557 | 14-14-1513 | 29 |Red tan clay.
60
| 11| 6062 | 12-12-11-13 | 23 |Red tanclay.
i
]
185 |
17




JAMES C. ANDERSON ASSOCIATES INC.
Drilling Contractor

907 Pleasant Valley Avenuse Mount Laurel, New Jersey 08054 (609)-722-6700

PROJECT C&J Landfill Sheet 1 of 3
CLIENT C&J Associates Job No. : EB4CJAS002
GROUNDWATER DRILLING METHOD DEPTH Borehole No.: B4
Date Tima Dapth Hollow Stam Auger a8z Date Started: 4-22-94
Data Finished: 4-22-94
Driller; Reeve
WELL CONSTRUCTION ROD SIZE SPOON SIZE Elevation:
Inspector;
SAMPLE i
0 MNo.| Depth Blows N CLASSIFICATION
] 1 Q15 Brown medium to large gravei and coarse sand.
45 |
-
110
15 =
_ 2 1517 4-7-7-9 14 [Tan reddish yellow clayey silt.
20
1 3 | 20-22 7-7-9-10 16 |Black and dark brown fine silty sand with organic matter.
25
| 4 | 2527 6-7-7-9 14 |Dark brown tan fine silty sand.
30
] 5 30-32 10-12-12-14 24 |Dark brown sitty clay..
35
] 6 35-37 9-11-13-14 24 [Red tan fine sandy silt. . l |




JAMES C. ANDERSON ASSOCIATES INC.
Drilling Contractor

907 Plaasant Valley Avenue Mount Laurel, New Jarsey 08054 ) (609)-722-6700
lprovecT c&J Landit ' lsnest_2 o3
CLIENT C&J Assodiates Job No. : E94CJAS002
GROUNDWATER DRILLING METHOD DEPTH Borehole No.: B4
Date Time Depth Hollow Stem Auger 82 Date Started: 4-22-94

Date Finished: 4-22-34

Driller; Reeve

WELL CONSTRUCTION ROD SIZE B SPOON SIZE Elevation;
Inspector:
SAMPLE
0 | No.| Depth Blows N CLASSIFICATION
40
| 7 | 4042 | 10-10-12-15 | 22 |Gray tan fine s)!rﬁandu =
45
1 8 | 4547 9-13-12-17 25 |Tan red fine sitty day.
] 9 | 47-49 Shelby tube taken.
50 |l
| 10 | 50-52 | 11-13-14-19 | 27 |Red gray day.
55
] 11 | 55-57 10-12-13-17 25 |Red gray day.
80
| 12| 6062 | 9-14-14-18 | 28 |Red gray clay.
85
] 13 | 6567 | 11-10-12-14 | 22 |Red gray clay.
70 .
] 14 | 70-72 | 12-14-17-21 | 31 |Red gray day.




JAMES C. ANDERSON ASSOCIATES INC,.
Drilling Contractor

907 Pleasant Valley Avenue Mount Laurel, New Jersey 08054 (609)-722-6700
PROJECT C&J Landfill Shest 3 of 3
CLIENT C&J Associales Job No. : E94CJAS002

GROUNDWATER DRILLING METHOD DEPTH Borehoia No.: B4
Dats Time Depth Hollow Stem Auger 82 Date Started: 4-22-94
Date Finished: 4-22-94
Drler: Reave
WELL CONSTRUCTION ROD SIZE ) SPOON SIZE Elevation:
linspector:
SAMPLE
0 No. | Depth Blows N CLASSIFICATION
75
] 18 | 7577 13-16-19-27 | 35 {Red gray dlay.
80
. 16 | 80-82 | 13-19-19-20 | 38 |Red gray day.
— -
185
_19%0
1385
_|t90
{108




907 Pleasant Valley Avenue

Mount Laurei, New Jersay 08054

JAMES C. ANDERSON ASSOCIATES INC.
Drilling Contractor

(609)-722-5700

PROJECT C&.J Landfill Shaet 1 of 3
CLIENT C&J Assodiates Job No. : E94CJAS002
GROUNDWATER DRILLING METHOD DEPTH Borehots No.: B-5
Date Time Depth Holflow Stem Auger 82 Date Started: 4-19-94
4-19-84 80’ Date Finished: 4-19-94
Driller: Reeve
WELL CONSTRUCTION ROD SIZE SPOON SIZE Elevation:
{inspector;
SAMPLE
0 {No.| Depth Blows N CLASSIFICATION
| 1 0-2 12-17-100/3  [100+|Brown tan fine to coarse sand with gravel.
] 2 24 18-13-42-69 55 |Orange lan brown fine to coarse sand with some gravel.
15 3 4-6 20-20-12-13 | 32 [Tan red fine to coarse silty sand with gravel.
10
_ 4 10-12 15-19.16-17 -| 35 |Dark brown fine to medium dayey sand.
15 =
] 5 15-17 Sheiby tube taken.
20
] 6 | 20-22 4-56-8 11" |Red tan day with small gravel.
25
] 7 | 25-27 3-3-5-8 8 |Red tan day.
30
| 8 | 30-32 Sheiby tube taken. Red tan day.
a5
_ 9| 3537 6-6-7-7 13 |Red tan diay.




JAMES C. ANDERSON ASSOCIATES INC.
Drilling Contractor

907 Pteasant Valley Avenue Mount Laurel, New Jarsey 08054 {609)-722-6700
PROJECT C&J Landfill Sheat 2 of 3
CLIENT C&.] Associates : Job No. : ES4CJAS002

GROUNDWATER DRILLING METHOD DEPTH Borehole Na.: 8-5
. Data Time Depth Hoflow Stem Auger :r4 Date Started: 4-19-04
4-19-94 80’ Date Finished: 4-19-54
Driller: Reave
WELL CONSTRUCTION ROD SIZE i SPOON SIZE Elevation:
inspecion.
SAMPLE
a No. | Depth Blows N CLASSIFICATION
40
] 10 | 4042 4.5-7-8 12 {Red tan day.
45
| 11 ] 4547 8-9-9-11 18 {Red tan day.
— o
50
] 12 | 50-52 16-16-13-24 35 {Red tan day.
55
1 13 | 5557 9-12-17-20 29 |Red brown sandy day.
60
1 14 | 60-62 12-18-19-24 37 [Red brown day,
65
_ 15 | 65-67 | 34-74-82-100 | 156 |Light gray fine silty sand.
70
| 16 | 70-72 50-52-59-69 | 111 |Light gray with black fine to medium silty sand.




JAMES C. ANDERSON ASSOCIATES INC.
Drilling Contractor

907 Pleasant Valiey Avenue’ Mount Laurel, New Jerssy 08054 : (609)-722-6700
PROJECT C&J Landfil Sheet 3 of 3
GLIENT C&.J Associates Job No. : ES4CJAS002
GROUNDWATER DRILLING METHOD DEPTH Borshole No.: B-5
Date Time Depth Hollow Stem Auger 82 Date Started: 4-19-34
4-19-94 80’ Data Finished: 4-19-94
‘ Drller: Reeve
WELL CONSTRUCTION ROD SIZE SPOON SIZE {Elevation:
: Inspecior, ‘
SAMPLE
0 No. | Depth Blows N CLASSIFICATION
75
1 17 | 7577 29-41-52-79 | 93 [Light gray red silty clay.
80
1 18 | 80-82 37-44-50-70 94 |White gray red black silty sand, wet. . J
_ 185 Ea
_19%0
19
n |
— |
— |
_ 1100 '
105




JAMES C. ANDERSON ASSOCIATES INC.
Drilling Contractor

907 Pleasant Valley Avenue Mount Laurel, New Jersey 08054 (609)-722-6700
PROJECT C&J Landfill Sheat 1 of 2
CLIENT C&.J Associates Job No. : EB4CJAS002

GROUNDWATER DRILLING METHOD DEPTH Borehote No.: B
Data Time Depth Hollow Stem Auger 62 ) Date Started: 4-15-94
Date Finished: 4-15-84
Drillar: Reave
WELL CONSTRUCTION ROD SIZE ’ SPOON SIZE Elevation:
Inspector.
SAMPLE
0 No. | Depth Blows N CLASSIFICATION
] 1 0-2 20-34-43-37 | 77 [Tan brown fine to coarse sand with gravel.
. 2 24 7-10-12-14 22 |Red brown siity clay with gravei.
15 3] 48 5-7-7-9 14 |Red tan brown clay.
10
] 4 10-12 Shelby tube taken. ~
15 =
. 5 15-17 3-5-7-8 12 {Dark brown black clay.
—_ 20
_ 6 | 20022 59-12-14 21 |Tan gray clay.
] 7 22-24 Shelby tube taken.
25
1 8 | 2527 8-10-11-15 21 |Tan gray red clay.
30
| 9 30-32 7-9—11-14 20 Tan gray red clay.
35
] 10 | 3537 8-12-14-16 26 |Tan red day.




907 Pleasant Vailey Avenue

JAMES C. ANDERSON ASSOCIATES INC.
Drilling Contractor

Mount Laurel, New Jersey 08054 (609)-722-6700

[PROJECT C&J Landfill Shest 2 of 2
CLIENT C&J Associales Job No. : ES4CJASDO2
GROUNDWATER DRILLING METHOD DEPTH Borehole No.: B
Date Time Depth Hellow Stem Auger 62 Date Started: 4-15-94
Date Finished: 4-15-94
Driler: Reave
WELL CONSTRUCTION ROD SIZE SPOON SIZE Elevation:
Inspector.
SAMPLE
0 |No.| Depth Blows N i CLASSIFICATION
40
] 11| 4042 7-9-14-18 23 |Red brown day.
45
] 12 | 4547 | ° 16-15-19-24 | 34 [Red tan day.
50 -
] 13 | 50-52 | 11-12-12-14 | 24 |Red tan cay.
55
] 14| 5557 | 13-12-15-14 | 27 |Redtan cay.
60
_ 15 | 60-62 | 14-14-13-16 | 27 |Red tan cay.
|85
170




907 Pleasant Valley Avenue

JAMES C. ANDERSON ASSOCIATES INC.

Drlling Contractor

Mount Laurel, New Jersay 08054 (609)-722-6700
PROJECT C&J Landfill Sheet 1 of 2
CLIENT C&.J Associales Job No. : E34CJAS002

" GROUNDWATER DRILLING METHOD DEPTH Borshole No.: B-7
Date Time Dapth Hoflow Stem Auger 62’ Datn Started: 4-14-94
4-14-94 10 Data Finished: 4-14-34
Driller: Reeve
WELL CONSTRUCTION ROD SIZE SPOON SIZE Elavation:
Inspector:
SAMPLE
Q No. | Depth Blows N CLASSIFICATION
| 1 24 3-5-7-11 12 |Tan reddish brown dlayey sitt with gravel.
15 2 4-5 4-7-9-14 16 |Tan reddish brown silty clay.
10
| 3 | 10-12 35-7-9 12 |Tan brown fine sand, wet
— e
15
. 4 15-17 3-7-9-15 16 |Red tan brown day.
20
] 5 | 2022 Sheiby tube taken.
25
] 5 25-27 3-5-11-17 16 {Red tan brown clay.
30
| 7 30-32 5-8-11-17 19 |Red tan brown day.
35
] a 35-37 5-7-10-17 17 |Red tan brown day.




JAMES C. ANDERSON ASSOCIATES INC.
Drilling Contractor

907 Pleasant Valley Avenus Mount Laurel, New Jersey 08054 _ (609)-722-6700
PROJECT C&J Lanafill Shest 2 aof 2
CLIENT C&J Assodiates Job No. : E34CJAS002

GROUNDWATER DRILLING METHOD DEPTH Borehole No.: B-7
Date Time Dapth Hollow Stem Auger 62 Date Started: &14-94
4-14-94 10 Date Finished; 4-14-94
Driller: Reeve
WELL CONSTRUCTION ROD SIZE SPOON SIZE Elsvation:
) Inspector:
SAMPLE
Q No. | Depth Blows N CLASSIFICATION
40
] 9 | 4042 3-5-8-11 13 |Red tan brown day.
45
] 10 | 45-47 5-9.13-18 22 |Red tan brown day.
s0 =
_ 11 | 50-52 Shelby tube taken.
55
1 12 | §5-57 8-11-24-37 35 |Red tan brown day.
60
1 13 | 60-62 5-8-17-15 25 |Tan brown red sitty medium coarse sand with thin red clay seams.
_ 1865
—7




JAMES C. ANDERSON ASSOCIATES INC.

Drilling Contractor

907 Pleasant Valley Avenue Mount Laurel, New Jersay 08054 (609)-722-6700
PROJECT C&.J Landiill Shest 1 of 2
CUENT C&J Associates Job No. : E94CJAS002

GRQOUNDWATER DRILLING METHOD DEPTH Borehols No.: B-8
Date Time Dapth Hollow Stem Auger 62 Date Started: 4-13-94
4-13-34 15 Date Finished: 4-13-34
Drifler: Reave
WELL CONSTRUCTION ROD SIZE SPOON SIZE Elevation:
Inspector
SAMPLE
0 No. | Depth Blows N CLASSIFICATION
] 1 0-2 1340-100/5 |100+|Dark brown tan fine silty sand with large gravet,
] 2 24 13-25-100/2 |100+{Tan brown silty day with large gravel,
s 3 46 8-13-25-40 43 |Dark brown tan fine to coarse silty sand with gravel.
10
| 4 10-12 11-15-17-20 32 |Dark gray brown fine to coarse sand with gravel.
— o
15
] S 158-17 3-5-10-15 15 |Orange brown tan fine silty sand, wet.
20
] 6 | 20-22 4-3-3-3 6 |Orange tan brown silty fine to medium sand,
25
] 7 | 2527 7-8-19-20 27 |Tan orange red sandy clay.
_ 8 | 27-29 Sheiby tube taken.
30
] 9 30-32 7-8-13-20 21 |Red tan day with gravel.
35
1 10 | 3537 5-7-16-20 23 [Red tan day. J
[




" 907 Plessant Valley Avenue

JAMES C.

Mount Laurei, New Jarsay 08054

ANDERSON ASSOCIATES INC.
Dnlling Contractor

(609)-722-6700

PROJECT C&J Lanafill Sheet 2 of 2
GCUENT C&.J Assodlates Job No. : ES4CJAS002
GROUNDWATER DRILLING METHOD DEPTH Borehole No.: B-8
Date Time Depth Hollow Stem Auger 62' Date Started: 4-13-94
4-13-94 15 Date Finished: 4-13-94
Driller: Reeve
WELL CONSTRUCTION ROD SIZE SPOON SIZE Elevation:
Inspector;
SAMPLE
0 No. | Depth Blows N CLASSIFICATION
40
] 11 | 4042 5-7-13-17 20 |Red tan day.
45
] 12 | 4547 10-17-24-37 41 |Red tan day.
50 i
. 13 | 50-52 8-13-24-34 37 iRed tan day.
55
| 14 | §5-57 | 12-15-18-29 | 33 |Red sandy ciay with small gravel.
60
1 15 | 60-62 5.7-24-27 31 |Red tan sandy day.
185
L7




WALTON CORPORATION BLOWS 0

CASING }
Drilling Contractor . =

P.0. BOX 1097, NEWARK, DELAWARE 19715 , —

2.

BORING LOG -

w

C & J Landfill #96506 5t
NAME - oeoe e T U TR PROJECT NO. «vnvneeeneenannn. 67

SUPERVISOR ................... a. 9

BORING NO. TB-5 DRILLER G. Truver |DATE 08/18/93 10-11

WEATHER SURFACE ELEVATION DATUM
3 9 — 12-13

Sample Depth Strata X L 14-15
Sample | Depth - Feet Feet Driller's Description of Materials *Blows

No. From | To From To A _ 1617

B 0.0 | 1.0 | Augered Yellow Brn Sand &
‘ Gravel (Fill) o200

1.0 | 2.0 |Brn (F-C) Sand w/Some Gravel ' :
‘ _ &Tr Sllt (Fill) : ) 29.93

2.0 | 3.0 {Drk Gr Silty Clay w/Wood
b I Fragments & Tr Sand 25 o8 )

Brn Sandy Silt
Oor Brn (F) Sand w/Tr - Little : 2829

AW
olo
IS
4o

Silt & Wood Fragments
- i
: 31-32

I 49-50
. 50-51
a Number of blows of 1401b. hammer dropped 30in. required to drive 2in. split-apoon sampler for each of three 61n.increments. 5152

B Number of blows of 300 1b. hammer dropped 18 in. required to drive ........... in casing 12 inches. 52-53

GROUND WATER 56-57




C & J Landfill

WALTON CORPORATION

Drilling Contractor
P.0.BOX 1097, NEWARK, DELAWARE 19716

BORING LOG

$96506
PROJECT NO. ...ovennnineninnn.

SUPERVISOR .vovveevrrennenenn.

BORING NO. TB-5A

DRILLER G. Truver |PATE 08/18/93

WEATHER

SURFACE ELEVATION DATUM

Sample
Sample | Depth - Feet

Depth Strata
Feet

Driller’s Description of Materials

No. From To

From

To

*Blows

0.0

9.0 | Augered (Fill)'Wood, Brick

silt, Sand, Gravel, Etc.

3.0} 11.

Same

17

24 .0 26.

[N R

27.0]| Same 10

29.0 31.

27

.0 Gr Silt Cclay w/Tr Sand 4

34.0 36.

Pl

36.0{ No Recovery 9

Ll 1 Wi

13

10

38.0 40.

~ i

ololo !l Ol

36

.0l 39.0{Brn & Gr Silty Clay w/Trx 4

[se]

12

13

Sand

39.

0 Brn R Gr Silty Clay w/Tr

San&™”

40.0Q0 42.

Same

12

elie]

44 .

same w/Sand Lenses

10

6
7 42.
8

44 .0 46.

(@]

R & Gr Silty Clay w/Tr Sand.

g 46.4 48.

Ol | IO

<jw | oo

47.5/Gr Silty Clay

el ¥ O |

47

sl 48.0l6r Silt w/Tr Sand

|
Isgr | 48.d 50.

48.

(@]

50.0/R & Gr Silty Clay w/Tr S H

'L B Y

sand Recovery 22"

|

| —

& Number of blows of 140 1b. hammer dropped 301in. required todrive 21

Number of blows of 300 lb. hammer dropped 18 in, required to drive . ..coeaocn in casing 12 inches.
ARKs: ... Wet on Spoon @ 24.7  + Waxed Tube

L.
n. split-spoon sampler for each of three 61in. increments.

51-52
52-53
B
54-5¢

55-56

TRk

57-58
I
58-59

59-60

ey




STATE OF DELAWARE

MAIL TO: v BRANCH DEPARTMENT OF NATURAL RESOURCES

ELL COMPLETION REPORT M
DIVISION OF WATER RESOURCES AND ENVIRONMENTAL CONTROL BE RETURNED WITHIN 30 DAYS
e Ox 1401 , AFTER CONSTRUCTION DATF

DOVER, DELAWARE 19903
MONITOR / OBSERVATION WELL COMPLETION REPORT

PLEASE PRINT OR TYPE

PERMIT NO. _ A2 50h LOCALID _ T EB-5 IS COMPLETED WELL LOCATED AS SHOWN ON R
Owner Gt 5 _AS~aSiaT £S5 APPLICATION FORM? ~ YES{/] NO[ ]
Address Po- Bax ‘e2& IF NO, DESCRIBE LOCATION CHANGE OR OTHER COMMENTS.

City NEu) CASYLE  giate YEL zlp\CﬁLo
Telephone Number

Consulting Firgn/Supervising Geologls (I.f applicable :
n\'1)\ \i Ssowexer [ Syrve NTWA
Telephone Number S22 -/25% =} .
Well Contractor M Jour ok Coep ¥
‘Date of Completion D=l Rohin W5t
Name of DNREC Contact PTrson Playe  VEMABLES
Drilling Method™ A
‘ "~ WELL CONSTRUCTION B}—f <ol desoide <,

Total depth drilled: S0 7 — I:):Oil\/k &S oL
Depth to water 24 .1 EY DRILLERS LOG DESCRIP. | TOP OF STRATA | BOTTOM °
Surveyed Top of Casing Elevations Fav ((YPLe 9xa04Gest O ).

: Ft above Sea Level . 1

~° Innér Outer — -
: T (wedd Hrick P Q 27 .
S\o% SAME  GrUe €1¢)
CASING SEQUENCE
Inner casing Quter in
Casing t e Lp— S¢ TYRED Zievy 270 S0.D
CasTngAbolzt — e uj\\TR SAuD
asing bottom — ~ <Lt Lav Ee -

Casing diameter N AN e — 2

7T

Casing material

SCREEN SEQUENCE -

Inner casing Quter casing
Screen top “
\
Screen bottom /A\J
Screen diameter

Screen material”
A_g_:r.\“.c pHAT E

Type of Grout _ = C=MENT  from _- S to 500

Gravel pack interval from S l A to N (I'A

Aquifer/Formation screened in: ! NiA l

T

Type of samples (ditc lit spoon, etc.
%jfv_\“r > %-:-JJ

Samples ' Logged By:

(Name)

(Title) (Company)

/-
Well Drilled By: \'U‘“ rod Sonef

(Company Name)

a & '
SUPPLEMENTAL DRILLERS LOG ATTACHED?
\,,,._/\ - \/\-w\.x—"/\ S’] :C_‘;{a‘\/cf7‘ YES[ ] NO
(Signature of lzjﬂller in Charge) N l I (Date) PAGE 1 OF
- PAGES

White - Water Supply @ Canary - Other o Pink- Owner ® Goldenrod - Contractor DGCUMENT NO, 40-08/87/02/ - EC 81




C & J Landfill

WALTON CORPORATION

P.O. BOX 1097, NEWARK, DELAWARE 19715
BORING LOG

Drilling Contractor

SUPERVISOR

#96507
PROJECTNO. «.oooviniiiinnnns

BORING NO.

TB-6

DRILLER

G. Truver DATE

08/17/93

WEATHER

SURFACE ELEVATION

DATUM

Sample

"Depth - Feet

Sample

Depth Strata
Feet

No. From To

From To

Driller’s Description of Materials

*Blows.

0.0 0.

7

or (F-C) Sand & Gravel

(Fill)

(Fill) Gr (F-M)Sand w/Some

Stone & Tr Silt

'R & Gr Silty Clay w/Tr Sand

Wl

Brn Silt w/Some (V/ F) Sand

Brn Or

Silty (F) Sand

N
RO R
H

Brn-Gr

Silty Clay w/Tr (F)

Sand

8.0

Same-

.0} 10.0

Same

Gr & R Silty Clay w/Tr Sand

12.0

Same

14.0

Same

8 14.0

16.0

16.0

Same

-

!

=

A Number of blows of 140 1b. hammer dropped 30in. required to drive 2in. split—s;;oon sampler for eacho

3 Number of blows of 300 1b. hammer dropped 18 in. required to drive ........... in casing 12 inches.

fthree 6in.increments.

i




STATE OF DELAWARE

MAIL TO: DEPARTMENT OF NATURAL RESOURCES

WATER SUPPLY BRANCH WELL COMPLETION REPORT MU
ST
DIVISION OF WATER RESOURCES AND ENVIRONMENTAL CQNTROL BE RETURNED WITHIN o0 o
P.O. BOX 1401 AFTER CONSTRUCTION DATE.

nOVER, DELAWARE 19903
MONITOR / OBSERVATION WELL COMPLETION REPORT

PLEASE PRINT OR TYPE

PERMIT NO. _ AL LOCAL ID 1 -le 1S COMPLETED WELL LOCATED &S SHOWN ON
Owner C+yT ASSaCr\ATES APPLICATION FORM?  YES(| NO [ ]
Address A Box €28 IF NO, DESCRIBE LOCATION CHANGE OR OTHER COMMENTS.

City Neur Casn®  suate DE- zip Q7LD

Telephone Number

Consulting Firm/Supervising Gealogist (If applicable)
LT AssociaTes / STevE AlEwsan

Telephone Number DU 2SS -
Well Contractor \AvT o Carre
Date of Completion Q ST -2

Name of DNREC ConTct Person SAA R \}EUABL—&
S

Drilling Methed A 3
) WELL CONSTRUCTION — _
Total depth drilled: oo v K oS ZaRVMNCE R Qwly
Depth to water L, DRILLERS LOG DESCRIP. | TOP OF STRATA | BOTTOM
Surveyed Top of Casing Elevations By (ceee (S taul QO <)
: F't. above Sea Level S TV ]
- Innér Cuter
LVl T e Do Q. 2|
CASING SEQUENCE or Y bl i 2.
ST
Inner casing Quter casing "
Cas‘:"g top : A A A R - Y =9
Casing bottom T Clad wdlvin DAMR
Casing diameter A - T
- . : N A i : = -
Casmg material - L:Q - Qv <y L‘T’) g . L‘ L{ B [
. SCREEN SEQUENCE < anNDy - P
Inner casing Quter casing
Screen top ; ”‘ : BR- Cr-RETT 211y 4 e .o
Screen bfnttom A UA\ CLAY UJ!‘H'L V)
Screen diameter t
Screen material-
EeuTer &

Type of Grout T CEMEWVY from = O to =0
Gravel pack interval from LL[t'« to M .A
Aquifer/Formation screened in: A

Type of samples (ditc_\hssplit spoon, etc.)

BLI\T S Fonud

Samples Logged By:

(Name)

(Title) (Company)

Well Drilled By: \M AL TYECO CDQ-‘P

(Company Name)

4 ’k/— SUPPLEMENTAL ILLERS LOG ATTACHED?
(ngmuure of Dﬂ“@ Charge) ( (D..#z) PAGE 1 OF ( PAGES :

White - Water Supply ® Canary- Other ® Pink- Owner ® Goldenrod - Contractor DOCUMENT NO. 40-08/§7/02/0 - EC 8]




WALTON CORPORATION BLOWS ON
. ASING B
Drilling Contractor T
P.0. BOX 1097, NEWARK, DELAWARE 19715 1-2
2-3 -
BORING LOG 34
4-5
C & J Landfill » #96508 5-6
NAME ottt et e e e e e et e s PROJECT NO. ..coovviiiiinaann 6-7
7-8
.............................................................................. SUPERVISOR ..cooovveninnnnnn. 5
9.10
BORING NO. TB_7 ‘DRILLER G. Truver DATE 08/20/93 10-11
11-12
WEATHER SURFACE ELEVATION DATUM 12-13
13-14
] Depth Strata ‘ ]
Sample Despz:;anFeeet P Feet ? Driller's Description of Materials *Blows 145-12
l No. From | To From To : A 1617
. . ,T 17-18
0.0 | 1.5 | Augered (Fill) sand & Gravel 510
I 1.5 Brn Silt w/Tr Sand ’ 19-20
- ‘ 20-21
¥ 1 3.0 5.0° 4.5 | Same 3 3 12 3 21.22
| 4.5 | Brn & Gr silt w/Tr Sand 29.23
- — 23-24
& Gravel 1 24-25
*2 5.0 7.0 No Recovery 1 i1 1 25-26
26-27
7.019.0 Brn Silty Clay w/Tr Sand W/H W/H 1 2728
9.0 11.0 Brn Silty Clay w/Tr Silt W/H W/H 1|1 28-29 )
, ‘ 29-30
! | Layers & Tr Sand 3031
x5 11.40 13.0 11.8| Sames— 1 1/1 1 31-32
32.33
I 11.8 Drk Gr Silty Clay w/Tr 2334
. sand & Organics 34.35
35-36
%6 13.9 15.0 Same w/H W/H WAH 1| [3ea7
"x7 15.0 17.0 15.5| Same w/H 1 |1 2 37-38
38-39
; 15.5/ 16.4/Brn Peat 39-40
[ 16.4 Gr silty Clay 4041
4142
x8 17.0 19.0 18.5]| Same 2 3 15 7 4243
{ - .18.5 Gr silty (F) Sand ' 4344
. . 44-45
*9 19.0 21.0 19,7 Same 3 3 12 3 45-46
19.7 ‘Gr Micaceous (F) Sandy Silt 4647
— , 4748 .
10 21.0 23,0 22.5| Same 8 3 11519 4849
[ v 22.5 Brn (F-C) Sand & Gravel ' 4950
. - , { 50-51
\ Number of blows of 1401b. hammer dropped 30in. required to drive 2in. split-spoon sampler for each of three 6 in. increments. 51-52
Number of blows of 300 Ib. hammer dropped 18 in. required to drive ........... in casing 12 inches. 52-53
53-54
ARES: o oo oo e et et e 5455
.......................................................................................................................... 55-56
5 GROUND WATER 56-57
...................................................................... 57-58
58-59
..................................................................... 950
;———J an.81




C & J Landfill

WALTON CORPORATION

Drilling Contractor

P.0.BOX 1097, NEWARK, DELAWARE 19715

BORING LOG

SUPERVISOR

PROJECTNO. .....oooivinvinan,

30RING NIB7 Cont.

DRILLER

DATE

8/20/93

WEATHER

SURFACE ELEVATION

DATUM

BLOWS O}
CASINGE

Sample
No.

Sample
Depth - Feet

Depth Strata
Feet

From

To

From

To

Driller’s Description of Materials

*Blows '
i

11

23.40

25.0

1 Same

10| 14

[ 172

25.

31.0

33.0

Same

16 | 16

13

-34.0

36.0

33.0

Gr & R Clay w/Tr Sand

2 i35 5

14

36.

38.

Same w/Sand Lenses

6 |8 8

15 .

38.0

40.0

Same

| o o

11

38,3

Gr & R Sandy Silt w/

-

Tr Clay

39.5

Gr Brn R Silty (F) Sand

40.0

42.0

Same

11

31.2

Gr &R Clay w/Tr Sand

42.0

44.0

R & Gr (C) Sand w/Tr Silt

16

20|28 | 28

42.9

R & Yellow Brn Silty Sand

w/Lenses of Silty Clay

|

o

\ Number of blows of 140 1b. hammer dropped 30in. required to drive 2in. split-spoon sampler for each of three 6 in. increments.

3 Number of blows of 300 Ib. hammer dropped 18 in. required to drive

in casing 12 inches.

p , GROUND WATER




STATE OF DELAWARE
DEPARTMENT OF NATURAL RESOURCES
AND ENVIRONMENTAL CONTROL

MAIL TO:
WATER SUPPLY BRANCH
DIVISION OF WATER RESOURCES
»,0. BOX 1401
JOVER, DELAWARE

WELL COMPLETION REPORT MUST
~ BE RETURNED WITHIN 30 DAYS
AFTER CONSTRUCTIOM DATE.

19903
MONITOR / OBSERVATION WELL COMPLETION REPORT

PLEASE PRINT OR TYPE

PERMIT NO. S_(ﬂ_?f’__g___ LOCALID L. &7
cr T ADSACIATES

Co Pof 1R

1S COMPLETED WELL LOCATED AS SHOWN ON
APPLICATION FORM? YES[ ] NO[ ]
IF NO, DESCRIBE LOCATION CHANGE OR OTHER COMMENTS.

Owner
Address

Smtek

City Nxw»d caTTLE
Telephone Number

Zip ,Cf-??.b

Consulting Firm/Supervising
Wiy RASscciaTEs

eologist (If applicable)

“Teyw NE U Sam

Telephone Number

277~ 2559

Well Contractor dalnt=T od Carp

Date of Completion

- A6 -QT

Name of DNREC Contact Person Piare Ve alaoLes
Drilling Method WS A

_ WELL CONSTRUCTION
Total depth drilled: Uy <~ 7T

WAl Beew ST arpky

Depth to water DRILLERS LOG DESCRIP. | TOP OF STRATA | BOTTOM
Surveyed Top of Casmg Elevations | Cos (fanm S RVL ) Q 1. 5
Ft. above Sea Level
- lnner Outer X — ,
T . Waie G0 S eidr .S q_k.i-
DAt S e | :
CASING SEQUENCE e
| i -
. ‘ » nner casing Quter casing s~ . SiLTy L 0. = <.
Casing top Wiy, Senb -7 AL
Casing bottomn /F_J } -
Casing diameter i\ VYo @7 ar VS .S Y
Casing material ] -
SCREEN SEQUENCE TE i1l <Lag g S
Inner casing ) Quter casing .
Screen top Te @ e MaCanags = 22.9
icreen :t.)ttorn [ ," : - R A T
creen diameter \ A (A2 RN
' T /'H . rg.\.\,
Screen material
. G EaiT R Tg Tt~ el CueY il 23N Zq.2
Type of Grout = TEMINY  from T to AN Sl '
Gravel pack interval from L !Il"‘\ to “I/’A
Agquifer/Formation screened in: = la R R L ek | 32. 3 e
Type of samples (dlt.ch split spoon, etc.) P S
Tt SEmakS
B Ty DT 1.2 <))
- Tigay  wlye fkct
Samples Logged By: . ,
(Name) -
W EY % Neli g o 1.9 Y.
YR \ Cliv Loysy
{Title) (Company)
Al .
Well Drilled By: _- 22" VaN Cer
(Company Name)
< ( 8_7 SUPPLEMENTAL DRILLERS LOG ATTACHED?
bv'v\\ A Sl 24593 {yEs{ ] NO
(Signature of Degler in C’“”"’ (Date) | pAGE1OF | PAGES

White - Water Supply

Canary - Other ® Pink- Qwner ®

Goldenrod - Contractor

DOCUMENT NO. 40-08/87/02/03 - EC 31



C & J Landfill

WALTON CORPORATION

Drilling Contractor
P.0.BOX 1097, NEWARK, DELAWARE 19715

.............................................................................

BORING LOG

SUPERVISOR

#965009
PROJECT NO.

g BORING NO. TB-8

DRILLER

G. Truver

DATE

08/17/93

WEATHER

SURFACE ELEVATION

DATUM

Sample

Sample
Depth - Feet

Feet

Depth Strata

From

| o

To

To

Driller's Description of Materials

*Blows

_BLOWS ON
CASING B

0-1
1.2
2.3
3-4
4.5
5-6
6 7
7.8
8.9
9.10
10-11
11-12
12-13
13-14
1415
15-16
16-17

| =

Oor Brn(F-M)Sand w/Tr Gravel

3.0

GT Brn silt w/Tr (F) Sand 5

10

[ V]
| O O

Oor Brn (F-M) Sand w/Some

Gravel

R Silty Clay w/Tr Sand

Same

Brn Silty (V/F)

Sand w/Tr

Clay

Same

SN L
~ W

Or Bzn Silty Clay w/tr Sand

Or Brn - Brn Silty (F) Sand

Same

R & Gr Silty Clay w/(F)

Sand Layers

Same

1Brn Gr silty (F) Sand w/

Clay Layers

6 11.0

13.0

Same

11

10

7 13.0

13.0

R Brn Gr silty Clay W/Tr

w

11

16

Sand

8 15

Same

16

14

22

22

| 9 17.0

19.0

Same

13

16

118

20

A Number of blows of 140 1b. hammer dropped 301in. required to drive 2in. split-sr;oon sampler for each of three 6 in. increments.

B Number of blows of 300 Ib. hammer dropped 18 in. required to drive

*Wet on Spoon @ 9.5

in casing 12 inches.

GROUND WATER

|

3940
4041
4142




STATE OF DELAWARE

MAIL TO:

WATER SUPPLY BRANCH
DIVISION OF WATER RESOURCES
p.0. BOX 1401

DOVER, DELAWARE 19903

DEPARTMENT OF NATURAL RESOURCES
AND ENVIRONMENTAL CONTROL

BE RETURNED WIiTHIN 30 DAYS
AFTER CONSTRUCTION DATE.

WELL COMPLETION REPORT MUST

MONITOR / OBSERVATION WELL COMPLETION REPORT

PLEASE PRINT OR TYPE

PERMIT NO. _ A -G 29 LocALID 18—
Owner O S ASSoC ATES

Address P S M ‘o L@

CiyNEW CASTLE  suate _Ds L zip A0
Telephone Number

nsu{u Fir /Supervising Geologist (If applicaple)
ﬁ )f 5SCATZG [<Teve NEW
Telephone Number

Ba2l-2sS<w
Well Contractor awrod Qe
‘Date of Completion £ 17493
‘| Name of DNREC Contact Perscr\ %LL L NEUABLES
Drilling Method

SaM

WELL CONIS%HUCTl%
Total depth drilled:

1S COMPLETED WELL LOCATED,AS SHOWN ON
APPLICATION FORM? YES ¢ NO[ 1

*x %O\L_ \Y%C@\UQ\_S SNTBY,

IF NO, DESCRIBE LOCATION CHANGE OR OTHER COMMENTS.

