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1.0 INTRODUCTION

This report presents revised conceptual design plans for the closure of the above

referenced waste disposal sites based on discussion with NYSDEC - Region 9 on June 16, 1992

and NYSDEC's October 30, 1992 comments on the previous submittal entitled "Conceptual

Design Approach For Closure of Inactive Waste Sites No's. 915018, A, B, & C, August 1992".

The remediation approach outlined reflects the limited extent of contaminant migration offsite and

is consistent with an Interim Remedial Measure Closure. Results of laboratory and field testing,

including a field demonstration test program utilizing onsite low permeability soil suitable for

cover, are provided in support of the proposed final cover design.

2.0 EXISTING COVER ASSESSMENT

Investigation to determine the type and thickness of cover soil was performed by URS

during December 1991. Shallow probe samples were obtained on a 50-foot grid spacing, located

by survey, within each disposal area. Samples were collected at approximately 250 test locations

using hand augers and were described in the field by the URS geologist. Thickness of soil cover

and descriptions of material classification and vegetation types at individual bore locations were

recorded. The location of sampling points and interpolation of cover thickness are shown in

Figure 1 (Disposal Sites A and B) and Figure 2 (Disposal Area C). The thickness of fiU material

along the southern portion of Disposal Site C is depicted in Figure 3. Results are discussed by

disposal area in the following paragraphs:

2.1 Disposal Site A

Major till-area A can be characterized as consisting of a southern area containing thick

(> 12 inches) clayey cover soil, and central and northern areas with minimal and discontinuous

cover interspersed with isolated pockets of thicker clayey cover.

Separating the southern area from the remainder of the disposal site is a low east-west

swale which becomes more pronounced alOOg the western perimeter of the site in the vicinity of

sampling locations SW-2 and S5-102. Water ponded in the vicinity of SW-2, at the time of this

J5246.O"J04/00

B/lRMCLPfmm



2.2 Disposal Site B

2.3 Disposal Site C

investigation, appeared to be derived from seepage through waste exposed in the swaie which

receives drainage from low areas west of Building No.2 (Figure 1).

The majority of Disposal Site B, east of survey line 2+00E and south of survey line

1+OON (north quadrant), will be covered by an asphalt parking surface which will provide an

effective barrier for this area (Figure 1). Consequently, investigation of cover thickness in this

area, which coincides with an existing gravel parking area, was not performed.

2

This area includes the main disposal mound and an outlying island of fill immediately

west of the site (Figure 2). In both areas, a continuous layer of soil was found covering waste

materials. In general, most of the area (approximately 65 %) contains 6 inches or more of soil

cover with isolated areas having up to 24 inches of soil. Thinnest cover thickness was found

along the edge of the main fill area where slope grades steepen. Samples of the clayey cover

were obtained for laboratory classification, which demonstrated soil properties similar to those

Cover thickness in the remaining northern and southwestern portion of the site was found

to be highly variable with most test locations reporting less than 6 inches of cover. Although the

surface cover appears to be continuous, waste materials were visible along the slope of the

discharge drain leading to the plant settling pond. Thickest cover depths were reponed toward

the settling pond on the northwestern corner of Site B.

The presence of a 4 to 8 foot thick day mound (from recent construction excavation

activities) within the central area of the site precluded testing of this area. Samples of the clay

mound soil (to be used for site cover), and undisturbed block samples of the clayey cover within

the southern area of the site, were obtained for laboratory classification and permeability testing

(Figure 1). The results of this testing (Appendices A.I, and A.2) indicate permeabil ity of the

existing cover to be equal to, and less than 1 x 10-7 cm/s demonstrating the suitability of the

existing onsite soil for low-permeability cover.

35246.02104100
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3.2 Borrow Source Characterization

3.1 Cover Construction

3.0 COVER CONSTRUCTION AND CERTIFICATION SUMMARY

compactor is the equipment of choice for compacting the proposed 18" cover for these sites.

3

The uniformity and consistency of the onsite clay sources is demonstrated in test boring

The sheepsfoot compactor used in the test pad construction weighed approximately 25,000

lbs., had 6-inch long feet, and was equipped with a vibrator. In order to achieve an average

permeabil ity coefficient of 1 x 10-7 cm/sec, or less, in the final cover, the weight of the

compactor will be increased and the foot depth will be 8-inches.

Clayey soil suitable for placement as low penneability cover is currently stockpiled within

Disposal Site A (Figure 1). This material, consisting of approximately 1,200 cy of soil, is from

a recent foundation excavation and is free of foreign material. This soil will be supplemented

by the excavation of onsite sources of similar origin and quality. These sources include clay soil

placed as cover within the waste areas, and excavation of borrow from an area designated east

of the settl ing pond (Figure 1). Total estimated volume of low permeability soil from all sources

is 22,000 cy.

On July 21, 1992, test pads were constructed using locally available ciayey soils

(described in the following section) in several configurations and compaction modes. TabLe 1

summarizes the test data which is presented in Appendix A.3. In constructing the 18-inch test

pad made from a single lift of clay, a sheepsfootroller was empLoyed for final compaction. That

roller produced a noticeably higher result for field measurement of in-place density, as well as

a lab test of 4 x 10'8 em/sec permeability. Those results indicate that the sheepsfoot roller

defined for the borrow stockpile and borrow areas (Figure 2 and Appendix A.I). Probes of

waste depth along the southern margin of Area C revealed the existence of a 50 to 75 foot wide

perimeter zone which contained waste material less than 12 inches thick (Figure 3).

35246.0'2/W/OO
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3.3 Construction Quality Assurance (COA) Testin!:

records (Appendix B), and laboratory test data as presented in Appendices A.1 - A.3 and

summarized in Tables 2 and 3. Coarse fragments greater than 3-inches in diameter were not

present in the soil. Material characterization tests performed on samples from the Area A clay

stockpile, and the proposed clay borrow area east of the settling pond (Table 2), confirm the

similarity of these source materials. Consequently, remolded laboratory tests and tests performed

on 'undisturbed' soil cores from demonstration test pads (Table 3) are representative of both the

stockpile and proposed borrow area materials.

I
I
I
I
I
I
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I
I
I
I
I
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I
I
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o Material for low permeability cover will be placed at sufficient thickness to

produce a compacted layer 18 inches thick. Clay soil will be placed using a

dozer or pan and subsequently compacted using a medium to heavy weight

(30,000 to 50,000 pound) sheepsfoot roller with 8-9 inch depth feet. Refer to

the demonstration test pad results (Appendix A.3) to substantiate the compaction

of a single 18 inch lift using 4 to 6 roller passes which achieved an average

permeability of 1 x 10-7 em/sec or less.

o The moisture content of the soil and resulting compacted density wiH be tested

during placement to insure the material lies within the window of acceptable

values necessary to achieve the required permeability result. The window

delineated in Figure 4 defines the acceptable moismre-density range for

compaction of the onsite clay material. Limits for the test window were

established based on laboratory permeability results from remolded compaction

samples and were confirmed by the results from undisturbed cores taken from the

field demonstration test pads (fables I and 3).

The lower limit for field compaction requires a minimum 95 percent of Standard

Proctor maximum density. Acceptable water content ranges from 2 to 3 percent

drier than, to 3 to 6 percent wetter than optimum moisture as referenced to

Standard and Modified Proctor results, respectively. For application of this

approach see EPA/625/4-89/022 - Chapter 6.0 Requirements for Hazardous

4



4.1 Disposal Site A Plan

The specifics of the Interim Remedial Measures to be implemented for each area are

presented in the following sections.

REMEDIAL ACTION APPROACH
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Waste Landfill Design and Construction.

Certification QA/QC testing requirements will be conducted in accordance with

Table 4.

No action is required for the southern portion of major fill-area A (Figure 5)

where clay cover thickness exceeds 12 inches, vegetation is well established, and

the surface is sufficiently sloped for drainage. Laboratory test data (Table 2)

from undisturbed samples of the clay cover indicate hydraulic conductivities of

lxlO-7 cmls and less, and fine content in excess of 76 percent. The area

encompasses approximately 1.2 acres.

No action, with provision for additional groundwater monitoring and/or test

pitting is required for Minor Waste Area 'A'. Investigation (including test pit

excavation CURS Report 4192) and hand auger probing, has demonstrated 2 to 3

feet of clayey cover (from settling pond excavation) throughout most of the area.

The western margin of the area is diversely vegetated with mature trees. A

monitoring well is to be installed downgradient of this area to monitor long-term

groundwater quality and evaluate the need for future action. To determine the

parameters included in the long-term monitoring program, two waste samples

will be collected and analyzed for TCLP parameters.

Regrade the east-west swale separating the southern from the central and northern

disposal areas. Low-lying areas east of the site can be effectively drained by

extending the cover on the southern portion of site and diverting the drainage

5
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southwest into the plant settling pond. Any waste materials removed from the

drain are to be placed within the main fill area.

To address waste contaminant migration the swale will be lined with the same

compacted clay soil used for site cover, and vegetated as necessary to prevent

erosion. The integrity of the protective cover, including the swale area, will be

inspected and maintained throughout the closure period in accordance with the

Post-Closure Maintenance/Repair Plan to be developed during design.

During construction, the Contractor will be required to submit for approval a

Sedimentation Control Plan. This plan will address the problems of short term

contaminant migration resulting from disturbance of the soils.

NYSDEC Division of Water will be contacted during design to address potential

impacts to the existing settling pond's SPDES permit.

A portion of the northerly and easterly parts of fill-area A will be paved to

provide needed tractor-trailer staging for this expanding production facility

(Figure 5). Pavement will consist of 8 inches of stone over prepared subbase

with 4-inches of Type #6 binder. The existing access roadway will be expanded,

covering part of the easterly portion of the area. Grades wiH be established to

provide for surface water drainage away from unpaved areas into strategically

located catch basins connected to the existing storm drain system, which leads to

the settling pond.

The northern portion of waste area 'A' will be excavated and incorporated into

central waste area 'A' (Figure 5).

Central waste area 'A' will be contoured as necessary to facilitate site drainage,

cover placement, and erosion control.

Sufficient clay borrow will be added to regraded central area 'A' (induding

6
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4.2

drainage swale) to constitute a continuous compacted clay soil layer 18 inches

thick. This will be covered with 6 inches of soil amenable to plant growth.

o Recontoured and disturbed areas will be seeded and mulched.

o Due to the presence of impermeable underlying soils. the site A closure does not

warrant the installation of a leachate or groundwater collection/treatment system.

Disposal Site B Plan

o . The gravel parking area and access road to Gate No.3 will be paved with 8" of

stone overlaid with 2-inches of Type #3 binder and l-inch of lOp surface.

Surface drainage will be directed. to catch basins and discharged into the

waterway feeding the settling pond. Post-closure monitoring will be conducted

to determine effectiveness.

o Rather than, pulling back waste ex.posed in the drainage ditch, the discharge pipe

will be extended halfway to the settling pond, the discharge drain will be

backfilled with common borrow soil, and surface prepared for cover (Figure 5).

a The waste from the southern portion of area 'B' will be ex.cavated and

incorporate it into northern area 'B' or central area' A' (Figure 5).

o The northern waste area 'B' wi!! be contoured for drainage and sufficient soil

will be added to constitute a continuous layer of compacted clay 18 inches thick

with a 6 inch cover of soil amenable to plant growth. Other suitable cover

material, including use of gunite concrete applications, may be substituted for

steep slopes at the time of final design.

I
I
I
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Recontoured and disturbed areas will be seeded and mulched.

Due to the presence of impermeable underlying soils. the site B closure does not

7



5.0 CONCLUSION

4.3 Disposal Site C Plan

Dunlop's initial proposal of 12-inches of uncompacted subsoil and 6 inches of soil capable

of supporting vegetation was protective of the environment. The additional work. proposed in this

Interim Remedial design is only directed at providing the Department and public with further

I
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warrant the installation of a leachate or groundwater collection/treatment system.

o The shallow fill from the southern margin of the site will be removed and a

swale for east-west drainage will be established (Figures 3 and 6). This swale

will discharge into the north-south trending drainage ditch which flows into the

Town of Tonawanda storm sewer via a culvert. The topsoil, fill, and clayey

subsoil materials will be segregated for site grading and cover purposes.

o The outlying fill pile west of the site will be excavated and incorporate it into the

main fill area (Figure 6). The topsoil will be segregated for cover placement.

o The existing cover material from the mam fill area will be removal and

stockpiled. The area will be contoured removed and stockpiled as necessary for

site drainage and the northern fill edge will be regraded to achieve an acceptable

slope for cover placement and erosion control. Minimal disturbance to the

adjacent wetland areas (less than one acre) is anticipated.

o Sufficient soil will be added to constitute a continuous layer of compacted clay

borrow 18 inches thick with a 6 inch cover of soil amenable to plant growth.

a Recontoured and disturbed areas will be seeded and mulched.

o Due to the presence of impermeable underlying soils, the site C closure does not

warrant the installation of a leachate or groundwater collection/treatment system.

8



assurances that a protective condition will be achieved and maintained.

In addition, because of the resulting standing head of soil water in the intermediate cover

directly overlying the compacted clay, the annual average percolation into the waste would more

than double (Appendix C). There is no hydraulic benefit, therefore to the intermediate cover.

Also, since a Post-Closure Maintenance/Repair Plan will be prepared and implemented, the

integrity of the clay will be maintained without the need for an intermediate cover.