(Company Name)

Depth to water Q.5 &1 DRILLERS LOG DESCRIP. | TOP OF STRATA ] BOTTOM
Surveyed Top of Casing Elevations O Ge YR /C—nr\) sadd ) )
Ft. above Sea Level U-’}WQ Gev L
-" lnntr: Cuter
(- r @ > ) Lo .S
CASING SEQUENCE = ?'b‘ ST wlne ( L5
inner casing Quter casing Al
Casing top C Zerpw —an (Vg ©- I S 2
Casing bottom P\\/ TAn ) Semy wiTe Caya
Casing diameter l) A _ N
Casing material
SCREEN SEQUENCE Cicr Gp iy CtAy 3.3 .3
Inner casing Outer casing N = -
\ ‘ I v “ 1< /‘ AND
Screen top
Screen bottom }\J [f\
Screen diameter ,l KT pm o Siory () SN
Screen material TR NL‘_[J S
Beytop\TE : 7
Type of Grout -+ Q<C/'\"V7'-’.‘j}.)[’x'om O tg \q 0 ool h o - oy SR =~
A )—!———-A RS . ™.
Gravel pack interval from to / I[‘ b) < D wl — kY
Agquifer/Formation screened in: A \!Z . J
Type of samples (ditch, sply.\-spoon etc.) b PrD: RO~ Sy (2 190
—0un T Do i ulen Semd
Samples Logged By:
(Name)
(Title) {Company)
Well Drilled By: \vl { A LNTA coP

I\
/ :
\_J/“ : - / SUPPLEMENTAL DRILLERS LOG ATTACHED?
JO—N ) poant A 61795 YES[ ] NO
{Signature of D(\‘Jﬁcr in Charge) /(Dau) PAGE1OF PAGES
White - Water Supply ® Canary- Other ® Pink-Quwner ® Goldenrod - Contractor DOCUMENT NO. 40-08/87/02/03 - EC 81




WALTON CORPORATION BLOWS O
L CASING I
Drilling Contractor o1
P.0.BOX 1097, NEWARK, DELAWARE 19715 -
2-3
BORING LOG rw
4-5
C & J Landfill $96510 5-5
NAME ettt ittt e ea et aa st PROJECTNO............: ....... 6- 7
7-8
.............................................................................. SUPERVISOR ......coiiiiinl 8-9
9-10
BORING NO. TB-9 DRILLER G. Truver DATE 08/16/93 10-11
. 1112
WEATHER SURFACE ELEVATION DATUM 12-13
13-14
Sample Depth Strata L. . 14-15
Sample | Depth - Feet Feet Driller’s Description of Materials *Blows 1516
l No. From To From To A 16-17
= ‘ 17-18
0.0 or (F-M) Sand & Gravel 1819
| (Fill) 19-20
|— 20-21
1 1.0 2 1.3 Same 9 50 21-22
1*2 3.0 |5 3.3 |Same 4 4 6 8 2223
[ . 23-24
3.3 Various R Brn Yellow Clayey 24.95
' Silt w/Tr - Little Sand 25-26
‘r 26-27
x3 5.0 | 7. Same 4 5 16 27.98
7.0 | 9. 8.5 |Same 2 4 16 10| - | 2829
29-%
| 8.5 R Brn Gr silty Clay w/Tr 3031
sand” ' 31-32
. 32-33
[*5 9.0 {11 9.8 |Same 3 7,110 10} 33-34
o 5.8 Gr & Brn Silty (V/F) Sand 34-35
35-36
*6 11.0(13.0]. 12.8 |Same 4 S 17 6 36-37
[ ' 12.8|13.0|Gr Silty Clay w/Tr Sand 37-38
’ 38-39
7 13.0{15.0[13.0(15.0|Gr silty (F) Sand 4 S 6 6 39-40
8 15.0/1i7.0/15.0 Drk Gr silty Clay w/Tr 4 |6 [i0 |11 (404
) , 4142
- Little Sand 42-43
+*FH1 17.0/19. 19.0 |Same Recovery 24" S H|{E L| B ° 4344
— 44-45
»k9 19.0]21. 19.0121.0 |Gr Silt Clay w/Tr Charcoal 4 16 12 4546
- Sand 4647
— 47-48
4849
' 49-50
= _ ‘ 50-51
4 Number of blows of 1401b. hammer dropped 30in. required to drive 2in. split-s;;oon sampler for each of three 6in. increments. 51-52
3 Number of blows of 300 Ib. hammer dropped 18 in. required to drive ........... in casing 12 inches. 52-53
(ARKs: ...t Pert Test - 3 Minutes  + Waxed Tube ... e
.......................................................................................................................... EX
5 GROUND WATER 56-57
...................................................................... - 57-58
. 58-59
...................................................................... =550




STATE OF DELAWARE

:'T;E;OS:UPPLY BRANCH DEPARTMENT OF NATURAL RESOURCES

WELL COMPLETIO
DIVISION OF WATER RESOURCES AND ENV'RONMENTAL CONTROL BE RETURNED WIT:&E’;OOSI\:ASUST
2.0. BOX 1401 ) AFTER CONSTRUCTION DATE.

OOVER, DELAWARE 19903
MONITOR / OBSERVATION WELL COMPLETION REPORT

PLEASE PRINT QR TYPE

PERMIT NO. ST rocaLmp__1®-9 IS COMPLETED WELL LOCATED AS SHOWN ON
Owner __ G S L\ Saac\AT O APPLICATION FORM?  YES|[ NO{ ]
Address P O 0\( (o‘L %‘\ IF NO, DESCRIBE LOCATION CHANGE OR OTHER COMMENTS.

Telephone Number
Consultmg Fxrm/Superwsmg Geologist (If applicable)

WK NSsadinyes P eve MEw oM
Telephone Number S22 g5 R
Well Contractor Lo ‘f\ Y Q0 CCev
G~V -7

Date of Completion
Name of DNREC Contact Person ELA \\2 VENAEL ES

Drilling Method = .. 3. A
WELL CONSTRUCTION {3

Total depth drilled: Al T K Sole Borwes o
Depth to water - DRILLERS LOG DESCRIP. .| TOP OF STRATA 1 BOTITOM
Surveyed Top of Casing Elevations - Tl (CEGE Dauki Gyl [~ >3

—— e Ft. above Sea Level |

: VYeo— i - ofect "'\Wi_{ 2.3 S

CASING SEQUENCE ieT wlveeny Gend
Inner casing Quter casing e o e~ i - st

Casing t0p. ' / ‘;:_\:3-1 = :_o 'lc :(— ’,,;JL:;Y-{ C 2
Casing bottom !J ,f\‘ I'T'

. . i
e et L //k“ ' Tt S tyd (= |Sand (2.9 S

g material : 7
SCREEN SEQUENCE :»:;.( T Lo OV VY \ <o - ‘ a
Inner casing Outer casing D <o = : :

Screen top [ g
Screen bottom I/‘ ( l! .
Screen diameter | 7/ [WEIAN
Screen material /

l"€ L,TI\JJ\ \c
[ CEMENT pom QS 210
AJ A

Type of Grou
Gravel pack interval from Ay [a
Agquifer/Formation screened in: : A \7‘#

Type of samples (ditch, split spoon, etc.)
=T ’r\csc./d

Samples Logged By:

(Name)

(Title} TCompany)

(vt —
| Well Drilled By: '\\\\C\L \ Gl CC/P—T‘

(Company Name)

SUPPLEMENTAL DRILLERS LOG ATTACHED?
e T \n o=t/ ‘
/KJ*\M\ \ 24/9% | vEs{ ] NOIX]
(Signature of Driller m Charge) ' /Dﬂlt) PAGE 1 OF ‘ PAGES .

White - Water Supply ® Canary- Other @ Pink- Quner ® Goldenrod - Contractor DOCUMENT NO. 4-04/87/02/03 - £C a1




WALTON CORPURAITIUN BLOWS 0>

CASING B
Drilling Contractor EE—

P.O.BOX 1097, NEWARK, DELAWARE 19715 12
?
‘ x 2-3

BORING LOG " . B

Cc.J. Landfill . [ =9
PROJECT NO. ..iviviciaiiiiannns 57 ’

SUPERVISOR ......cccuninnnnnns )

..............................................................................

_JRING NO. DRILLER DATE : 10-11
%W—l Deep G. Truver 10/05/92 o

T TATHER SURFACE ELEVATION DATUM . 1213

i Sample Depth Strata . . 14-15
Sample | Depth - Feet Feet Driller’s Description of Materials *Blows 1516

-~ No. From To From To A 1617

Brn Silty Gravelly (F) Sand 18-19
Brn (F-M) Sand & Gravel 19-20
Brn - R Silty Clay '

0IN P
win W

12.5{R Clayee Silt ,
2.5/ 14.0{Brn Clayee SIlt e B
24-25

14.0/ 18.0|Brn & R Clayee Silt
18.0| 22.0|Gr & R Clay (Wet) L
: . 27-28

' : 22.0/ 24.0|Gr Clay & Silt w/Tr (F) Sand 28-29
29-30

24.0/ 28.0|R Gr Clay Silt & (F) Sand ——
30-31

28.0/ 34.0|R & Gr (F-M) Sand 3132
- 3233

el 8 33-34

35-36
L 36-37
- _ - » 37-38
38-39
i . 3940
: , 4041

) v 4142
4243

. ol A EREN A
= ool i) (90
R M L EwT-

=4 _Jumber ofblowél of 1401b. ham:'ner&mppéd 30in. n:quu-ed to dnve 2m_ :pht-spoon samplerfor ench of three 6 in. mcre enta 51-52

i . - . U A
@‘5:,'1‘5 IRy T ORI A

T L i~

*B Number of blowu of 300 lb hammer dropped 18 in. nq\ured to drive

GROUND WATER 56-57

" L eaDe

i




.............................................................................

Landfill

WALTON COHRPORAIIUN

Drilling Contractor )
P.0. BOX 1097, NEWARK, DELAWARE 19715

BORING LOG

JRING NOH{W— 5

DRILLER

G. Truver

10/10/92

CASING B

0-1
1-2
2.3
3-4
4.5
5-6
57
7-8
8-9
9-10
10-11
11-12

(

“EATHER

SURFACE ELEVATION

DATUM

12-13
13-14

Sample
No.

Sample

—
Depth - Feet

Depth Stxata
Feet

From

To From To

Driller’s Description of Materials

*Blows

14-15
15-16
16-17

0

S | Fill

{sand & Gravel)

1.

5 | Concrete

— O P
|l P

20

0l Fill (Wood, Brick,

Silt, Wire

Etc.)

23.

0| Gr Clayee Silt

35.

5

Orange Brn Sand & Gravel

42

.0

Orange Brn (F-M) Ssand w/Tr

Gravel

43.3

45 .0

.| R & Gr Silty Clay -

48.

50.

Same

{8

0o |,

[V 1

50.

52.4

Same

P
w

52.

53.

Same

- i

w|e~

tn ) O n

53.

55.

Same

55.

57.

Same

11

-~ |

inlln

58.

60.35 61

.0} Same

15

Lo

63.

65.9 61.0

66.

5| Brn & Gr (F) Silty

O | oo ~ \D w L |
—
3

¢, ~3 O |00

Sand 10

w/Clay

70.5 66 .3

73.

White & Light Brn (F-C)

w/R W/R

Sand w/Little Silt

R

S ITRN AL S e ET DR

L

+8 Number of blows of 300 Ib. hammer dmpped 18 in. required to drive
..Point.. Set.@“23“i_;.'

.........

.....................................................................................

W/L @ 33 4

PEEEP

+ Tumber of blaws of 1401b. hammer dmpped 30 m.reqmred to dnva 2m_ apht—spoon sampler for each ofthfee 61n. mcrement.‘

...........

.......................................................................

......................................

in casing 12 mches

seaw

f A e ) Lot

P

...............................

17-18
18-19
19-20
20-21
21-22
22-23
23-24




WALTON CORPORAI11UN BLOWS 0

. CASIN
Drilling Contractor GS
P.O. BOX 1097, NEWARK, DELAWARE 19715 ' 1-2

BORINGLOG = TR
‘ 4-5

Cc.J. Landfill ) 56
PROJECTNO. ciiiiiieiiiiniinn, 67

[

i

SUPERVISOR ...voooevvvnnnnn... T

. 3-10
DRILLE DATE

-ORINGNQr ¢ shallow R G. Truver 10/11/92 _ﬂti_;__

WEATHER SURFACE ELEVATION DATUM 13

' 13-14

Sample Depth Strata L. . 14-15
Sample | Depth - Feet Feet Driller's Description of Materials *Blows 1518

No. From To From To . ’ A - 1617
17-18

Brn Sand & Gravel'(fill) : 18-19

Concrete 19-20

0.0|Fill (silt, Wood, Brick . 20-21
— -21-22
Wire, Etc.) 22.23

1 29.0/ 30.5{20.0 Brn Sand .& Gravel 4 |20 | 35 23~2;
. 24.2

2 34.0 35.5 35..510r Brn (F-M) Sand & Gravel : 12124 20 25-26

. 26-27
‘ 27-28
28.29
29.30

~_ e
P

31-32
32-33
33-34
34:35

o ©
wluwv O
(IR S @)
L

T
\

36-37
37-38

3940

|

.. - . . T
l U B SUL e At ¢ - )

.,.,,.‘_..-ka,....,,_.- _.,

\Iumber of blowu of 140 Ib hnmmer dropped 30in. requu-ed I:o dnve 2 in. spht-apoon unmplerfor each of three 6in. mcrement.s' 15182

=B Number of blow: of 300 1b. hammer dmpped 18 in. reqmred to drive .. .cvenenne in casing 12 inches. ' e L 5253

F MARKS: ......: l?th )Ss:fc...@..:i.‘i 1.0 W/L @ XS SRS RPOPPEPPPPPPRPP 5455

...............................

......................................................................................




Landfill
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WALTON CORPORATION

Drilling Contractor

P.O.BOX 1097, NEWARK, DELAWARE 19715

BORING LOG

. PROJECT NO.

H .... SUPERVISOR

"_3RING NO.

MWw-7

shal low

DRILLER

DATE
G. Truver

WEATHER

SURFACE ELEVATION

10/14/92
DATUM -

Sample
No.

Sample
Depth - Feet

Feet

Depth Strata

From To

From

To

Driller's Description of Materials *Blows

Fill

Drk

(BLn_&and,& Gravel}
Brn Sand w/Little Gravel

oOjo I

Brn

sand & Gravel

(%]

Drk

Gr Silt w/Some (F) Sand

0
3
5.
6
7

L

Drk

Gr Silty Clay w/Little Sand

wn | »lO ojw PO

0

12.5

Gr Sandy Silt

12.5

18.01 Brn

silty (F-M) sand (Wet)

18.0

19.0

R & Gr Silty Clay

28-29
29-30

| o
30-31

3132
3233
33-34
3435

|

f

37-38
38-39
3940

4041
4142
42-43

ot e

PSR P

-z . LR R T

el mas|

|V Smany

-Q-K,ﬁ_ucﬁzawﬁéjELVB

[
\
I
l

*, . Number of bl
*8 Number of blows of 300 Ib. bammer dmpped 18 in. requ.xrtd to drive

Pulnt Set @ 19..0.. W/L .@..1.3..3

......................................................................

ows of 1401b. hammer dropped 30in. requed ta drive 2 in. split-spoon

.......................

sampler ior each of tbrea 6 in. mmmenh.

R

in casing 12 mchc:

...................................................

.........................................................

" GROUND WATER

3ot

\\\

4344
4445

|

!

4647
47-43
4849
49-50 ---
5051
5152
52-53
53-54
54-55
53-56
56-57
57-58
58-59
59-60
50-61

\

\\

I







APPENDIX D
Lab Test Results







ASTM GRAIN SIZE ANALYSIS
ASTM D421, D422, D1140, D2216 and D2217

PROJECT TITLE: JCA/LAB GEOTECH/MN] Sampile Naz B-1 30-32 D&‘JASM
PROJECT NUMBER:  |933-6141 Sample ID- BULK )
WATER CONTENT (Delivered Molsture) % PASSING #10 SIEVE
Tare no. MM-3 Total Wt o 101,77
Wt soil & tare,molst lal] 308 81 Vit Split #10 orn 100.32
Wi soll & Lare,dry L) 29216 % PASSING #10 Frvwoan|  99.1%
Wi tare (L2 190.39
YU moisture (e 16,65
Wt dry soil (Pt 101.77
% WATER [\ aeimted 1€36% 3
UscCs SIEVE wt ret % ret % PASS SIEVE
1 B
coarse gravel 3000 0.00% 100.00% 1800 coarse gravel
1.500 0.00% 100.00% LS00
1.000 2.00% 100.80% 1.000
. Mne gravel 8750 8.00% 100.00% 0.750 [ine gravel
0375 0.00% 100.00% 0375
coarse sand #a [ %zl 0.76% 93.24% #4 coarse sand
medivm sand #10 1.03 1.01% 98.99% #10 medium sand
TAMPLE PREPARATION FOR HYDROMETER ANALYSIS
% Pasx #10 Sieve 98.99 Initial Molst WL ¢8.14
Specific Gravity et 2.65 Calculated Dry Wt §7.95
mi Dispering Agent Used s {40mi Na(PO4)n per 1000ml H20)
WATER CONTENT (Hygruscopic #10) %, PASSING 200 SIEVE
Tarc no. CH-9 Tare na. BL-11
WU soil and tare,moist rn 3615 Wt soil and Lare dry (wi,dry) o 263.25
Wt soil&tare,dry e 811 Wt soil&lare,wash (wi,wash) pna 21568 -
Wi tare ) 21.88 Wt tare Fnsa 19530
‘Wi moisture lost nimonT 0.04 Wt Mnes lost (wi,dry-wi,wash) =TT g 41.57
Wt dry seillinal ey 14.23 Wt dry soil, (wt,dry-wilare) primmemsn 67.95
% HYGROSCOPIC MOISTURE  mmumpn= 03% % FINES LOST AN T e 70.0%
PERCENT BETWEEN #10 AND #200 SIEVE CALCULATION
SIEVE CUMUL WT. CUMUL WT. PERCENT
RETAINED RET. CORR PASSING.
#10 9.00 0.69 98.99% LL 27
#20 0,78 1.47 91.85% PL 16
#40 98 467 93.19% P! 11
#60 11.29 11.98 §LH4% Gs
#100 16.75 17.44 14.59%
#2040 20.38 21.07 69.30%
: DATE TIME ET RDNG TEMP TEMP.COR HYD.RDNG.
(min) R T K H ‘Grain Size Percenta
06/13/94 1612 .00 6.0 1850 0.014 5.00 “ccavt 0.0%
114 400 3.5 18.50 0.014 5.00 srcavy 2.5%
16:18 800 29.0 1850 a.0l14 5.00  CBarD 2.3%
16:25 15.00 27.0 18.50 0014 5060 . i BaND 5.8%
10:40 30.00 30 1850 0014 5.00 2 raum 23.9%
11:10 60.00 21.0 1850 4014 500 « reas £9.3%
12:10 120.00 185 19.00 0.014. 450 ~TOTAL 100.00%
14:10 240.00° 17.0 19.00 2014 500
1&10 480.00 185 19.00 0.014 450
06/14/94 10:10 1440.0 13.0 19.50 0014 400
ET {min) RDNG,C] EFFLTH X A PAR DIA LFINER |WET COLOR: |nosma, wesvion patee
.00 31.00 11.2 0.014 1.00 2.033 452 DESCRIPTION{ e wmy
4.00 7750 119 0.014 1.00 4024 40.1 ey ek
a00 2400 124 0.014 L.00 2017 350
15.00 22.00 127 0.014 1.00 Q013 320 USCS:
30.00 1800 133 014 1.00 2.009 262 e ]
60.00 1400 1.7 9.014 Lo0 9.607 3
120.00 1400 140 0.014 100 a005 20.4
240.00 12.00 143 0.014 1.00 0.003 17.5
480.00 11.00 14.5 0.014 L00 2.002 140
1440.00 9.00 148 0.014 1.00 0.001 13.1
COLDER ASSOCIATES INC TECH TR CHECKED RDD
MT. LAUREL, NJ DATE §/14/94 REVIEWED RMW
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PARTICLE SIZE DISTRIBUTION ASTM D-421 AND 422
US STANDARD SIEVE OPENING SIZES

& 3* 1.5 .75 375 4 10 20 40 &0 100 200
100
1] 1
N
N
90 N
w L
70 —F
\
50
* N
30 \\
&
|
]
N
® N
N
10
0
1000 100 10 0.1 0.01 0.001
- Grain size in millimeters
Coarse{ Fine Cor Med Fine
COBBLES FINES (Silt and Clay)
GRAVEL SAND
SAMPLE ID W% LL PL PI Gs " DESCRIPTION
B-1 16.4 27 16 11 Reddish, brownish yellow
30%-32 Date Tested: 6/14/94 Lean clay
E94CJAS002 } USCS: CL with sand
TECHNICIAN: TX LDATE: 6/18/94 CHECKED: RDD REVIEWED: RMW

JCA/LAB GEOTECH/NJ

933-6141

GOLDER ASSOCIATES INC.
MT. LAUREL, NJ




ATTERBERG LIMITS

ASTM D-4318
PROJECT TITLE: JCA/LAB GEOTECH/NJ SAMPLE #: B-1
PROJECT NO.: 933-6141 DEPTH: 30°-32'
SAMPLE PREPARATION
Wet or Dry WET
Minus #40 Sieve Y/N

PLASTIC LIMIT NATURAL MOISTURE
Tarc Number: CH28 CH27 MM-8
Weight of Wet Soil & Tare W1) 45.96 41.32 308.81
Weight of Dry Soil & Tare W2) 4391 39.98 292.16
Weight of Tare W) 31.05 31.54 190.39
Weight of Water (WA= W1-W2) 2.05 1.34 16.65
Weight of Dry Soil (W5=W2-W3) 12.86 8.44 101.77
Water Content (%) (WAW5)* 100 15.9% 15.9% 16.4%
LIQUID LIMIT

Number of Blows 20 22
Tare Number: CH18 M4
Weight of Wet Soil & Tare ) 28.81 32.01
Weight of Dry Soil & Tare ) 27.31 29.50
Weight of Tare (W8) 21.78 22.10
Weight of Water (W= W6 WT) 1.50 2.11
Weight of Dry Soil (W10=W1-WB) 5.53 7.80 .
Water Content (%) (WIW10y°100 27.1% 27.1% AVERAGE
LL = Wn (N/25)~.121 26.40 -26.64
LIQUID LIMIT 27 Descriplion: | Reddish. brownish yellow
PLASTIC LIMIT 16 Lean clay
PLASTICITY INDEX 11 with sand
MOISTURE CONTENT 16.4% uscs: |CL l
LIQUIDITY INDEX 0.04

DATE: 6/15/94

TECH: TX GOLDER ASSOCIATES I

REVIEW: RMW MT. LAUREL, NJ




ASTM GRAIN SIZE ANALYSIS
ASTM D421, D422, D1140, D2216 and D2217

PROJECT TITLE: JCA/LAB GEOTECHMN] Sample Nox B-1 3537 DaCjAsoon
PROJECT NUMBER: 933-6141 Sample ID.: BULX
WATER CONTENT (Delivered Moisture) % PASSING #10 SIEVE
Tare no. BM-5 Total Wt Py 154.30
Wt soll & tare molst o) 369.89 Wt Spilt #10 oy 123,06
Wt soil & tare,dry oy 347,66 % PASSING #10 e 79.5%
Wt tare ey 19285
Wi molature remem.mn 22.23
W1 dry soll (rrawien 15480
% WATER A= 1436%
uscs SIEVE wiret % ret % PASS SIEVE
L et
coarse gravel 1000 A.00% 100.060% 1000 coarse gravel
1.500 2.00% 100.00% 1500
L 000 29.90 19.32% 80.68% L 000
fine gravel 0.750 29.%0 19.32% 80.63% 0.750 finc gravel
- 0.375 29.90 1931% B80.68% a375
coarse sand #td 30.38 19.63% 80.37% #4 coarse sand
medium sand #10 3150 20.61% 79.39% #10 medium sand
"TAMPLE PREPARATION FORHYDROMETER ANALYSIS
% Pass #10 Sieve 79.39 Initial Moist WL 69.02
Specific Gravity |ASERAEDN 2.65 Calculated Dry Wt 68.81
ml Dispering Agent Used 125 (40m] Na(PO4)n per 1000ml H20)
WATER CONTENT (Hygroscopic #10) % PASSING 200 SIEVE
Tare no. 143 Tare na. MM
Wt soil and tare,moist o 3438 Wt soil and tare,dry (wt,dry) onx 260.05
Wt soil&tare dry el RERY) Wi soil&tare,wash (wi,wach) ma 220.40
Wt tare e 21.08 Wt tare onn 191.24
Wi moisture lost (oL 0.04 Wi fInes lost (wt,dry-wt,wash) T T 39.65
Wi dry soilfinal e, 13.26 Wt dry soil, (wt,dry-wtlare) mimmeTnn 68.81
&% HYGROSCOPIC MOISTURE  mnuwisrme 0.3% % FINES LOST (P T - 57.6%
PERCENT BETWEEN #10 AND #200 SIEVE CALCULATION :
SIEVE CUMUL WT. CUMUL WT. PERCENT
RETAINED RET. CORR~ PASSING
#10 0.00 17.86 79.39% LL
#20 1.60 19.46 71.55% PL
#30 7.09 2495 7.21% P!
#60 17.35 35.21 59.38% Gs
#100 2457 42.43 51.04%
#100 29.03 46.89 45.90%
DATE TIME ET RDNG TEMP TEMP.COR HYD.RDNG.
{min) R T X H Grain Size Percen
06/13/94 09235 2.00 330 1850 0.014 5.00 wcaan 193%
%37 400 27.0 18.50 @014 5.00 sraan 2.3%
- 0341 800 240 1850 0.014 500 cenvm L%
09:48 15.00 220 18.50 a.014 5.00 T 2%
10:03 30.00 20.0 18.50 0.014 5.00 raao 25.3%
10:33 | &0.00 18.0 18.50 a.014 5.00 - e 45.9%
1133 | 120,00 160 19.00 0.014 500 wToTaL 100.00%
1333 140.00 15.0 19.00 0.014 5.00
17:33 480.00 14.0 19.00 2.014 450
06/14/94 0933 1440.0 120 20.00 0.014 400
ET (min) RDNG,C| EFFLTH K A PAR DIA BFINER |WET COLOR: | hottion, rson yeitms
.00 28.00 1.7 0014 1.00 0.034 323 | DESCRIPTIONS rres e inaray
4.00 2L00 127 0.014 L00 0.025 25.4 JEIREN——
800 19.00 132 o014 1.0 0.018 21.9
15.00 17.00 13.5 0.014 1.00 0.013 19.6
30.00 15.00 138 0.014 L.00 0.009 17.3 3
60.00 13.00 142 2014 L00 0.007 15.0
120.00 11.00 145 0.014 1.00 0.005 127
240.00 10.00 147 0.014 L00 0.003 1.5
430.00 9.50 148 0.014 .00 0.002 11.0
1440.00 800 15.0 0.014 1.00 0.041 9.2
“GOLDER ASSCOCIATES INC TECH TK CHELCKED RDD
MT. LAUREL, NJ DATE 6/14/94 REVIEWED RMW
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PARTICLE SIZE DISTRIBUTION ASTM D-421 AND 422
US STANDARD SIEVE OPENING SIZES

§ 3 1.5 757 .375° 4 10 20 40 60 100 200
] I X T
20
80 1]
Y
§
70 K
* \
50 \
~NN
\J
40 \\
" .
2 B
E\
\1\
B
10 %J\J
o
1000 100 10 v 0.1 0.b1 0.001
Grain size in millimeters
Coarsel Fine Cor Med Fine : .
COBBLES FINES (Silt and Clay)
. GRAVEL SAND
SAMPLE ID W% 1L PL Pl Gs DESCRIPTION
B-1 14.4 Reddish, brownish yellow
3537 Date Tested: 6/14/94 FINES and f SAND,
E94CIAS002 ' some gravel
TECHNICLAN: TX \DATE: 6/14/94 CHECKXED: RDD REVIEWED: RMW

JCA/LAB GEOTECH/N]

933-6141

GOLDER ASSOCIATES INC.
MT. LAUREL, NJ




ASTM GRAIN SIZE ANALYSIS
ASTM D421, D422, D1140, D2216 and D2217

PROJECT TITLE: JCA/LAB GEQOTECH/N] Sawmpie Not B-1 45-4T EMCJAS002 |
PROJECT NUMBER: (9336141 Sample 1D BULK 1
WATER CONTENT (Delivered Molsture) % PASSING #10 SIEVE
Tare no. M-20 Total Wt mal 15954
Wi soll & tarc,moist iy 381.96 Wt Spiit #10 om| 147.26
Wt soll & tare,dry = 344.47 % PASSING #10 Vo e 2 3%
Wi tare 2] 18493
Wt moisture L 37.49
Wt dry soil (HrmwLws 159.54
% WATER R .50%
UscCs SIEVE wt ret % ret % PASS SIEVE
10907 Ry o)
coarsc gravel o0 8.00% 100.00% 1000 coarsc gravel
1L.500 0 00% 100.00% 1.500
, 1.000 Q. 00% 100.00% 1.000
finc gravel 0.750 9.00% 100.00% 0.750 [inc gravel
[ 0.375 10.04 1% 93.69% @375
coarse sand #4 10.94 6865 93.14% #4 coarsc sand
medium sand #10 12.41 1.78% 92.211% #10 medinm sand
CAMPLE PREPARATION FOR HYDROMETER ANALYSIS
% Pass #10 Sicve 92.22 1nitial Moist WL 69.33
Specilic Gravity (AmUMDY 265 Calculated Dry Wt 69.11
mi Dispering Agent Used 125 (40ml Na(PO4)n per 1000mi H20)
WATER CONTENT (Hygrescopic #10) % PASSING 200 SIEVE
Tare no. 49 Tare no. MM-1
Wt soil and tare,moist o 40,37 Wt swoil and tare,dry (wt,dry) mn 261.51
Wi soil&tare,dry ) 40.31 Wt coil&tare, wash (wt,wash) ma 207.24
Wi tare mm 2111 Wi lare ms 192.39
Wt molsture lost L L 2.06 Wi fines lost (wt,dry-wt,wash) ey 54.27
Wt dry soil,linal it ade s ST 1%.20 Wt dry sail, (wt,dry-witare) LS oL PE LYY 69.12
% HYGROSCOPIC MOISTURE  omumnne 0.1% % FINES LOST o e 78.5%
PERCENT BETWEEN #10 AND #1200 SIEVE CALCULATION
SIEVE CUMUL WT. CUMUL WT. PERCENT
RETAINED RET. CORK™ PASSING
#10 0.00 583 92.22% LL
#20 .47 ()] 91.59% PL
#40 1.34 717 $0.43% P!
#60 2.80 8.63 88 49% Gs
#100 5.42 11.25 B4 99%
#200 13.50 19.33 M42%
DATE TIME ET RDNG TEMP TEMP.COR HYD.RDNG.
{min}) R T K H Gerain Sizz Percentages
06/13/94 0929 .00 480 13.00 0.014 5.00 accavt 0.0%
09:31 4.00 43.0 19.00 0.014 5.00 ~rcave £9%
09:35 800 40.0 18.50 0.014 5.00 . B0 o 9%
o 0%:42 15.00 37.0 1850 a9ld 5.00 + b BarD 1.8%
09:57 30.00 360 1850 0.014 5.00 arsao 162%
10:27 &0.00 330 1850 0.014 5.00 ~ roas 74.2%
11:27 120.00 3.0 13.00 0.014 500 -~ TOTAL 109.00%
13:27 240.00 275 19.00 0.014 5.00
17:27 480.00 245 19.00 0.014 4.50
06/14/94 0927 1440.0 20.0 20.00 0.014 400
ET (min) RDNG,C| EFF LTH X A PAR DIA GFINER |WET COLOR: |nm
2.00 43,00 9.2 0.014 100 0.030 57.4 DESCRIPTIONA reon, sme« ( mad.
4.00 38.00 10.1 a.014 1.00 0.022 0.7 Brue preed
800 35.00 10.6 2014 1.00 0.016 487
15.00 32.00 1L1 014 L00 0.012 417
30.00 31.00 11.2 0.014 1.00 0.009 414 3
60.00 28.00 1.7 0014 1.00 0.006 37.4
120.00 25.00 122 a.014 1.00 0.004 334
240.00 2150 127 9.014 1.00 0.003 30.0
480.00 20.00 130 0.014 1.00 0.002 267
1440.00 1400 117 0.014 1.00 0.001 L3
"GOLDER ASSOCTATES INT TECH TK CHECKED RDD
MT. LAUREL, NJ DATE 6/14/94 REVIEWED RMW




PARTICLE SIZE DISTRIBUTION ASTM D-421 AND 422
US STANDARD SIEVE OPENING SIZES
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Grain size in millimeters
Coarse‘ Fine Cor Med Fine ‘
COBBLES FINES (Siit and Clay)| .
GRAVEL SAND :
SAMPLE ID W% LL PL 2! Gs DESCRIPTION
B-1 23.5 Red
45’47 Date Tested: 6/14/94 FINES, some f sand,
E94CJAS002 little gravel
TECHNICLAN: TK I DATE: 6/18/94 CHECKED: RDD REVIEWED: RMW

JCA/LAB GEOTECH/NJ

933-6141

GOLDER ASSOCIATES INC.
MT. LAUREL, NJ




ATTERBERG LIMITS

ASTM D-4318
PROJECT TITLE: JCA/LAB GEOTECH/N] SAMPLE #: B-1
PROJECT NO.: 933-6141 DEPTH: 50°-52
SAMPLE PREPARATION
Wet or Dry WET
Minus #40 Sieve YN .
PLASTIC LIMIT NATURAL MOISTURE
Tare Number: . 53 47 55D a
Weight of Wet Soil & Tare W1) 36.62 36.00 62.69
Weight of Dry Soil & Tare w2) 33.15 32.58 53.61
Weight of Tare - W3) 21.29 20.83 20.91
Weight of Water (WA= W1.W2) 3.47 3.42 9.08
Weight of Dry Soil (WS = W2-W3) 11.86 11.75 32.70
Water Content (%) (WAWS)* 100 293% 29.1% 27.8%
LIQUID LIMIT
Number of Blows 20 29
Tare Number: 15B 2
Weight of Wet Soil & Tare (W6) 31.58 31.04
Weight of Dry Soil & Tare ) 27.76 28.10
Weight of Tare (W8) 20.65 22.15
Weight of Water (Wo=WEWT) 3.82 2.94
Weight of Dry Soil (W10=WT-W8) 7.11 5.95
Water Content (%) (Wl)r{;:{orloo 53.7% 494% AVERAGE
LL = Wn (N/25)~ 121 52.30 50.31
NOTE: USCS Classilication based upon material passing #40 sieve only.
LIQUID LIMIT 51 Description: |Red
PLASTIC LIMIT 29
PLASTICITY INDEX 22
MOISTURE CONTENT 27.8% uscs: |IMH l
LIQUIDITY INDEX -0.06
DATE: 6/14/94
TECH: TK GOLDER ASSOCIATES IN
REVIEW: RMW MT. LAUREL, NJ