Moreover, the proposed cover of 18 inches of compacted clay soil and 6 inches of soil

capable of supporting grass, in combination with the regrading and drainage improvements, will

results in approximately 97 % of all precipitation being kept from the wastes (3% annual average

percolation) as shown by the HELP model infiltration analysis presented in Appendix C. The

cost of this proposal is estimated to be $500,000. If Dunlop were needlessly forced to place an

additional 24 inches of uncompacted intermediate cover, it would have to spend an additional

$325,000 to purchase and place the material.
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- -- - - - - - - --
TABLE 1

- - - - - - - -
FIELD COMPACTION AND LABORATORY TEST DATA SUMMARY

Field Moisture-Density Data Laboratory Test Data

6" List Test Pad % Dry Unit Wt (PCP) Permeability (Cm/S)

Compaction
In-place In-place (Modified Moisture Entire Core Trimmed Density Trimmed Density

Density (pet) Moisture (%) Proctor) Content (%) Sample Adjusted Sample Adjusted

(A) Bottom Lift 113.2 13.0 90.2 16.0+ + 116.5 109.4 114.9 1.7xWs 1.6x 1(}8

116.3 13.6 92.7

(B) Middle Lift 115.8 13.9 92.3 15.8+ + 122.5 111.8 113.1 2.6xl(}s 9.9xW8

117.6 13.1 93.7

(C) Top Lift 115.9 13.2 92.4 16.3++ 117.6 Ill. 7 7.9xW8

116.7 14.1 93.1

9" List Test Pad % Dry Unit Wt (peF) Permeability (Cm/S)
Compaction

In-place In-place (Modified Moisture Entire Core Trimmed Density Trimmed Density
Density (pet) Moisture (%) Proctor) Content (%) Sample Adjusted Sample Adjusted

(A) Bottom Lift 114.3 14.6 91.1 14.6+ + 119.2 Ill. 3 113.1 1.IxWs 5.9xW8

115.0 14.6 91.7

(B) Top Lift 14.1 14.0 91.0
116.4 13.2 92.8

H
>--'
I

>--'
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- - - - - - - - - - - - - - - - - - -
TABLE 1 - Continued

18" List Test Pad % Dry Unit Wt (PCF) Permeability (Cm/S)
Compaction

In-place In-place (Modified Moisture Entire Core Trimmed Density Trimmed Density
Density (pet) Moisture (%) Proctor) Content (%) Sample Adjusted Sample Adjusted

(A) Dozer 115.4 14.9 92.0 15.7+ 123.1 109.5 1.1xl0-7

Compaction 117.3 12.9 93.5 15.4 + +
16.8+ + 123.4 108.2 110.7 7.1xlo-~ 4.1 xl 0-8

(B) Sheepsfoot
Compaction
·6" Depth Reading 120.5 12.0 96.1 16.4+ 130.9 114.9 2.1xHJ8

121.4 12.9 96.7 16.0+ +
-12" Depth Reading 121.2 11.2 96.6

117.3 12.2 93.5

+ Moisture content test specimen trimmings.

+ + Average moisture content from test core intervals.

3~246.02JBrrablcl/nlill
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TABLE 2

DUNLOP CLAY BORROW SOURCE AND EXISTING CLAY COVER
TEST DATA SUMMARY

I Clay Borrow Grain Size (%) Atterberg Limits
Source

Gravel* Sand Silt Clay LL PL PI Wc% Permeability K (cm/s)

I N +65/W +00-2.5' 2 12 23 63 19.0
2.5-9.0' 2 10 25 63 34 17 17 18.4

I
N +65/W +500-2.5' 2 17 24 57 46 21 25 25.2

2.5-9.0' 1 9 24 66 23.7

N +651W + 100 0-2.0' 3 14 23 60 18.2

I 2.7-6.5' 1 6 26 67 37 20 17 20.9

N +65/W + 1500-2.5 2 10 23 65 20.0

I
2.5-8.5 1 9 23 67 35 17 18 15. I

!'.' -,- 130/Q+50 0-2.5 2 13 17 68 21.4
3-9.0 1 10 24 65 40 20 20 22.1

I N + l30/W + 1000-2.0 2 15 26 61 23.9
3-8.0 2 11 25 62 38 18 20 25.3

I Clay Soil Stockpile

DLP-A-GS #1 10 14 24 42 32 18 14

I
DLP-A-GS #2 0 10 35 55 45 22 23

DUN SP #1 5 10 25 60 34 18 16 4.6

I
In-Place CoverlWaste Area A

DLP-A-SS #1 4 18 37 41 37 21 16 7.5 x 10-8

I DLP-A-SS #2 0.2 10 36 54 45 22 23 1.1 x 10-7

In-Place CoverlWaste Area C

I STA 5 +50N/4+00E 0-2.5 ft 13 16 23 48 21.0

STA 6+00N/6+50E 0-1.2 ft 8 16 19 68 22.4

I STA 4+50NI7+00E 0-1.7 ft 6 18 19 57 21.8

STA 2+00N/4+00E 0-2.8 ft 3 12 22 63 18.9

J5246.Q1/TabIeJlmm

I.. Gravel size does not exceed 3 inches in diameter
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Moisture - Density Test Proctor Point Moisture - Density Permeability

Max. Dry Density (pet) Opt. Water Content (%) Dry Unit Wt (pet) Water Content (%) K (cm/s)

(A) Standard Proctor

115.6 15.4 108.0 9.8 8.3x 10.8

111.5 12.9 7.2x10·7

116.1 14.8 2Ax 10.8

114.5 16.8 2Ax 10-8

111.2 18.5 1.6x 10-8

(B) Modified Proctor

125.4 12.2 121.1 9 1.3xlO-8

123.8 10.6 8.8x10-9

124.9 12.2 5 .2x 10-9

123.5 13.6 5.2x10·9

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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I
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I J524602JijlTable3l=

TABLE 3

DUNLOP CLAY BORROW MATERIAL
PROCTOR COMPACTION AND PERMEABILITY TEST DATA

COMPOSITE SAMPLE DUN SP #1 (See Table 2)

T3-1



-------------------
TABLE 4

CERTIFICATION QAJQC TESTING REQUIREMENTS
BORROW SOURCE AND CAP CONSTRUCTION

PARAMETER FREQUENCY TEST METHOD

(A) Source Testing Grain Size 1 Test per 2,500 cy ASTM 0-422
Moisture Content 1 Test per 1,000 cy ASTM 0-3017
Atterberg Limits 1 Test per 1,000 cy ASTM 0-4318
Moisture - Density 1 Test per 5,000 cy or change in ASTM 0-698

material
Lab Permeability 1 Test per Proctor EM 110-2 1906 or

ASTM 0-5084

(B) Construction Testing* Density 9 Tests/Acre/Lift
Moisture Content 9 Tests/Acre/Lift
iJ ndisturbed Permeability** 1 Test/Acre/Lift

* Field test results will be compared to, and evaluated against, quality control testing and demonstration tcst pad confirmation results.

** Test to be performed on representative specimen from mid-section of shelby tube corc.
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DUNLOP TIRE CORPORATION
INVESTIGATION OF HAZARDOUS WASTE SITES
GEOTECHNICAL TESTING RESULTS

Mr, Daniel J. pyanowski
Environmental & Services
Dunlop Tire Corporation
P.O. Bolt 1109
Buffalo, New York 14240

I
I
I
I
I
I

January 28, 1992

RE:

URS CONSULTANTS, INC.
282 DELAWARE AVENUE

BUFFALO, NEW YORK 14202·1805
(716) 856·5638

FAX 1716) 856·2545

Engineer

URS
.HL),I~~.

90,,10>1
3UFc~lO

CL~\'ElJdjO

,~t)<.. ~M8uS

'JE'jvER
"'4E'.'. (0'11(
uo.PA~.'US ~u

~lr.', '='~I_E~~S
")":"J ;;'(":"jCISC~

:-\'j \~J.rE0

-:. .\ ~. _::
;...' • I':' ~ Eo ..:. • -

,,\ ; r-11 • ;', l ~ ~ ", ~ I...

I
I

Dear Mr. Pyanowski:

Enclosed are three (3) copies of the Empire Soil Laboratory report for so11
samples collected by URS on January 6, 1992. Laboratory tests were performed on
the followlng samples to determine their suitability as capping macerial for

Waste Slte A:

Very truly yours,

Please let me know if YO\l have question. or COllUllents, or if you require

additional copies.

Permeablli ty tests performed on the two undisturbed ' cap' samples, provi.ded
further confirmation of the low permeability of the In· place cover soU.
Hydraulic conductivity values of 1 x 10·' cm/.ec and le,. are derived for tese
results extrapolated to an effect.ivlII hydrau.lic gradient of 1.0 which best
simulates actual field conditions.

The approximate locations from which these samples were obtained are shown in
Figure 1. Grain size analysis of the four samples indicate a silty clay soil
(USCS: CL _ lean clay as per ASTM Designation 2487-85) with a moderate to low
plasticity. The high percentage of fines (74 to 89 percent finer than 0.074 mm)
confirms the inherent impervious nature of both the existing clay cap and recenC
onsite borrow material slated for use as cover on the remainder of Site A.

Grab samples from clay borrow pile within northern area of

Site A.

Undisturbed block samples of clay (cap) soil from southern
portions of Site A.

DLP-A-GS #1
DLP-A-GS #2

DLP-A·SS #1
DLP-A-SS #2

I
I
I

I
I

I
I

I
I

URS CONSULTANTS, INC.

~~uJ.\
Charles W. Hurley
Project Manager

I
CWH/DRL/ys
Enc.
l-2S-92L.DP

I
cc: Mr. John Oorlon - UllS

Mr. DuaM Lenhardl - U1tS
Mr. Mike OUlmAM - URS
File: 3524600 (1000)
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GEOTECHNICAL TESTING REPORT
DUNLOP TIRE CORPORATlON

BUFFALO, NEW YORK

FOR:
URS CONSULTANTS, INC.

BUFFALO, NEW YORK

JOB NO. GOO8.008
JANUARY, 1992

~AN 2 4 1992
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January 22, 1991

Mr. Duane R. Lenhardt, PhD
URS Consultants, Inc.
282 Delaware Avenue
Buffalo, New York 14202-1805

Dear Mr. Lenhardt:

SUBJECT: GEOTECHNlCAL TESTING
DUNLOP TIRE CORPORATION, BUFFALO, NEW YORK

Transmitted herewith are the results of geotechnical testing performed on two (2)
undisturbed block samples and two (2) bag samples of soU from the subject project.
The work was performed in accord with your telephone conversation and with a lener
to Mr. Kevin Czaja on January 7, 1992.

Cylindrical permeability test specimens were trimmed from the block samples. The
remaining portion of the block samples oave been resealed with cheesecloth and wax
and is currently being stored in our wet room.

Trimmings from the block samples and a portion of the material from the bag samples
were used for grain size distribution test (ASTM 0422) and Atterberg Limits test
(ASTM 04318). Individual test reports for these tests are presented in Appendix A.

The permeability tests were performed in accordance with ASTM Designation 0 5084
using a backpres5ure of about 80 psi. Each specimen was subjected to two
successive diHerentlal pressures, the second one approximately half the magnitude of
the first. For material behaving in accord with Darcy's Law, the two test runs should
have resulted in close to the same permeability. For these samples compliance with
Darcy's Law was not particularly good. This could be due to preferential flow along
the path of rootlets noted in the specimens. Examinations of the specimens after
testing also indicated a tendency to blocky structure of the soil. The results of the
permeability test are contained in Appendix B.
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It has been a pleasure working with your firm again on this interesting project. Should
you have any questions or in case we may be of further service, do not hesitate to

contact the undersigned at 716-735-3400.

Respectfully submitted,

EMPIRE SOILS INVESTIGATIONS, INC.

~~~
( Jorgen F. Christiansen, PE

Director, Geotechnical Testing

JFC/srk

ENCLOSURES

A memtler 01 Itl. [HIH] group 01 CQlT\plnl"
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SOIlS lNVESfIGATIONS INC

APPENDIX A
GRAIN SIZE DISTRIBUTION

ATIERBERG LIMITS

1\ memOIr 01 ttl, HIH group 01 compatllU



GRAIN SIZE DISTRIBUTION TEST REPORT

GRAIN SIZE DISTRI8UTION TEST REPOAT

EMPIRE SOILS INVESTIGATIONS. INC Figure No. 1
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LIQUID AND PLASTIC LIMITS TEST REPORT
60

CH Of" OH V
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x /I1J 40
0 '/z
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~.... 30u
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r
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LIaUID LIMIT

Locction + Description LL PL PI -200 ASTM 0 2487-8S

• OLP-A-SS .1 CL.. Leen clay with
37 21 16 77.37 sand

Pro j ec t No.: G008.00e Remarks:
ProJect: DUNLOP TIRE CORPORATION

Cll.ent: URS CONSULTANTS. INC.

Locat l.on: MATERIAL. SIEVED THRU

'40 SIEVE
Date: JAN, 16, 1992

LAB NO. 1123.001
LIQUID AND PLASTIC LIMITS TEST REPORT

EMPIRE SOILS INVESTIGATIONS. INC Fig. No. j
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GRAIN SIZE DISTRIBUTION TEST REPORT
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Project: DUNLOP TIRE CORPORATION CLIENT: URS CONSULTANTS

• Location: OLP-A-SS "2

Date: ..JANUARY 16. 1992 LAB ND. 1123.002
GRAIN SIZE DISTRIBUTION TEST REPORT

EMPIRE SOILS INVESTIGATIONS. INC FiQIJr"" NO, 1
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LIQUID AND PLASTIC LIMITS TEST REPORT
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APPENDIX B
PERMEABILITY TESTS
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Sample rder.:Hlcation: LAB NO. 1123,001

(ASTM 0

SA.."1PLE DATA:

DUNLOP TIRE CORPORATION

BUFFALO. NEW YOU

PERMEABILITY TEST REPORT

____~3~.3~ Optimum Moisture Content (\):
-4 -----
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-87.51xlO Permeameter Type: FLEXIBLE WALL
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Cell Confi:'\lng Pressure (psi):

Test Pressure (ps II : 85.9
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Differential Head (psi) : ~5~.~7_
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Flow Rate(6V/t)~m~sec)O J.19xlO A

-7
Permeability (em/sec): a 1.04xlO t::.

TEST DA7A:

Specimen He.l.ght (ern) : ...I.5......\L6.1-7

Spe e i me n D1 do me te r (em) : ---.:..7.:...2=-6~ _---::D~L~P_-~A_- =..S::.;S;:...;1=---~(...:::8~+~5..:.0.=E.L../.:..7 ..:.;~:!.:O~N~)!-.. _

Dry Unit Welght (pef) : ---- ~1~O~5~.;2__ Visual Dese:lption: Brown ~ Grey SILT &

MOlsture Content Before Test (\) : ~1..:.8~.~4__~C~L~A~Y~.~t~r~a~c~e_T~o~p~so~i~l~~~r~o~o~t~l~e~t~s~ ___

19.3 Rema.rks: Blocky structure. but no

95.0 open fissures observed.

83.1 Maximum Dry Densi ty

79.8

I
I
I
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DLP-A-SS~2

DUNLOP TIRE CORPORATION

BUFFALO, NEW YORK

7.28

PERMEABILITY TEST REPORT

25 50
HYDRAULIC GRADIENT - t::. nIL (C1I\/cm)

--- .. - -­._-_... - --­-.- ----

SAMPLE DATA:

________________~6~.~2~4_ Sample Identification: LAB NO. 1123.002

/ I I _ ".. ' _~ I _....... _ , -

~PERMEA81LITY

- -o

=-

TIME - t (sec}

o

50

100

150

10 -6 10
lJ •II
In ,......
E
tJ

.iC
It

I

>-
C0- 2
~

~
~

~ 10- 7
1

~ ••\I.l
C. .6

____----------~9~9_.~9--- Visual Descrlption: Mottled Brown SILT ~

22.1 CLAY, trace rootlets

22.9 RemarKS: Blocky structure, but no

Cell Confining Pressure (psi.) : 9""""5_.""""0_ open fissures observed.

Test Pressure (psi): 85.5 82.1 l1aximum Dry Density

BaCK Pressure (psi): 81.3 80.1 (ASTM 0 (pcf):

Differential Head (psi}: 4.2 2.0 Optimum Moisture Content (\) : _
-4 -4

Flo.... Rate (6V!t)(cm l /sec}04.76xlO 6 1.80xlO Percent Compaction: _
-7 -7

Permeability (cm/sec): 02.29xlO t::. l.b9xlO Penneameter Type: FLEXIBLE WALL

T::ST DA7A:

SpeClmen He .. qht (cm) :

Specimen olame ter (cm) :

Dry Un i t Weight (pet) :

MOlsture Content Before Test (\) :

Mo i s tu re Content After Test (\) :

I
I

~

~

I ~
~

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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APPENDIX A.2

MATERIAL QUALITY

AND PERMEABILITY TEST DATA

CLAY BORROW AREA EAST OF SETTLING POND

AND AREA 'A' CLAY STOCKPILE



Very truly yours,

-----

J. rL.~r 1r.),
90STO~1

auF<·LO
Cl:\'EuH~O

,"JL "M8uS
'cE "'IE R
NE','f (O~'"

:JAPA'.~LJS "-Jj

~If", ,':'~LE':'N5
~.lrl ':~.PjCISC:"

.,.\'~ \~J.rE0

• :. .\ ~ ~ 1- :

,;...; '",', SE .l, .-

, .... ~~I~.ll~=r-i ..II.-

URS
URS CONSULTANTS, INC.

282 DELAWARE AVENUE
BUFFALO, NEW YORK 14202-1805

1716) 856-5638
FAX (716) 856·2545

DLP-A-SS #1 Undisturbed block samples of clay (cap) soil from southern
DLP-A-SS #2 portions of Site A.

~;-~--Gr;b samples from clay borrow pile within northern a~-
DLP.A-GS #2 Site A.

Please lee me know if you have quescions or cOlllments. or if you require

additional copies.

URS CO~SULTANTS, INC.

~~~.\
Charles W. Hurley
Project Manager

ClJH/DRL/ys
Ene.
1·28·92L.OP

The approximate locations from which these samples were obtained are shown in
Figure 1. Grain size analysis of the four samples indicate a silty clay soil
(USCS: CL _ lean clay as per ASTM Designation 2487·85) with a moderate to low
plasticity. The high percentage of fines (74 to 89 percent finer than 0.074 mm)
confirms the inherent impervious nature of both the existing clay cap and recent
cnsite borrow material slated for use as cover on the remainder of Site A.

Mr. John Oorton • URS
Mr. Duane lAnh.nJl • U1tS
Mr. Mite OullTllM • URS
Filo: "246.00 (1000)

Permeability tests performed on the two undisturbed ' cap' samples. provided
further confirmation of the low permeability of the in-place cover soil.
Hydraulic conductivity valu•• of 1 X 10·' cm/.ac and less are derived for test
results extrapolated to an effeceive hydraulic gradient of 1.0 which beat
simulates actual field conditions.

Enclosed are three (3) copies of the Empire Soil Laboratory report for so11
samples collected by URS on January 6, 1992. Laboratory tasts were performed on
the following samples to determine their suitability as capping material for

Waste Site A:

Dear Mr. Pyanowski:

RE: DUNLOP TIRE CORPORATION
INVESTIGATION OF HAZARDOUS WASTE SITES
GEOTECHNICAL TESTING RESULTS

Mr. Daniel J. Pyanowski
Environmental & Services Engineer
Dunlop Tire Corporation
P.O. Box 1109
Buffalo, New York 14240

January 28, 1992
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SOILS INVESTIGATIONS INC

GEOTECHNICAL TESTING REPORT
DUNLOP TIRE CORPORATiON

BUFFALO, NEW YORK

FOR:
URS CONSULTANTS, INC.

BUFFALO, NEW YORK

JOB NO. GOO8.008
JANUARY, '992

A memb.r 01 th. [HIH] group 01 campaniU

'JAN 2 4 1992
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January 22, 1991

Mr. Duane R. Lenhardt, PhD
URS Consultants, Inc.
282 Delaware Avenue
Buffalo, New York 14202-'805

Dear Mr. Lenhardt:

SUBJECT: GEOTECHNICAL TESTING
DUNLOP TIRE CORPORATION, BUFFALO, NEW YORK

Transmitted herewith are the results of geotechnical testing performed on two (2)
undisturbed block samples and two f2) bag samples of soil from the subject project.
The work was performed in accord with your telephone conversation and with a letter
to Mr. Kevin Czaja on January 7, 1992.

Cylindrical permeability test specimens were trimmed from the block samples. The
remaining portion of the block samples have been resealed with cheesecloth and wax
and is currently being stored in our wet room.

Trimmings from the block samples and a portion of the material from the bag samples
were used for grain size distribution test 'ASTM 0422) and Atterberg Limits test
(ASTM 04318). Individual test reports for these tests are presented in Appendix A.

The permeability tests were performed in accordance with ASTM Designation 0 5084
using a backpressure of about 80 psi. Each specimen was subjected to two
successive differential pressures, the second one approximately half the magnitude of
the first. For material behaving in accord with Darcy's Law, the two test runs should
have resulted in close to the same permeability. For these samples compliance with
Darcy's Law was not particularly good. This could be due to preferential flow along
the path of rootlets noted in the specimens. Examinations of the specimens after
testing also indicated a tendency to blocky structure of the soil. The results of the
permeability test are contained in Appendix B.

A member of I". [HIH] grou~ 01 companlU
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It has been a pleasure working with your firm again on this interesting proiect. Should
you have any questions or in case we may be of further service, do not hesitate to
contact the undersigned at 716-735-3400.

Respectfully submitted,

EMPIRE SOILS INVESTIGATIONS, INC.

tf'P~C.Christiansen, PE
Director, Geotechnical Testing

JFC/srk

ENCLOSURES

A meme.r 01 tn, [HIH] grO\Jp of CQI1\9a11'"
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APPENDIX A
GRAIN SIZE DISTRIBUTION

ATTERBERG LIMITS

A memD.r 01 tn. [HIH] ;royp of companlA
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I GRAIN SIZE DISTRIBUTION TEST REPORT
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I
0
200 100 10.0 1.0 0.1 0.01 0.0

GRAIN SIZE - mrn

I
frest ~ +3" % GRAVEL :¥ SANO " SIl.T ~ CLAY

• 3 0.0 14. 1 11.9 32.9 41.1

I
LL PI DS5 060 °!30 D30 °1~ 010 Cc: Cu

I • 32 14 3.59 0.01

I MATERIAL DESCRIPTION uses AASHTO

• BROWN CLAY. Sam. Silt. little gra .... l ~ sond CL

I
Pr 0 j ec t No.: GOOa.OOB RemarkS:

I Project: OUNLOP TIRE COAPO~ATION CLIENT: URS CONSlA. TANTS
• LOCatiO": DLP-A-GS fit

I Date: JANUARY 16. 1992 LAB NO. 1123,003

GRAIN SIZE OISTRIBUTION TEST REPORT

I EMPIRE SOILS INVESTIGATIONS. INC Figure No. 1
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LIQUID AND PLASTIC LIMITS TEST REPORT
60

CH or OH V
50

/CL or OL

/)(

W 40
Vaz

>-4

/>-
I-
>-4 30u

V~

I-
(J)
«
J ./a. 20

VHATCHED
AREI\ IS e/ML-CL

10 V
~=7.!tlZ/~7 ML- Of" OL. MH 0,.. OH

",
0

0 10 20 30 40 50 60 70 80 90 100

LIQUID LIMIT

Loc~t ion + Descl"'iption LL PL PI -200 ASTM 0 2487-85

e DLP-A-GS "1 CL, Lean clay with
32 18 14 74.05 Qr'a'lel

Pro l ec t NO.: GOOa.OOB Remarks:

Pro l ec t: DUNLOP TIRE CORPORATION

Cli. ant: UAS CONSULTANTS. INC.

Lac atlon: MATEFUAL SIEVED THRU

'40 SIEVE
Date: .JAN. 16, 1992

LAB NO, 1123.003
LIQUID AND PLASTIC LIMITS TEST REPORT

EMPIRE SOILS INVESTIGATIONS. INC F'ig. NO. 1



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

GRAIN SIZE DISTRIBUTION TEST REPORT
s

c: c C
'N ' .. .. ..

c: c: c: ..... c 0

~.. .. .. - - ~
N (%l

~ 0 0
~

~

I -~
.... .... .. N •

100 10 '"' .... .. .. .., .. .. .. .. .. .. ..
:

90 :--.......-,
~~
~,

80
:

":

~70
a: ,
w
~ 60
u..

~~
~ 50
w : I',U :a: --.w ~O
a.. •

30
:

20

:
10

:

0
:

200 100 10,0 1.0 0.1 0.01 o.oe
GRAIN SIZE - mm

trest " +3" % GRAVEL ~ SAND " SILT " CLAY

• 4 0.0 3.0 9.5 35.6 51.9

LL PI DS5 060 °50 030 D1~ °10 Cc Cu

• 34 16 0.00

.

MATERIAL DESCRIPTION uses AASHTO

• BROWN CLAY AND SILT. trace sand & ~~avel CI..

Pro)ect NO. : GOoa.ooe Remarks:
Pro l ec:t: DUNLOP TIRE CORPORATION CLIENT: URS CONSUL rANTS
• Loe at ion: DLP-A-GS '2

Date: .JANUARY 16. 1992 LAB NO. 1123.004

GRAIN SIZE DISTRIBUTION TEST REPORT

EMPIRE SOILS INVESTIGATIONS. INC F1gy,.. No. 1



I
I LIQUID AND PLASTIC LIMITS TEST REPORT

I 60

VCH or OH

I 50

V
I

CL or OL

/x
w 40
0 /z

I
H

/>-
>-
H 30u

VH

I >-
(/)

<
...J /'a. 20

VI
HATCHED •AREA. IS

/ML-CL
10 VI :7/~Z.!:v7/ I-1L or OL. MH 01'" OH

",

I
0

0 10 20 30 40 50 60 70 80 90 100

LIQUID lIMIT

I Locotion + Description LL PL PI -200 ASTM 0 2487-65

• DLP-A-GS '2 CL. Leen cley
34 18 16 87.~O

I
I
I
I
I Project NO.: GOOa.aOB RemarkS:

ProJect: DUNLOP TIRE CORPOAATION

I Cllent: URS CDNSUL TANTS. INC.
Locat ion: I-1ATEFUAL SIEVED THRU

I '40 SIEVE
Date: ~AN. 16, 1992 ,

LAB NO. 1123.004
LIQUID AND PLASTIC LIMI1S fEST REPORT

I EMPIRE SOILS INVESTIGATIONS. INC Fig. NQ. j,



P . a I

GZA's Fax No.:
(716) 685..3629

IFile No.: JZhoo7,00

Number of Pages Including Cover Sheet:

I J 9 I

GZA·GEOENVIRONMENTAL OF NEW YORK
364 Nagel Drive·

Bu.ffalo J New York 14225
(716) 685·2300

Regarding:

Comments:

FACSIMILE COVER SHEET

To: C'H'-'~ I< IIvii. U; y I IFTO m: JZ~B Ra::JI:%,4" ""

[
Fax Number:

. (7/~) 8S"(P - Z5"'!C

I_D_at_~:_~_/_'_,1_9_'Z. 11 Time: / / : ¥'Z-

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I·



----------------- - - -
JlIlOJa:T ~: CiEOTEQillCAl $MPlE AllALYSIS. IlUIUF SIlt:
PRO.IECT IIJ. R6007.00 PIOJI'CT EKIIEER: D_I. LBlHAlDT

MIlTEaIAl. ~: IJOR1tOW PIT. uu.lOP SITE. TalMMImA. I. T.
DIllE ASSlmED: 1124192 UOK OIIDER 110_ 1662

MJI STURE -oBISI TT
IDBrT I FI CATlOI \MTt:R ATT~ CillAI. SIZE 11£LATlOISIIIP PRlEMlliTT TEST I.AlDtATORY lOG

aIITBIT LUUTS MlM.YSIS (Rodifted)
All)

SInE 1n'D_ MX. DRY OPY. "Tn PnRr· T1IIf! - DIY IMTn
SMPl.E SMPU DEPT" II PI.. PI -200 -~ DBlSITT aJlTEIIT ABILITY Of ,:, ~n VT aJITEIlT SOil DESCRIPTla.