ASTM GRAIN SIZE ANALYSIS
ASTM D421, D422, D1140, D2216 and D2217

PROJECT TITLE: JCA/LAB GEOTECHMN] Sample Noa B-1 53°.55 Dac,ysz
PROJECT NUMBER: 933-4141 Sample 1D S.T.
WATER CONTENT (Delivercd Moisture) % PASSING #10 SIEVE
Tare no. BM-1 Tolal Wt ma] 35659
Wi soil & tare,moist oy 319.08 Wt Spilt #10 o 155.36
Wi soil & taredry L] 280.28 % PASSING #10 (T 99.5%
Wt tare oy 188.61
Wt molsture LTS N 1830
Wt dry soil (s vy 9167
% WATER it 42.3)%
UscCs SIEVE wrt ret % ret % PASS SIEVE
O Ry wa)
coarse gravel 3.000 2.00% 100.00% 3000 coarse gravel
1.500 0.00% 100.00% 1500
1.000 0.00% 100. 0% 10030
Nine gravel 0750 0.00% 100.00% 0.750 fine gravel
®375 0.00% 100.00% 0375 ’
conrse sand | #4 0.20 006% 99.94% #4  coarse sand
medium sand "o 0.98 0L27% 99.73% #10 medium sand
TANIPLE PREPARATION FOR HYDROMETER ANALYSIS
% Pass #10 Sieve 99.73 Initial Moist WL £6.05
Specific Gravity 163 Calculated Dry Wt 65.21
=l Dispering Agent Used 125 (40m| Na(PO4)n per 1000m! H10)
WATER CONTENT (Hygroscopic #10) % PASSING 200 SIEVE
Tare no. CH-10 Tare no. A-2
‘W1 z0il and tare,moist oy 37.%6 W1 soil and tare, dry (»tdry) e 25853
Wt soil&tare,dry o) 37.88 W1 soil&tare,wash (wi,wash) o 197.26
Wt tare ) 3164 Wt lare o 192.30
W! moisture lost L TLLC 0.08 Wi fines lost (wt,dry-wt,wash) riamima 61.27
Wt dry soil Jinal o 1m0 6.24 Wt dry soil, (wi,dry-witare) fon ras T £5.73
% HYGROSCOPIC MOISTURE ~ mmumame 1.3% % FINES LOST enwn T 91.2%
PERCENT BETWEEN #10 AND #200 SIEVE CALCULATION
SIEVE CUMUL WT. CUMUL WT. PERCENT
RETAINED RET. CORR PASSING
#10 0.00 0.18 99.73% LL 47
#120 024 0.42 99.36% PL 29
#40 0.64 0.82 98.75% P1 18
#60 1.21 1.39 91.87% Gs 1638
#100 1.93 111 3. 77%
#200 174 3.92 9401 %
DATE TIME ET RDNG TEMP TEMP.COR HYD.RDNG.
(min) R T X H Grain Size Percen
36/22/94 07:54 00 63.0 23.00 0.013 150 scan 0.0%
07:56 4.00 61.0 13.00 0.013 350 sran 01%
08:00 300 60.0 13.00 0.013 4.00 » ¢ B0 2%
08:07 15.00 580 23.00 0.013 400 - 1 BarD 1.0%
0822 30.00 s 23.00 0.013 4.00 s 47%
0&52 €0.00 £0.0 23.00 2013 4.00 « reay M 9%
09:52 120.00 45.5 23.00 0.013 1% ~TOTAL 100, 88%
11:52 240.00 41.5 20.50 0013 400
15:52 480.00 385 19.00 0.014 450
06723194 07:54 1442.9 2685 20.00 0.013 400
ET (min) RDNG,C] EFFLTH K A PAR DIA SFINER {WET COLOR: |am
2.00 59.50 [ 99 w013 1.00 0.024 91.9 DESCRIPTION =
4.00 57.50 1.0 0.013 1.00 e.017 B1.3
800 56.00 7.1 013 1.00 0.012 85.6
15.00 54.00 74 0.013 Loo 0.009 8L6 USCS:
30.00 50.50 &1 0.013 1.00 0.007 7.2
0,00 46.00 a3 0.013 1.00 0.005 70.3
120.00 42.00 9.4 0913 1.00 0.004 - 642
2440.00 37.50 10.2 0.013 1.00 0.003 573
480.00 32.00 11.1 0.014 1.00 0.002 439
1440.00 22.50 2.7 0.013 1.00 0.001 M4
“GOLDER ASSCCIATES INC TECH TR CHECKED RDD
MT. LAUREL, NJ DATE 6723194 REVIEWED RMW
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PARTICLE SIZE DISTRIBUTION ASTM D-421 AND 422
US STANDARD SIEVE OPENING SIZES
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- Grain size in millimeters
- Coarse{ Fine | Cor| Med Fine E
COBBLES FINES (Silt and Clay)
GRAVEL SAND
SAMPLE ID W% 1L PL P1 Gs DESCRIPTION
B-1 423 47 29 18 2.68 Red
53'.55° Date Tested: 6/23/94 Silt
E94CIJAS002 | USCS: ML
TECHNICIAN: TK lDATE: 6/24/94 CHECKED: RDD REVIEWED: RMW

JCA/LAB GEOTECH/N]

933-6141

GOLDER ASSOCIATES INC.
MT. LAUREL, NJ




ATTERBERG LIMITS

ASTM D-4318
PROJECT TITLE: JCA/LAB GEQTECH/NJ SAMPLE #: B-1
PROJECT NO.: 9336141 DEPTH: 53.55'
SAMPLE PREPARATION
Wet or Dry WET
Minus #40 Sieve YN

» PLASTIC LIMIT NATURAL MOISTURE

Tare Number: N-8 CH26 BM-1
Weight of Wet Soil & Tare o1 46.84 49.18 319.08
Weight of Dry Soil & Tare W) 43.39 45.23 280.28
Weight of Tare ) 31.56 31.63 188.61
Weight of Water (Wia=W1-W2) 3.45 3.95 38.80
Weight of Dry Sail (V5= W2-W3) 11.83 13.60 91.67
Water Content (%) (WAWS)* 100 29.2% 29.0% 42.3%

LIQUID LIMIT
Number of Blows 23 30
Tare Number: N-4 N-1
Weight of Wet Soil & Tare (W6) 39.67 39.54
Weight of Dry Soil & Tare WD 37.00 36.91
Weight of Tare (W8) 31.45 31.15
Weight of Water (W9=WEWT) 2.67 2.63
Weight of Dry Soil (W10=W7-W8) 5.55 5.76
Water Content (%) WS 10)°100 481% 45.7% AVERAGE
LL = Wn (N/25)~.121 47.63 46.68
LIQUID LIMIT 47 Description: |Red
PLASTIC LIMIT 29 site
PLASTICITY INDEX 18
MOISTURE CONTENT 42.3% uscs: |ML I
LIQUIDITY INDEX 0.73

DATE: 6/22/93
TECH: TX GOLDER ASSOCIATES IM
REVIEW: RMW MT. LAUREL, NJ
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ATTERBERG LIMITS

ASTM D-4318
PROJECT TITLE: 1CA/AAB GEOTECH/NI] SAMPLE #: B-1 T
PROJECT NO.: 933-6141 DEPTH: 65'6T
SAMPLE PREPARATION
WetorDry ~ WET
Minus #40 Sieve Y/N

PLASTIC LIMIT NATURAL MOISTURE
Tare Numben: CH-26 1-48 Z~1
Weight of Wet Soil & Tare w1 39.88 30.48 48.60
Weight of Dry Soil & Tare w2) 37.98 28.26 4134
Weight of Tare ) 31.63 21.08 21.81
Weight of Water [(WA=W1-W2) 1.90 2.22 7.26
Weight of Dry Soil (W= W2.W3) 6.35 7.18 19.53
Water Content (%) (WAWS)*100 29.9% 30.9% 37.2%
LIQUID LIMIT
Number of Blows 22 24
Tare Number: M-9 44
Weight of Wet Soil & Tare ) 27.27 26.59
Weight of Dry Soil & Tare W 25.29 24.56
Wcighl of Tare (Ww8) 21.74 20.67
Weight of Water (Wo= We-WT) 1.98 2.03
Weight of Dry Soil (W10 W7 W8) 3.55 3.89
Water Content (%) (WOrW10)* 100 55.8% 52.2% AVERAGE
LL = Wn (N/25)".121 54.92 51.93
NOTE: USCS Classification based upon material passing #40 sieve only.
LIQUID LIMIT 53 Description: |Red
PLASTIC LIMIT 30 .
PLASTICITY INDEX 23 ;
MOISTURE CONTENT 37.2% uscs: {MH i
LIQUIDITY INDEX 0.29
DATE: - 6/14/94
TECH: XK GOLDER ASSOCIATES IN
REVIEW: | RMW MT.LAUREL,NJ




ASTM GRAIN SIZE ANALYSIS
ASTM D411, D412, D1140, D2216 and D2217

PROJECT TITLE: JCA/LAB GEOTECHMN] " |Sample Nou B-2 027 THCIAS00Z |
PROJECT NUMBER:  |333-6141 ~_ |Sample 1D BULX I}
WATER CONTENT (Delivered Molsture) 2, PASSING #10 SIEVE
Tare no. C-40 Total Wt oo 1255
Wt soil & tare,molst Ll 339,50 ‘Wt Spilt #10 n 123.37
Wt soil & tare,dry 1] 310.47 . % PASSING #10 - rrmoan|  79.9%
Wt tare L] 186.92
Wt moisture LY 29.03
Wt dry soil (3 TR 123.55
%o WATER (RaTEa - 1.50%
USsSCsS SIEVE wi rel % ret % PASS SIEVE
YUY Rasreyri o)
coarsc gravel 1900 L00% 100.00% 3800 coarse gravel
L5040 Q.00% 100.00% 1 500
1.000 A 0% 100.00% L0090
fine gravel 0750 0.00% 100.00% 0759 finc gravel
378 Q.00% 100.00% 375
coarse sand #4 0.00% 100.00% #4 coarse sand
medium sand #10 .33 027% 99.73% #10 medium sand

TIMPLE PREPARATION FOR HYDROMETER ANALYSIS

%, Puas #10 Sieve 99.73 Initial Molst WL
Specilic Gravity PPN 2.65 Calcuiated Dry WL
ml Dispering Agent Used 125 {40ml Na(PO4)n per 1000mi H20) |
WATER CONTENT (Hygroscopic #10) % PASSING 200 SIEVE » |
Tare na. 27C Tare no. BD-3 J
‘Wt soil and Lare,moist o] 315.49 Wt soil and Lare,dry (wt dry) =n» 26033
Wt soll&iaredry - 15,42 Wt soil&lare,mash (wt,wash) ma 23457
Wi tare L) 2071 Wt tare =n 191.08
Wit molsture bost FrieT 007 Wi fines lost (wt,dry-wi,wash) ewuma 25,76
Wt dry soil,final Fa b T 1471 Wi dry soll, (wtdry-witare) PR PR £9.25
% HYGROSCOPIC MOISTURE __ cnusnznm 2.5% % FINES LOST e 2% |
PERCENT BETWEEN #10 AND #200 SIEVE CALCULATION
SIEVE CUMUL WT. CUMUL WT: PERCENT
. RETAINED RET. CORR. PASSING
#10 0.00 019 99.73% LL >
#120 . 0.42 0.61 99.13% PL 18
40 . 1.53 .72 97.53% . 11
#60 4178 497 92.85% Gs
#100 17.43 17.62 74.63%
#200 39.42 39.61 4196%
DATE TIME ET RDNG TEMP TEMP.COR HYD.RDNG, R
(min) R T K H Grain Size Percents
06/13/94 09:10 2.00 19.0 19.00 0.014 500 wcan 0.0%
09:12 400 16.0 19.00 0.014 500 wran 0.0%
%16 8.00 150 | 19.00 0.014 500 ccmem %
09:23 15.00 15.0 19.00 0.014 500 » o 12%
09:38 30,00 135 18.50 0.014 580 s r o £4 6%
10:08 60,00 1.5 1850 0.014 500 vrvas 43.0%
11:08 120.00 LS 18.50 0.014 5.50 — 100.00%
13:08 | 240.00 10.5 19.00 0.014 450
17:08 480.00 10.0 19.00 0.014 450
06/14/94 09:08 1440.0 90 | 2000 0.014 1.50
ET {min) RDNG,C| EFFLTH K A PAR DIA HFINER |WET COLOR: | homsme e
2.00 14.00 14.0 0.014 1.00 0.037 202 |DESCRIPTION{currr s
400 11.00 145 0.014 1.00 0.026 158
800 10.00 147 0.014 1.00 0.019 144
15.00 16.00 147 0.014 L0 2.014 144 USCS:
30.00 850 150 2014 1.00 0.010 122
0.00 1.50 15.2 0.014 L0 9.007 108
120.00 &£50 153 0.014 1.00 0.005 9.4
240.00 £00 153 0.014 100 0.003 86
480,00 550 15.5 0.014 1.00 0.002 7.9
1440.00 5.50 15.5 0014 1.00 0.001 1.9
TOLDER ASSOCIATES INC TECH TK THECKED | RDD
MT. LAUREL, NJ DATE | #1474 REVIEWED | RMW
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PARTICLE SIZE DISTRIBUTION ASTM D-421 AND 422
US STANDARD SIEVE OPENING SIZES
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i Grain size in millimeters
. Coarsel Fine | Cor| Med Fine : '
COBBLES FINES (Silt and Clay)
GRAVEL SAND
SAMPLE ID W% LL PL PI Gs " DESCRIPTION-
B-2 235 29 18 11 Brownish yellow
20022’ Date Tested: 6/14/94 CLAYEY SAND
E94CIASD02 | USCS: SC
TECHNICLAN: TK [DATE: 6/18/94 CHECKED: RDD REVIEWED: RMW

JCA/LAB GEOTECH/N]

933-6141

GOLDER ASSOCIATES INC.
MT. LAUREL, NJ




ATTERBERG LIMITS

ASTM D-4318
PROJECT TITLE: JCA/LAB GEOTECH/NJ SAMPLE #: B-2
PROJECT NO.: 9336141 DEPTH: 2022
SAMPLE PREPARATION
Wet or Dry WET
Minus #40 Sieve Y/N

. PLASTIC LIMIT NATURAL MOISTURE

Tare Number: CH25 CH29 C-40
Weight of Wet Soil & Tare ™1 39.77 47.62 339.50
Weight of Dry Soil & Tare oD 38.39 45.09 31047
Weight of Tare (W3) 30.73 31.27 186.92
Weight of Water (WA=W1-W2) 1.38 2.53 29.03
Weight of Dry Soil (W5=WZ.W3) 7.66 13.82 123.55
Water Content (%) (WAWS)*100 18.0% 18.3% 23.5%

LIQUID LIMIT
Number of Blows 21 30
Tare Number: CH20 CH12
Weight of Wet Soil & Tare (W6) 27.55 29.45
Weight of Dry Soil & Tare N 26.13 27.75
Weight of Tare (WE) 21.29 21.76
Weight of Waler (W= W6 WT) 1.42 1.70
Weight of Dry Soil (W10=WT-W8) 4.84 5.9
Water Content (%) (WiTW10)*100 29.3% 28.4% AVERAGE
LL = Wn (N /25)~.121 28.73 29.01
LIQUID LIMIT 29 Description: | Brownish yellow
PLASTIC LIMIT 18 CLAYEY SAND
PLASTICITY INDEX 11
MOISTURE CONTENT 23.5% uscs: |SC ;
LIQUIDITY INDEX 0.50

DATE: 6/14/94
TECH: TX GOLDER ASSOCIATES ]
REVIEW: RMW MT. LAUREL, NJ




ASTM GRAIN SIZE ANALYSIS
MECHANICAL SIEVE
ASTM C136, D421, D1140, D2216 and D2217

PROJECT TITLE:

JCA/LAB GEOTECH/MNJ

933-6141

PROJECT NUMBER:

Sample No

B-2

Sample ID:

JAR

WATER CONTENT (Delivered Moisture)

200 WASH (Percent Fines)

tare no. X-11 tare no. X-11
wi s0il & tare,moist (wh) 37935 wt soil & tare,before wash (w6) 3255
wt soil & tare, dry (w2) 325.52 wi soil & tareafter wash D) 244.9
wit tare {w3) 19732 wi tare (w8) 1973
wt moisture (wd =wl-w2) 53.83 wi fines Jost (W9 =wb-wT) 80.61
wi dry soil (w5 =w2-w3) 128.20 wt dry sail (W10=wb-w8) 12820
% water (wd/w5)* 100 41.99% o lost (w9tw10)* 100 6283%
USsSCsS SIEVE wi rel % ret % PASS SIEVE
{(wt ret/w10)°100} (100 - %oret)
3.000 0.0% 100.0% 3.000
- 2.500 0.0% 100.0% 2500
2.000 0.0% 100.0% 2.000
1.500 0.0% 100.0% 1.500
1.000 0.0% 100.0% 1.000
0.750 0.0% 100.0% 0.750 -
0.375 0.0% 100.0% 0375
#4 0.48 0.4% 99.6% #4
#8 1.23 1.0% 99.0% #8
] #10 1.49 1.2% 98.8% #10
SPLITTING INFORMATION
‘Wt in pan, from coarse sieve stack
Wt split for [ine stack sieve =7
Percent of original wt in pan 100.00%
#16 2.62 2.0% 98.0% #16
#30 4.68 3.7% 96.3% #30
#50 9.50 7.4% 92.6% #50
#100 26.37 20.6% 79.4% #100
#200 4759 37.1% 62.9% #200
PAN 47.59 37.1% 62.9% PAN
Sample {B-2 Wet Color: Brownish yellow
2527 ’
E94CIAS002
GOLDER ASSOCIATES INC. TECH TX CHECKED RDD
MT. LAUREL, NJ DATE 6/14/94 REVIEWED RMW




QZ—nunpd

PARTICLE SIZE DISTRIBUTION ASTM D-421 AND C-33
US STANDARD SIEVE OPENING SIZES
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Grain size in millimeters
SAMPLE ID W% DATE TESTE 6/14/94 CHECKED: RDD
B-2 41.99 TECHNICIAN: TK REVIEWED: RMW
2527 E94CJAS002

JCA/LAB GEOTECH/N]) GOLDER ASSOCIATES INC.

933-6141 ’ MT.LAUREL,NJ]




ASTM GRAIN S1ZE ANALYSLS
ASTM D421, D422, D1144, D2216 snd D2217

PROJECT TITLE: JCA/LAB GEOTECH/N] Sampic Noa B-2 39.37 E34CJAS002 |
PROJECT NUMBER: 9334141 Sample ID BULX ]
WATER CONTENT (Delivered Molsture) % PASSING #10SIEYE
Tare no. BD-10 Totai Wt wa 19671
Wi sail & tare moist il 430.54 Wi Split #10 o 19591
W soll & tare,dry i 388 24 % PASSING #10 orvmanm| 9.6
Wt tare oy 131.53
Wt moisture (Pram T Ty 4230
Wt dry soil Lot 2 134.71
% WATER il 21.50%
UscCs SIEVE wt ret % ret % PASS SIEYE
1P R/ oe}
coarse gravel 3.000 8.00% 100.00% 3000 coarsc gravel
1.500 Q. 00% 100.00% 1.500
1.000 Q.00% 100.00% 1.000
* fine gravel 9.750 Q00% 100.00% 0.750 [Minc gravel
: 4375 0.00% 100.060% 0.375
coarse sand #4 K 0. 00% 100.00% #4 coarse sand
" medium sand #10 094 0.48% 99.52% #10 medium sand
SAMPLE PREPARATION FOR HYDROMETER ANALYSIS
% Pnss #10 Sieve 99.52 Initial Moist Wt 69.18
Specific Gravity Ay 265 Calcuiated Dry Wt 69.09
ml Dispering Agent Used 125 (40m| Na(PO4)n per 1000ml H20)
WATER CONTENT (Hygroscoplc #10) % PASSING 200 SIEVE
Tare no. 4B Tare no. BL-121
Wi soil and tarc,moist oo 35.56 Wt soil and tare,dry (wt,dry) my 264.81
Wi sofl&tare,dry fhaad) 35.54 Wt soll&tare,wash (wt,wash) s 210.68
Wt tare rne 20.75 Vit tare rnn 195.72
Wt moisture lost (Priim oL Q.02 Wi fines lost {(wi,dry-wt,wach) fmcammima 5413
Wt dry soil,final s 1479 Wt dry soil, (wt,dry-wt,lare) Frmmama 69.09
% HYGROSCOPIC MOISTURE iz 1% % FINES LOST - 78.3%
PERCENT BETWEEN #10 AND #200 SIEVE CALCULATION
SIEVE CUMUL WT. CUMUL W PERCENT
RETAINED RET. CORR PASSING
#10 0.00 0.33 99.52% LL
#20 0.80 113 98.37% PL
#40 128 1.58 934.34% P!
#60 7.98 831 88.03% Ge
#100 11.56 11.89 82.87%
#2040 14.68 15.01 78.37%
DATE TIME ET RDNG TEMP TEMP.COR HYD.RDNG.
{min) R T K H Grain Size Percenta
06/13/94 0%:23 .00 40.0 19.00 0.014 5.00 s~cawn 0. 0%
09:25 400 3s5.0 19.00 %014 5.00 araav 0.0%
929 800 320 19.00 0.014 5.00 < Cmano 0.5%
0936 15.00 28.5 18.50 0014 5.00 20 A 7%
0%:51 30.00 160 18.50 a.014 500 arau 18.5%
10:21 60.00 220 18.50 0.014 5.00 + rvas 78.4%
11:21 | 12000 20.5 18.50 0.014 5.00 s ToTaL 100.00%
13:21 240.00 185 19.00 9.014 450
17:21 480.00 17.0 19.00 0.014 450
06/14/94 09:21 1440.0 145 20.00 0.014 .50
ET (min) RDNG.C] EFFLTH K A PAR DIiA FHFINER |WET COLOR: | haseten, srersint i
.00 3500 10.¢ 0.014 1.00 0.032 5.4 DESCRIPTIONY rwas,
400 30.00 11.4 0.014 1.00 0.023 43.2 o { et
3.00 27.00 1.9 9.014 1.00 9.017 389
15.00 23.50 125 2.014 1.00 0.013 339
30.00 21.00 12.9 014 1.00 2009 303 ]
€0.00 17.00 135 0.014 1.00 0.007 245
120.00 15.50 123 0.014 1.00 0.005 23
240.00 14.00 14.0 Q014 1.00 0.003 20.2
480.00 12.50 143 0.014 1.00 0.002 180
1440.00 11.00 145 0.014 1.00 0.001 15.8
GOLDER ASSOCIATES INT TECH TK CHECXED RDD
MT. LAUREL, NJ DATE 6/14/94 REVIEWED RMW




PARTICLE SIZE DISTRIBUTION ASTM D-421 AND 422
US STANDARD SIEVE OPENING SIZES
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Grain size in millimeters
Coars% Fine Cor Med Fine
COBBLES FINES (Silt and Ciay)
GRAVEL SAND
SAMPLE ID W% PL Pl Gs DESCRIPTION
B-2 215 Reddish, brownish yellow
35737 Date Tested: 6/14/94 FINES,
E94CIAS0O02 some f sand
TECHNICIAN: TK ‘DA’I’E: 6/18/94 CHECKED: RDD REVIEWED: RMW

JCA/LAB GEOTECH/N]

933-6141

GOLDER ASSOCIATES INC.
MT. LAUREL, NJ ’




ASTM GRAIN SIZE ANALYSIS

MECHANICAL SIEVE
ASTM C136, D421, D1140, D2216 and D2217
PROJECT TITLE: JCA/LAB GEOTECH/MNI Sampie No. B-2
PROJECT NUMBER: 9336141 Sample ID: JAR
WATER CONTENT (Delivered Moisture) 200 WASH (Percent Fines)
lare no. R tare no. R$
wi soil & tare,moist (wl) 399.79 wt soil & tare,before wash (W) 2%3.4
wt soil & tare,dry (W2) %335 |} wt 30il & tare alter wash (w7 ' 260.7
wt tare (w3) 189.71 wt tare (w8) 189.7
wt moisture (wd =wl-w2) 36.44 wi fines lost (WO =wé-wT) 102.65
wt dry soil (W5 =w2-w3) 173.64 wt dry soil ’ (w10 =wé-w8) 173.64
% waler {wd/wS)*100 20.99% % lost (w9rW10)°100 59.12%
USsSCS SIEVE wiret % ret % PASS SIEVE
{(wt ret/w10)°100} (100 - Poret)

3.000 - 0.0% 100.0% 3.000

2.500 0.0% 100.0% 2.500

2.000 0.0% 100.0% 2.000

1.500 0.0% 100.0% : 1.500

1.000 0.0% 100.0% 1.000

0.750 ' 0.0% 100.0% 0.750

0375 2.18 13% 98.7% 0375

#4 295 1.7% 983% #4
#8 n 1.9% 98.1% #8
#10 336 1.9% 98.1% #10

SPLITTING INFORMATION

‘Wt in pan, from coarse sieve stack

Wt split for fine stack sieve .=

Percent of original wt in pan 100.00%
#16 437 25% 975% #16
#30 10.71 6.2% 93.8% #30
#50 33,70 19.4% 80.6% ) #50
#100 58.28 33.6% 66.4% #100
#200 70.99 40.9% 59.1% #7200
e PAN 70.99 40.9% 59:1% PAN
Sample |B-2 Wet Calor: Brownish yellow
4042’
E94CIASQ02
GOLDER ASSOCIATES INC. TECH TX CHECKED RDD

MT.LAUREL, NJ DATE 614194 REVIEWED RMW
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PARTICLE SIZE DISTRIBUTION ASTM D-421 AND C-33
US STANDARD SIEVE OPENING SIZES
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Grain size in millimeters
[ SAMPLE ID W% DATE TESTE __ 6/14/94 CHECKED: RDD
B-2 2099 | TECHNICIAN: TK REVIEWED: RMW
40427 |E94CJAS002

JCA/LAB GEOTECH/NJ GOLbER ASSOCIATES INC.
933-6141

MT.LAUREL,NJ




ASTM GRAIN SIZE ANALYSLS
ASTM D421, D422, D1144, D2216 and D2217

PROJECT TITLE: JCA/LAB GEOTECH/N] Sampie Noz B-1 52°.54' e ] AS002 I
PROJECT NUMBER:  [933-4141 Sample D ST. |
WATER CONTENT (Delivered Moisture) % PASSING #10 SIEVE
Tare no. M-3 Tolal Wt = 49279
Wi soll & taremoist i 847.77 Wt Split #10 o) 489.41
Wi soil & taredry '] 9933 % PASSING #10 O v 99 3%
Wit tare k] 191.95
Wi molature (Wemwn.2rn 157.44
Wt dey soil (eramenmy 49838
% WATER e 3L5%%
UscCs SIEYE wt rel % ret % PASS SIEVE
U pererey )
coarse gravel 1000 2.00% 100.00% 1000 coarse gravel
L500 000% 100.00% 1.500
1.000 000% 100.00% 1.000 |
fine gravel 0750 000% 100.00% 0750 [ine gravei
. 0.375 0.02 0.00% 100.00% 2375
coarsezand A4 113 0.64% 99.36% #4  coarsesand
medium sand #10 3.0 073% 99.17% #10 medium sand
TSAMPLE PREPARATION FOR HYDROMETER ANALYSIS
% Pass #10 Steve 99.27 Initial Molst We 70.43
Specific Gravity 2.64 Calculated Dry Wt 69.99
ml Dispering Agent Used 125 (40mi Na(PO4)n per 1000mi H20)
WATER CONTENT (Hygroscopic #10) % PASSING 200 SIEVE -
Tare no. 1-57 Tare no. R-21
Wt soil and tare molst o 476 Wi soll and tare,dry (widry) nn 217.45
Wi sall&tare,dry s 4461 Wt soll&tare,wash (wt,wach) o 154.38
Wt tare ] 20.60 Wt tare na 147.45
Wi molsture lost IR 0.15 Wt fines lost (wt dry-wt,wash) Freemimso &.07
Wt dry soil,linal 7 a0y 24.01 Wi dry soll, (wt,dry-wt tare) PR oms 70.00 -
% HYGROSCOPIC MOISTURE L T - 0.6% % FINES LOST e T - 30.1%
PERCENT BETWEEN #10 AND #200 SIEVE CALCULATION
SIEVE CUMUL WT. CUMUL WT. PERCENT
RETAINED RET. CORR™ PASSING
#10 0.00 e.52 99.27% L 50
#20 e.26 78 98.90% PL 28
#40 0.59 1.11 98.43% P! ]
#60 9.97 1.49 97.8%% Gs 2.64
#1040 1.70 2.22 96.86%
#200 5.93 &£.45 90.86%
DATE TIME ET RDNG TEMP TEMP.COR HYD.RDNG.
(min) R T K H Graln Size Percenta
0620794 0808 100 £0.0 2250 0.013 5.00 “can 0.0%
(3] 4.00 58.0 1150 2.013 5.00 wrcav. L6%
0814 800 57.0 2250 0013 500 « cmaso L1%
= 0811 15.00 55.0 22.50 a.013 5.00 “ o 8%
08:36 30.00 520 2250 0013 5.0 YT 71.6%
05:06 €0.00 49.0 2250 0013 5.00 + reey 0. 9%
16:06 120.00 45.0 22 50 0.013 5.0 “TOTAL 100.09%
12:06 240.00 41.0 2250 0.013 450
1&06 480.00 36.0 2250 a.013 5.00
06/21/94 0806 14400 25.5 23.00 9.013 5.00
ET (min) RDNG,C] EFFLTH K A PAR DIA LFINER |WET COLOR: |»s
200 55.00 73 2013 1.01 0025 78.3 DESCRIPTIONY rw wey
4.00 53.00 7.6 &013 Lo1 a018 75.9
2.00 52.00 7.8 4013 1.0 [ X)) 745
15.00 50.00 .9 8.013 101 a.010 716 USCS:
30.00 4700 86 0.013 Lol 0.007 1.3
£0.00 44.00 3.1 2.013 1.01 0.005 §3.0
120.00 40.00 3.7 0.013. Lol 0.004 573
240.00 36.50 10.4 9.013 Lol 9.003 523
480.00 31.00 11.2 .013 Lot 0.002 444
1440.00 20.50 13.0 0.0(3 101 0.001 294
GOLDER ASSOCIATES INC TECH TR CHECXED RDD
MT. LAUREL, NJ DATE 6722194 REVIEWED RMW
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PARTICLE SIZE DISTRIBUTION ASTM D-421 AND 422
US STANDARD SIEVE OPENING SLZES
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Grain size in millimeters
Coarsel Fine Cor Med \ Fine '
COBBLES FINES (Silt and Clay)
\ GRAVEL \ SAND
| sAMPLED W% w | pL| P | Gs DESCRIFTION
B-2 316 0 | 28 | 2 | 264 Red
52'-54 Date Tested: 6/22/94 Fat clay
E94CJAS002 | USCS: CH |
TECHNICIAN:  TK | DATE: 6/23/94 | CHECKED: RDD REVIEWED: RMW |

JCA/LAB GEOTECH/NJ
. 933-6141

GOLDER ASSOCIATES INC.
MT. LAUREL, NJ




ATTERBERG LIMITS

ASTM D318
PROJECT TITLE: JCA/LAB GEOTECH/MNI SAMPLE #: |B-22 R
PROJECT NO.: 9336141 DEPTH: 52'-54'
SAMPLE PREPARATION
Wet or Dry WET
Minus #40 Sicve YN
PLASTIC LIMIT NATURAL MOISTURE
Tare Number: CH24 CH23 M-8
Weight of Wet Soil & Tare w1) 49.84 51.82 847.77
Weight of Dry Soil & Tare W) 45.75 47.35 690.33
Weight of Tare ) 31.28 31.52 191.95
Weight of Water | (WaA=WLW) 4.09 4.47 157.44
Weight of Dry Soil (W3=W2-W3) 14.47 15.83 498.38
Water Content (%) (WAWS)" 100 28.3% 28.2% 31.6%
LIQUID LIMIT
Number of Blows - 22 23
Tare Number: 4B AB2
Weight of Wet Soil & Tare (We) 28.74 29.93
Weight of Dry Soil & Tare ) 26.04 26.57
Weight of Tare (W8) 20.75 19.75
Weight of Water (W= WEWT) 2.70 336
Weight of Dry Soil (W10EWT.W8) S5.29 6.82
Water Content (%) (WHW10)"100 51.0% 493% AVERAGE
LL = Wn (N/25)7.121 50.26 48.77
LIQUID LIMIT 50 Descriplion: | Red
PLASTIC LIMIT 28 Fatclay
PLASTICITY INDEX 22
MOISTURE CONTENT 31.6% uscs: |{CH [
LIQUIDITY INDEX 0.15
DATE: 621794 i
TECH: TK GOLDER ASSOCIATES IM
REVIEW: | RMW MT. LAUREL, NJ




ASTM GRAIN SIZE ANALYSIS
ASTM D421, D422, D1144, D2216 and D2117

PROJECT TITLE: JCA/LAB GEQTECH/N] Sampic No B-2 0’42 ID<4CJAS0? |
PROJECT NUMBER:  |333-6141 Sampk 1Dz BULK !
WATER CONTENT (Dclivered Molature) % PASSING #10 SIEYE
Tarc no. SM4 Total Wt wa 151.05
W1 soil & tare,moist oy 39884 Wi Split #10 ~n 125.13
Wi soll & tare,dry o 242.89 . % PASSING #10 o]  818%
Wt tare 2] 191.34
Wt moistore LT 5595
Wt dry soil (e Ty 151.05
% WATER T 31.04%
Uscs SIEVE wtret % ret % PASS SIEYE '
N Ay =)
coarse gravel 3,000 8.00% 100.00% 1000 coarse gravel
1.560 4.00% 1640.00% 1500
L.000 4.00% 100.00% 1.000
Mne gravel 0.750 2.00% 100.00% 0750 Mnc gravel
0375 21.59 14.29% 85.71% 9375
coarse sand #4 1.9 15.87% 84.13% #4 coarse sand
medium sand #10 26.10 17.28% 82.72% #10 medium zand
TAMPLE PREPARATION FOR HYDROMETER ANALYSIS )
% Pass #10 Sieve 8272 Initial Molst Wt £67.86
Specific Gravity —— 165 Caleulated Dry Wt
mi Dispering Agent Used 125 {40mi Na(POd)n per 1000ml H20)
WATER CONTENT (Hygroscopic #10) % PASSING 200 SIEVE
Tare no. M-3 Tarr no. BL-3
Wt sof} and taremoist o 39.01 Wit soil and tare,dry (wtdry) oy 267.41
Wi soll&taredry - 3891 Wt soll&tare,wash (wi,wash) ma 206,92
Wt tare Ll 21.61 Wt tare A 199.94
Wt molsturc lost i 0.10 Wi lnes Jost (wtdry-wit,wash) (MeamniEng 60,49
‘Wt dry soil,linal = 2o wrumn 1730 } Wt dry soil, (wt,dry-wilare) P VR T 67.47
% HYGROSCOPIC MOISTURE  mnumame 0.6% % FINES LOST T 89.7%
PERCENT BETWEEN #10 AND #100 SIEVE CALCULATION
SIEVE CUMUL WT. CUMUL WT. PERCENT
RETAINED RET.CORZ~ PASSING
#10 Q.00 14.09 B2.72% LL
#20 .73 14.82 31.83% PL
#40 1.82 15.91 80.49% Pl
#60 3.02 17.11 . 79.02% Gs
#100 410 1819 T1.69%
#1200 77 20.86 74.42%
DATE TIME ET RDNG TEMP TEMP.COR HYD.RDNG.
(min) R T X H Graln Size Percenta
06/13/94 =44 2.00 580 18.50 0.014 500 S— 0.0%
09:46 4.00 5.0 18.50 0.014 .00 wrcan 13.3%
0950 8.00 56.0 1850 0.014 580 . - C a0 1,.4%
09:57 15.00 s15 18.50 Q014 50 a MDD 222%
10:12 30.00 52.0 1850 ao0ld 5.00 7300 1%
10:42 60.00 49.5 18.50 0.014 5.00 e 14.4%
11:42 120.00 46.0 15.00 2014 5.00 « TOTAL 100.00%
13:42 240.00 42.0 19.00 0.014 5.00
17:42 480.00 375 19.00 0.014 4.5
06/14/94 09:42 1440.0 29.0 20.00 0.014 4,00
ET (min) RDNG,Ct EFF LTH X A PAR DIA %LFINER |WET COLOR: {nw 1
2.00 53.00- 7.6 0014 1.00 0.027 £5.0 DESCRIPTION m—l\-—;&
400 52.00 7.3 2,014 1.00 0.0290 43 [Ap—
3.00 51.00 1.9 9,014 L0 0.014 £2.5
15064 48.50 84 9,014 L0 aolo 53%.5 X
30.00 47.00 8.6 8014 1.00 0.007 57.6 [::
£0.00 44.50 3.1 0014 1.00 Q.005 546
120.00 41.00 9.6 014 L.00 2.004 50.3
240.00 37.00 10.2 9.014 1.00 0.0603 45.4
480,00 33.00 10.9 2.014 1.00 0.042 40.5
1440.00 25.00 122 0.014 1.00 0.001 30.7
TGOLDERASSOCTATES INC TECH TK CHECXED RDD
MT. LAUREL, NJ DATE &/14/94 REVIEWED- RMW
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PARTICLE SIZE DISTRIBUTION ASTM D-421 AND 422
US STANDARD SIEVE OPENING SIZES
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- Grain size in millimeters
Coarsel Fine Cor Med Fine
COBBLES FINES (Silt and Clay)
GRAVEL SAND
SAMPLE ID W% LL PL PI Gs DESCRIFTION
B-2 37.0 Red
60’62’ Date Tested: 6/14/94 FINES, some f gravyel,

E94CIAS002 little sand

TECHNICILAN: TK [DATE: 6/18/94 CHECKED: RDD REVIEWED: RMW

JCA/LAB GEOTECH/NJ]

933-6141

GOLDER ASSOCIATES INC.
MT. LAUREL, NJ




ATTERBERG LIMITS

ASTM D-4318
PROJECT TITLE: - JCA/LAB GEOTECH/NI . SAMPLE #: B-2
PROJECT NO.: 9336141 DEPTH: 70°-72°
SAMPLE PREPARATION
Wet or Dry WET
Minus #40 Sicve YN ) »

: PLASTIC LIMIT NATURAL MOISTURE
Tare Number: CH17 7B - CH21
Weight of Wet Soil & Tare ) w1 ) 35.45 35.28 68.35
Weight of Dry Soil & Tare A o) S 32.66 32.33 60.39
Weight of Tare o) ' 21.65 .20.54 L 31.33
Weight of Water (Wi=WiW2) 2.79 2.95 7.96
Weight of Dry Sail (W5 = W2-W3) 11.01 11.39 ' 29.06
Water Content (%) (WA/WS)* 100 25.3% 1 25.9% 27.4%
LIQUID LIMIT

Number of Blows s 26 22
Tare Number: 21B" 17B
Weight of Wet Soil & Tare owe) 28.84 28.20
Weight of Dry Soil & Tare T 26.27 25.77
Weight of Tare ‘ (w8) 20.59 20.38
Weight of Water (W= WEWT) 2.57 2.43
Weight of Dry Soil (W10=2/7-W8) 5.68 5.39
Water Content (%) (WI/W10)°100 45.2% 45.1% AVERAGE
LL = Wn (N/25)~.121 | 45.46 4439

NOTE: USCS Classificalion based upon malterial passing #40 sieve only.

LIQUID LIMIT 45 Description: | Red
PLASTIC LIMIT 26
PLASTICITY INDEX 19 . :
MOISTURE CONTENT 27.4% , . usCs: \CL |
LIQUIDITY INDEX 0.09 Lo - - . .
DATE: 6/14/94
TECH: TX GOLDER ASSOCIATES IN

- REVIEW: RMW | . ' - MT. LAUREL, NJ




ATTERBERG LIMITS

ASTM D-4318
PROJECT TITLE: JCA/LAB GEOTECH/MNJ SAMPLE #: |B-3 T
PROJECT NO.: 9336141 DEPTH: 20°-22
SAMPLE PREPARATION
Wet or Dry WET
Minus #40 Sieve Y/N
: PLASTIC LIMIT NATURAL MOISTURE
Tare Number: N4 CH30 N-6
Weight of Wet Soil & Tare w1 42.89 41.62 53.67
Weight of DrySoil & Tare w2) 40.79 39.70 49.53
Weight of Tare ) 7 31.45 31.18 31.75
Weight of Water (WA= W1.W2) 2.10 1.92 4.14
Weight of Dry Soil (W5=W2-W3) 9.34 8.52 17.78
Water Content (%) (WAWS)* 100 22.5% 22.5% 23.3%
LIQUID LIMIT
Number of Blows 20 21
Tare Number: 14B M-1
Weight of Wet Soil & Tare wé) 30.48 30.71
Weight of Dry Soil & Tare ) 26.95 27.73
Weight of Tare (W8) 20.41 22.06
Weight of Water (W= W6-WT) 3.53 2.98
Weight of Dry Soil (W2 3= WT-WE) 6.54 5.67
Water Content (%) (WHW10)*100 54.0% 52.6% AVERAGE
LL = Wn (N/25)~.121 52.54 S1.46
. NOTE: USCS Classification based upon malterial passing #40 sieve only.
LIQUID LIMIT 52 Description: | Reddish, olive yellow
PLASTIC LIMIT 23
PLASTICITY INDEX 29
MOISTURE CONTENT 23.3% uscs: |(CH ]
LIQUIDITY INDEX 0.03
DATE: 6/13/94
TECH: X GOLDER ASSOCIATES ]
REVIEW: RMW MT.LAUREL, NJ




ASTM GRAIN SIZE ANALYSIS
ASTM D421, D422, D1144, D2216 and D2217

PROJECT TITLE: TICA/LAB GEOTECHMN] ~ [sample Nau B3 3037 DCIAS202 |
PROJECT NUMBER:  [933-46141 "~ |Sample ID: [BuLK ]
WATER CONTENT (Delivered Molsture) %, PASSING #10 SIEVE
Tare no X-5 Total Wt =ai 187.20
W soil & taremolal -y 431.53 Wi Split #10 . 186,46
Wt soll & taredry e 375.63 % PASSING #10 ot
Wt tare fhs) 18343
Wt moistare (D [18]
Wi dry soll (Fram s 187.20
% WATER Ry 79.86%
Uscs SIEVE wt ret % ret % PASS SIEVE
{1 AawPram ov)
coarse gravel 3000 | 2.00% [00.00% | 3000 coarse gravel
1500 L00% ’ 100.00% 1500
L.000 0.00% : 100.00% 1.000
Mne gravel a7s0 0.00% 100.00% 0750 [ine gravel
0375 0.00% 100.00% 0375
coarse sand #4 Q.20 0.11% . 99.59% #4 coarse cand
medium sand #10 0.588 247% 99.53% #10 medlum sand

TAMPLE PREPARATIONFOR HYDROMELER ANALYSIS

% Pass #10 Sieve Initial Moist WL 6839
Specific Gravity ety L65 Calculated Dry Wt
=l Dispering Agent Used 125 (40mi Na(PO4)n per 1000m! H20)
WATER CONTENT (Hygroscopic #10) 3, PASSING 200 SIEVE
Tare no. { 16C Tare no. CH-3
Wt soil and taremoist ) . 39.82 Wt zoil and tare,dry (wi,dry) ma 260.26
Wi soll&tare,dry ) 39.74 Wt soil&tare,wash (wt,wash) ma 195.92
Wi tare (e 20,62 Wt lare : t] 19215
Wi molsture lost T o 0.08 Wt Mines lost {(wi,dry-wt,wash) (meamima 64.34
Wi dry soilfinal o ey 19.12 Wt dry soil, {wt,dry-wri,tare) (mImmamns 6811
% HYGROSCOPIC MOISTURE _ mumur= 04% | %, FINES LOST memrmn 5%
PERCENT BETWEEN #10 AND #200 SIEVE CALCULATION
SIEVE CUMUL WT. CUMUL WT. PERCENT
RETAINED RET. COPR PASSING
#10 [Tooe 032 o[ ne% 159
#20 0.28 0.60 99.12% s : PL
#40 : 0.88 1.20 98.24% ) P1
#60 210 742 ) T %66% . Gs
#100 193 125 95.25%
#2700 L10 142 93.54%
DATE TIME ET RDNG TEMP TEMP.COR HYD.RDNG. )
{min) R. T X H Grain Size Percentages
06/13794 - 053 2.00 6.0 19.00 ao0l4 5.00 acan 9%
055 400 €5.0 19.00 o 0.0l4 5.00 wraan L1%
0859 8.00 3.0 19.00 0.014 5.00 . . L%
906 15.00 0.0 19.00 0.014 5.00 : Mmoo 17%
09:21 30.00 530 19.00 0.014 5.00 . « 7m0 7%
v9:51 60.00 $5.0 . 1850 ) 2.014 - | 500 «rras 935%
1651 120.00 52.0 1850 0.014 5.00 p— T 100.80%
12:51 | 24000 50.0 19.00 0.014 450
1651 480.00 440 19.00 0.014 4.50
06/14/94 08:51 1440.0 35.8 21.00 0,013 1.50
ET (min) RDNG,C} EFF LTH X A PAR DlA %FINER |WET COLOR: {am . ‘:
.00 61.00 6.5 0,014 1.00 0.025 §9.1 |DESCRIPTIONirax . |
400 60.00 65 0.014 1.00 0.018 ’ 8.7 N : 1
8.00 58.00 68 0.014 L0o0 0.013 848
15.00 £5.00 73 0.014 1.09 @010 80.4 |
30.00 53.00 7.4 0014 1.00 0.007 T7.5 [::
60.00 50.00 a1l 0.014 1.00 0.005 731
12000 £1.00 8.6 0014 1.00 0.004 , &7
140.00 45.50 89 0.014 1.00 0.003 645
480.00 39.50 9.9 0.014 1.00 0.002 577
1440,00 32.00 111 0.013 1.00 0.001 463

“GOLDER ASSOCIATES INC TECH TK CHECKED | RDOD
MT. LAUREL, NJ DATE REVIEWED |__ RMW
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PARTICLE SIZE DISTRIBUTION ASTM D-421 AND 422
US STANDARD SIEVE OPENING SIZES
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Grain size in millimeters
- Coarset Fine Cor Med Fine .
COBBLES FINES (Silt and Clay)
GRAVEL SAND
SAMPLE ID W% LL PL Pl Gs DESCRIPTION
B-3 29.9 Red
307-32" Date Tested: 6/14/94 FINES,
E94CIASDO02 little sand
TECHNICIAN: TK lDATE: 6/18/94 CHECKED: RDD REVIEWED: RMW

JCA/LAB GEOTECH/N]

933-6141

GOLDER ASSOCIATES INC.
MT. LAUREL, NJ




ATTERBERG LIMITS

ASTM D-4318
PROJECT TITLE: JCA/LAB GEOTECH/N] SAMPLE #: B-3
PROJECT NO.: 9336141 40'42'
SAMPLE PREPARATION
Wet or Dry WET
Minus #40 Sicve Y/N
PLASTIC LIMIT NATURAL MOISTURE
Tare Number: CH22 N-5 10B
Weight of Wet Soil & Tare w1 40.67 45.28 43.83
Weight of Dry Soil & Tare w2 38.74 42.38 37.88
Weight of Tare ) 31.67 31.80 20.15
Weight of Waler (Wa=W1.W2) 1.93 2.90 5.95
Weight of Dry Soil (WS = W2-W3) 7.07 10.58 17.73
Water Content (%) (WAWS)*100 27.3% 27.4% 33.6%
LIQUID LIMIT
Number of Blows 24 22
Tare Number: CHI19 33C
Weight of Wet Soil & Tare W6) 30.53 28.71
Weight of Dry Soit & Tare ) 27.11 25.75
Weight of Tare (W) 21.37 20.75
Weight of Water (Wo=WEWT) 3.42 2.96
Weight of Dry Soil (W10=WT-W8) 5.74 5.00
Water Content (75) (W5 W10)*100 59.6% 59.2% AVERAGE
LL = Wn (N/25)" 121 59.29 58.29
NOTE: USCS Classification based upon material passing #40 sieve only.
LIQUID LIMIT 59 Descriplion: |Red
PLASTIC LIMIT 27
PLASTICITY INDEX 31
MOISTURE CONTENT 33.6% uscs: |CH
LIQUIDITY INDEX 0.20

DATE:
TECH:
REVIEW:

6/13/94
TX
RMW

GOLDER ASSOCIATES I
MT. LAUREL, NJ




ASTM GRAIN SIZE ANALYSIS
ASTM D421, D422, D114@, D2216 and D2217

PROJECT TITLE: JCA/LAB GEOTECH/N] Samplc Not B-3 7.5 ED4CJAS092
PROJECT NUMBER:  [933-4141 } Sample 1D BULK
WATER CONTENT (Delivered Molsture) % PASSING #10 SIEVE
Tare no. R-32 Total Wt wa| 83495
WU soll & tare,moist . 1037.42 Wt Split #10 ~n| 273
Wt soll & tare,dry rn 82251 % PASSING #10 rvmeme]  99.7%
Wi tare 2] / 19464
‘Wt moistare (Bem 2T 11491
Wt dry sail (rmwiay 627.57
% WATER (v M13%
USCS SIEVE ot ret % ret % PASS SIEVE
W Bt vy e}
coarse grave] 3.000 8.00% 160.00% 3000 coarsc gravel
1.500 0.00% 100.00% L5060
1.000 0.00% 100.00% 1.000
Mne gravel 0.750 0.00% 100.00% . 0750 [ine gravel
= 0.375 0.00% 100.00% 0.375
coarse sand #4 1.44 0.23% 9.77% #d coarse sand
medium sand #10 pau}l L36% 99.64% #10 medivm sand
CAMPLE PREPARATION FOR HYDROMETER ANALYSIS
% Pass #10 Sieve 99.64 Initial Moist Wt £9.33
Specific Gravity 259 Calculated Dry Wt 68,56 ‘
ml Dispering Agent Used 125 (40m] Na(PO4)n per 1000ml H20) |
WATER CONTENT (Hygroscopic #10) % PASSING 100 SIEVE
Tare no. 53 Tare no. M-1
Wi soil and tare,melst .y 4.5 Wt soil and tare,dry (wtdry) s 215.55
Wt soll&tare dry o) 43.44 Wt soil&tare,wash (Wt wash) oo 148.91
Wt tare it 21.29 Wiiare nn 146.59
Wt moisture loat s wLy 0.12 Wi Nnes lost (wt,dry-wt,wash) (AT g £4.84
Wt dry soil,flinal i tal ST 215 Wt dry soil, (wt,dry-wt,lare) nimmamn 63.96
% HYGROSCOPIC MOISTURE e 0.5% %, FINES LOST nemrie 96.6%
PERCENT BETWEEN #10 AND #200 SIEVE CALCULATION
SIEVE CUMUL WT. CUMUL WT. PERCENT
RETAINED RET. COR®,~ PASSING
#10 0.00 0.25 99.64% LL 54
#20 9.12 0.37 99,46% PL 9
#40 0.28 0.5 99.23% Pl 25
#60 0.49 0.74 98.93% , Gs| 2153
#100 0.98 .23 98.22%
#1200 2.25 150 96.39%
DATE TIME ET RDNG TEMP TEMP.COR HYD.RDNG.
) (min) R T K H Grmin Size Percen
06/20/94 0820 00 6.0 22.50 0.014 5.00 “cam, 0%
0822 100 &.0 22.50 0.014 5.00 — 2.2%
— 08:26 8.00 61.0 22.50 " 0014 5.00 ccao %
0833 15.00 60.0 22.50 0.014 500 « a0 0.4%
08:48 30.00 57.0 12.50 0.014 5.00 «r a0 9%
0%18 €0.00 530 22.50 0.014 5.00 vz v
118 |  120.00 49.0 22.50 0.014 5.00 fp— 100.00%
1218 |  240.00 “s 12.50 0.014 450
1618 |  480.00 39.0 2250 0.014 5.00
06/21/34 018 1440.0 29.0 23,00 0.013 5.00 . |
ET (min) RDNG,C} EFF LTH K A PAR DIA %FINER |WET COLOR: |am |
2.00 §9.00 6 0014 1.02 0.025 87.0 |DESCRIPTION ru ey i
4.00 £8.00 &3 . 0014 Lo2 0.018 8S.5 ‘
a.00 3600 7.1 0.014 1.02 0.013 828 1
15.00 35.00 73 0014 Loz 2.009 L1 USCS: "
30.00 52.00 7.3 2.014 Lo2 0.007 76.6
$0.00 4800 8.4 2014 Loz a.00S 70.7
120.00 44.00 2.1 2014 1.02 0.004 .3
240.00 40,00 9.7 0.014 .02 0.003 £9.0
480.00 34.00 17 0.014 L02 0,002 50.1
1440.00 24.00 1.4 4.013 1.02 0.001 35.4
GOLDER ASSCCIATES IRT TECH TK CHECXED RDD
MT. LAUREL, NJ DATE [ 67122/94 REVIEWED | RMW |
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PARTICLE SIZE DISTRIBUTION ASTM D-421 AND 422
US STANDARD SIEVE OPENING SIZES
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Grain size in millimeters
Coarse{ Fine Cor Med Fine : .
COBBLES FINES (Siit and Clay)
GRAVEL SAND :
SAMPLEID W% LL PL PI Gs DESCRIPTION
B-3 342 54 29 25 259 Red
49'-57 Date Tested: 6/22/94 Fat clay
E94CJASC02 {USCS: CH
TECHNICIAN: TX (DA’HE: 6/23/94 CHECXED: RDD REVIEWED: RMW

JCA/LAB GEOTECH/NJ

933-6141

GOLDER ASSOCIATES INC.
MT. LAUREL, NJ




ATTERBERG LIMITS

ASTM D-4318
PROJECT TITLE: JCA/LAB GEOTECH/N] SAMPLE #: B-3 -
PROJECT NO.: 933-6141 DEPTH: 49'-51
SAMPLE PREPARATION
Wet or Dry WET
Minus #40 Sicve Y/N
' PLASTIC LIMIT NATURAL MOISTURE
Tare Number: 15B 44 R-32
Weight of Wet Soil & Tare w1 31.85 35.80 1037.42
Weight of Dry Soil & Tare (W2) 29.39 32.31 822.51
Weight of Tare W3) 20.65 20.67 194.64
Weight of Water (WaA=W1.W2) 2.46 349 214.91
Weight of Dry Soil -+ (WS=W2.W3) 8.74 11.64 627.87
Water Content (%) - (W4W5)"100 28.1% 30.0% 342%
LIQUID LIMIT
Number of Blows 20 25
Tare Numbenr: 153 12E
Weight of Wet Soil & Tare we) 29.54 27.30
Weight of Dry Soil & Tare W 26.40 24.75
Weight of Tare (W8) 20.73 20.12
Weight of Water (Wo=WEWT) 3.14 255
Weight of Dry Soil (WI0=W7-WE) 5.67 4.63 .
Water Content (%) (W9r¥10)* 100 55.4% 55.1% AVERAGE
LL=Wn (N/25)".121 53.90 55.08
LIQUID LIMIT 54 Description: | Red
PLASTIC LIMIT 29 Fal clay
PLASTICITY INDEX 25
MOISTURE CONTENT 34.2% uscs: |CH ]
LIQUIDITY INDEX 0.20 :
DATE: 6/21/94
TECH: TK GOLDER ASSOCIATES IN
REVIEW: RMW - MT. LAUREL, NJ




ATTERBERG LIMITS

ASTM D-4318
PROJECT TITLE: JCA/LAB GEOTECH/NJ SAMPLE #: B-3
PROJECT NO.: 9336141 DEPTH: |60’ 62"
SAMPLE PREPARATION
Wet or Dry WET
Minus #40 Sieve Y/N
PLASTIC LIMIT NATURAL MOISTURE
Tare Number: N-1 CH-24 1
Weight of Wet Soil & Tare w1) 41.96 43.81 60.11
Weight of Dry Soil & Tare w2 39.19 40.59 51.54
Weight of Tare w3) 31.14 31.26 21.26
Weight of Water (WA=W1-W2) 2.77 3.22 8.57
Weight of Dry Soil (W5 = W2-W3) 8.05 9.33 30.28
Water Content (%) (WAWS)" 100 34.4% 24.5% 283%
LIQUID LIMIT
Number of Blows 28 29
Tare Number: - 18 M-12
Weight of Wet Soil & Tare (W) 28.64 29.54
Weight of Dry Soil & Tare N 25.25 26.77
Weight of Tare (W8) 19.54 21.99
Weight of Water (WO W5 WT) 3.39 2.77
Weight of Dry Soil (W10=WT-W8) 5.71 4,78
Water Content (%) Mlﬂ)‘lm 5%.4% 57.9% AVERAGE
LL = Wn (N/25)~.121 60.19 59.00
NOTE: USCS Classification based upon malerial passing #40 sicve only.
LIQUID LIMIT 60 Description: |Red
PLASTIC LIMIT" 24
PLASTICITY INDEX 25 .
MOISTURE CONTENT 28.3% uscs: |[MH ]
LIQUIDITY INDEX -0.25
DATE: 6/14/94
TECH: T GOLDER ASSOCIATES II
REVIEW: RMW MT. LAUREL, NJ




ASTM GRAIN SIZE ANALYSIS

MECHANICAL SIEVE
ASTM C136, D421, D1140, D2216 and D2217
PROJECT TITLE: JCA/LAB GEOTECH/MN)] ' Sample No. B
PROJECT NUMBER: 9336141 Sample ID: JAR
WATER CONTENT (Delivered Moisture) 200 WASH (Percent Fines)
tare no. R-S§ tare no. R-$
wt soil & tare,moist (wl) 333.98 wi s0il & tare,before wash (w6) 294 4
wt soil & tare,dry (w2) 29436 wt soil & tareafler wash (w7) 9.9
wi lare (w3) 188.44 Wt tarc (W8) 188 4
wi moisture . (wdmwi-w2) 39.62 wt fines lost (WO=wt-wT) 5442 ﬂ
wt dry soil (WS mw2-w3) 105.92 wt dry soil (W10=w6-w8) 10592 1
% water (wd/iw5)*100 317.41% % lost (w9rw10)*100 5138% |
yscs SIEVE wi ret % ret % PASS SIEVE
{(wt ret/w10)*100} (100 - %bret)
3.000 0.0% 100.0% 3.000
- 2500 0.0% 100.0% 2.500
2.000 0.0% 100.0% 2.000
1.500 - 0.0% 100.0% ' 1.500
1.000 0.0% 100.0% 1.000
0.750 0.0% 100.0% 0.750
0.375 0.0% 100.0% 0375
/ #4 0.0% 100.0% ) #4
#8 0.21 0.2% 99.8% #8
#10 033 03% 99.7% #10

SPLITTING INFORMATION

Wt in pan, [rom coarse sieve stack

Wi split [or fine stack sieve”

Percent of original wi in pan 100.00%
#16 0.75 0.7% 99.3% #16
#30 1.50 . 1.4% 98.6% #30
#50 3.41 32% 96.8% #50
#100 17.20 16.2% 83.8% . #100
#200 51.50 48.6% 51.4% #200
PAN 51.50 48.6% 51.4% PAN
Sample |B4 Wet Color: Yellowish brown
25°-27
E94CIAS002
GOLDER ASSOCIATES INC. TECH TX CHECKED RDD

MT. LAUREL, NJ DATE 6/14/94 REVIEWED RMW
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PARTICLE SIZE DISTRIBUTION ASTM D-421 AND C-33
US STANDARD SIEVE OPENING SIZES
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Grain size'in millimeters
SAMPLE 1D W% DATE TESTE 6/14/94 CHECKED: RDD
B-4 37.41 TECHNICIAN: TK REVIEWED: RMW |
2527 ES4CJAS002
JCA/LAB GEOTECH/NJ] - ‘ GOLDER ASSOCIATES INC.

933-6141 MT.LAUREL,NJ




ATTERBERG LIMITS

ASTM D-4318
PROJECT TITLE: JCA/LAB GEOTECHMN] SAMPLE #: |B-4 l
PROJECT NO.: 9336141 DEPTH: 3032 i
SAMPLE PREPARATION
Wet or Dry WET
Minus #40 Sicve Y/N
PLASTIC LIMIT NATURAL MOISTURE
Tare Number: 4 R-1 3 “
Weight of Wet Soil & Tare w1y 35.42 45.20 53.14
Weight of Dry Soil & Tare ) 31.90 41.76 43.80
Weight of Tare (W3) 21.95 31.38 22.13
Weight of Water (WA= W1.W2) 3.52 3.54 934
Weight of Dry Soil (WS = W2.W3) 9.95 10.38 21.67
Water Content (%) (W4WS)"100 354% 34.1% o 43.1%
. LIQUID LIMIT
Number of Blows 25 21
Tare Number: 28C M-4
Weight of Wet Soil & Tare (W) . 29.23 29.39
Weight of Dry Soil & Tare w7 25.86 26.49
Weight of Tare ’ (W8) 20.71 22.08
Weight of Water (W9=W6-WT) 3.37 2.50
Weight of Dry Soil (W10= WI-W8) 5.09 4.41
Water Content (%) CWorW10)°100 66.2% 65.8% AVERAGE
LL = Wn (N/25)~ 121 66.21 64.39

NOTE: USCS Classilication based upon material passing #40 sieve only.

LIQUID LIMIT 65 Description: | Yellowish brown
PLASTIC LIMIT 35
PLASTICITY INDEX 31
MOISTURE CONTENT 43.1% uscs: |[MH : ]
LIQUIDITY INDEX 0.27
DATE: 6/13/94 ,
TECH: TX GOLDER ASSOCIATES |
REVIEW: RMW MT. LAUREL, NJ




ASTM GRAIN SIZE ANALYSIS

MECHANICAL SIEVE
ASTM C134, D421, D1140, D2216 and D2217
PROJECT TITLE: JCA/LAB GEOTECH/NJ Sample No. B4
PROJECT NUMBER: 9336141 Sample ID: JAR
WATER CONTENT (Delivered Moisture) 200 WASH (Percent Fines)
tare no. H-$6 Lare no. H<%
wt s0il & tare,moist (wl) 37057 wt s0il & tare before wash (wo) 3433
wt soil & tare,dry (w2) 34320 wi soil & tarcafter wash w7 3583
wit tare (w3) 190.70 wt tare (w8) - 1%0.7
wt moisture (wh=wl-w2) 7127 wi fines lost . (3O =w6wT) 10754
wt dry soil . (wS=w2-w3) 152.60 wt dry soil (W10 =wé-w8) 15260
% water (b w5)*100 17.87% % lost (w9/w10)°100 70.47%
UsScCsS SIEVE witret % ret % PASS SIEYE
. {(wt ret/w10)°100} (100 - %oret)
3.000 0.0% : 100.0% 3.000
2.500 0.0% 100.0% 2500
2.000 0.0% : 100.0% 2.000
1.500 0.0% 100.0% . 1500
1.000 0.0% 100.0% 1.000
0.750 0.0% 100.0% 0.750
0375 0.0% 100.0% 0375
#4 036 0.2% 99.8% #4
#8 052 ! 03% 99.7% #8 -
#10 0.56 0.4% 99.6% #10

SPLITTING INFORMATION

W1 in pan, from coarse sieve stack

Wt split {or fine stack sieve

Percent of original wt in pa;/ 100.00%
#16 1.04 0.7% 993% #16
#30 4.88 32% 96.8% #30
#50 19.32 12.7% 87.3% #30
#100 35.40 23.2% 76.8% #100
#200 4321 28.3% N.7% #200
PAN 45.12 29.6% 70.4% PAN
Sample {B-4 . Wet Color: Reddish, olive yellow
3537
E94CIAS002
GOLDER ASSOCIATES INC. : TECH TX CHECXED RDD

MT. LAUREL, NJ] DATE 610794 REVIEWED RMW
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PARTICLE SIZE DISTRIBUTION ASTM D-421 AND C-33
US STANDARD SIEVE OPENING SIZES
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Grain size in millimeters
SAMPLE ID W% DATE TESTE 6/10/94 CHECKED: RDD
B-4 17.87 TECHNICLAN: TK REVIEWED: RMW
3537 ES4CJAS002

JCA/LAB GEOTECH/Nj GOLDER ASSOCIATES INC.

MT.LAUREL,NJ-




ASTM GRAIN SIZE ANALYSIS
ASTM D421, D422, D1140, D221€ and D2217

PROJECT TITLE: JCA/LAB GEOTECHAN] [Sample Nox B-5 w32 E34CJAS0z |
PROJECT NUMBER: 2334141 |Sample LD S.T. J
WATER CONTENT (Deilvered Molatore) % PASSING #10 SIEVE
Tare no. BDA Tolal Wit = 437.24
Wit soll & tare.molst = 3439 Wi Split #19 ol 437.08
Wt soll & taredry ra 700.98 %, PASSING #10 rrome|  100,0%
Wt tare =n 19114
Wt molsture (Femwn oy 133,41
Wt dry soll (rem vy 508,84
% WATER flatatanted 2622%
USCS SIEVE wi ret % ret % PASS SIEVE
1w By en)
coarse gravel 3.000 2.00% 100.00% 3000 coarze gravel
L300 4.00% 100.00% 1500
1.000 0.00% 100, 00% L0030
MNne gravel 4750 000% 100.00% 0750 [ine pravel
378 AL K0% 100.00% 4378
coarse tand #4 215 2.03% 29.97% #4 coarse sand
medium sand #10 230 0.07% 9.93% #18 medivm sand
CAMPLE PREPARATION FOR HYDROMETER ANALYSIS
%o Pnas #10 Sicve 99.93 Initlal Moist Wt §9.28
Specific Gravity 77 Calculated Dry Wt 69,13
ml Dispering Agent Used 125 (40mi Na(PO4)n per 1000mi H20)
WATER CONTENT (Hygroscopic #10) % PASSING 200 SIEVE
Tare no. M-1 Tare no. M-13
Wt soll and tare moist e 41.32 Wt soll and Lare dry (wit,dry) L% 217.11
Wi soll&tare,dry e 41.25 Wt soll&tace,wash (wt,wash) ona 154.00
Wt tare ) 2207 Wt tare 3 147.98
Wt molstute lost ey 0.07 W2 lines lost (widry-wt,wash) PP, €311
Wt dry soil final o m vy 19.18 Wi dry soll, (widry-wilare) Frramams §3.13
% HYGROSCOPICMOISTURE  emumomm 0.4% % FINES LOST e e 91.3%
PERCENT BETWEEN #10 AND #200 SJEVE CALCULATION
SIEVE CUMUL WT. CUMUL WT. PERCENT
RETAINED RET. CORE~" PASSING
#10 0.00 .05 99.93% LL 43
#20 Q.04 209 99.87% PL 25
#40 0.15 0.20 99.71% ) P! 18
#60 0.32 a.37 99.47% Gs 177
#100 1.11 1.16 98.33%
#200 5.59 5.64 91.85%
DATE TIME ET RDNG TEMP TEMP.COR HYD.RDNG.|
{min) R T . K H Grain Size Percenta
0£/20/94 0831 .00 60.0 2250 Q013 500 scaan 2.0%
08533 4.00 530 1250 0.013 S04 “raave L0k
08:37 400 5680 22.50 0.013 5.00 . Cnar 1.9%
0844 15.00 540 2250 2013 500 * w0 0.2%
0859 30.00 50.0 .5 0.013 S0 e 1.9%
09:2% €0.00 45.5 2250 aot3 500 « Ppats Y%
10:29 120.00 4L5 2250 am3 3100 ~TOTAL 100. 0%
12:29 240.00 375 12.50 a.013 450
1629 480.00 320 22.50 aol13 500
86/21/94 08:29 1440.0 240 23.00 0.013 5.00
ET (min) RDNG,C} EFF LTH K A PAR DIA BFINER |WET COLOR: | Lint emieman 5y
2.00 - 5500 13 8013 %98 0.025 7.9 DESCRIPTION Lea wmy
4.00 53.00 7.6 .03 a5 w018 5.1
300 5L00 1.9 ool 98 aolld 3
1500 - 49.00 a3 013 98 @010 £9.4
3. 00 45,00 83 as3 498 007 [<¥.]
£0.00 40.50 27 013 [ &) 0.005 57.4
120.00 3450 104 2013 098 2.004 517
240.00 3300 10.9 013 a.98 0.003 483
480,00 77.00 119 [ ) &) .98 0.002 343
1440.00 19.00 13.2 0.013 0.98 0,401 16.9
“GOLDER ASSOCIATES INC TECH TK CECKED RDD
MT. LAUREL, N] DATE 6/22/94 REVIEWED RMW
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PARTICLE SIZE DISTRIBUTION ASTM D-421 AND 422
US STANDARD SIEVE OPENING SIZES
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i Grain size in millimeters
‘._4 Coarsel Fine Cof Med Fine '
COBBLES FINES (Silt and Clay)|
: GRAVEL SAND :
SAMPLE ID ws | LL | PL | P | Gs DESCRIPTION
B-5 262 5| 25 | 18 | 2T Light reddish gray
© 3037 Date Tested: 6/22/94 Lean clay
E94CIAS002 |USCS: CL ,
TECHNICIAN: TK [DATE: 6/18/94 \CHECKED: RDD REVIEWED: RMW

JCA/LAB GEOTECH/NJ

933-6141

GOLDER ASSOCIATES INC.
MT. LAUREL, NJ.




ATTERBERG LIMITS

ASTM D-4318
PROJECT TTTLE: 1CA/LAB GEQTECH/NI SAMPLE #:  {B-5 |
PROJECT NO.: 9336141 DEPTH: 2032 |
SAMPLE PREPARATION
Wet or Dry WET
Minus #40 Sieve Y/N
PLASTIC LIMIT NATURAL MOISTURE
Tare Number: M-9 CH-17 BD4
Weight of Wet Soil & Tare w1 33.79 3559 834.39
Weight of Dry Soil & Tare (w2) 3135 32.85 700.98
Weight of Tare w3 21.75 21.66 . 192.14
Weight of Water (Wi W1-W2) 2.44 2.74 133.41
Weight of Dry Soil (WS = W2W3) 9.60 11.19 508.84
Water Content (%) CWAWS)*100 25.4% 245% | 26.2%
LIQUID LIMIT

Number of Blows 26 22
Tare Number: 59 26C
Weight of Wet Soil & Tare (W6) 29.99 31.08
Weight of Dry Soil & Tare ) 27.34 27.93
Weight of Tare (W8) 21.15 20.62
Weight of Water (W= WEWT) 2.65 3.15
Weight of Dry Soil (W10=WI-WE) 6.19 7.31
Water Content (%) (WIHW10)°100 42.8% 43.1% AVERAGE
LL = Wn (N/25)".121 43.01 42.43
LIQUID LIMIT 43 Description: | Red
PLASTIC LIMIT 25 Lean day
PLASTICITY INDEX 18 B
MOISTURE CONTENT 26.2% uscs: |CL j
LIQUIDITY INDEX 0.07

DATE: 6/21/94

TECH: TX GOLDER ASSOQCIATES II

REVIEW: RMW MT.LAUREL, NJ
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ONE-DIMENSIONAL CONSOLIDATION

ASTM D 2435
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PRESSURE (Tsf)
Diameter (in) 250 INTTIAL FINAL PARAMETERS
Height ol specimen (in) ar ‘Towl Heights(in) a7 a67 LIQUID LIMIT: 3
Area of spedmen (in " 2) 491 Height of sofidstin} Q400 a.400 PLASTIC LIMIT: 25
Volume of specimen (in ™ 3) 1.89 Height of woids(in) 2393 0270 PLASTICITY INDEX: 18
Water Content (Avg) {rom Trimmings 27.82% Height of water(in) a347 - 0270 SPECIFIC GRAVITY: 7
Specimen Wt (wet.g) 117.04 Void rato 0.981 674 Uscs CLASSIFICATION: CL
Specimen Wi (dry.g) §9.15 Degree of saturation 8835% 99.98% DESCRIPTION: Light reddish gy
Water Wt (g) 21.89 Dry unit weight (peh) §7.26 103.25 . fLean day
Unit weight of water (pl) T 6240 Wet unit weight (pcl) 11456 12437
PROJECT NAME.‘ JCAMAAB GEOTECHMN SAMPLE DEPTH: .37
PROJECT NO.: 9336141 DATE RECEIVED: ) &6
SAMPLE NO.: B-$ CONSCLIDOMETER Na.: 22

GOLDER ASSOCIATES INC.
MT. LAUREL, NJ




ONE-DIMENSIONAL CONSOLIDATION
ASTM D 2435
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VOID RATIO

0.300

0.750 /
0.650— /
g

1E-02 LE-aL LE+00
Cv (it~ 2/day)
PRESSURE COEFFICIENT OF [ PARAMETERS
(0 CONSOLIDATION LIQUID UMIT: a
Cv{em ™ Vsee) (L~ 2day) PLASTIC LIMIT: ‘ 25

.00 Q.00E +00 0.00E +00 . PLASTICITY INDEX: 18
a3 2L71ED 252601 - SPECIFIC GRAVITY: %0
azs 2 65E-03 2. 46E-01 ' USCS CLASSIFICATION: cL
as0 261E-03 242E01 - - DESCRIPTION: Light reddish gray
100 2T4ED) 254E-01 Lean cay
200 9.20E-04 8.5SE-02
L00 188E-03 3.61E-01
200 LE9E-03 LSBE-01 : . SAMPLE DEPTH: 0.3
1400 LOSE-0) L0OE-01 " ' DATERECEIVED: /6794
400 LT8E-1 L&SE-01 -~ CONSOUDOMETER No.: 2
100 TIE-04 6.24E07 ’

PROJECT NAME: JCA/LAB GEOTECHMNJ

. PROJECT NO.: 933-6141

SAMPLE NO.: B5
GOLDER ASSOCIATES INC.