ST". ..... ft., X S It S It pcf X .,sec. TlST pcf ~

1f465 ffTZZZ- 0.0- 19.0 86 41 Rstiish BnJIIl1 to Bl-et l .... Clq.
w.o 6 2.5 tr.ea "-te. trec:e Orpnlc:s (Cl)

Ift65 OTlll.- 2.5· 18.4 34 17 17 118 :w Reddish 81"OW'1 l~ Cl.,. (CL)
WtO 7 9.0

Itt65 07222· 0.0· 25.2 &1 ]S aleck to R~ietl 8r-t le.1 ClllY
.,.50 IS 2.0 lritll sand. trece OrgInics (Cl)

~ D721Z- 3.0- n.7 46 l1 25 9Q 42 ligilt R.tdII '" BI'CM'I l--. ClIlY. t r ece
Wt50 1 9.0 org.nics eel)

Ift65 07222- 0.0· 18.2 &J J8 Reddido BrcM'l to .,-* L.,.. Cley
~1OG 1 2.0 "lttI S8nd. tr._ OrglInics (el)

-.

Itt65 fTTm.. l.7- ZO.9 37 ·20 17 91 4~ Derll 8nJWt Lean Clay. trKe Or....lcs.,.,00 1. 6_5 (Q,)

IWt5 07222- 0.0- lO.O • 41 Ileltdlah 8~ lean Clay• trtoee.,.,SO 3 l.~ Orv-1i cs eCl)
.•

Ift6S QTm- 2_5- 15.1 35 17 18 90 41 ••d1:Ueh~ lelW\ ClllY. tr_

""50 4 8.5 ar-v-nica eel)

...130 O~· 0_0- ll.1t 15 100 Reddish 81'ClWl to 81eet. Leeo clay

...so , 2.5 ... UI $WId. traoe Organics (el)
'.

...130 07lJl- 3.0- l2_1 40 ZO 20 19 41 Reddi .... 1nM'l L..- C;ley, tr~

....so l 9.0 Or...fca (CL)

...,30 117lJ2- 0.0- D.9 IJ7 37 81~ t9 .~illh BroMn LC\Ul (;lllY,

....,00 3 Z.CI tr~ Orvanja (a.)

11+150 lJ12J2- 3.0· 25.3 38 18 ZO " 5& IrGIIh ".-n 'lIlY. tr1lCle Orv-t;~1; (Cl)
....100 4 1.0

.. 8IlIIDMt_0l of .. Tewt
E",i~ erd SC:ftntjsu

<D
c
"TO

'1
L1,-
n



GEOTECHNICAL
SAM

PLE
A

N
A

lY
SIS

I
OUNLOP

SXTE
I

G
RA

D
A

TIO
N

TESTS
EJC

l't.O
A

.
N

O
.
I
o
~
~
"

lilt
~
O
R
I
C

0R
tlE

"
s.,..,.,e:

NO
.

0
,......

ItO
.

.
.
.

00"111
0,11....1

f\,
C
A
T
~
7

,
.
"

~
E
C
t
i
,

.
.

I
AE:~Iii:1o£R

AAA
F"I1.(

M
O

O
'.IO

GZA
G

eoE
nv1ronm

ental
of

New
Y
o
~
k

E
n
g
j
~
~

S
e
l."

tllh

P
.<

l8

~i5

ZH«C
I

i

(.D

~a....-1

I ...=l
(f)

,
a
t

a:WI­W
...

:£
I

H
~...J

-..J
H~ZHW

o
N

O
H

-C
f)

t\Ia~ ...o'<"1

0
(o..-1

'3Z
;:;

S
lF

!'P
.D

10

:!:
i:

6
.a

s
3

6
2

9

PERCENT
FIN

ER
BY

W
EIGHT

8
0

70
60

50
40

30
2

0

e
:;/

l
:
'

9
2

I
:
:

a

I
~

V
I

,2V
I,

I
~

./
I

l.i"""
.
r

~
I

I

D
I

i
16

~
/

1
/

""'
,

p
-

~
-

1/
!

1
-

-
-

-
I
-
-

I
-
--

-
f
-
~
-
~
-
~
-

-
-

-
-

-
!!

-
rIr -

-
-

-
.
-
~
~

f
--

f
-

1
-
-
~
-

1
-
-
~
-

-
-

-
-

~
I

-
I
-
~
~

-
-
~

--
~
-
~

-

I

0
oJ

I

T
I

.
L

-
-

I
-
-

-
-

-
~

~
-

-
-

-
-

~
]
-

-
-

-
-

-
-

,
-
.
~

I-
-

f
-

,-.
I
-

--
I
-
-
1

-
-

-
-

-
-

.4Ii'I
~z:

-
-

-
-

-
-
~

I-
-

I-
-

I--
f
--

1
-
---

~
---

-
-

-
-

...!l

i

(
f
J
.

'i
=:J'" ......., N....... 1

0
0

90

N

i
LUN

·
~
i

UJw
i

>w
·

>-<!i
rJ)

a
·

a
:i

<t.
oZ<

t.
l-

i
U

J



GEOTECHNICAL
S
A
~
P
L
E

ANALYSIS
CUNLOP

S
Ire

G
RA

D
A

TIO
N

TESTS

F
.o

:l9

-~
a

g
]

~!u~II~
II

~J,
! ;Ii

,
l~

Q

~I§

~
M
K

:JA
D

E"
tlO

.
l.

a
"A

TE
7
~
'
"

f'IL
.i

R
IG

a'.80

C\ITo'<'""1Z1-1
<I:
IT(!) .....
(f)

,;;

a:wr-w
...
~

,o
H

~
-.J

'
--l
H~ZHw

o
N

a
H

-en

Na...-1

...o...

~
o~

5
2

>
;

8
l
F
.
;
l
~
'
J

10

E
J
(
~
I
.
~
,
~
.

Io
fo

,...
P

lt
S
A
~
F
'
L
E

N
O

.
a
~
7

DePTH
•.5-1.0

t
~
.

l
E
C
~
.

~

~
¥I

EJjE:R
"
"
"

6
8
~

3
S

,9
.

,
.
'

o
'-

.
0

,..
I

_
.

PERCEN
T

F
I
~
E
R

BY
W

EIGHT
80

70
60

50
40

30
20

ae,-
1

/9
2

:
l;J1

/
~

r'2I
i

,
-

"

~

..-

rf l;t

~
lZf

/
i

8
,

....
~

--- ...
~

-
1

-
-

-
-

-
!-

-
"
-

f
-

f
-

l
-

f-
f
-
-

1
-
-
~

-
-

-
-

-,
,~-.. ,-

-
-

-
-
~

I-
-

...-
f
-
~

f
-
-
f
-
-
1

-
-
1

-
-

-
-

-
-

~..
.....

--

!
i

~,.,•
II..

-
-

:.....
:-.

-
-

i
-

-
,

.
!;
t
-
-

-
-

-
-

-
I
-
-
~

...-
l
-

I
-

f
-
-

1
-
-
1

-
-
1

-
-

-
-

-
-

-i
-

-
I

-
-
-
-

-
f
-

f-.
f
-

f
-

l
-

f
-
-....-

f
-
-

-
-

-
-

-

z...

N....... 1
0

0
90

"" cz~

(
f'J

,

·i
=:J

WN
·

....i
U1w

i
>w

·
H
~

tila
·

a
:i

<l:
C

l
Z<

t.
f
-
j

[/)

alA
G
e
o
E
n
v
i
~
o
n
m
e
n
t
8
1

o
f

New
Y

orx
ir'(lIM

.""
."

d
ic

l.
"
t
l.

t
.



-------------------
------------------~---------------------,

o-

W

W
r....
....
n
I'

n

".
CD
WI

,..
rJ
n

,"
"

ill
a

~

o
o

ru"Dom
::IJ
[)

-.....Jm
°z

__oj

OJ
011

H
Z

Ulm
0:n

;t,.rn
0<

:i:.
wfTI
o I-~

GJ
I

N-fo

10
51

GRAIN

U.S. STANDARD SIEVE SIZE
1«). NO. tel. 110. NQ. 1«). liD,1 3/'" 1/22

Ol. IN No.. 1ML 4 0 .. fi() 100 200
r- rI I :---..~ I I II

I I I I I"11 ......

I I I 'I I I
~

~ I
I- ......

-

I I I I I ~
I I I I I I I 'r--. ~
I I I I I I I I '"'\

kJ

I I :1 I 1 I I .........
~

I II I il I I 'hi, , , , I ')
I I I I I
I I I I I I'l!~.
1 I I I ,. I ·t -, , I I

~I I I I
I I I I I '\.I ,

" I I
I I I' I ,

19I I II I I
I I II I

1 1 :1 I I, •
I I I I I -

I I I r I
I I 1 I I
I I 'I , I

-

o....



GEOTECHNICAL
9
A
~
E

ANALYSIS
DUNLOP

SITE
G

RA
D

A
TIO

N
TESTS

EIC
PLC

Fl.
N

O
.lor,."

P
lt

QAM.ClL.£
N

O
.

0"1'"
CEPTH

I.D
".O

ft.
T

E
01.

~
I

~
Y
I
E
~
~
~

GZA
G
e
o
E
n
Y
1
r
~
n
m
e
n
t
a
1

of
New

V
ork

E
n

g
ln

•.,..
e

n
d

9
c
1

.,tl.te

p
.

:
1

....d!

.O
A

I(
Q

IU
"

N
O
.
.
.
.
.

O
A

lE
7

/IIJ
,.

fIL
t

M
D

C
IJ.IO

ZH<
t

IT(!)

(\J1o.....
....J

C
f)

,;;

a:l..1J
I-LJJ

-
~

1
H

8
-1...J
H::EZ......
W

,
o

N
O

H
-
(
J
)

"'o..-1

..o...-l

m
o-

G
Z

';
8
L
F
F
~
~
J

10

:!:
::6

6
3

5
:6

2
9

PERCEN
T

FIN
ER

BY
W

EIGHT
80

70
60

5
0

40
30

20

a
;

"
1

~
"

,
2

1
~
:
;

!
I

V
~

,/

2 V
,

Pf
V

/
IF

I

J}.y'"
~

i

~
I

/
~

-
-

-

~
j

-
-

-
-

-
I-

-
I'""""

...-
.-

-
----

~
-
~
---

-
-

-
.,.

fi
-

-
-

-
-

-
-

-
-

-
,------

~
-

-
-

-
-

..
-

r--
...-
~

...--
-- --

-
-

-
-

-

....
I

....
~

-
-

-

~
1

-
-

-
-

-
-

-
~

--
-

.-
----

~
-

-
-

-
-

-
..

~
-

...
I

-
...~

-
-

-
-

-
-

I
-
-

I--
~

-
-

f
-
---

~
-

f
-
-

- .-
-

-
-

IS

~...N c• 1
0

0
90

~

(J)·i
::;:J

WN
·

H
i

trJ..u
i

>W
·

~
~

(J')

a
·

a
:i

4
:

oZ<c
.

f
-
j

(J)



GEOTECHNICAL
SAM

PLE
~
Y
9
I
8

CU
N

LO
P

B
IT

E
G

RA
D

A
TIO

N
TESTS

~
.

!
2

!BIg
~
a~J

~JiiI!j!

jI

~i,~~II

a15

"
'(R

(
llR

IlE
"

N
O

.
a

.­
O

A
T

!
7

/n
,.

F
IL

E
M

O
O

P.IO

ZH<
t

ITCD

(\JTo-

ill
o

N
Q

H
-en

nao....

.....J

(f)
,iii

a:Wf­W
...
~

,
H

~
-
l-.J

H~ZH

-o- 0:o......

G
Z

:'
"u

l'"':i:H
.C

10

illP
U

)fl.
N

O
.

la
rra

.
'U

S
"
~
P
l
I
!

N
O

.
Q
~

O
EPTti

O
.a"l,D

f\.
'TECH

.
~

R
E
~IE

IlEA
JW

III

~
7

1
::

~
3
5

3
6

2
9

PERCEN
T

F
I
N
E
~

BY
W

EIGHT
80

70
60

50
~
o

30
20

0
9

/1
:/9

2
::5

4

I
I

I
l.Jl

I
/

,/
rtf

..,V
I

.
/

J
I

,/
~

!
I

IJI'
III

/
I

~
f

g
-

-
1

1
ft--

-
I'-""
~

l"
-

I"
--- -

- ...-
~
-

-
-

-
-

~
-

-I-
-

-
-

-
-

foo-
~

I
--

----
~
-
~
-

-
-

-
-

I

S
-

......,-
-
-

-
-

-
I-

-
I
-

r-
-

--
r
-
-
1

-
-
1

-
-

-
-

-
-

1
...

'"

eo

,

..
-l

-
-

-
-

~
~
I
-

-
-

-
-

-
--

f0o-
l
-

i---
~
-
~
---

~
-

f
o

-
-

-
-

,
~

-
-

d
-

-
-

-
-

-
-

l
-

I-
-

l
-

i-----
~
-----

f
o

-
-

-
-

~

~....1"1

...

(f'J'i
::;)"' oz 1C

O
90

l::!..

WN
·

H
i

(fJ

w
i

>w
·

.....
!i

(fJ

o
·

a
:i

«DZ<
to

f-i
(f'J

GZA
G
~
o
E
n
v
i
r
o
n
m
e
n
t
a
l

o
f

N
ew

Y
ork

E
~
1
"
"
'
"
.
~

S
c
lltltl.h



P
,

1
3

!Ai
......!
]~

11
i
~!

I

~II
i~

W
Q

A
I(

O
R

D
EII

N
O

.a_
O

A
'E

7
/IfJ

IR

F
IL

E
M

O
ll'.R

6
~
C

S
!
j
F
=
~
i
,
.
.
C

10

GEOTECHNICAL
8
A
~
P
L
E
~
Y
S
I
S

O
UNLO

P
SIT

E
GRADATION

TESTS
E
X
P
L
Q
~
.