MT. LAUREL, NJ
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ATTERBERG LIMITS

ASTM D-4318
PROJECT TITLE: JCA/LAB GEOTECH/N] SAMPLE #: B-5
PROJECT NO.: 9336141 DEPTH: 35.3T
SAMPLE PREPARATION
Wet or Dry WET
Minus #40 Sieve Y/N .
. PLASTIC LIMIT NATURAL MOISTURE
Tare Number: CP2 CH-10 [ 13B
Weight of Wet Soil & Tare W1 32.52 33.84 51.24
Weight of Dry Soil & Tare WD) 30.25 3132 43.22
Weight of Tare ) 21.71 21.63 19.70
Weight of Water (WA=WIWD) 2.27 2.52 8.02
Weight of Dry Soil (WS = W2-W3) 8.54 9.69 2352
Water Content (%) (WAWS)* 100 26.6% 26.0% 34.1%
LIQUID LIMIT
Number ol Blows 20 30
Tare Number: 24B AB-1
Weight of Wet Soil & Tare W6) 27.56 20.80
Weight o Dry Soil & Tare ) 24.78 27.68
Weight of Tare (W) 19.81 22.06
Weight of Water (WImWEWT) 2.78 3.12
Weight of Dry Soil (W10=WT-W8) 4.97 5.62
Water Content (%) (W9W10)* 100 55.9% 55.5% AVERAGE
LL = Wn (N/25)~.12) 54.45 56.75
NOTE: USCS Classification based upon malerial passing #40 sieve only.
LIQUID LIMIT 56 Description: |Red
PLASTIC LIMIT 26
PLASTICITY INDEX 29
MOISTURE CONTENT 34.1% uscs: |CH
LIQUIDITY INDEX 0.27
DATE: 5/14/94
TECH: X GOLDER ASSOCIATES I
REVIEW: RMW MT. LAUREL, NJ




ASTM GRAIN SIZE ANALYSIS
MECHANICAL SIEVE
ASTM C136, D421, D1140, D2216 and D2217

PROJECT TITLE:
PROJECT NUMBER:

JCANLAB GEOTECH/MN]

933-6141

Sampie No.

B-S

Sample ID:

JAR

WATER CONTENT (Delivered Moisture)

200 WASH (Percent Fines)

tare no. BL-10 tare no. BL-10
wt s0il & tare,moist (wl) 459.81 wi soil & tare,before wash (wé) 4183
wt soil & tare,dry (w2) 41833 wi soil & tare,after wash (wT) 3449
wi tare (w3) 191.87 wi tare (w8) 1919
wt moisture (wd=wl-w2) 41.48 wi fines lost (wWI=wé-wT) TIAS
wt dry soil {(W5=w2-w3) 226.46 w1 dry soil (W10=w6-w8) 2646
% waler (wd/w5)*100 18.32% % lost (worw10y°100 A 2%%
USsScCS SIEVE wirel % ret % PASS SIEVE
’ {(wt reyw10)°100} (100 - %ret)
3.000 0.0% 100.0% 3.000
2.500 0.0% 100.0% 2.500
2.000 0.0% 100.0% 2.000
1.500 0.0% 100.0% 1.500
1.000 0.0% 100.0% 1.000
0.750 0.0% 100.0% 0.750
0.375 0.0% 100.0% 0375
#4 0.0% 100.0% #4
#8 0.28 0.1% 99.9% #8
#10 037 0.2% 99.8% #10
SPLITTING INFORMATION
Wt in pan, from coarse sicve“sfl,ack 148.63
Wi split for fine stack sieve 66.20
Percent of original wt in pan 44.54%
#16 0.23 0.4% 99.6% #16
#30 2.79 29% 97.1% #30
#50 14.68 14.7% 85.3% #50
#100 40.35 40.2% 59.8% #100
#200 66.20 65.8% 34.2% #200
PAN 66.20 65.8% 34.2% PAN
Sample |B-5 Wet Colort Light reddish gray
65'-67'
E94CJAS002
GOLDER ASSOCIATES INC. TECH TX CHECKED RDD
MT. LAUREL, NJ DATE 614794 REVIEWED RMW
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PARTICLE SIZE DISTRIBUTION ASTM D-421 AND C-33
US STANDARD SIEVE OPENING SIZES

& ¥ 2 17T 4 10 16 30 S0 100 200
” T “w* r 7
90 '
70
60 \
50
A\
40
M
30
20
10 - \
| |
0 T 7 -  p— 1\ T
1000 100 10 0.1 0.01
Grain size in millimeters
SAMPLE ID | W% DATE TESTE 6/14/94 " | CHECKED: RDD
B-5 18.32 TECHNICIAN: TK REVIEWED: RMW
65'-67° E94CJAS002
JCA/LAB GEOTECH/NJ GOLDER ASSOCIATES INC.
933-6141 MT.LAUREL,NJ




ASTM GRAIN SIZE ANALYSIS
ASTM D421, D422, D1149, D2216 and D2217

PROJECT TITLE: JCA/LAB GEOTECH/N] Sample Nou: B~ 1517 E4CIASe02 |
PROJECT NUMBER: 9336141 Sampie 1D BULK ]
WATER CONTENT (Delivered Moisture) % PASSING #10SIEVE
Tare no. BM-$ Total Wt ] 17137
Wt soll & tare moist oy 420.48 Wt Split #10 o 17737
Wt soll & taredry e 370.98 % PASSING #10 rvwame |  100.0%
Wt tare = 193.61
‘Wt molature (T am D 49.50
Wt dry soil (s erLT 177.37
% WATER R wR1en 21.31%
Uscs SIEVE  wiret % ret % PASS SIEVE ’
Y R o)
coarse gravel 1000 2.00% 100.00% 1000 coarne gravel
L.500 0.00% 100.00% L5600
L0030 0.00% 1040.00% 1.060
line gravel 0.750 2. 00% 100,00% 0.750 [inc grave}
0375 8 00% 100.00% @175
coarse sand #4 0.00% 100.00% #d4 coarse sand
medlum sand #10 0.00% 100.00% #10 medium sand
TAMPLE PREPARATION FOR HYDROMETER ANALYSIS
% Pacs #10 Sleve 100.00 Initini Molst WL §9.10
Specific Gravity et 165 Cajculated Dry W1 €8.94
ml Dispering Agent Used 125 (40m! Na(PO4)n per 1000mi H10)
WATER CONTENT (Hygroscopic #10) % PASSING 200 SIEVE
Tare no. 20B Tare na P-3
Wt soil and tare,moist oo 19.66 Wt soit and tare,dry (wtdry) 3 259,72
Wi soil&tare,dry ] 29.64 Wt soil&tare,wash (wt,wash) ma 190.96
Wt tare rme 20.86 Wi tare fiat) 190.78
Wi moisture lost oy =Ly 0.02 Wt fines lost (wi,dry-wi wash) (T iawLIy 6876
Wt dry soil,final =W 8.78 W dry soil, (wt,dry-witare) Pn=mamy £8.94
% HYGROSCOPIC MOISTURE  mmumziw 0.2% % FINES LOST fisaitintel 99.7%
PERCENT BETWEEN #10 AND #200 SIEVE CALCULATION
SIEVE CUMUL WT, CUMUL WT. PERCENT
RETAINED RET. CORR . PASSING
#10 0.00 0.00 100.00% L
#20 0.04 0.04 99.94% PL
#40 0.15 0.15 99.78% Pl
#60 0,19 .19 99.72% Gs
#100 0.24 0.24 99.65%
#200 0.37 0.37 99.46% - )
DATE TIME ET RDNG TEMP TEMP.COR HYD.RDNG.
{min) R T K H Grain Size Percen
06/13/94 0%:00 00 67.0 19.00 0.014 5.00 scaav, 0.0%
0902 A00 65.0 19.00 0.014 5.00 sravn, 0L0%
0906 300 60.0 19.00 0.014 5.00  CaD C0.0%
0513 15.00 57.0 19.00 0.014 5.00 « i Barm 0.2%
0%:28 30.00 540 19.00 0.014 5.00 arao 3%
0958 £0.00 50.0 18.50 9.014 5.00 « rracs 99 5%
10:58 120.00 445 18.50 0.014 5.00 « TOTAL 100.29%
12:58 144,00 39.5 19.00 2.014 450
1658 480,00 35.0 19.00 0.014 450
06/14/94 08:58 1440.0 280 20.00 0.014 150
ET (min) RDNG,C; EFFLTH X A PAR DIA HFINER {WET COLOR: | Lums riiton oy
200 §2.00 &5 0.014 1.00 0.025 89.9 DESCRIPTIONY roaca,
4,00 60,00 &5 0014 1.00 0.018 g0 o
8.00 5500 73 0.014 1.00 0.013 79.8 -
1500 5200 1.3 Q014 1.00 0.010 75.4 .
30.00 49.00 83 0.014 1.00 0.007 7.1 —/
60.00 45.00 39 0.014 Lo0 0.005 65.3
120.00 39.50 2.9 0.014 1.00 0.004 51.3
240.00 35.00 10.6 0.014 1.00 0.003 0.8
430.00 30.50 114 9.014 1.00 0.002 4.2
1440.00 24.50 124 0.014 1.00 0.001 35.5 ——
“GOUDER ASSCCIATES INC TECH TR CHECRKED RDD
MT. LAUREL, N] DATE 6/14/94 REVIEWED RMW
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PARTICLE SIZE DISTRIBUTION ASTM D-421 AND 422
US STANDARD SIEVE OPENING SIZES

8" 3 1.5 75 375" 4 10 20 40 60 100 200
1 - .
| Iy I
N
\\
8O-+ =] ]
80 \\\
I\
70 N
\
60 \
50
40 k\
30
20
10
. | |
1000 1 10 0.1 Q.01 0.001
Grain size in millimeters
Coarse{ Fine | Cor| Med Fine : ‘
COBBLES FINES (Silt and Clay)
GRAVEL SAND
SAMPLE ID W% L | PL | PI | Gs DESCRIPTION
B-6 27.9 Light reddish gray
1517 Date Tested: 6/14/94 FINES,
E94CIAS002 trace sand
TECHMICIAN: __ TK | DATE: 6/18/94 | CHECKED: RDD REVIEWED: RMW

JCA/LAB GEOTECH/NJ]

933-6141

GOLDER ASSOCIATES INC.
MT. LAUREL, NJ




ATTERBERG LIMITS

ASTM D-4318
PROJECT TITLE: JCA/LAB GEOTECH/MN] SAMPLE #:  |B-$ ]
PROJECT NO.: 9336141 DEPTH: 202" ]
SAMPLE PREPARATION
Wet or Dry WET
Minus #40 Sicve YN
PLASTIC LIMIT NATURAL MOISTURE
Tare Number 34C I-53 CH-32
Weight of Wet Soil & Tare WY 30.97 29.71 50.67
Weight of Dry Soil & Tare ) 29.10 28.15 47.15
Weight of Tare- w3 20.03 20.73 31.41
Weight of Water (WA= W1-W2) 1.87 1.56 352
Weight of Dry Soil (WS = W2-W3) 9.07 7.42 15.74
Water Content (%) (WATWS)* 100 20.6% 21.0% 22.4%
LIQUID LIMIT
Number of Blows 27 30
Tare Number: T-30 CH-15
Weight of Wet Soil & Tare (W6) 30.11 31.23
Weight of Dry Soil & Tare o) 27.01 28.29
Weight of Tare (w8) 20.06 21.82
Weight of Walter (W9= W6 WT) ‘ 3.10 2.94
Weight of Dry Soil (W10= W7 W8) 6.95 6.47
Water Content (%) (wg‘;.'m)'m) 44.6% 45.4% AVERAGE
LL = Wn (N /25)" 121 45.02 46.45
NOTE: USCS Classification based upon malerial passing #40 sleve only.

LIQUID LIMIT 46 Description: | Light reddish yellow
PLASTIC LIMIT 21
PLASTICITY INDEX 25
MOISTURE CONTENT 22.4% uscs: {CL
LIQUIDITY INDEX 0.06

DATE: 6/14/94 :

TECH: | TX GOLDER ASSOCIATES I

REVIEW: RMW MT.LAUREL, NJ




ASTM GRAIN SIZE ANALYSIS
ASTM D411, D422, D1140, D2216 and D217 v

PROJECT TITLE: JCA/LAB GEOTECHAY Sample Nou B4 2224’ EP4CIAS001 |
PROJECT NUMBER: (3334141 Sample 1D [BULX ]
WATER CONTENT (Delivered Molature) 4, PASSING #10 SIEVE
Tare no H-$ Tolal Wt | 42031
Wi soll & Larc,molst il 7331 Wt Split #10 om| 37084
Wt soll & taredry P 9947 % PASSING #10 rmoun|  38.1%
Wt tare L) 191.65
Wt moisture (D T334
Wit dry soll Ty 47.82
% WATER (T e hal, g
USCS SIEVE  wtret Tt % PASS SIEVE - :
{7 BseTrarm o)
coarse gravel 1.600 280% 100.00% 1000 coarse gravel
1.500 8.80% 100.00% L5060
1L.660 442 2.35% 90.15% L0060
ine grlvtl 4750 41.42 935% 30.15% 8750 [ine gravel
0375 1572 18.38% 89.12% 0375
coarse sand #4 4823 1L47% 88.53% #4 coarse 5and
medium sand #10 49.52 1L7%% 8B12% #10 medivm sand
SIETLIE PREPARATION FOR HYDROMETER ANALYSIS , f
% Pass #10 Sleve 88.11 Initial Molst WL
Specific Gravity 278 Calcalated Dry Wt |
mi Dispering Agent Used 125 (40mi Na(PO4)n per 1000mi H20) |
WATER CONTENT (Hygroscopic #10) 3, PASSING 200 SIEVE
Tare no. T-30 Tare no. M-2
Wi aoll and Lare,moist (o 0140 Wi soll and tare,dry (widry) oy 219.51
Wt soil&tare,dry o 3126 Wt soil&tare,wash (wi,wash) e 165.09
Wiiare e 2297 Wi tare nn 15107
Wt molsture loct 1 al4 V¥t lines Jost {wtdry-wi,wash) (immamg 5442
V¥t dry soiL,linal (e ey 13.19 Wt dry soil, (widry-wtlare) (e tmmaTS 68,44
% HYGROSCOPIC MOISTURE numes 1.1% % FINES LOST T e 79.5%
PERCENT BETWEEN #10 AND #100 SIEVE CALCULATION
SIEVE CUMUL WT. CUMUL WT. PERCENT
RETAINED RET. CORR.- PASSING
#10 .00 sy 83.22% LL 42
#10 8.41 9.55 87.65% PL =)
#40 5.15 14.29 31.58% Pl 19 ~
#60 1112 2026 71.59% Gs| 178
#100 12.87 ol 71.63%
#100 14.00 314 70.17%
DATE TIME ET RDNG TEMP TEMP.COR HYD.RDNG.
{min) R T K . H Grain Size Percentages
06/20/94 08:45 1.00 53.0 22.50 0.013 5.00 scoav 9.9%
0847 400 51.0 22.50 0.013 ' 5.00 wrean 1.6%
0851 8.00 50.0 22.50 0.013 500 v %
08:38 15.00 4.5 2250 0.013 5.00 VT 5%
013 30.00 45.0 22.50 2013 5.00 .t o 11.4%
09:43 60,00 25 2250 0.013 5.00 « rreza 70.2%
10:43 120,00 40.0 22.50 0.013 S.00 — 100.00%
12243 | 24000 37.0 22.50 0,013 L350
1643 |  480.00 340 22.50 0.013 500
P6/21/94 08:43 1440.0 30.0 22.80 2,013 5.50
ET (min) RDNG,C| EFFLTH X A PAR DIA ZFINER |WET COLOR: | Cions resines sre |
700 40 24 o 298 0.026 @5 | DESCRIPTION]ire |
400 46.00 8.8 2913 0.98 0.019 =1 s et ‘
8.00 45.00 33 29013 0.98 0.013 568 |
15.00 4250 9.4 4913 098 0.010 57 USCS: |
30.00 40.00 27 a.013 0.98 0.007 0.5
€0.00 37.50 102 8.003 0.98 0.005 414
120.00 35.60 104 013 0.98 0.004 442
240.00 3250 1L1 8013 0.98 0.003 411
480,00 29.00 11.5 2013 °.98 0.002 %6
1440.00 24.50 12.4 0.013 0.98 0.901 30,9
TCOLDER ASSCUCIATES INC TECH TK CHECKLED RDD
MT. LAUREL, NJ DATE | 629% REVIEWED | RMW
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PARTICLE SIZE DISTRIBUTION ASTM D-421 AND 422
US STANDARD SIEVE OPENING SIZES

& 3 1.5 75 375 4 10 20 40 60 100 200
100
I
% ALl
N
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30
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70 N
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§0—+HH1 ]
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50
\&\
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40 “:\\
30 \’
20
10
0
1000 100 10 0.1 0.b1 0.001
Grain size in millimeters
. Coarseg{ Fine Cor Med Fine )
COBBLES FINES (Siit and Clay)
GRAVEL SAND :
SAMPLE ID W% LL PL PI Gs DESCRIPTION
B 24.0 2| 3 19 | 278 Light reddish gray
22'24 Date Tested: 6/22/94 Lean clay
E94CJAS002 {USCS: CL with sand
TECHNICLAN: TK IDATE: 6/23/94 CHECXED: RDD REVIEWED: RMW

JCA/LAB GEOTECH/N]

933-6141

GOLDER ASSOCIATES INC.
MT. LAUREL, NJ




ATTERBERG LIMITS

ASTM D-43138
PROJECT TITLE: JCA/LAB GEOTECHNI |saMpPLE #:  |B6
PROJECT NO.: 9336141 | DEPTH: 2224
SAMPLE PREPARATION
Wet or Dry WET
Minus #40 Sieve Y/MN

PLASTIC LIMIT NATURAL MOISTURE
Tare Number: 21B 5B H-5
Weight of Wet Soit & Tare 1) 28.10 33.17 57331
Weight of Dry Soil & Tare W) 26.70 30.93 499.47
Weight of Tare W) 20.61 20.83 191.65
Weight of Water (WaaW1-W2) 1.40 2.24 73.84
Weight of Dry Sail (W= W2W3) 6.09 10.10 307.82
Water Content (%) (WAWS)* 100 23.0% 22.2% 24.0%
LIQUID LIMIT

Number of Blows 30 30
Tare Number: 17B 46
Weight of Wet Soil & Tare (W6) 32.78 26.61
Weight of Dry Soil & Tare ) 29.12 24.83
Weight of Tare (W8) 20.40 2051
Weight of Water (W= WEWT) 3.66 1.73
Weight of Dry Soil (W10 WT-W8) 8.72 4.37
Water Content (%) (W9/W10)* 100 42.0% 39.6% AYERAGE
LL = Wn (N/25)~ 121 42.91 4047
LIQUID LIMIT 42 Description: | Light ridich gray
PLASTIC LIMIT 23 Leas cioy
PLASTICITY INDEX 19 with samd :
MOISTURE CONTENT 24.0% uscs: {CL
LIQUIDITY INDEX 0.07

DATE: 6/21/94

TECH:
REVIEW:

TK

RMW

GOLDER ASSOCIATES I
MT. LAUREL, NJ
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ONE-DIMENSIONAL CONSOLIDATION

ASTM D 2435

Q80T

a
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= \
z . )
=) \\
O
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»\\ \

o T T T T T T T T T T

Qi
PRESSURE (Tsf)

Duameter (in) 50 INITIAL FINAL PARAMETERS

Height of specimen (in) .50 Totat Heghts(in). 0.80 an LIQUID LIMIT: 2
Acea of specimen (i~ 2) 9 Height of solids(in} 0.467 0.467 PLASTIC LIMIT: 7
Volume of specimen (in ™3} 3.4 Height of voids(in) 0333 Q.25% PLASTICITY INDEX: 19
Water Content (Avg) {rom Tammings 20.60% Height of water(in) 031 0256 - |SPECIFIC GRAVITY: .78
Spedmen Wt (wetr) 131.67 Void raue .7 0546 USCS CLASSIFICATION: CL
Specimen Wt (dry.g) 1048 Deyrec of 1atucation 100.05% 100.20% DESCRIPTION: L ght reddiah gray
Water Wt (g) S . 2485 Dry unit weieht (pd) 10136 118.02 Lera ey
Unit weight of water (ph) ) §140 Wet unit weight (p} 12732 140.11

PROJECT NAME: JCA/LAB GEOTECH/NI SAMPLE DEPTH: o

PROJECT NO.: 933-4141 DATE RECEIVED: &6/94

SAMPLE NO.: B4 CONSOLIDOMETER Nau: *1

GOLDER ASSOCIATES INC.
MT. LAUREL, NJ




ONE-DIMENSIONAL CONSOLIDATION

ASTM D 2435

Q.750-
07 N
|
0.
Q
E /
Q /
5] o il
= a.e00 K =
s
500 T T T ’
LE-02 LE-al LE+00
Cv (it ~ 2/day)
PRESSURE COEFFICIENT OF L PARAMETERS
(s CONSOLIDATION LIQUID LIMIT: Q
Cv(@n ™ Usex) (1L~ 2day) PLASTIC UMIT: b}
200 0.00E +00 0.00E +00 o PLASTICITY INDEX: 19
029 L8TE-03 L74E-01 SPECIFIC GRAVITY: 278
050 2.S6E-03 238601 USCS CLASSIFICATION: cL
Loo 2.25E-03 209E-01 DESCRIPTION: Light reddish gray
200 4.38E-03 453E-01 Lean day
4,00 &O1E-4 S.S9E-02
2,00 133E-04 482602
1600 L10E-03 LO2E-01 SAMPLE DEPTH: 224
100 103E-03 9.55E-02 DATE RECEIVED: §/6/94
100 9,04E-04 8 40E-02 CONSOLIDOMETER No.: *1
PROJECT NAME: JCA/LAB GEOTECH/N)
PROJECT NO.: 9336141
SAMPLE NO.: B4

GOLDER ASSOCIATES INC.

MT. LAUREL, NJ
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ATTERBERG LIMITS

ASTM D-4318
PROJECT TITLE: JCA/LAB GEQTECH/NI SAMPLE #: |B6 |
PROJECT NO.: 9336141 DEPTH: 3032 B
SAMPLE PREPARATION
Wet or Dry WET
Minus #40 Sieve Y/N

PLASTIC LIMIT NATURAL MOISTURE

Tare Number: 29C¢ | 21C CH-31
Weight of Wet Soil & Tare w1 32.75 30.52 58.89
Weight of Dry Soil & Tare o) 30.19 28.56 52.66
Weight of Tare o9 19.96 20.67 31.74 |
Weight of Water (Wiam W1 W) 2.56 1.96 6.23 |
Weight of Dry Soil (WS=W2-W3) 10.23 7.88 20.92 |
Water Content (%) (WAW5)" 100 250% | 24.8% : 29.8%

LIQUID LIMIT ,

Number of Blows 25 30 ‘
Tarc Number: M-3 49

Weight of Wet Soil & Tare (W6) 31.39 27.68

Weight of Dry Soil & Tare ) 27.93 25.43

Weight of Tare (W8) 21.60 2112 -

Weight of Water (WOm=WEWT) 3.46 2.25

Weight of Dry Soil (W10=W7-98) 6.33 431

Water Content (%) wawioro | S54.7% 522% | AVERAGE

LL = Wa (N/25)".121 ) 54.66 5337 |

NOTE: USCS Classification based upon material passing #40 sieve only.

LIQUlD LIMIT 54 Description: |Red
PLASTIC LIMIT 25
PLASTICITY INDEX 29
MOISTURE CONTENT 29.8% uscs: {CH 1
LIQUIDITY INDEX 0.17
DATE: 6/15/94
TECH: TK GOLDER ASSOCIATES IN
REVIEW: RMW MT. LAUREL, NJ




ASTM GRAIN SIZE ANALYSIS

ASTM D411, D422 D1144, D2216 and D217

PROJECT TITLE: JCA/LAB GEOTECH/N] Sample No B4 15737 T34C]AS002
- PROJECT NUMBER: 933-5141 Sample 1D BULX J
WATER CONTENT (Delivered Molsture) % PASSING #10 SIEVE
Tare no. E-1 Total Wt ) 160.76
Wt soll & tare,molst . 39496 Wt Split #10 om| 16051
Wi soll & tare dry o 348 54 % PASSING #10 ErrEom 99.8%
Wt tare a2 187.78
W molsiure (orom o 48,42
Wi dry soll it 2 160.76
% WATER rremRne 28.38%
Uscs SIEVE i ret % ret % PASS SIEVE
1P Raversiea}
coarse gravel 3.000 0.00% 100.00% 3000 coarse gravel
1.500 0.00% 100.00% 1.500
1.009 2.00% 100.00% 1.000
~={Ine gravel 0750 0.00% 100.00% 0750 (ine gravel
w375 0,00% 100.00% 378
coarse sand #4 0.00% 100.00% 4 coarse sand
medium sand #10 039 124% 99.76% #10 medium sand
TAMPLE PREPARATION FOR HYDROMETER ANALYSIS )
% Pags #10 Sicve 99.76 Initial Molst WL 70.35
Specific Gravity et 4 2.65 Calcuiated Dry Wt 70.29
ml Dispering Agent Used 125 (40m] Na(PO4)n per 1000m! H20)
WATER CONTENT (Hygroscopic #10) %, PASSING 200 SIEVE
Tare no 29C Tare no. BL-8
‘Wt soil and tare,moist o 3233 W1 soil and tare dry (widry) ey 26229
Wt soil&tare,dry [ 3232 Wi soll&tare,wash (wt,wash) “ema 192.51
Wi tare U 19.96 Wit tare s 192.00
Wt moisture lost (e Ly 0.01 Wi fines lost (wtdry-wi,wash) M amiwg 69.78
Wt dry »oil,final Pl S UT 1236 Wt dry soil, (wt,dry-witare) e 70.29
% HYGROSCOPIC MOISTURE _ mnumaae 0.1% % FINES LOST T T = 99.3%
PERCENT BETWEEN #10 AND #200 SIEVE CALCULATION
SIEVE CUMUL WT. CUMUL WT. PERCENT
RETAINED RET. CORKX™ PASSING
#10 0.00 017 99.76% LL
#20 0.03 0.20 .71% PL
#40 0.09 0.26 99.63% P
#60 0.24 0.41 99.42% Ga
#100 0.51 0.68 99.03%
#1200 0.590 1.07 98.48%
DATE TIME ET RDNG TEMP TEMP.COR HYD.RDNG.
{min) R T X H Gruin Size Percenta
06/13/94 10:06 2.00 £9.0 18.50 0.014 5.00 sccan 0.0%
. 10:08 4.00 £8.0 1850 0.014 5.00 wran 0.0%
112 800 66.0 18.50 a.014 5.00 » & B 0.2%
1619 15.00 640 1850 0014 5.00 * M a0 1L1%
10:34 30.00 §3.0 1850 0.014 500 avavo - L%
11:04 60.00 58.0 1850 0.014 so00 « roey 38 5%
12:04 12000 525 19.00 0.014 450  TOTAL 100.25%
14:04 240.00 480 19.00 0.014 5.00
1804 480.00. 42.5 19.00 0.014 450
06/14/94 10:04 1440.0 32.5 20.00 0.014 B ]
ET (min) RDNG,C| EFF LTH K A PAR DIA LFINER |WET COLOR: {axa
.00 6400 &3 2014 1.00 0.025 9.8 |DESCRIPTIONr<cs,
400 £3.00 &5 0.014 1.00 0.013 89.4 [
800 61.00 &35 0.014 160 013 86.6
15.00 59.00 &6 woid 1.60 0.009 8.7
30,00 5800 <3 2014 1.00 0.007 B3 1
60.00 53.00 7.6 0.014 1.00 9.005 75.2
120,00 48.00 84 0.014 1.00 0.004 681
240.00 43.00 3.2 a.014 1.00 0.003 81.0
480.00 2800 10.1 0.014 1.00 0.002 53.9
1440.00 2820 1.7 0.014 1.00 0.001 40.4
"GOLDER ASSOCIATES INC TECH Th CHECKED RDD .
MT. LAUREL, N] DATE §/14/94 REVIEWED RM W
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PARTICLE SIZE DISTRIBUTION ASTM D-421 AND 422

US STANDARD SIEVE OPENING SIZES

& 3 1.5 75 375 4 10 20 40 50 100 200
1 5l [ —-9“__1‘;\‘
N
N
80
n |
o *\ l
. \\
60 \\
) \
40
30
20
10
0 l !
1000 100 10 i o 0.01 0.001
Grain size in millimeters
Coarse{ Fine Cor Med i Fine .
COBBLES FINES (Silt and Clay)
GRAVEL SAND
SAPLED | wa | 1L ] eL | P | Gs | DESCRIPTION
B-6 28.9
3537 Date Tested: 6/14/94 FINES,
E%4CJASDO2 trace sand
TECHNICIAN: TK |DATE: 6/18/94 CHECKED: RDD REVIEWED: RMW

JCA/LAB GEOTECH/N]J

933-6141

GOLDER ASSOCIATES INC.
MT. LAUREL, NJ




ATTERBERG LIMITS

ASTM D-4318
PROJECT TITLE: JCA/LAB GEOTECH/MN] SAMPLE #: B6
PROJECT NO.: 933-6141 DEPTH: 50°-52
SAMPLE PREPARATION
Wet or Dry WET
Minus #40 Sieve YN

, PLASTIC LIMIT NATURAL MOISTURE
Tare Number: 1-43 1-50 19B
Weight of Wet Soil & Tare Ww1) 31.57 30.47 4955
Weight of Dry Soil & Tare W 29.45 28.43 43.28
Weight of Tare w3) 21.08 20.48 19.78
Weight of Water (W= W1-W) 2.12 2.04 6.27
Weight of Dry Soil (WS = W2-W3) 8.37 7.95 23.50
Water Content (%) (WAWSY* 100 253% 25.7% 26.7%
LIQUID LIMIT
Number of Blows 20 25
Tarc Number: AB-2 5B
Weight of Wet Soil & Tare (W8) 30.29 30.34
Weight of Dry Scil & Tare ) 26.54 27.05
Weight of Tare (WB) 19.73 20.83
Weight of Water (W= WEWT) 3.75 3.29
Weight of Dry Soi (W10m WT:W8) 6.81 6.22
Water Content (%) WIrW10)*100 55.1% 52.9% AVERAGE
LL = Wn (N/25)" 121 53.60 52.89
NOTE: USCS Classification based upon material passing #40 sieve only.
LIQUID LIMIT 53 Description: |Red
PLASTIC LIMIT 25
PLASTICITY INDEX 28
MOISTURE CONTENT 26.7% uscs: |CH l
LIQUIDITY INDEX 0.04
DATE: 6/14/94
TECH: TX GOLDER ASSOCIATES IN
REVIEW: RMW MT. LAUREL, NJ




ASTM GRAIN SIZE ANALYSIS
MECHANICAL SIEVE )
ASTM C136, D421, D1140, D2216 and D2217

PROJECT TITLE:
PROJECT NUMBER:

1CA/LAB GEOTECH/NI

TSnmplc Ne.

933-6141

Sample ID:

B-7 |

JAR

WATER CONTENT (Delivered Moisture)

200 WASH (Percent Fines)

tare no. BL-18 tare no. BL-18
wA soil & tare,moist (wl) 387.11 Wi soil & tare,beflore wash (w6) 3477
wt soil & tare,dry (w2) 347.68 wi soil & tarealter wash (wD 3149 ‘
wt lare (w3) 188.93 wi tare (w8) 188.9
wi moisture (wid=wl-w2) 39.43 wt {ines lost (WI=wE-wT) . 30.76
w1 dry soil (WS=w2-w3) 15875 wt dry soil (W10=wé-wk) 15875
% waler (wd/w5)* 100 24.84% % lost (WOrw10)*100 1938%
Uscs SIEVE witrel % ret % PASS SIEYE
{ (w1t ret/w10)"100} (100 - %oret)
3.000 0.0% 100.0% 3.000
2.500 0.0% 100.0% 2500
2.000 0.0% 100.0% 2,000
1.500 0.0% 100.0% 1500
1.000 0.0% 100.0% 1.000
0.750 0.0% 100.0% 0.750
0.375 0.0% 100.0% 0375
#4 0.0%" 100.0% #4
#8 0.0% 100.0% #8
#10 0.0% 100.0% #10
SPLITTING INFORMATION
W1 in pan, {from coarse sieve stack
Wt split {or fine stack sieve .-
Percent of original wt in pan 100.00%
#16 0.04 0.0% 100.0% #16
#30 0.06 0.0% 100.0% #30
#50 1.33 0.8% 9.2% #50
#100 72.40 45.6% 54.4% #100
#200 127.99 80.6% 19.4% #200
PAN 127.9 80.6% 194% PAN.
Sample |B-7 Wet Color: Very pale brown
1012
E94CJAS002
GOLDER ASSOCIATES INC. TECH TX CHECKED RDD
MT. LAUREL, NJ DATE 114794 REVIEWED RMW
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PARTICLE SIZE DISTRIBUTION ASTM D-421 AND C-33
US STANDARD SIEVE OPENING SIZES

& 2 TS 4 10 16 30 50 100 200
100 = 1 e
%0
80 \
70 \
60 \
50 \
40 \\
30 \
\
20
10
Y00 100 ' 10 0.1 ! 0.01
Grain size in millimeters
SAMPLE ID W% DATE TESTE ___ 6/14/54 CHECKED: RDD
B-7 2484 | TECHNICIAN: TK REVIEWED: RMW
10-12° E94CJAS002

JCA/LAB GEOTECH/NJ
933-6141

GOLDER ASSOCIATES INC.
MT.LAUREL,NJ ‘




ATTERBERG LIMITS

ASTM D-4318
PROJECT TITLE: JCA/LAB GEOTECH/MNI SAMPLE #: B-7
PROJECT NO.: 9336141 DEPTH: 1517 J
SAMPLE PREPARATION
Wet or Dry WET
Minus #40 Sieve . Y/N
PLASTIC LIMIT NATURAL MOISTURE
Tare Number: M-7 4B N-11
Weight of Wet Soil & Tare v 32.83 33.49 47.89
Weight of Dry Soil & Tare W2) 30.67 31.01 44.34
Weight of Tare w3) 21.69 20.77 31.02
Weight of Water (Wa="W1-W2) 2.16 2.48 3.55
Weight of Dry Soil (W5 =W2.W2) 8.98 10.24 13.32
Waler Content (%) (WAWS)* 100 24.1% 24.2% ’ 26.7%
LIQUID LIMIT
Number of Blows 20 29
Tare Number: N-8 CH-23
Weight of Wet Soil & Tare (Wé) 39.42 39.94
Weight of Dry Soil & Tare ) 36.35 36.78
Weight of Tare (W8) 31.55 31.51
Weight of Water (W9=WEWT) 3.07 3.16
Weight of Dry Soil (W10 W7 WE) 4.80 5.27
Water Content (%) C weraorion 64.0% 60.0% AVERAGE
LL = Wn (N/25)~.121 - 62.25 61.05

NOTE: USCS Classification based upon material passing #40 sieve only.

LIQUID LIMIT 62 Descriplion: | Reddish white
PLASTIC LIMIT 24
PLASTICITY INDEX 38
MOISTURE CONTENT 26.7% uscs: {CH l
LIQUIDITY INDEX 0.07
DATE: 6/14/94
TECH: X GOLDER ASSOCIATES ] |

REVIEW: RMW MT. LAUREL, NJ] |




ASTM GRAIN SIZE ANALYSIS
ASTM D421, D412, D1144, D2216 and D2217

PROJECT TITLE: JCA/LAB GEOTECH/N] Sample Noz B-7 0.2 EMCJAS002 |
PROJECT NUMBER: 9334141 Sampie 1D BULK ]
WATER CONTENT (Delivered Molsture) % PASSING #10 SIEVE
Tarz no. B-1 Total Wt @=a| JI25.55
W soll & tare,molst . 16T Wi Split #10 o] 32517
Wi soil & taredry o 39531 %, PASSING #10 U o] 99.9%
Wt tare oy 188.82
Wit molaturs (BamwnAD 41.42
Wt dry soll (orba LA 206.49
% WATER arrme 20.06% ‘
UsScCs SIEVE wiret % ret % PASS SIEYE
Pl it
coarse gravel 3.000 0.00% 100.00% 1000 coarse gravel
1.500 0 00% 100.00% 1.500
L& 0.00% 100.00% 1.800
fine gravel 0.750 0.00% 100.00% 0.750 [ine gravel
A 0375 A.00% 100.00% 0375
coarse sand #4 0.00% 100.00% #4 coarse sand
mediom sand #10 .59 0.18% 99,81% #10 medium sand

TAMPLE PREPARATION FOR HYDROMETER ANALYSIS

% Pass #10 Sieve 99.82 Initial Moist WL M 70258
Specilic Gravity 77 Calculated Dry Wt 70.2%
m} Dispering Agent Used 125 (40mi Na{PO4)n per 1000mi H20)
WATER CONTENT (Hygroscoplc #10) %, PASSING 200 SIEVE
Tare no. N.§ Tare no. MM-5
Wt s0il and tare,moist ] %6.88 Wt soil and tare,dry (wi,dry) ey 262.49
Wt soil&tare,dry n 56.88 Wt soil&tare,wash (wt,wash) e 199.82
Wttare e 31.80 Wt tare = 192.24
Wt moisture lost ey 0.00 Wt lines lost (wdry-wi,wash) (v LT 8267
Wt dry soillinal = 25.08 Wt dry soil, (wtdry-wi lare) [L TS PR 7825
%, HYGROSCOPIC MOISTURE _ onumirm 0.0% % FINES LOST v 89.2%
PERCENT BETWEEN #10 AND #200 SIEVE CALCULATION
SIEVE CUMUL WT. CUMUL WT. _ PERCENT
RETAINED RET. CORR PASSING
#10 0.00 0.13 99.82% LL a1
#120 0.43 0.56 99.21% PL 22
#40 - 1.15 1.28 98.18% ) Pl 19
#60 1.89 2.02 97.13% Ge| 277
#100 3.00 3.13 95.56% '
#2100 7.58 7.7 89.05%
DATE TIME ET RDNG TEMP TEMP.COR HYD.RDNG, .
{min) R . T X . H Grain Size Percen
06722794 0804 2.00 525 23.00 0,013 400 wean 2.0%
0606 400 49.0 23.00 0.013 400 wran 2.0%
__, 0810 800 47.0 23.00 a.013 400 scmo 2%
o017 15.00 440 23.00 0.013 4.00 Mo L6%
0832 30.00 41.0 23.00 0.013 400 | e 9.1%
09:02 60.00 37.5 23.00 0013 150 « rrecs 89.9%
16:02 120.00 340 2250 0.013 1.50 p— 100.65%
12:02 240.00 32.0 20.50 0.013 400
1602 480.00 28.0 19.00 2013 480
06/23/94 08:02 1440.0 23.0 20,00 ' 0,013 4.00
ET (min) RDNG,C! EFF LTH X A PAR DIA ZLFINER |WET COLOR: | aes s vae
2.00 48.50 8.4 0.013 0.98 0.026 675 | DESCRIPTION Loe s
400 45.00 8.9 0.013 0.98 0019 @7
2.00 43.00 9.2 2013 0.98 0.014 59,9
15.00 40.00 3.7 0,013 0.98 0.010 557 USCS:
30.00 37.00 10.2 8.013 0.98 0.007 515
60.00 34.00 107 0013 0.98 0.005 47.3 :
120.00 30.50 11.4 0013 0.98 0.004 4
240.00 2800 117 0.013 0.98 0.003 39.0
420.00 2350 125 2.013 0.98 0.002 C 37
144000 19.00 13.2 0.013 0.98 0.001 26.5
GOLDER ASSOCIATES INC TECH TX THECKED | RDD
MT. LAUREL, NJ DATE | &724/94 REVIEWED | RMW
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PARTICLE SIZE DISTRIBUTION ASTM D-421 AND 422
US STANDARD SIEVE OPENING SIZES
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Grain size in millimeters
Coarsel Fine Cor Med Fine
"COBBLES FINES (Silt and Clay)
GRAVEL SAND
SAMPLE ID W% 1L | PL | PI | Gs DESCRIPTION
B-7 20.1 41 2 19 | 277 Red & white
20722 Date Tested: 6/24/94 Lean clay
E94CIAS002 | USCS: CL
TECHNICIAN:  TK |DATE: 62494 |CHECKED: RDD REVIEWED: RMW

JCA/LAB GEOTECH/NJ

933-6141

GOLDER ASSOCIATES INC.
MT. LAUREL, NJ




ATTERBERG LIMITS

ASTM D-4318
PROJECT TITLE: JCA/LAB GEOTECH/NJ SAMPLE #: B-7
PROJECT NO.: 9336141 DEPTH: 202
SAMPLE PREPARATION
Wet or Dry WET
Minus #40 Sieve Y/N
PLASTIC LIMIT NATURAL MOISTURE
Tare Number: N-10 CH27 B-1 '
Weight of Wet Soil & Tare w1 47.42 49.13 436.73
Weight of Dry Soil & Tare w2) 44 .51 46.01 39531
Weight of Tare - o) 31.07 31.53 188.82
Weight of Water (WA=W1-W2) 2.91 3.12 4142
Weight of Dry Soil (W= W2-W3) 13.44 14.48 206.49
Water Content (%) (W4Y$)* 100 21.7% 21.5% 201%
.LIQUID LIMIT
Number of Blows 25 26
Tare Number: N-7 CH27
Weight of Wet Soil & Tare W) 43.68 42.14
Weight of Dry Soil & Tare W7 40.17 38.92
Weight of Tare (W8) 31.57 31.06
Weight of Water (W= WEWT) 3.51 322
Weight of Dry Soil (W10="47-WB) 8.60 7.86
Water Content (%) (WSrW10)°100 40.8% 41.0% AVERAGE
LL = Wa (N /25)~.121 40.81 41.16
LIQUID LIMTT ' 41 Description: | Red & white
PLASTIC LIMIT 22 Lean clay
PLASTICITY-INDEX 19 :
MOISTURE CONTENT 20.1% uscs: |CL l
LIQUIDITY INDEX 0.08
DATE: 6/22/94
TECH: TK GOLDER ASSOCIATES IN
REVIEW: RMW MT. LAUREL, NJ




UNCONSOLIDATED/UNDRAINED COMPRESSIVE STRENGTH OF SOILS

ASTM D2850
>ROJECT TITLE: JCA/LAB GEOTECHMN SAMPLE ID: B-7
PROJECT NUMBER: 9336141 DEPTH INTERVAL: 20-21"
REMARKS:
WACHINE SPEED (in/min): 0.05
STRAIN RATE (%/min): CONFINING
PRESSURE. (psi): [ S !
TRILIAL SAMPLE DATA cm o FINAL SAMPLE DAIA
YEIGHT (H): 14.321 5835 | DRY DENSITY,cake (pel): 105.91
DIAMETER (D): 7.183 2328 | YOLUME OF SOLIDS: 363.02
A4/D RATIO: 206 VOLUME OF YOIDS: 53259
AREA: 40.52 6281 | SATURATION (%): 99.95%
YOLUME: 600.61 3665 ) WATER CONTENT (% MOISTURE) "
WEIGHT (gx 12520 TARE NO. SM-1
% MOISTURE: 231% WT SOIL & TARE,MOIST(g) 631.19
SPECIFIC GRAVITY: 277 WT SOIL & TARE,DRY(2) 591.13
MOIST DENSITY (pef): 130.07 WT TARE(2) 196,33
DRY DENSITY,cak (pef): 105.91 WT MOISTURE(2) %.06
VOLUME OF SOLIDS: 363.02 WT DRY SOIL(g) 394.75
VOLUME OF VOIDS: BLSY % MOISTURE 2.31%
SATURATION (%): 99.95%
ACCUMULATE AXIAL ¢ CORRCID DEVIAIOR | SIGMA I (3]) SEEY)] S1-53)
TDME DEFLECT LOAD % STRAIN AREA STRESS devsir+cp 2 2
(min) (inches) (1bs) (infin) (in~2) (psD (ps) ® Q)
0.0 T.000 T.00 U.00% 5.2% T.00 ~T20.00 720.00 U0
05 0.020 16.00 0.34% .30 365.55 1085.55 %0277 18277
1.0 0.040 21.00 0.69% 632 473.13 1198.13 959.07 239.07
15 0.060 25.00 1.03% 6.35 567.24 1237.24 1003.62 283.62
20 0.080 29.00 1.37% 6.37 655.72 1375.72 1047.36 377.26
25 0.120 33.00 2.06% 6.41 740.97 146097 1090.49 370.49
3.0 0.140 33.00 2.40% 6.44 850.26 1570.26 1145.13 425.13
3.5 0.120 40.00 3.08% 6.43 838.72 1608.72 1164.36 44436
4.0 0.200 45.00 3.43% 6.50 996.23 1716.28 121314 493.14
45 0.220 47.00 371% 6.53 1036.36 1756.86 123843 518.43
5.0 0,240 43.00 +11% 5.55 1055.15 177515 124753 57713538
55 0.260 49.00 4.46% .57 1073.23 1793.28 1256.64 536.64
5.0 0.250 51.00 — 4.50% 5.60 1113.08 1833.08 1276.54 556.54
6.5 0.300 53.00 $.14% 5.62 115257 1872.57 1296.28 576.23
7.0 0.340 55.00 5.33% .67 1187.42 1507.42 1313.71 593.71
7.5 0.360 57.00 6.17% 6.69 1226.12 1946.12 - 1333.06 613.06
3.0 0.320 52,00 6.51% 6.72 1243.07 1963.07 1341.54 621.54
3.5 0,400 59.00 5.36% 5.74 1259.87 1979.37 1349.93 §29.93
9.0 0.440 51.00 1.54% 6.79 129299 201299 1366.49 646,49
9.5 0.460 §2.00 1.83% 6.32 1305.31 2029.31 1374.66 654.66
10.0 0.430 64.00 3.23% 6.34 134652 2066.52 1393.26 673,26
11.0 0.540 63.00 9.25% 6.92 1414.65 7134.65 142732 707.32
12.0 0,530 7200 9.94% 6.97 1436.55 2206.55 1463.27 743.27
13.0 0.640 71.00 10.97% 7.06 1571.63 7291.63 1505.81 785.31
14.0 0.630 30.00 11.65% 7.11 1620.29 7330.29 1530.14 31014
15.0 0.720 34.00 12.34% 7.17 163%.10 2408.10 1564.05 344.05
16.0 0.780 33.00 13.37% 7.25 1747.74 2467.74 1593.87 573.87
17.0 0.320 93,00 14.05% 7.31 1832:43 2552.43 1636.21 916.21
18.0 0.380 93.00 15.08% 7.40 1907.34 2627.34 1673.92 953.92
19.0 0.940 103,00 16.11% 7.49 1980.90 2700.90 1710.45 990.45
20.0 1.000 103.00 17.14% 7.58 2051.60 2771.60 1745.80 1025.20
21.0 1030 112.00 17.32% 7.64 2109.99 2829.99 1774.99 1054.99
20 1.080 117.00 13.51% 771 2135.20 2505.30 131290 1092.90
MORMAL STAESS AT FAILURE: 2621.98
TIME TO FAILURE: 17.9 min TECH: IMP GOLDER ASSCCIATES INC.
DEFLECTION @ FAILURE: 0.935 inches DATE: 6/14/94 MT. LAUREL, NJ
STRAIN @ FAILURE: 15.00% REVIEWED: RMW




UNCONSOLIDATED/UNDRAINED COMPRESSIVE STRENGTH OF SOILS

ASTM D2350
LWOJECT TITLE: JCA/LAB GEOTECH/N] SAMPLE ID: B-7 ]
PROJECT NUMBER: 933-4141 DEPTH INTERVAL: 2021 j
REMARXKS:
ACHINE SPEED (in/min): 0.05
RAIN RATE (%/min): 0.31 CONFINING
PRESSURE. (psi): | 20 ]
INTTIAL SAMPLE DATA cm in FINAL SAMPLE DATA
FEIGHT (H): 15.760 6.205 DRY DENSITY,calc (pef): 109.15
[AMETER (D): 7.255 2356 VOLUME OF SOLIDS: 411.40
D RATIO: 217 YOLUME OF VOIDS: 240.11
AREA: 41.34 6.408 SATURATION (%): 93.05%
VOLUME: 651.51 39.76 WATER CONTENT (% MOISTURE)
~EIGHT (g): 1375.0 TARE NO. MM-10
MOISTURE: 20.66% WT SOIL & TARE MOIST(g) 541.37
PECIFIC GRAVITY: 27 WT SOIL & TARE.DRY(g) 43204
MOIST DENSTTY (pef): 131.69 WT TARE(g) 192.43
DRY DENSITY.cale (pcf): 109,15 WT MOISTURE(g) 59.83
JLUME QOF SOLIDS: 411.40 WT DRY SOlL(g) 289.61
OLUME OF VOIDS: 240.11 % MOISTURE 20.66%
_ATURATION (%): 98.05%
ACCUMULATE] . ARIAL < CORRCID | DEVIAIGOR | SIGMAI (D EES)] G5
TIME DEFLECT LOAD % STRAIN AREA STRESS devsur+cp 2 2
(min) (inches) {1bs) (in/in) (in~2) (psD (psh) [¢9) Q)
1Y 0.0 U.00 0.00% 5.41 O Z8E0.RY 2380.00 0.00
0.5 0.040 71.00 0.64% §.45 60287 348237 3131.43 301.43
1.0 0.060 39.00 0.97% 6.47 867.98 3747.98 3399 433.99
1.5 0.080 47.00 1.29% 6.49 104262 392262, 3401.31 521.31
29 0.120 59.00 1.93% 6.53 1300.28 4180.28 3530.14 650.14
23 0.140 70.00 2126% 6.56 1537.63 4417.63 36438.82 763.82
3.0 0.160 79.00 2.58% §.58 1729.60 460960 3744.30 364,30
3.5 0.180 89.00 290% 6.60 1942 09 4322 09 3351.05 971.05
4.0 0.220 101.00 3.55% 6.64 2189.32 5069.32 3974.66 1094.66
4,5 0.240 110.00 3.87% 6.67 2376.44 5256.44 - 4063.22 1183.22
5.0 0.260 120.00 4.19% 6.69 2583.78 5463.78 . 4171.39 1291.39
5.5 0.280 13200 4.51% 6.71 233260 5712.60° 4296.20 1416:30
6.0 0.300 138.00 = R4 Po 673 2951.36 5331.36 4355.68 1475.63
6.5 0.340 147.00 . 5.48% 6,78 312254 600254 4441.77 1561.77
7.0 0.360 158.00 5.30% 6.30 3344.75 6224.75 455238 167238
7.5 0.380 165.00 6.12% 6.83 3480.99 6360.99 4620.49 1740.49
3.0 0.400 173.00 §.45% 6.35 3631.23 §517.3 | 4598.62 1818.62
3.5 0.440 179.00 7.09% 6.90 3737.4 6617.44 4748.72 1863.72
9.0 0.460 183.00 1.41% 6.92 3307.71 - 6687711 4783.85 1903.35
9.5 0.430 191.00 7.74% 6.94 3960.33 6340.33 4860.16 1980.16
10.0 0.500 197.00 8.06% 6.97 4070.46 6950.46 4915.23 2035.23
11.0 0.560 208.00 9.03% 1.04 425255 713255 5006.27 2126.77
120 0.6G0 218.00 9.67% 7.09 442541 7205.41 . 50927 21271
13.0 0.660 226.00 10.64% 717 4538.70 7418.70 5149.35 2269.35
14.0 0.700 234.00 11.23% 1.2 4665.46 7545.46 521273 33273
15.0 0.760 241,00 12.25% 730 475265 763265 §256.33 2376.33
16.0 0.300 247.00 12.89% 736 4335.19 7715.19 5297.60 2417.60
17.0 0.860 25200 13.36% 7.4 4373.30 T158.20 5319.15 2439.15
13.0 2.900 256.00 14.51% 7.49 4918.65 7798.65 5339.32 2459.32
19.0 0,940 260.00 15.15% 7.55 4957.24 7837.84 5358.92 2478.92
20.0 1.000 264.00 16.12% 7.64 4976.74 7856.74 5363.37. 2438.37
21.0 1.040 263.00 16.76% 7.70 5013.32 7893.32 5336.66 2506.66
220 1.100 271.00 17.73% 7.79 S010.54 7390.54 5385.27 2505.27
MHORMAL STRESS AT FAILURE: 49438 565
TIME TO FAILURE: 18.8 min TECH: IJMP GOLDER ASSOCIATES INC
DEFLECTION @ FAILURE: 0.931 inches DATE: 6/14/94 MT. LAUREL, NJ
STRAIN @ FAILURE: 15.00% REVIEWED: RMW




UNCONSOLIDATED/UNDRAINED
COMPRESSIVE STRENGTH

Sigma 1 (psf)

"% % % % 8% 10% 12% 14% 16% 16% 20%
Axial Strain (%)
, CONFINING PRESSURE (psi) 5 20 JCA/LAB GEOTECHMN] |
[INTTIAL MOIST DENSITY (peh) 130.1 131.7 9336141 [ CHECKED: IMP |
NTTIAL WATER CONTENT (%) | 281% | 20.66% B-7 2021 |REVIEWED:
TRAIN RATE (%/min) 0.86 0.81 :

SOLDER ASSOCIATES INC
AT.LAUREL,NJ




MOHR STRESS CIRCLES

SHEAR STRESS (psf)

1000 -

NORMAL STRESS (psf)

[CONFINING PRESSURE (psi)

20

[INTTIAL MOIST DENSITY (pzf)

130.07

131.69

'NTTIAL WATER CONTENT, %

22.81%

20.66%

GOLDER ASSOCIATES INC
MT.LAURELNJ

7600

JCA/LAB GEOTECH/NI]

933-6141

CHECKED

B-7 20021

REVIEWED

IMP

RMW




ASTM GRAIN SIZE ANALYSIS
ASTM D411, D422, D1140, D2216 and D2217

PROJECT TITLE: JCA/LAB GEOTECHMN] Sample Mo B-7 30-32' E4CIAS0? |
PROJECT NUMBER:  [933-6141 Sample 1D BULK ]
WATER CONTENT (Delivered Molature) % PASSING #10 SIEYE
Tare no- L1 Tolal Wt =q 176,16
Wt soll & tare,molst ~ 413.63 Wt Split #19 P 176.02
Wt soll & tare,dry o2 36442 . % PASSING #10 remaam| 3.5
Witare ™R 18826
Wi molsture omw D 49.14
Wt dry soil (e 17416
% WATER ararame 27.%%
Uscs SIEVE wt rei % ret o PASS SIEYE :
(Lo ary el
coarse gravel 3.000 0.00% 100.00% 1000 coarse gravel
L300 L% 100.00% 1.509
L ood 0.20% 104, 0:0% Lo0d
fine gravel 750 0.00% 100.00% 0.750 [ine gravel
@375 8.00% 100.00% a37s
coarse sand 4 0.00% 100.00% #4 coarse sand
medivm sand #10 813 007% 59.93% #10 medium sand

TAMPLE PREPARATION FOR HYDROMETER ANALYSIS

% Puss #10 Sleve $9.93 Initial Moist WL 8.9
Specific Gravity e e 265 Calcuinted Dry Wt £8.72
ml Dispering Agent Used 125 (40mi Na(PO<)n per 1000mi H20)
WATER CONTENT (Hygroscopic #10) % PASSING 200 SIEVE
Tare no. uC Tare no. ) M-18
Y7t zail and tare,moist orny 315.49 Wi s0il and tare,dry (widry) o 25522
Wi soil&tare,dry ] 35.43 Wt soil&tarc,wash (wiwash) g 19521
Wi tare e 20.03 Wt tare ™y 18650
Wi molsture lost ey 2006 Wi [ines Jost (wtdry-wiwash) frns=wimg &0.01
Wit dry voll,Tinal i 15.40 Wt dry soil, (widry-witare) (mremamn 872
% HYGROSCOPIC MOISTURE ~ mummpne 2.4% % FINES LOST et e §73%
PERCENT BETWEEN #10 AND #200 SIEVE CALCULATION :
SIEVE CUMUL WT. CUMUL WT. PERCENT
RETAINED RET. CCRR PASSING
#10 0.00 0.05 99.93% LL
#20 0.87 0.92 98.66% PL
#40 1.35 1.40 91.9%6% . PI
#50 . 1.73 1.78 97.41% Gs
#100 119 324 95.29%
#1200 471 876 81.26%
DATE TIME ET RDNG TEMP - TEMP.COR HYD.RDNG. - : .
{min) R T X H Grain Size Percenta
06/13/94 0839 200 51.0 19.00 0014 4.00 scan 0.¢%
. 0841 4.00 460 19.00 2.014 4.00 sraan 0%
084S 800 45.0 19.00 0.014 500 . « €0 A1%
0852 15.00 43.0 19.00 0old 5.00 » m B0 2%
R 07 34.00 40.9 19,00 0014 560 " P2arD 10.7%
69:37 60.00 315 1850 0014 5.00 « ey §7.3%
1937 120,00 35.0 1350 0.014 s00 - TOTAL 190.90%
12:37 240.00 33.0 19.60 aol4d 450
1&37 480.00 285 19.00 0.014 4.50
06/14/94 08:37 1440.0 2.0 21.00 2.013 150
ET (min) RDNG.C] EFFLTH K A PAR DiA SFINER |WET COLOR: jae
.00 47.00 86 2.014 1.00 029 613 DESCRIPTION] v,
4.00 42.00 2.4 4014 1.90 0.021 §1.1 ) ;
300 40.00 3.7 0.014 1.00 woLs 582 |
15.00 38.00 10.1 2014 1.00 2.011 553 |
30.00 35.00 10.6 a014 L00 0.008 50.9 ]
§0. 00 325 11.1 0.014 1.60 0.006 4713
120.00 30.00 114 o014 1.00 0.004 43.4
240.00 2850 1.7 a0l4 100 a.003 4L4
480.00 24.00 124 0.014 1.0 0.0402 a9
1440.00 1850 133 9.013 1.00 0.001 26.9
GULDER ASSOCIATES INC TeLH 1K CHECRKED RDD
MT. LAUREL, NJ DATE 6/14/94 REVIEWED MW




PARTICLE SIZE DISTRIBUTION ASTM D-421 AND 422
US STANDARD SIEVE OPENING SIZES
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Grain size in millimeters
- Coarse! Fine Cor Med Fine . ' .
COBBLES FINES (Silt and Clay)
GRAVEL SAND )
SAMPLE ID W% LL PL Pl Gs DESCRIPTION
B-7 28.0 Red
3032’ Date Tested: 6/14/94 FINES,
E94CIASOO2 little f sand
TECHNICIAN: TK lDATE: 6/18/94 " |CHECKXED: RDD REVIEWED: RMW

JCA/LAB GEOTECH/N]

933-6141

GOLDER ASSOCIATES INC.
MT. LAUREL, NJ




ATTERBERG LIMITS

ASTM D-4318
PROJECT TITLE: JCA/LAB GEOTECH/NJ SAMPLE #: |B-7
PROJECT NO.: 9336141 DEPTH: 4547 J
SAMPLE PREPARATION
Wet or Dry WET
Minus #40 Sieve Y/N
, PLASTIC LIMIT NATURAL MOISTURE
Tare Number: N-10 11B 1B
Weight of Wet Soil & Tare w1 40.67 33.99 42.08
Weight of Dry Soil & Tare W) 38.81 31.38 37.30
Weight of Tare w3) 31.08 20.85 20.62
Weight of Water (W= W1-W2) 1.86 2.61 4.78
Weight of Dry Soil (WS=W2-W3) 7.73 10.53 16.68
Water Content (%) (WAWS)*100 24.1% 24.8% 28.7%
LIQUID LIMIT
Number of Blows 20 20
Tare Number: 26C 20B
Weight of Wet Soil & Tare (Wé) 32.75 34.61
Weight of Dry Soil & Tare w7 28.53 2998
Weight of Tare (Ws) 20.62 20.86
Weight of Water (W9 WEWT) 4.22 4.63
Weight of Dry Soil (W10=WT.W8) 7.91 9.12
Water Content (%) (WS 10)° 100 53.4% 50.8% AVERAGE
LL = Wn (N/25)~.121 51.93 4942 |
NOTE: USCS Classification based upon malerial passing #40 sieve only.

LIQUID LIMIT 51 Description: | Red \
PLASTIC LIMIT 24 l
PLASTICITY INDEX 26
MOISTURE CONTENT 28.7% uscs: |CH ‘ ]
LIQUIDITY INDEX 0.16

DATE: 6/14/94 :

TECH: TK GOLDER ASSOCIATES I

REVIEW: RMW MT, LAUREL, NJ




ASTM GRAIN SIZE ANALYSIS
MECHANICAL SIEVE
ASTM C134, D421, D1140, D2216 and D2217

PROJECT TITLE:

JCA/LAB GEOTECH/NI

PROJECT NUMBER: 9336141

Sample Na. B-7
Sample ID: JAR

WATER CONTENT (Delivered Moisture)

200 WASH (Percent Fines)

lare no. M-88 tare no. M-88
wi soil & tare,moist (wi) 413.29 wi s0il & tare,before wash (wb) 380.5
w1 soil & tare,dry (w2) 380.53 wt soil & tare.after wash (w7 305.0
wl lare (w3) 191.53 wi lare (w8) 191.5
wt moisture (wé=wl-w2) 32.76 wi fines lost (W =wb-wT) 7554
wi dry soil (w5=w2-w3) 189.00 wi dry soil (W10 =wo-w8) 189.00
% water (W w5)* 100 17.33% % lost (W9AH10)°100 39.97%
Uscs SIEVE wi ret % rel % PASS SIEVE
{(wt ret/w10)*100} (100 - %ret)
3.000 0.0% 100.0% 3.000
- 2.500 0.0% 100.0% 2.500
2.000 0.0% 100.0% 2.000
1.500 0.0% 100.0% 1500
1.000 0.0% 100.0% 1.000
0.750 0.0% 100.0% 0.750
0375 0.0% 100.0% 0375
#4 0.0% 100.0% #4
#8 3.86 2.0% 98.0% #38
#10 6.05 32% 96.8% #10
SPLITTING INFORMATION
Wt in pan, from coarse sieve stack
Wt split for fine stack sieve .~
Percent of original wt in pan 100.00%
#16 14.61 1.7% 923% #16
#30 32.20 17.0% 83.0% #30
#50 63.88 33.8% 66.2% #50
#100 97.18 51.4% 48.6% #100
#200 111.43 59.0% 41.0% - #200
PAN 113.42 60.0% 40.0% PAN
- Sample |B-7 Wet Colom Reddish, olive yellow
60'-62°
E94CIAS002
GOLDER ASSOCIATES INC. TECH TK CHECXED
MT. LAUREL, NJ DATE 6/14/94 REVIEWED




PARTICLE SIZE DISTRIBUTION ASTM D-421 AND C-33
US STANDARD SIEVE OPENING SIZES

933-6141
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SAMPLE ID W% | DATE TESTE 6/14/94 CHECKED: RDD
B-7 17.33 TECHNICIAN: TK REVIEWED: RMW
60'-62 E94CJAS002

JCA/LAB GEOTECH/NJ GOLDER ASSOCIATES INC.

MT.LAUREL,NJ




ASTM GRAIN SIZE ANALYSIS

MECHANICAL SIEVE
ASTM C136, D421, D1140, D2216 and D2217
PROJECT TITLE: JCA/LAB GEOTECH/NI] Sample No. B-8
PROJECT NUMBER: 933-6141 Sample ID: JAR
WATER CONTENT (Delivered Moisture) 200 WASH (Percent Fines)
tare no. H-8 tare no. HS
wt soil & tare,moist (w1) 500.26 wi soil & tare,before wash (w8) 465.4
wt soil & tare,dry (w2) 465.41 wi soil & tarcafter wash (wh) 4415
wi lare (w3) 194.66 wt tare (w8) 194.7
wi moisture (wd=wl-w2) 34.85 wi fines lost (WO=wb-wT) 7388
wt dry soil (WS=w2-w3) 270.75 wl dry soil (W10=wt-w8) 270.75
% waler (wd)w5)*100 12.87% % lost (W9A%10)*100 882%
USCS SIEVE wt re % ret % PASS SIEVE
{(wt ret/w10)*100} (100 - Toret)
3.000 0.0% 100.0% 3.000
2500 0.0% 100.0% 2.500
2.000 0.0% 100.0% . 2.000
1.500 0.0% 100.0% 1500
1.000 0.0% - 100.0% 1.000
0.750 20.38 75% 92.5% 0.750
0375 54.15 20.0% 80.0% - 0.375
#4 80.95 29.9% 70.1% #4
#8 109.30 40.4% 59.6% #3
#10 115.46 42.6% 57.4% #10
SPLITTING INFORMATION

‘Wt in pan, from coarse sieve stack 13154

Wt split [or fine stack sieve 70.20

Percent of original wt in pan 53.37%

#1§ 16.81 54.3% 45.7% #16
#30 46.79 75.0% 25.0% #30
#50 60.04 84.2% 15.8% #50
#100 65.53 88.0% ' 12.0% #100
#200 69.39 .7% 9.3% #200
PAN 70.08 N.1% 8.9% PAN
Sample |B-3 Wet Color: Olive brown

10'-12'

E94CIAS002 |
|
|

GOLDER ASSOCIATES INC. TECH < cuEckED | RDD

MT. LAUREL, NJ DATE 6/14/94 REVIEWED RMW
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PARTICLE SIZE DISTRIBUTION ASTM D-421 AND C-33
US STANDARD SIEVE OPENING SIZES
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Grain size in millimeters
[ SAMPLE ID W% DATE TESTE 6/14/94 \ CHECKED: RDD
B-8 12.87 TECHNICIAN: TK |REVIEWED: RMW
100-127 E94CJAS002
JCA/LAB GEQTECH/NJ GOLDER ASSOCIATES INC.
933-6141 MT.LAUREL,NJ




ASTM GRAIN SIZE ANALYSIS
ASTM D421, D422, D1140, D2216 and D2217

PROJECT TITLE: JCA/LAB GEOTECH/N] Sample Nox B-3 2729 D-‘CIASOOZ]
PROJECT NUMBER:  {933-6141 Sampie 1D BULK ]
WATER CONTENT (Dclivered Moisture) % PASSING #10SIEVE
Tace no. TK-9 Tatal Wt ot 24229
Wt soll & tare,molst il 526.24 Wt Split #10 | U7
Wt soll & tare,dry fic] 45425 % PASSING #10 crreaan | 100.0%
Wt tare hz 186,51
Yt moisture amv 69.99
Wt dry sail LRIt 269.74
% WATER e 25.95%
USscCs SIEVE wt ret % ret % PASS SIEVE
{0 L=t ee)
coarse gravel 1000 1.00% 104.00% X000 coarsc gravel
1.500 . 0.00% 100.00% L.500
1.000 0.00% 100.060% 1.000
line gravel 0.750 0.00% 100.00% 0750 fine gravel
- 0.375 0.00% - 100.00% 0.375
coarse sand #4 0.00% 100.00% #4 conrse sand
medium sand #10 0.12 0.05% 99.95% #10 medium sand
TAMPLE PREPARATION FOR TYDROMETER ANALYSIS
% Pass #10 Sicve 99.95 Initial Meist WL 65,01
Specific Gravity 276 Calculated Dry Wi 6473
mi Dispering Agent Used 128 (40m| Na(PO4)n per 1000mi H20)
WATER CONTENT (Hygroscopic #10) % PASSING 200 SIEVE
Tare no. 49 Tarx no BL-9
‘Wt soil and tare,moist ey 39,72 W1 soil and tare,dry (wt,dry) e 250.60
W sail&tare,dry o) 19,64 Wi soil&lare,wash {wi,wash) g 190,70
Wt tarc iy 2011 Wit tare mn 185.87
Wt moisture lost =) 0.08 Wt fines lost (wi,dry-wi,wash) [ L STV 59.90
Wt dry soil,final bl T 1853 Wt dry soil, (wt,dry-wi,lnce) PTemams 64.73
% HYGROSCOPIC MOISTURE AT IR 0.4% % FINES LOST A T 32.5%
PERCENT BETWEEN #10 AND #200 SIEVE CALCULATION __ .-
SIEVE : CUMUL WT. CUMUL WT. PERCENT
RETAINED RET. CORR PASSING
#10 0.00 0,03 99.95% LL 46
#20 0.16 0.19 99.70% PL ja)
#40 9.51 0.54 99.16% Pl 23
#60 1.} 1.33 97.94% Gs 276
#100 214 217 96.65%
#1200 4.51 4.54 92 99%
DATE TIME ET RDNG TEMP TEMP.COR HYD.RDKG.
(min) R T X H Grain Size Percenta
06/26¢94 07:58 .00 51.5 21.00 0.013 5.00 scaant 3. 0%
08:00 4.00 555 21.00 0.013 5.00 ’ s reav 0.0%
e 08:04 3.00 4.0 21.00 9,013 400 PRI 0.0%
08:11 15.00 51.0 20.00 0.913 4.00 - M 0.8%
08:26 10.00 o480 20.00 0.013 400 RYTTEY £.2%
08:56 60.00 47.0 20.00 0.013 5.00 < reey 93.0%
58 120.00 440 19.00 0.013 500 +TOTAL 100.00%
11:56 240.00 41.0 19.00 0.013 5.00
15:56 480.00 39.0 1850 0.014 5.00
06/27/94 08:04 1448.9 33.0 21,00 0.013 4.00
ET (min) RDNG,C{ EFFLTH K A PAR DIA BFINER |WET COLOR: |
200 5250 7.8 Q.013 0.98 0.026 79.4 DESCRIPTIONS towa ey
4.00 £0.50 81 0.013 0.98 4.019 764
200 .00 &1 0.013 0.98 0.013 75.7
15.00 47.00 &6 0.013 0.98 9.010 7L1 USCS:
30.00 44.00 9.1 0.013 0.98 a.007 6.6 ‘
608,00 42.00 9.4 0.013 0.98 0.00S - 63.6
120.00 319.00 2.9 0.013 0.98 0.004 59.0
140.00 346,00 10.4 0,013 0.98 0.003 545
480.00 34.00 10.7 0.014 0.98 0.002 514
1440,00 29.00 115 0.013 0.98 9.001 419
"GOLDER ASSOCIATES INC TECH TK CHECRED RDD
MT. LAUREL, NJ DATE 6/30/94 REVIEWED RMW
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PARTICLE SIZE DISTRIBUTION ASTM D-421 AND 422
US STANDARD SIEVE OPENING SIZES
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COBBLES FINES (Silt and Clay)|
) GRAVEL SAND
SAMPLE ID W% LL PL P1 Gs DESCRIFTICON
B-3 25.9 46 23 23 2.76 Red
27-29° Date Tested: 6/30/94 Lean ciay
E94CJAS002 | USCS: CL