NO,
~
D
.

'
L
~

SAM
PLE

"«
).

0,....
O

EPIH
',7

-1
,1

f
~
,

'tE
C

H
,

.
.

R
E
"
'
I
E
~
~

X
7

1
=

':'2
5

:S
2

9

FIN
ER

BY
W

:=IGHT
60

50
~
o

30
20

PEF1C
EN

T
80

70

v
Il'r

~

0
8
'
l
,
'
9
~

l
,
:
~
~

90

-
-
I
-
I
-
I
-
I
-
I
-
I
-
}
-
~

t
-

+-
~

+-
4

-
-+-+

..,.
4

--t
--+

-
m
~
~
m
~
m
*
m

..O......

1
0

0

t\JlSI
I

I
I

I
I

I
I

I
I

I
I

I
I

I
I

I
I

I
I

GZA
G
e
o
e
n
v
i
~
o
n
~
n
t
e
l

o
f

N
ow

Y
ork

E
n
9
1
n
.
~
.
~

9
c
la

n
tl.t.

N
)0-

f
4

l

i,2(
I

0
d

..-1
~

I
~

too
,

...

l)zf
to<

I
if)

tn

j.
a:

1
/

W

)
f-

,
~

I
W

Q
~

~
~

Z
-
1

-
-

too-
-

- ..tO
t-

!
wN

'8
I

......
-J

-
-

-
-
-
'-

--
I
-

-.J
H

~
..

-
-
----

~
-

-
-

-
-

-
U"l

H

w
i!il

-
-

-
-

-
~

I
-
-
l
-

I-
-

l
-

I
-

::E
~
-

f
-
-
~-

-
-

-
-

>
Z

W
'i

......
i

to
-

-
.......

-
H

(f)
-

-
0

W
a:

!ilil
0

N
4

:
O

H

C
l

or-1(f)

Z<t
',...

I
Z

f-i
(f)

'I
~«

~i·tt=!-=oI
I

'
!

[
[

j
1

6:::..
~

=....:l:::..
~I:::.

--"'~'"'-.=
~

---"""-=
-=

(.!)

I



-------------------

u

on
c:
-n

"n
r
n

(J"'

'u
Ul

OJ

,.'

.-

.0
(J"-

,.
_...'y)

c.o
o

[lJLJ
om

IJ
n"-.1m

°z
-4

01
011

t--1

Z
Ol rTl
OIJ

.h.(D
0<

­o
o

u.s. STANDARD SIEVE SIZE
1 3/~ ill NO. NO. MO_ 110. NO. NO NO

rM. TNI N lA. • 0 20 ... 60 100 2CO

I I
1;:1,.

I I IIIT

I I II -r-Ni-....
I I I I I I I-

I I I I I I I I ~ta
I I I I I I I I I~

k1

! I I I I I t 1 ~
I I I I I I I '\
I I 1 1 I --

n
I I I r J -

~b
I I I J T II

--

rt
I ~ I I I J I'

- .--

I5J
r . I I 1 J [I

-0

. • \
I I I T I \, • I •
I I I r T

~I II I I I I II
I I 1 T "1 I'
I I I I II
I J o. ...
I I I I I II, , 1 , I

1 1 I I ,
I I I I I
I I I I

2

o-..



-------------------

u

m
r~

D

-
UI

(1.

,!>

lA

u.
c
"T1

"U,"
n

'"m

...
or'..
'"'

~

o
o

<.0
o

~

wrn
01--1

GJ
f\}I
a ~

(lJLJ
Om

::D
[)

'-.1m
°z

---1

01
all

rt
Z

OlmOn

h CO
0-<

Sj
10

MO.NJ. 110. NO. NO.NO.NO.

U.S. STANDARD SIEVE SIZE
t 3/14 1/22

IJI. IN. I .... IN. 4 D 40 liD tOO 2CO

I T I II
I I ~ U
I I I I I I I I ""'r--.t'Q
I I I I I I- I ~
I I I I I I I I~
I I I I f I t , -

I I I I I I
I , I I ~
I I 1 1 il 1\ "-

J J T I J 'bt
J J T T J bl, , ~ I J .1 \• I I.
I I ~ I I II !\

.

I II I • !I
I I [I T ; I \,I I II I
I I ~ I :I I II I
I I [I I

I I II I I

I I :, I I

I I J , I

I I I , I

I I I I ,

o....



-------------------

u

OJI
c:.,.
"n...

n

'"",
VI

w
o

~

C)

o

......
a

())"1Jom
IJ
n--...1m

°z
-~

(J'l
oil

H
Z

Ulrn
°TI

h UJ
0-<

10~

U.S. STANDARD SIEVE SIZE
"., . NO IC7 . ilL N(L m ICOt 3/.... 1/22

n TN_I .... 1111. 4 a- 20 40 60 100 !to
~ I "'"'iI-

--

I -~ I ~ II
I I ~ f-$..
I I I I I ...~

I I I I I I t--",
k:I

I I I I I I I I ~
I I I I I I I I t f5\
I I I I I I ,
I I I I, J r 1

""I 1 1 1 rt~
I r II J 1 r\
! I I I i\
I I I 1 1\I I I I

I T T .1 \nI I I I
I r , I
I I I I
I r
I I I I

I I I I

I I I 1

I I I I
I It I II I I II

tn-ST Il1O. "'~IAl.. SIllR:E $AMPL£ II':SCRIPT JOlt
0 .. ~. a..c.:.iC - ·....wa -..- til II"....... a...- c:J-w with ......

t:NI»~ Q1J
-

o....



GEOTECHNICAL
SAM

PLE
ANALYSIS

l
J
~
L
C
f
l

S
IT

E
G

RA
D

A
TIO

N
TESTS

F
.
?

I~~II
~Jja

I

i16q!I~

..dl!i

W
lR

<
Q

A
tlIi"

H
O
•
•

_

C
A

fE
'
7
~
"

F
IL

E
M

D
C

I1.00

ZH<
t

a:C
!)

N1o-IVo<
rl

..o......

~.oJ

(J)
,;;

ITWr-W
...

L
T

H
~---l

-.J
H~ZHW

o
N

o
H

-
(
J
)

<J(o~

621=
8
~
F
F
~
~
'
J

10

i
EX

F'LO
R,

r«
l.

IaI'rC
M

I
'U

I
S

A
IA

.!
N

O
,

0711e-41
~
E
P
1
H

I,a-I.a
f\.

!
lECH

.
~

P
E
"
I
E
~

lW
IJ

X
7

:6
6

8
5

3
;2

3

PERCENT
FIN

ER
BY

W
EIGHT

80
70

60
50

~
o

30
20

<
l:·l'/9

2
l
l
:
3

i
I

I
~

V
;V

:
I('

../
.,r-'

,I

,V
~

l5(
1

IIt

/
0

.r
o

-
-

--
-
~

-
~
-
~
~

-I-
,

8
-

-
-

-
-

r--
~

I
-
~
~

1
-
-
1

-
-
~
-
t
-
-

-
-

-
-

..
I

~ -
)
-
-

-
-

-
-

-
I-

-
too-
~

I
-

0
-

1
-
-
t
-
-
~
-

t
-
-

-
-

-
-

e
""'I

-
1

~
-
~

r-
r
-

po-
- ,..--""'-

-
-

-
-

-

lil-
:

•
L

_
-

-
-

.....
l
-

I
-
-

I
-
--

1
-
-
~

-
0

-
-

-
-'-

-
-

~
J
-

-
-

-
-

-
-
~
~

-
-

--
I
-
-
1

-
- 1

-
-

-
-

-
-

-
...11>1

~
-

-
-

-
-

-
-

f--
I
-

-
I----

I-
--- --

t
-
-

-
-

-
-

0

~..N ~~ o• 100
90

WNH
i

[J')

w
i

>W
'

f--<i
rJ!

tn·i
:J

GZA
G

eoE
nvironm

ental
o

f
New

Y
ork

E
I'\91nee,-.

.n
d

9
c
1

."
tllte

o
·

a
:i

«oz<
to

I-i
1

m



-------------------

til
N

Tl

u

-
CD

<I'

'"Ul

111
C.,.,
"1)

r.-.

."
h'

oo"Uom
TI
n

--.....1m
°z

_oj

en
all

t-l

Z
In rn
°TI

b
OJ

0-<
:;e::

wrn
Ol----l

G1
:r:

f\)4
o

CD
o

CJ

­ao

...

10Sj10-1 10-2

MILLIMETERS

SAMPl£ l)EsaUPTION

Mflll~ I :

10°

SIZE IN

u.s. STANDARD SIEVE SIZE
NO. NO NO 110 . NO. NO 1101 3/.04 1/22

THO

nI. 1I1.1N.. IN. .. 10 l DO 100 0

I T I I

I I f"1IJ'- k.J.
I I I I I , .....

I I I I I I I I I "'!'..
1151.

" --

I I I I I I I I ~

I I I I I I I I I '\
"'-

I I I I I I il "kJ
I I I I I II \
I I I 1 I I

--

j I I T I f'
- \r.

I I I r I ......
~, I I I 1
~I I

~ . : I T 1 \
--

I I I \., , I , ,
~I I I I I, , "1 I I

I I I I I
I , r

- I I I I I

I I I I I

I I . I I I

I I , I I
I I I I I

De

o....



-------------------

.-
"'"'"

DI

.....
n
"U,-
CJ

<II
.-

..
'"

~-.

a

rn'LJ
am

TI
tJ--....Jm

°z
-i

(J)
a Tl

H
Z

U'l nl
oIJ

ACl:!
a """"'

to
o

.....
a
o

Sj
10

u.s. STANDARD SIEVE SIZF
NO NO NO. 110. NO. NO. 110.1 31... 1/22

IN. IH..IIL IN -4 0 4 OD tOO 11l~

I
~-

~

I I IIT

I I ~ -tl:.. II
I I I I I L I .... ~

"-- I'.,I I I I I I I I
I I I I I I I I I ~

~

I I I I I I I I I '~
I I I I I I , ---

I ,
I

, I [I
,

1 1 I I I 11 ~
1 I I r I 11 , I'l

. 1 I I -l- ~-I n ,
!r;)

I , I I I [l ..,~
I I

I ~
I I I I [l

f'I I I • I.

: : I I I [l
--- ----

~II I I t- I.

: : I • II
I I + I.

I I , I

I I I I I II. .
I I I I I II
I I II I I i II
I I I I I II
I J I I I II

10° 10-1

GRAIN SIZE IN MILLIMETERS
IL-:_;;;~--_GR!=~i~l.=F=,@Ij==; ;I Co,; i gfiifOO I FIlE: :J~:_:__S_Il._TOR_Q..A_y I

r~I. ::~~~::L :~..:.~~:.. j

o--

'-----------------------_~-_~ .•• ------'-- -----J



1
1
1
1
1
I
1
I'
1
I
I
I
I
I
I
I
I
I
I

APPENDIX A.3

CLAY BORROW COMPACTION
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(B) Program Description

(A) Introduction

Demonstration tests of onsite clay soil were performed to assess construction methods and

parameters for cover placement. Material used in the test program was obtained from the clay

stockpile in Waste Area' A'. Data characterizing the properties of the stockpile and borrow area

soil are provided in Appendix A.2. The test program evusisted of two related phases: (1)

laboratory test on remolded samples, and (2) demonstration test on constructed test pads.

DEMONSTRATION TEST PROGRAM SUMMARY

Three test pads were constructed consisting of: (1) three 6-inch lifts, (2)

two 9-inch lifts, and (3) one i8-inch lift. Soil placed in the 6-inch and

9-inch lifts was compacted by 10 passes of a D-6 dozer, while the 18­

inch lift was compacted by the dozer and the use of a 24,000 pound

vibratory sheepsfoot roller (4 to 6 passes).

A.3-1

Following compaction, the lift surface was proofrolled with a smooth­

drum roller and moisture-density were measured at 2 locations using a

o

o

o Representative samples of the day stockpile were tested for materia!

properties and compaction response by Standard and Modified Proctor

Compaction (ASTM D1557-91).

o Permeability values were subsequently determined for each respective

compaction point by maintaining corresponding unit weight in tlexible

wall perimeters (ASTM D50g4-90).

(2) Demonstration Test Pads:

(1) Compaction and Remolded Permeability Testing:

J5:wi.02) Cl4!00

BIIR.\1CLP/rnm
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nuclear densimeter.

(C) Analysis of Test Results

(1) Compaction and Remolded Permeability:

These results demonstrate that low permeabilities can be achieved over

a relatively wide range of moisture-density conditions.

A.3-2

o Prior to placement of the next lift, two undisturbed cores of the lift were

obtained by pushing 3" diameter Shelby tubes to the depth of the lift.

Samples were sealed and forwarded to GZA's laboratory for hydraulic

conductivity determination (ASTM D5084-90).

(ii) Remolded Permeability Results. Remolded permeability tests were

performed for each of the five (5) Modified and Standard compaction points to define moisture­

density/permeability relationships for the proposed omite borrow soil. Hydraulic conductivity

values ranging from 8.3 x 10"8 to 5.2 x 1O-~ cm/s were recorded for 9 of the 10 compaction

points. Samples were remolded between 5% drier than, to 3 % wetter than, optimum moisture

(Figure 4). One test, prepared on the dry side of optimum, produced a permeability greater than

1 x 10-7 em/s.

Maximum compacted densities of 125.4pcfat 12.2% moisture, and U6.4

pef at 15.4% moisture, were determined by Modified and Standard Proctor compaction

procedures (Figure 4).

(i) Gradation - Compaction Results. Grain size analysis and Anerberg limits

were determined on a composite sample (DUN SP#l) taken from the area A soil stockpile.

Material parameters confirmed a high content of fines (85 %) and clay (35 %) with low plasticity

properties (ML-CL) consistent with samples obtained from the proposed borrow area (Appendix

A.2).

352"6.(['.104/00
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(2) Demonstration Test Pads:

Results of this testing confirm a significant increase in compaction and

reduction of permeability using the sheepsfoot roller. The compaction data further demonstrate

effective compaction of the upper 6 inches using dozer compaction, and enhanced compaction of

the 18-inch lift using the sheepsfoot roller.

Compaction of the 18-inch lift using a medium weight sheepsfoot roller

with 6-inch feet produced a 3 to 4 percent increase in lift density over dozer compaction alone

(Table 1). Densimeter readings recorded at 6- and 12-inch depths were equivalent using the

sheepsfoot roller suggesting good compaction at depth.

Following initial permeability testing, the density of the test specimens

was increased to reflect corresponding field measurements of density, and the samples retested.

All retested samples produced permeabilities in the to-& em/s range representing a 2- to 3-order

of magnitude reduction in permeability for an average 3 pef increase in density.

A.3-3

(ii) Permeability Test on Soil Core. Soil cores from the respective lifts were

tested in the lab following extrusion from the Shelby tube and sample trimming. Measurement

of test core dimensions following testing indicated that the prepared lab samples were 2 % to 5 %

less dense than corresponding densimeter measurements taken in the fJeld. This implies possible

'bulking' of the sample during test handling, or systematic error in tleid measurements.

Hydraulic conductivity values for the 6-inch lifts, and upper 6 inches of the 9-inch and IS-inch

lifts, ranged from 1O-~ to 10-7 cmJs for dozer compaction. The core sample from the sheepsfoot

roller test produced a considerably lower permeability of 2 x 10-& cmis.

(i) Field Compaction Results. Measurements of moisture and density

performed on the test lifts during construction are summarized in Table 1. In-place moisture

content ranged from 11.2 % to 14.9%. In-place densities obtained by dozer compaction ranged

from 113.2 pcf to 117.6 pcf, equivalent to a modified maximum density of between 90.2% and

93.7%.

352A6.O"J04/00
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9" Lift Test Pad In-place Density In-place Moisture % Compaction
(pef) (%) (Modified Proctor)

(A) Bottom Lift 114.3 14.6 91.1
115.0 14.6 91.7

(B) Top Lift 114.1 14.0 91.0
116.4 13.2 92.8

6" Lift Test Pad In-place Density In-place Moisture % Compaction
(peO (%) (Modified Proctor)

(A) Bottom Lift 113.2 13.0 90.2
116.3 13.6 92.7

(B) Middle Lift 115.8 13.9 92.3
117.6 13.1 93.7

(C) Top Lift 115.9 13.2 92.4
116.7 14.1 93.1

18" Uft Test Pad In-place Density In-place % Compaction
(peO Moisture (%) (Modified

Proctor)

(A) Dozer Compaction 115.4 14.9 92.0
117.3 12.9 - 93.5

(B) Sheepsfoot Compaction

- 6" Depth Reading 120.5 12.0 96.1
121.4 12.9 96.7

- 12" Depth Reading 121-2 11.2 96.6
117.3 12.2 93.5

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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(1)

(2)

(3)

35246.02'04/00

B/I~\1CLP/mm

TABLE 1

FIELD COMPACTION TEST DATA SUMMARY

A.3-4
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Enclosures

Very truly yours,

After you have reviewed these data, please do not hesitate to contact the undersigned if you
have any questions or require any additional information. GZA appreciates the opportunity
to work with you on this project and we look forward to a continued association.

Bulk. sample no. DUN SPN1 was tested for as received moisture content, liquid and plastic
limits, grain size analysis, moistuce-densily relationship, and permeability following ASTM
procedures. Enclosed are a copy of a geotechnical laboratory testing data summary sheet,
associated data plots and test procedures.

GZA GeoEnvironmental of New York (GZA) in accordance with our proposal dated June 22,
1992 has laboratory tested one bulk. sample designated as DUN SP# 1 and delivered to GZA's
Buffalo office by URS Consultants, Inc. (URS).

Dear Mr. Lenhardt:

GZA GEOENVIRONMENTAL OF NEW YORK

~

Re: Geotechnical Sample Analysis, Dunlop Site

Attention: Mr. Duane Lenhardt

GZA
Gco Environmc:n tal
of New York

Robert A. Redenbach

~;::g;n;;~
Donald R. McMahon, P.E.
Associate Principal

URS Consultants, Inc.
282 Delaware. Avenue
Buffalo, New York 14202-1805

June 30, 1992
File: R6007
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Test Procedures for Permeability Test

GEOTECHNICAL LABORATORY TEST PROCEDURES

The fol1owing tests were performed with the noted ASTM test designation:

Hydrometer analysis of these fines was performed in the conventional manner.

D 2216-90
D 4318-84 (method A)
D 422-63 (see Item 2)
D 1557-91
D 5084-90 (see Item 3)

ASTM DESIGNATION

Permeability tests were performed on samples reconstituted to specified densities approximately
equivalent to the dry density of the five points obtained from the modified Proctor test (ASTM
o 1557-91 Method A) at the corresponding water content.

Reconstituted test specimens were prepared in a manner similar to that described in "Special
Procedures for Testing of Soil and Rock for Engineering Purposes" STP 479. ASTM.5th Edition,
pages 101-103. The specimens were reconstituted in 2.8-inch diameter by 2.5-inch long sample
formers. A specific amount of soil at the appropriate water content was weighed in five equal
portions. Each portion was tamped by means of a mechanical tamping foot to a specified height
in the mold. After five layers were compacted the samples were weighed, dimensioned. and their

A representative portion of the minus No.4 material was mixed with water so as to form a thin
homogeneous slurry. The fines suspended in this slurry were then decanted over a No. 200 sieve
into an empty hydrometer jar, and the mixing~ecanting process repeated until most of the fines
had been removed. Coarser fractions remaining after the decantation were then oven dried and
sieved through a nest of sieves (Nos. 10, 20, 40, 60, 100, and 2(0). Any material passing the
No. 200 sieve was added to the hydrometer jar containing the finer fraction.

GEOTECHNICAL SAMPLE ANALYSIS
DUNLOP SITE

TONAWANDA, N.Y.
File No. R6007.00

When both sieve and hydrometer analyses are required a combined mechanical analysis is
performed. This procedure is, in part, similar to ASTM's 0 2217-66 (wet preparation of soil
sample for grain-size analysis and determination of soil conslants-B).

Test Procedures for Combined Sieve and Hydrometer Analysis

Moisture Content
Liquid and Plastic Limits
Grain Size Analysis
Moisture Density Relationships
Permeability Test

3.

2.

1.
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GEOTECHNICAL LABORATORY TEST PROCEDURES - fiLE NO. R6QQ7.OQ

unit weight verified. After verification of the unit weight, the test samples were placed on a
previously de-aired, modified triaxial cell base and porous stone. A membrane was added and
the samples sealed top and bottom by '0' rings.

The 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 effective stress was
obtained to prevent volume change of the samples. This effective stress was allowed to a.ct for

about 24 hours.

After the saturation phase, the response of the soil samples were checked by increasing the cell
pressure and monitoring the pore pressure. Where required, additional back pressure was applied
so as to achieve a pore pressure response equal to or greater than 95 percent. When the desired
saturation was achieved, the samples were attacbed to the permeability apparatus and tested in
accordance with ASTM procedure D 5084-90, "Measurement of Hydraulic Conductivity of
Saturated Por<?us Materials Using a Flexible Wall Permeameter". During the test, measurements
of flow vs. time were recorded with the permeability value reported being the average of several
consistent values obtained during the test.

2



GRAIN SIZE ANALYSIS (ASTM D 422)

MOISTURE-DENSITY RELATIONSHIP (Modified) (ASTM D 15S7)

ATTERBERG LIMITS (ASTM D 4318)

PERMEABILITY TEST (ASTM D 5084)

WATER CONTENT IN PERCENT

PLASTIC LIMIT IN PERCENT

PLASTICITY INDEX

LIQUID LIMIT IN PERCENT

MAXIMUM DRY DENSITY IN POUNDS PER CUBIC FOOT

PERCENT FINER THAN 2 MICRONS

PERCENT FINES, MATERIAL FINER THAN NO. 200 SIEVE
(0.074 MM)

EFFECTIVE CONFINING PRESSURE DURING
PERMEABILITY TEST IN POUNDS PER SQUARE FOOT

OPTIMUM WATER CONTENT IN PERCENT

RECONSTITUTED (REMOLDED) SAMPLE
UNDISTURBED SAMPLE

WATER CONTENT OF TEST SAMPLE IN PERCENT

DRY DENSITY OF TEST SAMPLE IN POUNDS PER CUBIC
FOOT

PERMEABILITY MEASURED IN CENTIMETERS PER
SECOND

=

=

=

=

=

=

PL %

PI

LL %

LEGEND FOR GEOTECHNICAL
LABORATORY DATA SUMMARY SHEET

HYC. -2JL %

SIEVE -200 %

PERMEABlLlTY em/sec. =

TYPE OF TEST . Kr =
K =

O'e psf =

DRY UNIT WT. pef =

WATER CONTENT % =

WATER CONTENT (ASTM D 2216)

MAX. DRY DENSITY pcf =

OPT. WATER CONTENT % :::

GZA GeoEnvltonmental or New York
Engineers and Scientists
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- - - - - - - - - - - - - - - - - - -
~ICAL LAlUtATOKY TESn.. DATA 5lRIIAR1'

PROJECT NAME: GEOTECHNICAL SAMPle ANALYSIS. DUNLOP SiTE
PROJECT NO. 16001.00 PROJECT ENGINEER: D.R. lENHARDT

MATERIAL SOURCE: DUNLOP SITE. TONA~NDA. N.Y.
DATE ASSIGNED: 6/23/92 I«JR( tJlDU NO. 1639

~~ ror-.r.l crt IIeM Yori:
Engineers and Scientists

MOISTURE-DENSITY
IDENTI FICAnON ~TER ATTERBERG GRAIN SIZE RELATIONSHIP PERMEABiliTY TEST lABORATORY lOG

alIITENT LIMITS ANALYSIS (Modified)
AND

51EVE HYO. MAX. DRY OPT. ~TER PERItf- TYPE - DRY \4ATER
SAMPLE SAMPLE DEPTH II Pl PI ·200 -211 DENSITY CONTENT ABILITY OF

;~
UNIT \IT CClNTENT SOIL DESCRIPTION

TYPE IU4BER ft. 1 1 1 1 1 pc:f 1 CllII$ec. TEST pcf 1

Bulk DUN 4.6 14 18 16 85 35 125.4 12.2 1.3xfE-08 [r 4176 121.1 9.0 Brown lean Clay with Sand (Cl)
SlIq)le sPll

8.8xfE-09 Kr 4176 1Z3.8 10.6

5.2xfE-09 Kr 2880 124.9 12.2

5.2xfE-D9 Kr 1440 123.5 13.6

1.1xfE-OB Kr 43Z 116.8 16.2

-
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GRAIN SIZE DISTRIBUTION
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GZA GeoEnvironmental of New YorK
En;jn••r. and SCl.ntlst.

\jam< ORDER
NO. l&1U
O.UE 15/2l!/92

nLE Ae001,OO

P~OCEOURE A

P~OCEt11RE

MOLD 014. • 10.

BLOWS/LAVER ze
DRoP HEIGHT llln

D1Da7-Sl

·um In.
e
~O lb •.

~ACTtON PROCE~

GEOTECHNICAL SAMPLE ANALYSIS
DU!Il.OP SITE

COMPACTION-GRADATION
TESTS

SOIL P~OPERTIES

SOIL OESCRlPTlCl't Brawn Lnn thy .~~n
SIInd lCU

MAX. D~'" •
lI: UlfIT~"T. 12e.04 pc f

PLASTIC sPECIFIC
:w II LIMIT 19 II GRAVITY

AS"TN "TEST

AJ. S}1"Ta TE.ST

MOLD HEIGHT

NO. LA~

HAMNER WI.

OP"T. ~A~
CO!'i"fEIH U. 2

UQUID
LINn

E~LO~. ~. Buill BlI~h

SAMPLE NO. [J,J4!lP41l
CEP1H
iECH. lS-/AAR
RE~IE~ RAR

COMPACTION
-: lira lir vaidl curvi It 11IIC.IIl'av.- i.n!

"\ ,
128

a
a
'<"1

~

:I: 0<.!) coH
UJ
3:

>- 0CD
LO

a:
UJz
H aLL..
~

~

z
UJ
u aa:
UJ C\Ja.

0
1Q

3

COBBLES

9 10 11 12 19 1" lB 16 17 19
MOISTURE CONTENT (~).

Ounlop Site

128 t__--it----t--t--+--+--t---t---t----!

/~ ...........r--...."12<4 1---.-,+--I---I---~'"""""'~--1---1--t-_i

// ,,~\.
122 J.o'-+--+---+--+--+->O'~+__-l__-l____!