TECHNICIAN:

TK

| DATE: 7/5/94

CHECKED: RDD

REVIEWED: RMW

JCA/LAB GEOTECH/NJ

933-6141

GOLDER ASSOCIATES INC.
MT. LAUREL, NJ




ATTERBERG LIMITS

_REVIEW:

ASTM D-4318
PROJECT TITLE: JCA/LAB GEOTECH/MI SAMPLE #: B-3
PROJECT NO.: 9336141 DEPTH: 2729
SAMPLE PREPARATION
Wet or Dry WET
Minus #40 Sieve Y/N
PLASTIC LIMIT NATURAL MOISTURE
Tare Number: CH15 9B TK-9
Weight of Wet Soil & Tare W) 33.31 29.81 526.24
Weight of Dey SGil & Tare W) 31.20 27.86 456.25
. Weight of Tare - o) 21.82 19.54 186.51
Weight of Water (W= W1.W2) 2.11 1.95 69.99
Weight of Dry Soil (W5=W2-W3) 9.38 8.32 269.74
Water Coatent (%) (W4WS) 100 22.5% 23.4% 25.9%
LIQUID LIMIT .
Number of Blows 30 20
Tare Number: CH28 27C
Weight of Wet Soil & Tare (We) 37.36 27.49
Weight of Dry Soil & Tare W 35.41 25.27
Weight of Tare (w8) 31.06 20.66
Weight of Water (W= e WT) 1.95 2.22
Weight of Dry Soil (W10=W7-W8) 435 4.61
Water Content (%) (W9rW10)* 100 44.8% 48.2% AVERAGE
LL = Wn (N/25)~.121 45.83 46.87
LIQUID LIMIT 46 Description: | Red
PLASTIC LIMIT 23 Lean clay
PLASTICITY INDEX 23
MOISTURE CONTENT 25.9% uscs: |CL l
LIQUIDITY INDEX 0.13
DATE: 6/30/94
TECH: TX GOLDER ASSOCIATES It
RMW MT. LAUREL, NJ
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CONSOUDATED UNDRAINED WITH PORE PRESSURE

ASTM D4767
STRESS RATIO-STRAIN CURVE PORE PRESSURE STRAIN CURVE
7 1200
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! 4 1,
6 . o B ‘ 1000 !r‘ .
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.' 1 Ba .I E = v --
S B L 5 7 s -~
= s o r‘ == = B
& 1 o > Faty
w44 l',‘r.? w6004 )
2] ny 23 w " =
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® 3]s " T 4004w " I Sy,
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1 T T T T . T T T Q T T T T T T T T
0.00 0.02 0.04 0.06 0.08 0.10 0.12 0.14 0.16 0.18 0% % 4% 6% 8% 10% 12% 14% 16% 18%
STRAIN {in/in) or % STRAIN (infin} of %
STRESS-STRAIN CURVE FAILURE SKETCH
3000
Jo: 7F ]
‘ ﬂ
2500+ /,————" 3
< 1 e -
2 ¥
w2000 = 4
) -'_I
w 4
E Z ERN
9 15001 A (o
o 5 mgEE @S ma\ m
=l - amE=A* - 1
o = ga™®
- L] mnB®
< 10009 " LuB
A <
= L] l 1 5 psi 10 psi
L] 1
0 i . ) . i . , . T r T ¥ +~
0% 2% 4% 6% 8% 10% 12% 14% 16% 18%
STRAIN (infin) or %
EFFECTIVE CONSOLIDATION PRESS (psi 5 10 JCA/LAB GEQTECH/NJ
INITIAL MOIST DENSITY (p<f) 128.2 129.4 933-6141
INITIAL WATER CONTENT (%} 21.31% 21.34% B-8
STRAIN RATE (%/min) 0.27 0.33
CHECKED: JMP
REVIEWED: _________Rhm

GOLDER ASSOCIATES INC.
MT.LAUREL,NJ




MOHR STRESS CIRCLES

ASTM D4767
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_EFFECTIVE STRESS (psf) :

* EFFECTIVE STRENGTH PARAMETERS EFFECTIVE CONSOLIDATION PRESS (psi) 5 10
B = 31° INITIAL MOIST DENSITY {pcf) 128.2 129.4
c'= Q psi INITIAL WATER CONTENT, % 21.31% 21.34%

CHECKED JMP

JCA/LAB GEOTECH/NJ REVIEWED

933-6141

B-8

BMW

GOLDER ASSOCIATES INC
MT.LAUREL,NJ




ATTERBERG LIMITS

ASTM D-4318
PROJECT TITLE: JCA/LAB GEQTECH/NI] SAMPLE #: B8 1
PROJECT NO.: 9336141 DEPTH: 3032 }
SAMPLE PREPARATION
Wet or Dry WET
Minus #40 Siecve Y/N

PLASTIC LIMIT NATURAL MOISTURE
Tare Number: N-2 N-7 23
Weight of Wet Soil & Tare 1) 40.66 40.34 48.53
Weight of Dry Soil & Tare w) 38.60 38.36 41.80
Weight of Tare W3 31.79 31.57 20.69
Weight of Water (WA= W1-W2) 2.06 1.98 6.73
Weight of Dry Soil (WS = W2-W3) 6.81 6.79 21.11
Water Content (%) (W4W5)*100 30.2% 29.2% 31.9%
"LIQUID LIMIT
Number of Blows 24 26
Tare Number: 26C CH-9
Weight of Wet Soil & Tare (Ws) 28.63 33.23
Weight of Dry Soil & Tare W7 25.47 28.99
Weight of Tare (W8) 20.12 21.88
Weight of Water (W9=W6WT) 3.16 4.24
Weight of Dry Soil (W10=WI-W8) 5.35 7.11
Water Content (%) (WIrW10)100 59.1% 59.6% AVERAGE
LL = Wn (N /25)".121 58.77 59.92
i NOTE: USCS Clossification bascd upon malerial passing #40 sieve only.

LIQUID LIMIT 59 Description: |Red
PLASTIC LIMIT 30
PLASTICITY INDEX 30
MOISTURE CONTENT 31.9% uscs: {CH l
1LIQUIDITY INDEX 0.07

DATE: 6/14/94

TECH: - TK GOLDER ASSOCIATES I

REVIEW: RMW MT. LAUREL, NJ




ASTM GRAIN SIZE ANALYSIS
ASTM D421, D422, D1140, D2214 and D27

PROJECT TITLE: JCA/LAB GEOTECHMN Samphe Moz B-3 5.52" E4CIASH0L |
PROJECT NUMBER:  [9334141 Sample ID BULX ]
WATER CONTENT (Deliver=d Molsture) % PASSING #10SIEYE
Tare no. L5 Total Wt | 19721
Wi soll & tare,molst et 443,29 Wi Split #10 o 194.04
Wi sofl & tare,dry o 189,16 % PASSING #10 prvmoes | M84%
Wt tare fiat) 191.95
Wt =moisture 0t Y 34013
Wt dry soii (T s 197.21
% WATER TR . 45%
UsScCcs SIEYE wi ret % ret % PASS SIEVE
{0 Rarmr iy o}
coarse gravel 1000 0.00% 100.00% 31000 coarse gravel
1500 0.00% 100.00% 1500
1.000 A00% 100.00% L0000
Mine gravel 0750 0. 00% 100.00% 0750 [fine gravel
2375 0.00% 100.00% 375
coarsc sand #4 0.25 013% 99.837% #4 enarse sand
medium sand #10 135 1.70% 98.30% #10 medium sand
TIMPLE PREPARATION FORHYDROMETER ANALYSIS
% Pass #10 Sicve 98.30 Initial Molst WL 70.37
Specific Gravity (nsmmarsy 165 Caiculated Dry Wt
ml Dispering Agent Used 125 {40ml Na(PO4)n per 1000m] H20)
WATER CONTENT (Hygroscopic #10) %, PASSING 200 SIEVE
Tare no. [-s0 Tarc no. B-3
Wi s0il and tare,moist ) 37.80 Wt s0il and laredry (wt,dry) mn 267.24
Wit soil&tare dry ] 37.74 Wi soilditace,wash (wi,wash) ma 209.14
Wi tare omm 20.%90 Witare L 197110
Wt moisture fost iy 0.05 Wt [ines lost {widry-wt,wash) (L om0 58.10
Wtdry soll [Inal N = mEne 17.24 Wt dry sail, (W(-.dl‘)’-\ﬂ,hﬂl'!) oy 70.13
%, HYGROSCOPIC MOISTURE ~ munrme 0.3% % FINES LOST Al imted 82.8%
PERCENT BETWEEN #10 AND #100 SIEVE CALCULATION
SIEVE CUMUL WT. CUMUL WT. PERCENT
RETAINED RET. CORR PASSING
#10 0.00 T2l B L |
#10 0.72 1.93 97.29% PL
#40 1.92 313 95.61% P1
#60 3.68 4.89 93.14% Gs
#100 &34 7.55 39.41%
200 11.49 1270 3.15%
DATE TIME ET RDNG TEMP TEMP.COR HYD.RDNG.
(min) R T X ' H Grain Size Percentages
06/13/94 0845 .00 0.0 19.00 0.014 5.00 ~ceam 0.0%
847 400 580 19.00 014 5.00 sreant 0L1%
0851 800 56.0 19.60 0014 5.00 o C B0 1.6%
0858 15.00 55.0 19.00 0014 5.00 4 2D 7%
0%:13 30.00 51.0 19.00 0014 5.00 P 13.4%
0%43 60,00 480 1850 0.014 5.00 « Fyacs 32.2%
1643 120.00 450 1850 0.014 5.00 «TOTAL 100.00%
12:43 240.00 40.5 19.00 0.014 450
1&4d3 480.00 335 19.00 0.014 450
05/14/94 08:43 1440.0 14.0 21.00 0.013 150
ET (min) RDNG,C| EFF LTH K A PAR DIA HLFINER {WET COLOR: |am
.00 55.00 73 0.014 Lo 0.026 Tl DESCRIPTIONS recea,
4.00 33.00 1.4 0.014 1.0 0019 743 [
3.00 51.00 1.9 a.014 1.00 . 0.014 TLS
1500 £0.00 g1 0.014 1.00 0.010 70.1
30.00 4500 88 0.014 Lo0 2.007 s [-__—_—']
60.00 43.00 3.2 0014 L0 0.005 0.3
120.00 40,00 9.7 0.014 L0 0.004 5.1
240.00 346,00 10.4 0.014 1.o0 0.003 50.5
480.00 29.00 11.5 0.014 1.00 0.002 407
1440.00 10.50 L 147 0.013 1.00 0.001 147
TGOLDER ASSOTIATES INC TeECH TK CAECKED RDD
MT. LAUREL, N] DATE 5/14794 REVIEWED RMW




QZ —~ »n v d

PARTICLE SIZE DISTRIBUTION ASTM D-421 AND 422
US STANDARD SIEVE OPENING SIZES

& 3 1.5* 75 375" 4 10 20 40 60 100 200
100 # —
>\~_$~N
o
N
M
90 \‘\
N
EN
80 ~
N
™
70
\
®
N

60 A
50
40
30 \
20 X
1041+

0

1000 100 10 0.1 0.01 0.001

Grain size in millimeters
Ccarsel - Fine Cor Med Fine ,
COBBLES FINES (Siit and Clay)
GRAVEL SAND
SAMPLE ID W% LL PL P1 Gs DESCRIPTION
B-8 27.4 Red
50°-52" Date Tested: 6/14/94 FINES,

E94CJAS0C02 some { sand

TECHNICIAN: TK [DATE: 6/18/94 EC}-IECKED: RDD REVIEWED: RMW

JCA/LAB GEOTECH/N]

933-6141

GOLDER ASSOCIATES INC.
MT. LAUREL, NJ
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200" TO

- FT NGVD

ELEVATION" -

N. PROP.
~HINE | TEMPORARY SLOPE — CELL 1 — SE CORNEF
80—
0 PROPOSED COMPACTED TRASH
| 250" T0[B-8 250' T0[B-6] _
40— '
EXISTING GROUND LINE (APPROX.) PROPOSED LEACHATE B
J COLLECTION PIPE ®
— —O— -‘—‘—; | rr——r" — o L I - — —
= = =TT — — 1 cL '
PROPOSED EXCAVATION LINE ] :
20— . >P
| | cL @
. ||
SN ©)
-20— |
— U INTERBEDDED
CL & SM
60 l | | | l ] | I l | 1 l ‘ 1 | j
| 0400 0+20 0+40 0+60 0+80 1400 1420 1440 1460 1480 2400 2420 2+40 2+60 2+80 3

@ STRATUM NO.

C & J LANDFILL
SECTION 1

~?



1Yo 1V

PROPERTY
__LNE_ | TEMPORARY SLOPE — CELL 1 SW CORNER
' 10
-3
80—
60— PROPOSED COMPACTED TRASH
420" 10 [B=3 | 390" TO[B-]]
40— PROPQOSED
EXISTING GROUND EXCAVATION
LINE (APPROX.) UNE R MIXED
e — FILL
_ — PROPOSED LEACHATE
20— - — I =TT COLLECTION PIPE
WED(1A)  EATE T
FllL =
CL/SM
O_
@ N
CL/CH
o] @
— 40— |
l I I J l l l I L l ] | | | |
0+00 0+20 0+40 0+60 0+80 1400 1420 1440 1460 1480 2+00 2+20 2+40 2+60 2+80 3+00

C & J LANDFILL
SECTION 2

crpar e 17 = 20



al

575' TO ‘ CELL 2 SW CORNER
'ORTH

— FT NGVD

IPERTY
LINE
80 —
W
=
60— P .
Y 3
— —
2 -
tt EXISTING GROUND =0
O/LINE (APPROX.) i
40— ©
".]H;l'_— o T —_— T T T — — — —_—
Sp——
&
GP PROPOSED LEACHATE MIXED
— COLLECTION PIPE 1 AL
20— ML :
cL
gh PROPOSED EXCAVATION LINE
' INTERBEDDED gy
SL, SM, CL a
O p—
cy
cL @ CH
__20._
CH : CH @ CH
—40—
L
6o | | | | | | | | L | | | | |
' 0+00 0+20 0+40 0+60 0+80 1400 1+20 1440 1460 1+80 2400 : 2420 2+ 40 2+60 2480

@D STRATUM NO.
NOTE: THIS SECTION IS AN EXTENSION OF SECTION 2 C & J LANDFILL

LINE FOR SW CORNER — CELL 1. , SECTION 3
SCALE: 17 = 20'



-
o CELL 1
S NW CORNER — OVER
a POND SEDIMENTS
Sl
[} el
=5
80— ! OLD POND AREA . N
Z z
60 — i ? ~
- TO ELE
- -
g (Y] L +72 €6
Ew 2
=ire} S W. PRC
40— T PROPOSED COMPACTED TRASH
PROPOSED
FILL /EXCAVATION
LINE EARTH FILL
PONDED AREA PROBABLE POND SURFACE PRIOR TO FILL
20— MIXED - FILLED TO THIS LINE :
] A @ L - 3/30/94
S | — U Sy _,__._____-—._.____L._________._..____ ‘ﬁ.—————————-
=T — Sl
=1l V. SOFT TO SOFT
CL, PT, SM
o ORIG. GROUND | - @
—| UNE (APPROX.
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425
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CH @ @ LINE
—20— CH OFFSI
L__ B 40' S
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60 l I | | I l l l \ L 1 l | |
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STRATUM NO.
SECTION 4

SCAIF: 1" = 20



Delaware Recyclable Products, Inc. Geosyntec Consultants
Industrial Waste Landfill Part VI-C: Soil Characterization
Permit Modification Application Vertical Expansion

ATTACHMENT B

DUFFIED ASSOCIATES, INC,,
“DELAWARE RECYLCABLE PRODUCTS
LANDFILL, CELL 4 GEOTECHNICAL
EXPLORATION”

21 OCTOBER 1994
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RE: Delaware Recyclable Products
Landfill Cell 4
Geotechnical Exploration

Dear Mr. Trettel,

Attached is our summary for the geotechnical exploration,
performed as part of the GZA GeoEnvironmental design
evaluation for planned Cell 4 of the Delaware Recyclable
Products Landfill, located near Minquadale, Delaware. It is
our understanding that you will incorporate the data and
evaluation into the design report for Cell 4.

Duffield Associates appreciates the opportunity to have
worked with GZA GeoEnvironmental on this project. If you

have any gquestions regarding the summary or if we can be of.
further assistance, please contact us.

Very truly yours,

DUFFIELD ASSOCIATES, INC.

LL9—

Glenn K. Elliott, P.G.

Geologist
GKE:cbf
GKE18/2938GB.LTR
Enclosure: Summary
@ SA00 LIMESTONE ROAD, WILMINGTON, DELAWARE 19808 (302) 239-6634 FaAx (302) 239-8485




o} September 1992 - GeoMechanics, inc. performed 13 continuous sample tube
borings, designated GM-12, 14,15, 17, 19, 20, 21, 22, 25, 26, 27, 28 and 29.
These borings penetrated to depths, ranging from 29 feet (GM-15 & 17) to 48
feet (GM-28) below existing ground surface grade.

To supplement these existing data, GZA GeoEnvironmental performed 7 Standard
Penetration Test exploration borings (ASTM: D 1586), designated TB-GZA-1 through
7. and 9 trackhoe excavated test pits, designated TP-GZA-A through H, at selected
locations throughout the site. In addition, 2 inch diameter, PVC observation wells
were installed in the boreholes at TB-3, 5 and 6. The purpose of the exploration
borings and test pits was to provide a comparison with the previously performed
borings and to obtain samples of the subsurface soils as an indication of subsurface

stratigraphy and as a basis for estimation of engineering characteristics and
properties.

o Exploration Borings

Drilling for the exploration borings was performed by the Walton Corporation,
between 11 and 18 July 1994, using a truck mounted, CME-55 drill rig and
hollow stem augers. The borings were drilled to depths ranging from 3 feet
(auger refusal) at GZA-4A to 100 feet at GZA-1. Typically, drilling depths
ranged from 35 feet to 40 feet below existing ground surface grade.
Subsurface soil samples were obtained at regular depth intervals, using a
standard, 2 inch diameter split spoon sampling device (ASTM: D 1586). Inthe
field logging of the samples and technical guidance during drilling were

provided by Duffield Associates, Inc. Descriptive logs for the exploration-
borings are attached.

-0 Test Pits

Test pit excavation was performed on 19 July 1994, utilizing a track mounted
hoe and operator provided by Sanifill. Test pits were excavated to depths
ranging from 5 feet (practical refusal) at GZA-A1 to 18.5 feet at GZA-B (limit of
reach). In the field logging of observed subsurface conditions was performed
by Duffield Associates. Descriptive logs for the test pits are attached.

A field survey was performed by VanDemark & Lynch, inc. to establish the locations
(Delaware State Plane Coordinate System) and elevations (NGVD - National Geodetic
Vertical Datum of 1929) for the exploration borings/test pits. ‘

W.0. 2938.GB
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3ite Geoloqy & Stratigraphy

The Delaware Recyclable Products Landfill is located at a "mined out" soil borrow
site. This former operation excavated Columbia Formation sands for off-site use.
subsurface conditions, as encountered by the exploration borings and test pits
performed in the Cell 4 area, are consistent with this site history. Sediments, having
textural characteristics of the Columbia sands were encountered by only 5 of the

borings/test pits, performed for this evaluation and, possibly, 2 of the previously
performed exploration borings, as follows:

Stratum Depth Stratum Depth

Boring/Pit Interval Boring/Pit Interval
GZA-1 0 N GZA-D 2 - 8 Ft.
GZA-2 12 - 54Ft.

GZA-3 0 - 10FL GM-25 : 33 - 8 Ft.

-GQZA-7 8 - 1A FL GM-26 0 - 8.4 Ft.

These borings/test pits are generally located along site roads (GZA-2 and 3, and
GM-25) or in the central area of Cell 4 (GZA-1 and D, and GM-26). As such, these
residual sediments appear to be localized and, possibly, reworked.

Across the remainder of the Cell 4 area, the exploration data indicate that subsurface
~ geology to a depth of 100 feet can be generalized into 3 major strata: a surfical
stratum of reworked soil and miscellaneous fill, an underlying stratum of Potomac
silt-clay with interlayered sand, and a deep Potomac sand stratum.

o) Surficial Fill Stratum

Currently, the Cell 4 area is occupied by several large piles of various -
materials, including: used hot mix in the northeasterly corner, tree debris in
the central area, boulder size rock debris along the easterly perimeter road, .
“and miscellaneous soil in the central area and southeasterly corner. In
addition to these piles, the exploration data indicate the Cell 4 is generally
veneered with a surfically stratum of reworked soil and miscellaneous fill,

extending to depths ranging from less than 1 foot to possibly in excess of 18
feet at GM-1.

As encountered by the exploration borings/test pits, the fill can be
characterized as variably graded soil (including sand, silt, clay and gravel) with
various amounts of miscellaneous debris, including slag, glass, wood, brick,
metal, hot mix, rock and concrete demolition debris. In general, the data

indicate that stratum thickness and debris content increase from south to north
across the Cell 4 area.

W.0. 2938.GB
Duffield Associates, Inc.
21 October 1994
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Generalized ) Indicated

Designation Elevation - Relative
Substratum Interval (NGVD) Consistency
Upper Top to 13 ft. Stiff - Medium Stiff
- (N value; range 3-21,
median 12)
Middle i3ft.-0ft Very Stiff - Stift
(N value: range 11-27,
median 16)
Lower 0 ft. - bottom Very Stiff - Hard
(N value: range 17-38,
median 24)

Deeper Sand Stratum

The "upper Potomac" stratum is indicated to be underlain by a stratum of
Potomac sands, below approximately elevation -43 feet. This deeper sand
stratum was encountered by only 2 borings, performed in the Cell 4 area
(GZA-1 and MW-6(D)). Texturally, these sands can generally be characterized
as fine to medium sand with little to some (10-35%) silt. The full thickness of
this stratum has not been determined, although exploration boring GZA-1
penetrated approximately 30 feet. Based on stratigraphic position, it appears
that this stratum corresponds, to the up dip end of the "lower hydrologic zone",
a regional aquifer of the Potomac Formation.

DESIGN CRITERIA AND RECOMMENDATIONS

1.

The surficial fill stratum -and those soils, identified as possible Columbia sands,
will be excavated during construction of Cell 4. The debris materials in the fill
will have to be disposed of in accordance with State of Delaware regulations,
possibly incorporated into the planned industrial landfill. If the materials can.
be segregated during excavation, debris free soils, particularly the Columbia
sands, may be used for landfill cover. '

As planned, Cell 4 will be excavated into upper Potomac stratum, below the
existing groundwater-table. The generally silt-clay texture of these soils
(estimated permeability equal to or less than 1x107 cm/sec) and the indicated
localized extent of the interbedded sand layers, indicate that groundwater,
encountered during construction, can generaily be managed with routine
construction procedures, such as sumping.

W.0. 2938.GB

Duffield Associates, Inc.
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DUFFIELD ASSOCIATES, INC.

Consultants in the Geosciences
Jorina No. GZA-1

_ject Delaware Recyclable Products | Project No. Logged By
- Landfill Celi 4 2938.GB LDK
! .
Drilling Agency Driller Date Started 07/11/94
Walton Corporation Q. Truver —
' Date Finished 07/12/34
| Drilling Equipment Weather Surtace Elevation Datum
| CME-55, Truck Mounted 75°+, Sunny
Hollow Stem Augers 26.2 Ft. NGVD
Drilling Procedures Groundwater Observations::=
Standard Penetration Test Time 1
(24 inch drive internal) Level
Bottom
Sample Strata
- Depth (ft) Depth (ft) Recy No. Blows
No. | FROM TO FROM TO (ft.) per € inches Sampte Description
0 Medium sand with some gravel; trace silt
10 30 _ 17 10-9-8-8 Brown medlun'.l sand with little course sand, little
i gravel, trace siit
o 4.0 6.0 11 4-7-9-8 Brom medium sa'nd with trace silt, little gravel
{moist bottom 0.8)
aA 6.5 7.0 70 16 5.5.7.9 Brown medlum sand with little course sand,
A trace silt and clay
B 70 85 | 7.0 Red-g@y clay with trace fine sand [Potomac
Formation}
4 9.0 11.0 1.3 4-6-9-14 Red-gray-brown clay with trace fine sand
5 14 - 16.0 : 16.3% 1.3 9-8-11-12 Same
6 16.5 18.5 |16.3= 7.5 1.8 4.8-10-12 Gray silt with little clay, trace fine sand
17.5 18.8x Brown silt with trace fine sand, trace clay
7 19.0 | 21.0 [18.8% 1 10 12-16-21-16 Red silt and fine sand; trace mica at bottom
2= ' (wet at 19 feet)
GENERAL "
NOTES: Boring No. GZA-1

Page _1 _of 3
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DUFFIELD ASSOCIATES, INC.
Consultants in the Geosciences

taring No. __GZA-1
1 Delaware Recyclable Products Project No. Logged By
Landfill Cell 4 2938.GB LDK
Jilling Agency Driller Date Started 07/11/94
Nalton Corporation G. Truver .
- Date Finished 07/12/94
Jrilling Equipment Weather Surface Elevation Datum
CME-55, Truck Mounted 75°+, Sunny
Hollow Stem Augers 26.2 Ft. NGVD
Drilling Procedures Groundwater Observations:
Standard Penetration Test Time
(24 inch drive internal)
Level
Bottom
Sample Strata
- Depth (ft) Depth (ft) Recy No. Blows
No. FROM TO FROM T0 ) per 6 inches Sample Description
178 69.4 725+ Red fine sand with littie to some silt, trace clay
18A | 74 75.3 | 725+ | 743 1.3 25-80-100/4" Gray silt with little clay, little fine sand
| 74.3 74.7 Gray-brown fine sand with some silt
Cc 74.7 Tan fine sand with little trace silt
19 79 81 00 50-74-55-55 Tamgray fine §and with some medium sand,
little to trace silt
'; 20 84 86 84.3 6-72-84-45 Same
A 84.3 84.7 2.0 Gray clay with trace fine sand
84.7 853 Brown fine sand with little silt, trace medium
, sand
B 85.3 Gray fine sand with little to some medium sand,
) some silt
Gray fine sand with some medium sand, littte to
2 89 . ! 3 . . . !
! 903 91.5x 1.3 14-54-100/.3 some silt; marcasite/pyrite aggregates
22 04 96 91.5+ 19" 6-12-19-21 Gray-green fine sand with some medium sand
some silt, trace clay
o3 98 100 ‘ . 1 18 14.20-42-35 Qreen fine sand with some medium sand, some
silt, trace clay
GENERAL (2) Samples, Nos, 12 - 17: washed out betore sampling
NOTES:  (3)

(4)
&)

(6)

07/11/94 - halted drilling for night, augers at 74 ft. Boring No. GZA-1
07/12/94 - overnight depth to water in augers = 23.5 ft.

Gamma log, performed through augers by Appalachian Coal Services for Geosyntec Consuitants
(1 hr. down time)

Grouted borshole (bentonite amended cement) as pulled augers.

bPage_g_ofi




DUFFIELD ASSOCIATES, INC.

Consultants in the Geosciences
P ~rir~ No. GZA-3 :

,ect DelaWare Recyclable Products . Project No. Logged By
' Landfill Cell 4 v 2938.GB LDK
Drilling Agency Driller Date Started 7/18/94
Walton Corporation Gary Truver Date Finished 7/18/94
Drilling Equipment Weather Surface Elevation Datum
CME-55 Truck Mounted 85°, Cloudy 32.3 {t. NGVD
Hollow Stem Augers .
Drilling Procedures Groundwater Observations
Standard Penetration Test Time
(24 inch drive interval) Level
Bottom
Sample Strata
o Depth (ft) Depth (ft) - e No. Blows |
. No. FROM TO FROM TO ) | per6inches Sample Description :
h I
. Brown fine sand, some silt, trace gravel
1 1.0 30 | O 3.5% 7 1.9 _ 11-10-9-10 . [HNu = 0]
a Yellow-b d litt I, littl
, , eliow-brown, medium sand, little gravel, little
4.0 6.0 |35 | 1.57 | 30-47-37-42 coarse sand, little fine sand, trace silt [HNu = 0}
3 | 6.5 8.5 _ 1.5 8-12-12-10 Same (some gravel, bottom wet) [HNu = o}
4 9.0 | 11.0 10.0 ‘ ~ 9-7.9-8 .| Same v
10.0 115+ 10 o Orange silt with little clay, trace fine sand, trace
.- gravel [HNu = 0]
5A 14.0 16.0 | 11.5% 15.7 1.0’ 3-5-7-10 Gray clayey silt, trace fine sand [HNu = 0]}
B 157 | 16.4=% Brown fine sand, little silt [HNu=0]
6 16.5 | 185 | 16.4= 1.5 3-6-10-13 Gray silty clay, little-trace fine sand [HNu = 0]
7 19.0 | 21.0 005+ | 1.5 | 881314 | Same [HNu = 0] '
8 24.0 250 | 22.5+ 074 18 3.5.7.9 Red and gray silt and fine sand, little clay
A _ - [{HNu = 0]
9A 29.0 31.0 | 27 29.5 1.8 5-7-8-9 Brown silt,'some fine sand [MNu = 0] ,
T r
B 29.5 30.2 Brown fine sand, some silt [HNu = 0} |
cC | 30.2 325+ Gray fine sand, some silt [HNu = 0] |
10A 33.0 a5.0 32.5i 33.5 1.3 4-8-11-15 Gray and red silt, some clay, trace fine sand
| [HNu = 0}
] 33.5 Gray silt, little clay, littte sand [HNu = 0]
" - GENERAL
4 EOTES: Boring No. GZA-3
Page _1_of _2




DUFFIELD ASSOCIATES, INC.
Consultants in the Geosciences

loring No. __GZA-4
e Delaware Recyctable Products Project No. Logged By
Landfill Cell 4 2938.GB LDK
Drilling Agency Driller Date Started 7/18/94
Walton Corporation G. Truver Date Finished 7/18/94
Drilling Equipment Weather Surface Elevation Datum
CME 55, Truck Mounted GZA-4: 31.5 Ft. NGVD
Hollow Stem Augers 80°, Cloudy GZA-4A: 31.7 Ft.
Diilling Procedures Groundwater Observations
Standard Penetration Test Time
(24 inch drive interval) Level
Bottom
Sample Strata
o, Depth (ft) Depth (1) Recy No. B.Iows |
No. | FROM TO FROM TO () per 6 inches -Sample Description
0.0 6" stone; fine sand with little gravel
Brown fine sand with littie to some silt, trace
l 1.0 3.0 1.5 11-14-11-11 clay, trace gravel, trace medium to coarse sand
{HNu=0]
A Brown fine sand with little to some silt, little clay,
2A 4.0 6.0 53 1.4’ 2-4-7-20 trace gravel, trace medium to coarse sand
[HNu=0]
B8 53 Black silt and wood with trace brick, trace
’ gravel, trace fine to coarse sand [HNu=0]
3 6.5 8.5 0.5 6-7-8-7 Miscellaneous fill - black wood [HNu=0]
4 9.0 11.0 0.7' 18-10-12-12 Same (with plastic) [HNu=0]
Auger refusal at 11+ ft., terminated boring
GZA-4A Offset 100+ ft. east of TB-4
Auger refusal at 3 ft., terminated boring
,L:
ZRAL (1) HNu: Sample screened with an HNu Model Pl 101 Photoionization Detector with
JTES:

11.7 ev lamp; reported as PID units,

Boring No. GZA-4

Page _1_of _1




DUFFIELD ASSOCIATES, INC.
Consuitants in the Geosciences
oring No. GZA-5

at Delaware Recylclable Products . Project No. 2938.GB | Logged By WHS
Landfill Cell 4 .
Drilling Agency Driller Date Started 7/14/94
Walton Corporation Gary Truver Date Finished 7/14/94
Drilling Equipment Weather Surface Elevation Datum
CME 55, Truck Mounted Clear 32.5 Ft. NGVD
Hollow Stem Augers

Drilling Procedures G’roundwaterObservati’ohs' ’

Standard Penetration Test Time
(24 inch drive interval) Level
Bottom
Sample Strata
ol “Depth (ft) Depth (ft) Recy No. Blows
No. | FROM TO FROM TO () per 6 inches Sample Description
: ‘ Gray silty clay, trace to little fine sand; trace
9 33.0 35.0 34.7 _ ‘ 5-8-12-18 lignite [HNu=0]
34.7 Red & gray clay, trace fine sand
Set 2 inch diameter, PVC observation well
screen interval: 28.9 - 33.9ft. Depth
sand pack interval: 27 -34.2ft.  Depth
grout interval: 0 -271. Depth

top of well elevation: 35.4 ft. (NGVD)

ZRAL (1) Refusal at 3.5 ft.x; off-set 5 ftx and restart. Boring No. GZA-5
JTES: (2) HNu: sample screened with an HNu Model P! 101 Photoionization Detector with 11.7 ev lamp; onng. ' "
reported as PID units.

(3) Sample 6 - wet on spoon at 16.5 feet. Page 2 of 2




DUFFIELD ASSOCIATES, INC.

Consultants in the Geosciences

joring No. GZA-6
a Delaware Recyclable Products Project No. 2938.GB | Logged By WHS
Landfill Cell 4

Drilling Agency Driller Date Started 7/14/94

Walton Corporation Gary Truver Date Finished - 7/14/94
Drilling Equipment Weather Surface Elevation Datum

CME 55, Truck Mounted Clear 32.2 ft. NGVD

Hollow Stem Augers
Drilling Procedures Groundwater Observations -

Standard Penetration Test Time

(24 inch drive interval) Level

Bottom
Sample Strata

- Depth (ft) Depth (ft) recy No. Blows
No. | FROM TO FROM TO )y |- per6inches Sample Description
9 | 200 | 310 |27% 1.2 3-5.7-10 Gray and red clay, little sand [HNu=0]
10 33.0 35.0 1.8' 4-5-7-10 Same [HNu=0]

Set 2 inch diameter, PVC observation well
washed out to 34 ft.= :
screen interval: 27.8-32.81Mt. Depth
sand pack interval:  25.7 - 34 ft.  Depth
grout interval: 0-25.7f Depth
top of well elevation: 34.0 ft. (NGVD)

GENERAL (1) HNu: sample screened with a HNu Model Pl 101 Photoionization Detector with 11.7 ev lamp;
NOTES:-

(2

reported as PID units.
Sample 8 - wet on spoon at 20.5 feet.

Boring No. GZA-6
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DUFFIELD ASSOCIATES, INC. -
Consultants in the Geosciences

TEST PIT
DESCRIPTIVE LOG"
PROJECT: Delaware Recyclable Products Landfill Cell 4 W.O. No.: 2938.GB
CLIENT: GZA GeoEnvironmental, Inc. DATE: 07/19/94

LOGGED BY: MSJ

CHECKED BY: GKE

Test Pit
No.

TP-A1

NOTES: (1)

(2)
3)

(4)

Test Pit
No.

TP-A2

NOTES: (1)
(2)
3)
(4)

Depth
Range (ft.) Generalized Soil Description
0o - 02 Topsoil and root material (brown sandy silt)
02 - -

Miscellaneous fill and debris -- varicolored silt and
fine to medium sand, trace gravel [sample no. 1] and
concrete pieces (maximum 3 ft. length), brick, metal
and bituminous concrete fragments (loose to stiff)

Test pit is located in level field south of billboard and west of bituminous concrete
stockpile.