\'b 120 t__-t---t---t----!t----!r----l~~--t-_1

~ \",
~ BB t__-t---t--t-----<t__--lt---l:--..."r't--"-,+---i

t.:l

~H5t---+--+--+---it----!t---l:---t--t-"'c-1
~ ~

~ SU I--+_-t--t----it----lt---l--t--t--j
Z
::J

>- H2 I--+_-+_-+_--!t----lt----l--t--t--j
a:
o

HO 1--~f_~-_4--+--+---+--+---+-___1
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COMPACTION
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SOIL llE5CQI~I(»ot .... l1l'i UDn Cia" .1t"

I I / ~\ "I'll ICU
H~

OP1. IlA~ l4M. ORY

\'\
CON'TEN1' UJ.04 " UNI'T "'. nUl.O pct
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tlEOTECHNICAL SoUiP'LE ANAl..ftIS

DlH.OP SITE
I
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I

i t T=:5T5I 8 H 15 tit t7 ta 21 2.! 2! ~
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PIOJECT ....; GEOTECIIIIlCAl SAMPlE ANALYSIS, DUIIlOP SITE
PIlO.I£Ct 110. 1tI6OO1.00 PIO.IECT EWGllEER: D.Il. l.BtMIlDT

MTERI Al SIWIICE: DUIIlm> SITE, TOII'UIIlIIDA. II. T.
DAn;: ASSIIill£ll: 7/13/92

RJISlUlE-DElISI TY

llJEJlTl FI CA11<11 "TER A.HEllBERG liRAl. SIZE RELATllIISIllP PERllEMllITT TEST lAIDlATOIl' LOG

aJI'mIT LIIiITS AIIAl.TSIS ( StandiM'd)
All)

SIEVE HlD. MX. DRT (l>T. Wll.TER PEJIIIE- rrPE - DRY Wl'TUl

SMIPLE SMItLE 1lEP1II LL Pl PI -ZOO -u, 0EIIS1Tl' CDlTEIIT MllITJ Of
~$

tMll VT aJaDT SOIL ~a;xIPTIQl

lTPE ..... ft. " I X " " pcf " C»I/acc;. TEST pef 1:

Bulk DUIf 4.6 34 18 16 as 35 115.6 15.4 8.1llEE·oa I(r 1296 106.0 9.8 ~ leen Cley wfttl s.llI (CL)

S...,le SH1

DUll 7.bEE-07 I(r 720 111.5 12.9
IH'I

~-~~ -

lUI 2.~-08 l'r 164 116.1 14.8
WlJl

DUll 2.~E-08 r::,. 412 114.5 16.8
5PlJl

1M! 1•NEE-08 I(r 2.e8 111.2 '&.5..,
--- --- -

DlII I 9.Wl-07 Kr no 111.6 12.4
SPll

~- -- - -
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QZA GeoHnvlronmemal of New Yurk. (OZA) Is In r~ipt of 14 Shelby t\)be 9ftmpJea coHecLed
from the Dunlop Site project and deUyered W Clur Buffalo uffice hy URS C()nsu!t.nt&. Inc. (VRS).
Below is a list of !nformittlon pertaining to the Shelby lUbes \hal you requested.

P, a2

S"
5"
7"
8"
1"
1"

905"
9"
9"
8"

17"
B"
J8"
17"

RTICOYERY

GZ>l 5uF~;;LO

I
1
2
2

1
1
2
2
3
3

LIFT NO.

l:·/~j)II!(n'(}'!(J

.'ifU 'II 1.1",

rEST PAD NO. ~AMP"'E NO,

] SIll
1 s'rn
1 SIN1
1 ST#2
I 5T#1
I S'I'#2

2 SI#l
2 ST#2
2 ST#3
2 ST#4

:\ SI#1
3 5I#2
3 SIll
:\ SIn

Robert A, Redenhat:h
Senklr Englneerl"i T~nidliD

GZA GEOENVIRONMENTAL 0)1' NBW \'ORK

aZA will store the Shelby tubo silmpl~ unlil a lcstine program is defined by URS.

VWJ truly ~ours,

Dear Mr. Lenhardt:

Re: Geotechnical Sample Analysis. Dun10p Site

C;7..A
(;COLlIVlr'Ulllllt'l1t ~1

(If N('w )'lIrk

Attention: Mr. Duane Lenhardt

lJRS Con~ultants, inc.
282 Delaware Avenue
Buffalo, New York 14202·1805

July 22, 1992
File: R6007

.IM NII~.lllrl"

¥llll~l", N<-.. VVI'

I.UI
~1~·~HI·2ml

L\X ;1~·6~J·J61~

GZ\
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PItOJ(CT ...: cmnalliCAL SNI'lE IlMLTSIS. DIIIlOP SITE
PlOJEtT e. 16007.00 NWECT EElIER: D.R. LEIIIWlDT

MTHfIAl SIWIa: DtJn.OP SITE. T~••_,.
DATE ASSllOII:D: 71231Vl WlB" OIIDER ~. 1661

IIJISTlIl£-OBISITY
100000lflCATIc. 'MTER AnERIERG GlAIIi SIn: REl.ATIOIISII IP PEe£AB ILI TT TESf ~TOIl.T LOC

IXIITDIT LUUTS IlIIALYSIS (Modifi.t)
Me

TEST P'lI) SIEVE 1lYD. IMX. DltY OPT. tlll'TBt P£8lIE- TYPE - DIfY ""fER
lUI) WI'U DEPTII Ll Pt. PI .zoo ·4 OPSin QIITBIT MIUlY OF

.:~
litH VT cnrTEIT SOIL DUClIPT1CII

LIFT ~. .... ft. " • X It It pef X Cfl/H(. TEST pd %

TH1 Sf... 0.0- ,,~ ata unit wright (0.0 - 0.46') • 116.5 PCF (1) RllCitish lroun leW! Claoy .nth s.nd
UFTl1 O.~ (eL)

ST... 0.2· 1.TaU·OS I: 412 109.4 16.0
0.4

--
ST... 0.2· I.6IIft" I( nl2 114.9 17.9

0.4
- -

TPlJ1 ST~ 0.0· A-r... Total unn Wlflllllt (0.0 • 0 ••") • 1U.S PCf Reddish Brown LNn CI~ with s.nct
LIn~ 0.6' eel)

ST. O.eJ. 16.1
0.1 . --

$TfIl O.l- l.6xE1:-OS I: 432 111.8 15.6
0.4

5TfIl O.Z· ,.IJ11l-07 I( '112 1IJ.l 17.6 gradient ~l to 19
0.4

---
STG 0.2- 9.9xa-G8 I( 'an 11:J.l 11.6 gradi ....t ~l to 15

0.4

$1~ O.S- '5.7
0.6

Tn1 ST" O.G- A_~ Total lA'\it \lltigllt (0.0 - 0.54") r 117.6 PCF RllCi:tfsh Broun Leoo Clay with s.nct
lIFTfl 0.'54 (CL)

Slit 0.05- 15.5
0.15

-
Sf... 0.1S- 7.9.lCE£-0I Il: 576 111.7 16.3

0.35

ST" O.lS- 16.2
0.4S

--

(') = total W1;t Melght includes ..ax
that ,.,..etrated Irtto the top
.m bot~ of tt. AIIple.

CiilA 1iIIlaOWi.._1aIt of II1II Ie.t
E'-llIlneenJ ani SCf4lnt1llt8

.£)

'J

'h

o.
w

'"

ffi
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n
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e:
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lJ
r'
n

u
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GEOTECHIIICAl l..AIDlATlIlY TESTIIIG DATA SUIIWlT

PROJECT NAME: GEOTECHNICAL SAMPLE ANALYSIS, DUNLOP SITE
PROJECT NO. R6007.00 PROJECT ENGINEER; D.R. LENHARDT

MATERIAL SOURCE: DUNLOP SITE. TONA~ANDA. N.Y.
DATE ASSIGNED; 7/23/92 ~RK ORDER NO. 1661

MOISTURE-DENSITY
IDENTIFICATION ~ATER ATTERBERG GRAIN SIZE RELATIONSHIP PERMEABILITY TEST LABORATORY LOG

CONTENT LIMITS ANALYSIS (MOOd i ed)
AND

TEST PAD SIEVE HYD. MAX. DRY OPT. WATER PERME- TYPE - DRY WATfR
AND SAMPLE DEPTH LL PL PI -200 -2jL DENSITY CONTENT ABILITY OF u UNIT ~T CONTENT SOIL DESCRIPTION

LIFT NO. NUMBER ft. X ~ X X X pet % em/sec. TEST psl pef X

TP#2 ST#1 0.0- Average Total Unit ~eight (0.0 - 0.43') = 123.1 PCF Reddish Brown Lean Clay (eL)
0.43 .

SI#1 0.0- 15.1
0.1

ST#1 0.2- 1.3xEE-07 K 576 109.5 17.6 gradient equal to 28
0.4

ST#1 0.2- 1.1xEE-07 K 576 109.5 17.6 gradient equal to 15
0.4

51#1 *15.7 * = water content of trimmings from
portion tested for permeability

TP#2 ST#3 0.0- Average Total Unit Ueight (0.0 - 0.5') = 130.9 PCF Reddish Brown Lean Clay (eL)
LI FT#l 0.5

ST#3 0.0- 15.2
0.1

ST#3 0.2- 2.1XEE-08 k 432 114.9 16.3
0.4

ST#3 *16.4 • = water content of trimmings from
portion tested for permeability

TP#2 ST#3 0.5- Average Total Unit ~eight (0.5 - 1.0') = 123.4 PCF Reddish Brown lean Clay eel)
LI FT#l 1.0

STf#3 0.55- 16.5
0.65

5T#3 0.75- 7. 1xEE - 05 K 288 108.2 17.0
0.92

5T#3 0.75- 4.lxEE-08 K 2736 110.7 18.5
0.92

ST#3 0.92- 17.1
1.0

GlA GeclEnvi .-u.ental of kif york
Engineer$ and Scientists
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PllOJECT 1WlE: GEOTEaIUrM. SNIlI.£ MAlTSIS, IUIlOP SITE
JIIOJECT 110. tHJ07. 00 PROJECT EKIIlHll: D. R. L9RWlIlT

MTERIAL. 5D.I!C{: IMIlOP SITE, TOlIIoWaA, I.,..
DATE ASSIIilED: tmm ~ ORDER 110. 1661

fill STUIE ·OBISI T1'
lDEllTlFlCATIOl UlTEI. ATTEIl8ERG CJtAI. SIZE IEl..ATlOISIIIP PEIlREAIlli TT TEST UIIIlIUTOIll lOG

aJlTEWT lIlIIITS AIIAlflilS (IIIodi fiecn -1£$T PAD SIEVE 1I1'D. ... DRl WT. UlTElt PEIIJIE- TTP£ - DRY \MTER
All) 5NlPlE DEPTH LL Pl PI -ZOO -1# DEJlS1TT CUlfTEIT ABILITY OF :J 1II1T VI conatT SOIL DtlitRlPTUIl

LIft m. .... ft. X I X X X pcf X c.lae. TESt pef X

TNJ ST" 0.0- A_~ foul unit llet_t (0.0 - 0.71') = 119.Z PCF Reddi" lrowl l~ Clay ,,'tt1 sand
L1FTR 0.77 (a.)

ST" 0.0· 15.5
o.,

--

St.' 0.2- 12.a
0.3

ST.' 0.45- 1.1AE£-(J5 K 576 "'.3 15.6
0.65

$1'11 0.45- 5.9xlE-Q8 l 230ft 113.' 17••
0.65

,

ClJl Cltla8Ilri.u_1bIl gf ... yart
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PROJECT MANAGER c..~~r.4.~ ~. ~(l.\.-jL'I

DATE -Ju~"(2\ I 1<l,~"L

DAY~

3

we ATHeR ~;,.r-+"""""'Il'l'T.M~rr--+.-:J:"""::'"-4
TEMP.

WINO
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Job No' -2T=~ -

EMPIRE SOILS INVESTIGATIONS. INC.

FIELD IN-PLACE DENSITY TEST REPORT
\A6\...i- \

o 5 KNA8N£R ROAD. P.O. 80X 21" BAU.STON SPA, NY , 202U 51.....141.
o H187 SOUTH PARK AVENUE, P.O. BOX Oi''- HAMBURQ. NY te1l 71........10
o 101 CORONA AVINUE, CIAO'TON, NY 13G73 101~'
a 1401"B.EQRNIH ROAD. P.O. BOX 211, WIOOUPOAT. N'l14101 ,,1n3WlIOI
o .,wrnER ROAD, &.P.O. BOX I. ~GARA FAU.S, NY 143lllHt. l'&W7.....
o _ SUMMIT POIMr DAM, HeNRIEn'A, NY 1~ 71.....'.
o 35HA~ROAO. EDfSOH. NJ 088.7 901/217·2224