Excavation terminated at 6 feet below ground surface (practical refusal).

Strong "petroleum-like' odor noticed upon start of excavation, strength of odor
diminished over time.

No seepage or caving observed at completion.

Depth .
Range (ft} - __Generalized Soil Description
0 - 02 _ Topsoil and root mat.
0.2 - -

Varicolored silt and fine to medium sand, trace gravel

and concrete pieces (maximum 5 feet length), brick,
wood, glass & wire (loose to stiff).

Test pit location 30+ feet east of TP-A1.

Slight organic odor noticed during excavation.

Excavation terminated at 5 feet below surface (practical refusal).
No seepage or caving observed at completion.




PROJECT:

CLIENT:

GZA GeoEnvironmental, Inc.

LOGGED BY: MSJ

DUFFIELD ASSOCIATES, INC. -
Consultants in the Geosciences

Delaware Recyclable Products Landfill Cell 4 W.0. No.:

TEST PIT
DESCRIPTIVE LOG

2938.GB
DATE: 07/19/94

. CHECKED BY: . GKE

Test Pit
No.

TP-C

NOTES: (1)
(2)
(3)
(4)

Depth
Range (ft.)
0 0.2
0.2 3
3 8
8 9.5
9.5 13

i3 14
14 -

Generalized Soil Description

Mulch with trace miscellaneous debris.

Fill — varicolored (red, light gray and light brown)
silty clay, trace fine sand; with lenses (1 foot thick,

4 feet long) of sand, silt and gravel (stiff) [Sample
No. 1}.

Light gray and red clay (stiff) [Sample No. 2}.

Varicolored (light gray, red and light brown) clay,
trace to little fine sand; with light brown mottles (stiff)
[Sample No. 3]

Varicolored (red, light gray, purple, light brown) clay,
trace fine sand (stiff) [Sample No. 4].

Light brown fine sanAd‘and silt (medium)

Light brown fine to very fine sand, some silt
(saturated) (loose to medium dense) [Sample No. 5]

Test pit is located in level, mulch-covered area west of maintenance building.
Seepage observation and organic odor noticed from surface mulch layer.
Excavation terminated at 17 feet below ground surface grade.

Rapid seepage and caving at 14 feet below ground surface from all directions observed
prior to complete.




PROJECT:

CLIENT:

LOGGED BY: MSJ

DUFFIELD ASSOCIATES, INC.
Consultants in the Geosciences

Delaware Recyclable Products Landfill Cell 4 W.0. No.:

GZA GeoEnvironmental, Inc.

TEST PIT
DESCRIPTIVE LOG

2938.GB
DATE: 07/19/94

CHECKED BY: GKE

Test Pit
No.

TP-E

NOTES: (1)

(2)
@)

Depth

Range {it.)

o] 2

2 5

5 10

10 13
13 16.5

. 16.5 —

Generalized Soil Description

Orange brown and Iighi brown, varicolored silt and

clay, trace fine sand, trace gravel; trace root material
(dry) (medium) (appears to be fill) [Sample No. 1].

Gray silt and fine to very fine sand, trace gravel; with
lenses (maximum 1.5 feet) of gray fine sand, little silt
(medium stiff) [Sample No. 2].

Varicolored (orange brown, red and light brown) silty

clay, trace fine sand (medium) (appears to be fill)
[Sampie No. 3].

Red and i‘ight _gray clay, (medium stiff)
[Sample No. 4}. ’ '

Dark gray silty clay; with lenses (maximum 0.25 feet

thick) of fine sand (medium stiff to stiff)
[Sample No. 5]. ‘

Dark red and dark gray clay, trace fine sand, trace
gravel (stiff to very stiffy [Sample No. 6].

Test pit is located on a "plateau-like” elevated area. Observed gravelly silt-clay at

surface over much of “plateau”.

Excavation terminated at 18 feet below ground surface. '
No seepage or caving observed at completion.




DUFFIELD ASSOCIATES, INC. -

Consultants in the Geosciences

TEST PIT
DESCRIPTIVE LOG"
PROJECT: Delaware Recyclable Products Landfill Cell 4 W.O. No.: 2938.GB
CLIENT: GZA GeoEnvironmental, Inc. DATE: 07/19/94
LOGGED BY: MSJ CHECKED BY:  GKE
Test Pit Depth
No. Range (ft.) Generalized Soil Description
TP-G 0O - 05 Topsoil and root material (dark brown silt and fine
sand).
05 - 5 Red and light gray clay, trace fine sand; with lenses
(maximum 1.0 foot thick) of light gray clay with some
fine sand (stiff) [Sample No. 1 and Bulk Sample].
5 - - Red (with light gray variegations) clay, trace fine
sand; with lenses (maximum 0.2 feet thick) of light
brown fine sand (stiff to very stiff) [Sample No. 2}.
NOTES: (1) Test pit is located 15 feet north of drainage ditch in low area. Test pit surface

elevation 8+ above bottom elevation of ditch. Observed exposed clay at surface of
north bank of ditch along a distance of 100+ feet west of the test pit.

(2) Excavation terminated at 18 feet below ground surface.

(3) No seepage or caving observed at completion.
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LABORATORY TEST PROCEDURES

SANIFILL DELJOYA RECYCLING LANDFILL
NEW CASTLE, DELEWARE
13731

The following tests were performed with the noted ASTM test
designation:

TEST ASTM DESIGNATION
Moisture Content D2216-92
Moisture Density Relationships D1557-91
Permeability Test D5084 (see Item 2)

Test Procedures for Permeability Tests

Test samples were Iun in general agreement with ASTM
Designation D-5084 nMeasurement of Hydraulic conductivity of
Saturated Porous Materials Using a Flexible Wall Permeameter™.
Tests were on reconstituted samples to specified densities
approximately equivalent to 92 percent of modified proctor
(ASTM D1557-91 Method A) at about 3 percent wet of optimum
water content. :

Reconstituted test specimens were prepared in a manner
similar to that described in section 7.3 of the standard. A
specified amount of soil at the appropriate water content was
weighed in five equal portions. Each portion was tamped by a
means of mechanical tamping foot to a specified height in the
mold. The final test samples all had a length to diameter
ratio of equal to or greater than one. After 5 layers were-
compacted the sample was weighed dimensioned and its unit
weight verified. After verification of the unit weight, the
test sample was placed on a previously de-aired, modified
triaxial cell base and porous stone. A membrane was added and
the sample sealed at the top and bottom by 'O' rings.

Samples were back pressured under a small effective stress to
create complete saturation of the samples. The chamber
pressure was then increased such that the desired
consolidation effective stress was obtained. This effective
consolidation stress was allowed to act approximately 24
hours, or until consolidation was complete. During
consolidation phase, readings of volume change versus time
were recorded.

After consolidation, the response of the soil samples was
checked by increasing the cell pressure and monitoring the
pore pressure. Where required, additional back pressure was
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PERCENT FINER BY WEIGHT

GRAIN SIZE DISTRIBUTION | |
U.S. STANDARD SIEVE SIZE
. .EZ o o o o 8 8
Z Zew S S S D
3 St S T L I
-~
T T
o [ I I T
m
11 I | 1]
, i
o 11 [ | B!
[{s]
P | | i
=) 1 I l P
q 1
rfl I i1l
L i Ll 1,
o i | 11
P I i Ll
T i Bl
o
3 2 1 s} -1 -2 -3
10 10 : 10 10 10 10 10
GRAIN SIZE IN MILLIMETERS
GRAVE SAND
| coeswes Feomse T e —CormsEr wEOTOL_] e SILT |owa
COMPACTION
—. — : zgro alpr volds curve st spsc.grav.= 2.7
127 <
] SOIL PROPEATIES .
124 B : SOIL DESCRIPTION:  Brown CLAY & SILT ﬁ
\ ' | |
INITI TER OR ‘
< T TER L R AN
/\ LIQUID PLASTIC SPECIFIC i
118 S \ LINIT T LIMIT GRAVITY o
15 N 40
S RVAN o
auz AN o~
= N COMPACTION METHOD . ,
= P AN ASTM TEST  DIS57-BL  METHOD A <
w — L2
= /- 7 Ao N AASHO TEST METHOD
- 106 1" 3\ MOLD HEIGHT 4.5 MOLD DIA. 4
Z [g'[‘_'?ogmw"‘“‘ \\ » NO. LAYERS 5 BLOWS/LAYER 25
103 IERAV IR W - HAMMER WT. 40  1bs DROP HEIGHT 181n
E[(; DAG V4 N
100 o '\- : W = 912> J’nwﬁ-l
SANIFILL DELJOYA RAECYCLING
LANDFILL NEW CASTLE. DELAWARE )
COMPACTION-GRADATION
14 13 15 17 19 2% 23 2 27 23 TESTS
% MODISTURE CONTENT gcm;gc N0, TP-F TEST SEF!IESS
v NO.
TEST PIT NO. TP-F S Lo NO. e s
DEPTH 1.0-4.5° REVIEWER 0AS ’ FILE 43731

GZA GEOENVIRONMENTAL, INC.

ENGINEERS AND SCIENTISTS APPENDIX E-11 : ND?




Delaware Recyclable Products, Inc. Geosyntec Consultants
Industrial Waste Landfill Part VI-C: Soil Characterization
Permit Modification Application Vertical Expansion

ATTACHMENT C

BORING LOGS FROM GEOSYNTEC
CONSULTANTS
“HYDROGEOLOGICAL ASSESSMENT
REPORT FOR PROPOSED CELL 4, DELAWARE
RECYCLABLE PRODUCTS INC.”
OCTOBER 1994
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V——aae GEOSYNTEC CONSULTANTS BORING Borehole Location Sketch Map
Atlanta, Ga; Boca Raton, Fla; Bruasels, Belgium; LOG
_ Columbia, M4; Huntington Beach, Cal; Walnut Grove, Cal,
f 1

Identification:___ p-1 Page 1 of 1
Site:__Delaware Recylable Products, Inc. Project No.:_GE3629
Status: __ Environmental Piezometer ’ Drilled: __ 12 July 1994
Tools & Method: 3.25 in. |.D. H.S. Auger w/ SPT Bit Dlameter: 7 in.
Total Depth: ___32 # Ground Elev.: __ 34 ft ms| Surveyor: _ Vandemark and Lynch
Driliing Co.:__ Atlantic Env_ironmental Services Rig:_ Failing 100
Supervisor:___T. Maier : Reviewer;___H. Gill Driller:__T. Parks North: 622,095 #; East: 455678 1
Elov. T . Graphic 3 Depth g4 per "1y - -
(o) oot _.> Lithology Log ‘ T 3 Sce e o Fos Drilling Log
34.0 SAND, brown; fine to coarsa, ittla fine gravel, trace s, modium R
. densa, dry; (SW).
)
S {1 R0 -
)
5
@ § f: lense ol SILTY CLAY, red-brown and white; (CH). 51— o 50 wel.
6 [aR1o]
. ]
8
2701 7.0'SAND, tan fine_ Tiiie S, 10056, dry: (SM).
10 z
3 1afla20
225| 115 2 ¥
POTOMAC FORMATION: SILTY GLAY, mofiiad red-brown and 2
white; dry; medium stift (CH). -
@ 15 ft: CLAYEY SILT: trace fine sand, dry; stitt (ML). 18 3
g 4820
14
@ 20 ft: SILTY CLAY: trace fi d, trace fine gravel mokst: 20 o2on ot
oy it oy race fine sand, tracs gravel mo & T sampla w.
16
22
25 y: @ 25 f1: sampie wet.
9 |6fts5
75| 265 12
SILT AND CLAY, gray; molst; very st (ML-CL). 15
30 ] Q@ 30 ft: sample wet.
8 170420
; 11
20| 32.0|Total Depth: 32 n, * 18 @ 32 ft: boring terméinated.
— 35




] » , B H
doamn. GEOSYNTEC CONSULTANTS) ( BORING || *" Lovaton Skoen
AU.IHH, Ga; Boca Raton, Fla; Brussels, Belgium; LOG
_ Columbia, Md; Huntington Beach, Cal; Walmut Grove, Cal.
of 2 :

Identification: P-3 Page 1
Site: _Delaware Recyclable Products, Inc. Profect No.:_GE3629
Status: __Abandened and Plugged Drilled:__ 14 July 1994
Tools & Method:_3.25 in. 1.D. H.S. Auger w/ SPT Bit Dlameter:_7 in,
Total Depth: __ 47 it Ground Elev.:__est. 40 ft msi Surveyor: __not surveyed
Drilling Co.:__Atlantic Environmental Services Rig:__Failing 100
Supervisor:__T. Maier Reviewer: __ H. Gill Driller:__T. Parks _
Elev. T \ Graphkc 3 DoPth g4 por Ton o |
(fost)  floch .+ Lithology Log _ log § Scale oo Floc. Drilling Log |
40.0 FILL: SAND, tan;fine to coarss, little sit, irace of fine gravel, dry; . i )
medium dense (SM).
3851 V.5 COTUMBIA FORMATION: SAND, brown, fina to coarse. Tiile )
rne to coarse gravel, race sit, dry; medium danse (SW). 7 118138 "
, 12
17
10
7 10
s 12
8 @68f: wel. .
@ 7 A: drill chatter grinding on gravel, unt# 7.5 f1.
12
7 1.
285 115 i2 | 2R !
: | GRAVEL, brown, fine to coarse, fitile fine lo coarse sand, trace o 10 -
si, wet; medium densae (GW). L
N
@ 15 ft: SAND AND GRAVEL; brown; fine to coarse, wet; ~ 3
medium dense (SW-GW). A 9 |4li1s
, 9
20| 170 GRAVEL, brown; fine lo coarse, som fine 1o coarss sand trace - > @ 171t offset borh.g.a ft due to inclination of
sit, wet; ‘;wse (dW). ' . .: augers, backiited with auger aittings.
3
g 3
« 5 I
3 3 |sfos
g 3
52
2t 16 810
11
135 16
13.0
12.0] 280 o -
SILT, red-brownand orange; fittle fine sand, trace day, dry; (ML).
o @ 301t: gravel | tip of spoon.
9
% | 7]i00]
20 .
ZA0R'] @ 321t drove additlonal spoon (o 3251,
; @ 35 ft: sample wet.
@ 36 ft: SILTY CLAY, orange-brown; 5 in. lense, moist; L 10 8g's
very soft (CL). - i




s, Borehole Location Sketch Map
(s GEOSYNTEC CONSULTANTS BORING |
Atlanta, Ga; Boca Raton, Fla; Brussels, Belgium; LOG
s Columbis, Md; Huntington Beach, Cal; Walmut Grove, Cal. J
(dentification:___P-3B Page _ 1 of
\Site:__Delaware Recyclable Products, Inc. Project No.: 683629 J
(Status:___ Environmental Piezometer Drllled;_ 27 July 1994 )
Tools & Method:_3.25 in. 1.D. H.S. Auger w/ SPT Bit Diameter: 7 in.
Total Depth: ___27 ft __ Ground Elev.:___ 40 ft msi Surveyor:__Vandemark and Lynch
Drilling Co.: Atlamic_ Environmental Services Rig: _ Failing 100
\Supervisor: T. Maier Reviewer:__H. Gill Driiter:_T. Parks ", North: 622,143 ft; East: 457,056 1t
Elev. T : Graphic 5 D9Pth- 519 pen. Test aps
o o Lithology Log g 3 Scale oot Fon T Drilling Log
200 - :
ISee P-3 fog for lithology.
5
@ 8 fl: rods wet.
10
2501 150 SRAVEL, light brown: fine 1o coarse, THiis Tha To Goarse Sand, e 15
race sit, wet; medium dense (GW). rehots 10 | 41 2 1.0 @ 16 ft: samplo wet
y : .
11
@ 20 fi: GRAVEL, light brown; fine to coarsa, soms fine to coarse 20
isand, trace siit wet; dense (GW SW). 28
373 2 §2.0 @ 21 f: sample wel.
1831 215 5O TOMAC FORMATION: CUAY, recbrown; dry ST (CH). 3
@ 23 fi: driling resistance decreased.
@ 25 fi: SILT, orange-brown and gray; some fine sand, dry; 25 1: alos
imedium densa (ML-SM). }g E @ 261 ay.
13.0| 27.0{Total Depth: 27 .
- 30
- 35




( a—  GEOSYNTEC CONSULTANﬁ annmc;

Borshole Location Sketch Map

Adanta, Ga; Boca Raton, Fla; Brussels, Bel
\ 4 Columbia, Md; Hunnngton g'cldl. C:‘I.B‘;d.mt Nl':l; Cal LOG J
identification:___P-5 Page of
\Site:__Delaware Recyclable Products, Inc. Project No.. GE:3629
(Status:  Environmental Piezometer Drilled: 19 July 1994 )
Tools & Method: 3.25 in. 1.D. H.S. Auger w/ SPT Bit Dlameter: 7 in.
Total Depth: _ 44.5ft _Ground Elev.:__ 60 ft msi Surveyor:__Vandemark and Lynch
Drilling Co.:___ Atlantic Environmental Services RAlg: _ Failing 100
\Supervisor:___S. Qureshi______ Reviewer:__H. Gill __ Drilter:__T. Parks J North: 622,289 I: East: 457.303 ft
Elev. T . Graphic 3 DePh g1q pen. Test S '
i ~ _. Lithology Log | T 3 Sealn o T e Drilling Log
0.0 OPSOIL: SAND AND GRAVEL, brown: fine, dry: (SW). z
5901 VOISV SAND brown: fine 1o medkum, traca gravel, dry;
maedium dense (SM
3 ] .
RN B
5 S
5
> 2012
8301 7.0 5T UMBIA FORMATION: SILTY SAND, =
red-brown; fine, moist;
medium dense (SM),
10 >
4 13815 .
6 s
4
4501 15.015RND, Wght brown; coarse, fiiia fina gravel, dry: medium donsa EW)J 15 g
Siefs
12
20 g
Sisho
17
@ 25 ft: GRAVEL AND SAND; coarser, moist; (GW). 25 @ 25 1t: 11n. to 2 In. dameter gravel observed in
! auger cuttings.
z aflos
) 20
30 y @ 30 ft: sand wet.
g 7R
13
@ 35 fi: more gravel. 35 3
10188 1.2
12
12




(" A—. Borehole Location Sketch Map
e CGEOSYNTEC CONSULTANTS ORING |
Atlanta, Ga; Boca Raton, Fla; Brussels, Belgium; LOG
k_ Columbia. Md; Huntington Beach, Cal; Walmst ve. CA!. J
(identitication: ___P-6 | _____Page of
\Slte:__Delaware Recyclable Products, Inc. Project No.. GE3629
(Status:___Environmental Piezometer Drliled;__19 July 1994 \
Tools & Method:_3.25 in. I.D. H.S. Auger w/ SPT Blt Dlameter: __ 7 in.
Total Depth; __ 20 ft Ground Elev.:__ 23 ft msl| Surveyor:__Vandemark and Lynch
Drliling Co.:__Atlantic Environmental Services Rig: __Failing 100
\Supervisor:__S. Qureshi Reviewer: ___H. Gill Oriller:_T. Parks ) North: 624777 t; East: 456,431 1
oot o _.+ Lithology Log CThe" £ Scalo J1d. Pen. Test Drilling Log
23 FILL: SAND, brown; five 10 coarse, dry: (SW). : 7,

105} 125

7D 16.0

ry
9
g |1]i02
[ =g 29
et )
@ 6 t: sANogmyﬂnanomedumuacesuctymdum ‘;’ 2812
dense (SW). 7
3
@ 8 f: SAND AND GRAVEL, red-brown; coarse, molst: ; I 10
imedium densa (GW). 13
@ 9 I: CLAYEY SILT, gray; some fine gravel, moid; loose 2
!omediumdensa(ML) 10 3 4817
3 .
7
7
alspr
JCOARSE SAND AND FINE GRAVEL brown and gray; motst; , 23
very loose (SP-GP). 2
1
2 6417
152
POTOMAC FORMATION: CLAY AND SILT, mottled 3
gray-brown; trace fine sand, molst; stiff o very stiff (CL). é 7817
9
3
8
13 | 8 §2o
3D 20.0 Total Depth: 20ft. 2021
-
— 25
-
o
—~ 30

Q@ 14 ft: wel sand and gravel
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Auanta, Ga; Boca Raton, Fla; Brussels, Belgium;
Cotumbia, Md; Huntington Beach, Cal; Walgut Grove, Cal.

LOG

Borshole Location Sketch Map

(identification: ___P
\Shte: Delaware Recyclable Products, Inc.

PW-1

GEOSYNTEC CONSULTANTﬂ Eonmc.j
1

Page

of1]

Project No.:_GE3629

ﬁtatus:

Environmental Piezometer

Orliled:__25 July 1994

Tools & Method:_3.25 in. 1.D. H.S. Auger w/ SPT

Bit Diameter:

7 in.

Total Depth: __ 37 ft Ground Elev.:__ 58 ft msl Surveyor: __ Vandemark and Lynch
Drilling Co.:__Atlantic Environmental Services _Rlg:__Failing 100
\Supervisor:___S. Qureshi Reviewer: __H. Gill Drlller:__T. Parks _ 622970 0; East: 457,200 1
Elev. Top = . Graphic 5 D9Pt s1q pen. Tast - arte
fost)  ttood ~<"_ Lithology Log B tog £ S o nin fec Drilling Log
58.0 TOPSOIL: SAND, brown; fine, dry; (SW). BRI
5701 19 [T SICTY SAND, brown: medium 1o 654758, molst, (SWJ.
g5
3
8
RN EFy
17
4801 100 oL UMBIA FORMA TION: SILTY SAND, Tghl brown: coarse, 10—
ca of fine gravel, moisi; medium densa (SW). 100,80
12 M
14 i T
@ 15 fi: more gravel; (SW-GW). 15 @ 151t: coarse gravel with an appraximate 1 to 2 in.
. 3 dlameter observed in auger cuttings.
s 3]s
10
20—
© 20ft: coarser sand and gravel; (SW-GW). 152 4flos
14
"370| 250 E- 25 @ 2511: gravel fragments with an approximate
[SANDY GRAVEL, red-brown; coarse, wet; medium = 3
densa (GW). RN= alslys _0.5 in, dameter observed In sampling spoon
Rt 10 ) ’
- = 17
R
PRy =
Y
Pl elil=
AYATANLS =
Ll e b
e
e e, e b 30 5
Pl iy =
Hat el e = 7
i Pl sl ol =" [ 0_7
SRR = 17
Ayety et s it 17
I iAE
PEtithei=
Py By
IYENEN=
255] 340 et W
IPOTOMAC FORMATION: SILTY CLAY, red-brown; trace medium =
sand, moist; stitf (CL). e~ a5 3
e 4 .
o 8 |7 [i0®
21.0| 37.0 [Total Depth: 37 f. R 10
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FIGURE
GeOSYNTEC CONSULTANTS !LPROJECT DRPUSANIFILL

.‘

Geomechamcs and Environmental Laboratory
Atlanta, Georgia

LOCATION
NUMBER GE3629

GS FORM: ( ) ASTM D 422, D 2487,
Psz 3/91 10/93 PARTICLE SIZE DISTRIBUTION AND PHYSICAL PROPERTIES ( D 3042 AND D 4318,

U.S. STANDARD SIEVE SIZES AND NUMBERS

3* 2°1.57 17 3/4°1/27 3/8° #4 #10 #20 #40 #60 #100 #200Q
100 ! L ; : O S

%0 \ 10

80

50

20

[
Q

B
o

[,
o
PERCENT COARSER BY WEIGHT

40

PERCENT FINER BY WEIGHT
[
o

70

20

80

10

90

- —t - - - - - : 100
100 10 1 0.1 0.01 0.001
GRAIN SIZE (mm)

COARSE | FINE COARSE MEDIUM l FINE SILT I cLAY
GRAVEL SAND FINES

COBBLES

SAMPLE LOCATION 94G93 MOISTURE CONTENT (%) GRAVEL (%) 54.4

SAMPLE DEPTH (FT) 356-37 LIQUID LIMIT (%) Z | SAND (%) 31.4

SITE SAMPLE ID P-5 (S-8) | PLASTIC LIMIT (%) oF  FINES (%) 14.2

LAB. SAMPLE NO.  94G93 | PLASTICITY INDEX < | ST (%)

DRY DENSITY (pcf) w U ClAaY%)

SPECIFIC GRAVITY COEFF. UNIFORMITY Cu
VOID RATIO (%) COEFF. CURVATURE Cc
PERCENT PASSING U.S. STANDARD SIEVE SIZES AND NUMBERS o PERCENT FINER
[ 22 J1s ] 1 | 3 | 120 | a8~ | #a | #10] #20 | #40 | #60 [ #100] #200|  THAN HYDROMETER
PERCENT PASSING SIEVE SIZES (mm) PARTICLE DIAMETER (mm) |
75 | s0 |378] 25 | 19 | 125] 955 | 4.75 | 2.00 [0.850|0.425]0.2500.150/0.075|0.050{0.020{0.005}0.002{0.001
100 | 100 | 100 | 90 | 74 | 53 | 55 | 46 | 38 | 28 | 20 | 18 | 16 | 14
SOiL CLASSIFICATION: -




_ FIGURE
. GeEOSYNTEC CONSULTANTS
4 PROJECT ORPI/SANIFILL

_Geomechanics and Environmental Laboratory LOCATION

Atlanta, Georgia NUMBER GE3629

GS FORM: Y ASTM D 422, D 2487,
(:52 3/91 10/93 l( PARTICLE SIZE DISTRIBUTION AND PHYSICAL PROPERTIES )Q D 3042 AND D 4318,

U.S. STANDARD SIEVE SIZES AND NUMBERS

37 2°1.5" 17 3/4°1/2" 3/8° ¥4 #10 #20 #40 #60 #100 #200
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GRAIN SIZE (mm) hi
’ COARSE FINE COARSE MEDIUM ] FINE SILT ’ [ CLAY
COBBLES GRAVEL ] SAND FINES
SAMPLE LOCATION 94H99 MOISTURE CONTENT (%) n GRAVEL (%) 17.8
'SAMPLE DEPTH (FT) 35-37 LIQUID LIMIT (%) _‘% SAND (%) 51.9
SITE SAMPLE ID PW1 (S-7)} PLASTIC LIMIT (%) 65 FINES (%)  30.3
LAB. SAMPLE NO. 94H99 PLASTICITY INDEX wé SILT (%)
| DRY DENSITY (pcf) - CLAY(%)
SPECIFIC GRAVITY COEFF. UNIFORMITY Cu
VOID RATIO (%) ) COEFF. CURVATURE Cc
PERCENT PASSING U.S. STANDARD SIEVE SIZES AND NUMBERS PERCENT FINER
3" ] 2" l 1.5" l 1" I 3/4" l 12" l 3/8" ] #4 i #10 ‘ #20 ] #40 [ #60 lmool #200 THAN HYDROMETER
PERCENT PASSING SIEVE SIZES (mm) PARTICLE DIAMETER (mm)

75 50 375 25 19 1251 95 | 4.75 | 2.00 {0.850}0.425]0.250}0.150{0.075}0.050{0.020{0.005{0.002/0.00
100 { 100 | 100 100 100 96 91 82 71 55 43 38 34 30

SOIL CLASSIFICATION: -
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—_Geomechanics and Environmental Laboratory LOCATION

Atlanta, Georgia NUMBER GE3629

( GS FORM:

ASTM D 422, D 2487,
PS2 3/91 10/93 ( PARTICLE SIZE DISTRIBUTION AND PHYSICAL PROPERTIESj[ D 3042 AND D 4318, |

U.S. STANDARD SIEVE SIZES AND NUMBERS

37 2°1.5° 17 3/4%1/2" 3/8° a4 10 #20 #40 #60 X100 #200
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0 : f : O : 100 |
100 10 1 0.1 0.01 0.001
GRAIN SIZE {mm)
COBBLES COARSE l FINE COARSE MEDIUM | FINE SHLT CLAY ]
GRAVEL . SAND FINES
SAMPLE LOCATION 94H101 MOISTURE CONTENT (%) . GRAVEL (%) 19.9
“SAMPLE DEPTH (FT) 5-7 LIQUID LIMIT (%) _]% SAND (%) 52.5
SITE SAMPLE ID P-2 (S-2) PLASTIC LIMIT (%) 55 Fll}lESj"@)Z?G
LAB. SAMPLE 'NO. - 94H101 PLASTICITY INDEX (Da:( S!LT(%)A -
DRY DENSITY (pcf) b CLAY (%)
SP.ECIFIC GRAVITY COEFF. UNIFORMITY Cu
VOID RATIO (%) COEFF. CURVATURE Cc
PERCENT PASSING U.S. STANDARD SIEVE SIZES AND NUMBERS PERCENT FINER
3" [ 2" | 1.5 ] 1" l 3/4" | 12" { 3/8" [ #4T #10 l #20 i #40 rﬁeo ]#100‘ #200] THAN HYDROMETER
PERCENT PASSING SIEVE SIZES (mm) PARTICLE DIAMETER (mm)

75 50 375 25 19 1251 9.5 | 4.75| 2.00/0.850(|0.425{0.250]0.150{0.0750.050|0.020{0.005|0.002] 0.00*

100 | 100 100 | 100 87 87 85 80 71 53 36 32 30 28

SOIL CLASSIFICATION: - ‘
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_ FIGURE \
e, GEOSYNTEC CONSULTANTS || prgect orepsanieiL

iGeomechanics and Environmental Laboratory LOCATION

Atlanta, Georgia NUMBER GE3629

GS FORM: ASTM D 422, D 2487, )
(PSZ 3/91 10/95( PARTICLE SIZE DISTRIBUTION AND PHYSICAL PROPERTIESj& D 3042 AND D 4318,
~ U.S. STANDARD SIEVE SIZES AND NUMBERS
3T 2°1.57 1° 3/4°1/27 3/8* 44 #10 #20 #40 #60 2100 4200
100 T TR M T T T 0
= N E ;
b o B I B : o
b N :
%0 0
> N o
m N T =
o : : : :
& 5 N g
5 : \. : : o
& 40 N 60 &
@ N : w
o N : G
30 : .' 70 &
20 80
10 90
0 : —F - A1 - 100
100 10 i 0.1 0.01 0.001
GRAIN SIZE (mm)
COARSE [ FINE coarse| meowm | FINE SILT . [ cLay
COBBLES GRAVEL . SAND FINES
SAMPLE LOCATION 94H103 MOISTURE CONTENT (%) . GRAVEL (%) 17.2
1 SAMPLE DEPTH (FT) 10-12 LIQUID LIMIT (%) cz) SAND (%) 51.6
I\
SITE SAMPLE ID P-4 (S-3) | PLASTIC LIMIT (%) 65 FINES (%) ) 31 2
LAB. SAMPLE NO. " 94H103 PLASTICITY INDEX U)a(: SILT (%) B
DRY DENSITY (pcf) " | CLAY(%)
SPECIFIC GRAVITY : COEFF. UNIFORMITY Cu
VOID RATIO (%) COEFF. CURVATURE Cc
PERCENT PASSING U.S. STANDARD SIEVE SIZES AND NUMBERS PERCENT FINER
3" i 2" l 1.5 I 1" l 3/4"J 1/2° l 3/8" ] #4 I #10 l #20 | #40 I #60 lmoo] #200 THAN HYDROMETER
PERCENT PASSING SIEVE SIZES {mm) PARTICLE DIAMETER (mm)

75 50 37.5 25 13 125 | 9.5 | 4.75 | 2.0010.850}0.425|0.250}0.150|0.075{0.050{0.020{0.005{0.002| 0.001

100 { 100 | 100 | 100 | 100! 93 | 90 | 83 | 75 | 64 | 50 | 41 | 35 | 31
SOIL CLASSIFICATION: -




, FIGURE
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V4 PROJECT ORPI/SANIFILL

_Geomachanics and Environmental Laboratory LOCATION

Atlanta, Georgia NUMBER GE3629

(PS S e 3 l( PARTICLE SIZE DISTRIBUTION AND PHYSICAL PROPERTIES ’( D 304 g, D 2487, )

D 3042 AND D 4318,

U.S. STANDARD SIEVE SIZES AND NUMBERS

3% 271.5™ 17 3/4°1/2° 3/8° #4 #10 #20 #40 #60 #100 %200
100 ! R : ! et L
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e 3]
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0 : —t : e ' 100
100 10 1 0.1 0.01 0.001 ,
GRAIN SIZE (mm)
COARSE [ FINE COARSE MEDIUM l FINE SHT CLAY
COBBLES GRAVEL SAND FINES
SAMPLE LOCATION 94H105 MOISTURE CONTENT (%) i GRAVEL (%) 2.3
] SAMPLE DEPTH (FT) 7-9 LIQUID LIMIT (%) ) CZ) SAND (%) 29.3
29
SITE SAMPLE ID P-6 (S-3) | PLASTIC LIMIT (%) oF | FINES (%) 68.4
LAB. SAMPLE NO. 94H105 | PLASTICITY INDEX < | ST (%)
DRY DENSITY (pcf) b CLAY(%)
SPECIFIC GRAVITY COEFF. UNIFORMITY Cu
VOID RATIO (%) COEFF. CURVATURE Cc
PERCENT PASSING U.S. STANDARD SIEVE SIZES AND NUMBERS : PERCENT FINER
3" j 2" ! 1.5 [ 1 I 3/4"T 1/2"1 3/8" l #4 l #10 [ #20 ] #40 ! #60 ]#100] #200 THAN HYDROMETER
PERCENT PASSING SIEVE SIZES (mm) PARTICLE DIAMETER (mm)

75 50 | 37.5 25 19 125 9.5 | 4.75 | 2.00 |{0.850]0.425(0.250{0.150{0.075!0.050[0.020]/0.005{0.002} 0.001

100 | 100 | 100 | 100 | 100 | 100 | 100 | 98 | 95 | 92 | 86 | 81 | 75 | 68
SOIL CLASSIFICATION: -
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_Geomechanics and Environmental Laboratory

LOCATION
Atlanta, Georgia

FIGURE

PROJECT DRPUSANIFILL

NUMBER GE3629

GS FORM:

(

PS2 3/91 10/9&( PARTICLE SIZE DISTRIBUTION AND PHYSICAL PROPERTIES )(

ASTM D 422,D 24

87,
D 3042 AND D 4318,

U.S. STANDARD SIEVE SIZES AND NUMBERS
37 2°1.5% 17 3/4°1/2" 3/8"

4 #10 #20 #40 #60 #100 4200
100 'R 0
30 —t ‘1’“\\; 10
N
- AN : T
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o : L : 100
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GRAIN SIZE {mm) ,
COARSE [ FINE COARSE MEDIUM [ FINE SILT CLAY
COBBLES GRAVEL SAND FINES
SAMPLE LOCATION 94H107 MOISTURE CONTENT (%) 0 GRAVEL (%) 8.5
SAMPLE DEPTH (FT) 5-7 LIQUID LIMIT (%) % SAND (%) 51.2
a9
SITE SAMPLE ID ~ P-7(S-1) | PLASTIC LIMIT (%) 55 FINES (%) ) 403
LAB. SAMPLE NO. 94H107 PLASTICITY INDEX m&( §ILT(‘V3)
DRY DENSITY (pcf) - CLAY({%)
SPECIFIC GRAVITY COEFF. UNIFORMITY Cu.
VOID RATIO (%) COEFF. CURVATURE Cc

PERCENT PASSING U.S. STANDARD SIEVE SIZES AND NUMBERS

3" l 2" l 1.5" ' 1" ! 3/4"l 1/2" ! 3/8" | #4 ' #‘IO_[ #20 [ #40 L#GO i#‘lOO!#ZOO

PERCENT PASSING SIEVE SIZES (mm)

PERCENT FINER
THAN HYDROMETER
PARTICLE DIAMETER (mm)

75 50 37.5 25 19 125 | 9.5 | 475} 2.00 |0.850/0.425|0.250(0.150[0.075

0.050{0.0201{0.005{0.0020.001

100

100 100 100 100 24 93 92 89 83 71 62 52 40

SOIL CLASSIFICATION:
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