~ 0 ~OWN eus. PARK, PO. SOX I.MORGAHTOWN, PA 18663 21~

~~~ ~h!li'"()· Report No: _

Date: 7 . ZI-r~

Technician Time: --Af_:I...E..:.r__-..l£':;"';"""·f/d~------
Technician: _

I

"rOject:

.Client: t./dJ
a:ontractor:. .. -

I
I~ In-pIace

Test Date of ~or 0InIIty Moisin ,
I~ Location and Remarits

No. r.. ElMtIoft (pcf) rJ!) ~ Code

I ,ft' llA9 e7.,i :J~ p"A-J ~u&C.iZ..""'"(.

7':'1 1/1).2- ~~ ~"1?7r
'o.

2- lIt. %. I~? sri n
"". ~. I

I > ~ IIA.)1 J1·? B?) A.--~ <:;;JI' ,Q,o "Ti:-"', 91lloO No. \

'"
//N( Ifl. to :111) ~~. -z- /),M ~/ l..\~'f~.\((,;,)

I rT ~ IM·J /1.~ .,z..~ 1-' ~~I..@." I ",OoC t..oe. .. ~ "'.... l
(.. t1~ I/J: ,; Ii' 9Z;O P""'~2--

'C~~ t""""o~,""2..

I \S ~ \...'f=\'

IV
.

1? Id3 ILP] IJ,·) " ~~a..~B.~ loJi1&. \....o(..lloo,~"'..J

G J'f 5'( ~7
'«:~i Y..o~ \

fJrg I).' ,z·~ \...\F\ ~. 2..- (VI

Y' ~. lrz·j, J]. } ~J."
I' os ..~ ~ 6~ T oj f';) I' L.oc.~~\Q"') t

J6 lSI t~ JIrj I'£- ~.$
.. .,. ;: os \ ~~o No. ,

L-IFrtoo.)o.? (~Il)

II /j,.? 'il '11') ... "it\t.J.I!o." T.,~ ~,.oo,.) 1
J'Y I 11.1· z.. :IJ.Z- 'itt," f'~'2- '~r'''''-ll. ..... 'T~T ~A oNe. '-

'\ • ",-~."7 ., \~"l-'F,

/1
l\ I f~·r

~Pr\'t A~"",'\ p.."O\'T~IWP ~

1/7·~ J'% .'L ", ~~.. ",G~'t...~~,,,,.... J... c..o -. r>AC" \0,...)

Pr clOl' Maxinum 0-.
( Igt Density (pcf) MoisbtClt Material Type and Source

1 11£1 /~.2,.. ~c.\OI"\" C"-W'L"oI f:- \".. ~r-..N"-A"""'\U....,;)

lq
(

~./~ il:S""\A~ ..\1)Js' 1).,(;1 ~ 1'44' '* '2- ~ (j;)4 '", tAlOf..

11.1.( a ..rr" ~ ~~)S 16.'1 1/'.7 .::;;? IA J... 'A J~~ ~

Respectfully submltteel,; J

I
I
I
I
I
I
I Remarks: _

I
I
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WIND
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FIEL.O IN-P\.ACe CINelTY TaT RI!PORT

~) ~.~
I ~ j", ! : I .,', . .

------

Teohnic:lon 'TIme: ....:.."'-='"P ..:.\_'2.._~!?~Q _

Repor1 No: _

Date: .,. 4; 1L

Job No' q:9~'"

AMpeCtfuIl~ IUbmltted.

EM"Re SOILS INVUTIQATtON8, tHe.

31'1cr'S.

4.

I .. ..
I~ -..p1Ol

IPIaawTill Ddlaf ~or ~ McIIin .. I.oeation and Remario
No. rtll BMIIDn (pel) Itt eo... Code-
I 7-z.L .~ II..~ %!.Z, ,f,C; c::>~ p 3 .. r~ ~u(?)c,~£.

':Jz. tt~ :r.- Id Itt, ct j. ,
L\~,. ~CI' \

J 't \~~"t'" I~ ~. ~-
3 ~ I~:O 14· (, cr t· , .. !O~t.\.~V , ... 6'1. \..oc.~o-.J

0, \ IoooIc:.. \"\ l.-\ F'1'"

~ ~ IS'.3 '11~ ., .' T~c:.i 'P1aoD ~a. ~

lI~D - L., ~T' No. \

~ 1,lv 1£"; 'ft· 'Z.
1>or~lL"- .a.ou,,, K>..J -.,\-.

~
,.

Co- "Q,<:,...",O...,)

l~ iJI"~~ IIl~ JJ. z ",,. ,. ~~\'-ft..O
I" "3 T v..-o).,Jo. 3
L-\~T ~ ,z.

~ Ilti , /11·0
.I

C\\ .....t.",. flo
,. .

.". .".~, \..~~.

I ~ I~·l/ 13. ~ f1·J " .. "..
i -L II&., n 10\. D tJ·1

TE.~T ~~ ~."!>.. .. I-lFi ~o. 2.

J, JItI.z,
A ~tl" .L()O\ 'T'\O...I M..

IlJ /2.. , fl. 0 M - CQ""~Ao.('..."'t \ ()"'"
~

-- -_._--
--- ..

Prclc:* ~ .' *0:::._c. 0INfty (pcfl MatIrtII Type and SOUrce
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TEST BORING LOGS



URS CONSULTANTS. Inc. TEST BORING LOG

BORING NO. o~w -A3

PROJECT: ~Jp.J\.6' SHEET NO. I OF I

CLlENT: ~uf'JLOP JOB NO. : 3~1.l./ t.
BORING CONTRACTOR: Bu fJ FAI.O ()a-~ (,. L. ,.,.JG. C4. BORING LOCATION: ~rll.. A~ ,(

GROUND WATER CAS. SAMP CORE TUBE GROUND ELEVATION: SC{(. IJU P'f
DATE TlME LEV TYPE TYPE S< DATE STARTED: 41H,/t{f

DIA l..uJ DATE FINISHED: ytl-~ I ctt
'NT. f"to Ib DRILLER; CHA{J..l.~~ tJUdM~

I FALL 30 tfJ GEOLOGIST: I""rC,J-41t£L G\IIMN"'"I

• POCKET PENETROHETER READING IREVlEWED BY; ...... 1..6.. \C ::: ,.
-~

DEPTH STRATA SAHPLE DESCR r PT r011
1-1

KEHARrs
FT NO. TYFE BLOWS RECOV E:R l' COLOR CO~S[STEIJCY HATf.il;AL r.'[,A,<;S

~
PER 6" ROD , HARDNESS DESCR r PT I Q~l :JS~S U

~ I Ss 1- z. p'U'I LO()S~ ~ ;'LL . .ra..'" ~ /Le. Tj

'1-0 ~ ,," ~"-;"~'JQ..w tTli 6/V1v/Ol.. ( SM a !'JUU I
~ S ~ Q..ro/mf ~ c " (, lI.. 5",....." ~ .A_ '

~~
~ '1 t.ro(

,
MEOIUIII £rLT"f 'tAt ~L-S:6~iL'f

?.. S'.s (,l!) DIfl s;-t:~ 0 f"\.r:.U7" 12.
~ TMC.E (-~"" ~Hv(l. -",-

5 ~N~ ,~ N
~I.::J

V~'I SO/"l~ D~~'c~ ~ ~~

~
3 55 '1. L 1.'1 Bu

SnFf:
- 0

PL~n,-~

~ --
'i

('2 '1.1.
~Al~S.s J1- 'i' 7D G+4 CL 0
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,~~ S SS " 1.1

10

~
l.a 3'2. ~o a......-. . -

c, SS
q 1.\ BO 030 3A

,~
VfP-1 '-

"l 55
13 101

~~

~"
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/.J Z.l " Ir

15

~
, ,. If
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5$ qS'" - 0I" 18 ;yuJ snFf
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~
'l SS 15 Ilf <to 0 II~~

......-.
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s :f STV~ CL
20 " If ~o 0

~
~

~
~

~S"
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"
55

~ B a
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URS CONSULTANTS, Inc. tTEST BORING LOG

BORING NO. OMW·81.-

PROJECT: i)uNLof) 1511 EET NO. I OF I

CLIENT ~VNLo~ JOB NO. : 3~l~"

BORING CONTRACTOR: AtiFFA).o O:>1!~L't~6 CO. IBORING LOCATION: ~w.. ~A B
GROUND WATER: tCAS SAMP CORE TUBE GROUND ELEVATION: ~BJ. ~..f:} Pr
DATE TIME LEV TYPE TYPE ~~ iDATE STARTED: LlI,."I'\.l

DIA. 11.. ~I" DATE FINISHED: 'JIh"\Il\1
WT, "/0 Ib DRILLER: CI·U~Q..~' fJ tGO""~'1"'l:

FALL 30 JrI GEOLOGIST; Mt.C~A€'L r;,ViMwJI"
• POCKET PENETRO~ETER READING REVIEWED BY; DV~ti..~~~~

DEPTH STRATA SA~PLE ~~:SCRt;'Tr"')n /l REIHRI";
FT NO. n PE BLOWS RECOVERY COLOR CONSISTENCY 4,\TEPlAI. '.I.A,SS N

PER 6 • ROO , HARDNESS DESCR I p,' l011 I)SCS OJ

·5
..I ,,~

J
I I:'r",. J.r lAI~n :-r~ - - ""~I: ~.. A~ ~LJ ,ANI '...... 5cr4(; I2'OO,.~

~
I 55 T D

+- s 60 fl'iD I l-MEQruM SJL"f CI,.~'1
""OI$i

a~~ s~~ f-

1. $'5 ~ 8 TAACf: FrrJf (i;~E1- 0 1'4E/j~ " '"'lO ~ 1(€f1y1..2. '2.l p, ~trc..~'T
5 ST% FiJI $o.~~ tJfJ,rccltaJJtI c..1tt<~

e.-

r8 <../ G.~
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URS CONSULTANTS. Inc. TEST BORING LOG

BORING NO. OMvI- BJ

PROJECT: C>JIJLOP SHEET NO. I OF (

CLIENT: bUN l-O' JOB NO. : 3£"1.~ <0
BORING CONTRACTOR: 8VFfM.0 biU-lUtJG co. l30RING LOCATION: ~lL ~ ,4

GROUND WATER: CAS SAMP CORE TUBE GROUND ELEVATION: S'-l-l-. B'i1- Pr
DATE TIME LEV TYPE TYPE S~ DATE STARTED: "/ IJo Iq, f

DIA. 12 ~. DATE FINISHED: 4 301 tt,
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APPENDIX C

INFILTRATION CALCULATIONS



***********************************************************************
***********************************************************************

eM/SEC

CM/SEC

18.00 INCHES
0.4300 VOL/VOL
0.3663 VOL/VOL
0.2802 VOL/VOL
0.4300 VOL/VOL
0.000000100000

LAYER
6.00 INCHES
0.4570 VOL/VOL
0.0831 VOL/VOL
0.0326 VOL/VOL
0.4556 VOL/VOL
0.009300000034
2.00 PERCENT

200.0 FEET

=

=

=

=
=

=

=

=

=

=

=

=

=

=

=

=
=

=

=

2

1

56.74
43560. SQ FT

20.00 INCHES
2.7420 INCHES
2.7398 INCHES

INITIALIZED BY PROGRAM.

LAYER

LAYER

FAIR GRASS

BARRIER SOIL LINER

GENERAL SIMULATION DATA

LATERAL DRAINAGE

SCS RUNOFF CURVE NUMBER
TOTAL AREA OF COVER
EVAPORATIVE ZONE DEPTH
UPPER LIMIT VEG. STORAGE
INITIAL VEG. STORAGE

SOIL WATER CONTENT

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY
SLOPE
DRAINAGE LENGTH

DUNLOP HELP INFILTRATION ANALYSIS, BY M.O. NOV 6, 1992
CASE 1A: 6" TOPSOIL(LDL-SOIL TYPE 3), 18" CLAY (BS)

I ***********************************************************************
***********************************************************************
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5

0.0180

0.0607
0.2853

0.684
0.189

2.907
0.511

0.065
0.878

0.211
1. 866

66.00
28.80

JUN/DEC

0.0306

0.1124
0.1784

0.747
0.084

3.199
0.869

0.102
1. 831

0.255
1. 995

1 THROUGH

56.10
40.30

MAY/NOV

0.0526

0.1578
0.0557

2.447
1. 819

0.771
0.491

0.520
0.367

0.558
0.349

=

= 2.00
138
279

=

0.0112

2.106
2.125

0.2506
0.0091

0.227
0.775

1. 362
0.110

1.885
0.247

45.40
51. 50

APR/OCT

0.0179

0.2611
0.0215

1

0.136
1.184

0.563
3.380

0.535
0.088

1. 795
0.212

33.00
62.10

MAR/SEP

CLIMATOLOGICAL DATA

0.0065

0.119
1. 030

0.447
3.166

0.936
0.086

1.977
0.171

·0.2961
0.0132

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
------- ------- ------- ------- ------- -------

3.24 2.78 3.00 3.10 3.22 2.52
2.97 3.67 2.91 2.87 4.35 3.33

0.56 0.64 1. 20 0.97 0.86 0.72
0.91 1. 47 1. 29 1. 38 1. 52 0.34

24.50
68.90

FEB/AUG

NORMAL MEAN MONTHLY TEMFERATURES, DEGREES FAHRENHEIT

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS

STD. DEVIATIONS

TOTALS

STD. DEVIATIONS

STD. DEVIATIONS

TOTALS

STD. DEVIATIONS

TOTALS

TOTALS

23.50
70.70

MAXIMUM LEAF AREA INDEX
START OF GROWING SEASON (JULIAN DATE)
END OF GROWING SEASON (JULIAN DATE)

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
SOLAR RADIATION FOR BUFFALO NEW YORK

LATERAL DRAINAGE FROM LAYER

EVAPOTRANSPIRATION

RUNOFF

PRECIPITATION

JAN/JUL

I
I
I
I
I
I
I
I ***********************************************************************
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5

36.1

16.8

5

6489.6

9183.9

10597.0

1 THROUGH

(CU. FT.)

0.0214

0.4570

2.92

0.0046

2.53

6.4

1. 788

0.0100

1 THROUGH

(INCHES)

PEAK DAILY VALUES FOR YEARS

PRECIPITATION

RUNOFF

LATERAL DRAINAGE FROM LAYER 1

PERCOLATION FROM LAYER 2

HEAD ON LAYER 2

SNOW WATER

MAXIMUM VEG. SOIL WATER (VOL/VOL)

MINIMUM VEG. SOIL WATER (VOL/VOL)

---------------------------------------------------------------

(INCHES) (CU. FT. ) PERCENT
---------------- ----------- -------

PRECIPITATION 37.97 1. 831) 137824. 100.00

RUNOFF 11.500 1.963) 41745. 30.29

EVAPOTRANSPIRATION 23.539 1.593) 85447. 62.00

LATERAL DRAINAGE FROM 1. 7019 0.1278) 6178. 4.48
LAYER ~

PERCOLATION FROM LAYER 2 1. 2270 ( 0.0303) 4454. 3.23

CHANGE IN WATER STORAGE 0.000 ( 1. 166) o. 0.00

0.0107 0.0256 0.0138 0.0614 0.1003 0.0200

PERCOLATION FROM LAYER 2

-------------------------
TOTALS 0.1398 0.1265 0.1362 0.1252 0.1246 0.1130

0.0380 0.0427 0.0388 0.0830 0.1201 0.1390

STD. DEVIATIONS 0.0005 0.0028 0.0009 0.0041 0.0032 0.0043
0.0287 0.0433 0.0292 0.0405 0.0193 0.0016

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS

I
I
I
I
I
I
I
I
I
I
I *********************.**.*•••***••*****.*••••*****************.********
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***********************************************************************

***********************************************************************

FINAL WATER STORAGE AT END OF YEAR 5

***********************************************************************
***********************************************************************
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LAYER

1

2

SNOW WATER

(INCHES)

2.74

7.74

0.00

(VOL/VOL)

0.4570

0.4300
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CM/SEC

CM/SEC

CM/SEC

18.00 INCHES
0.4300 VOL/VOL
0.3663 VOL/VOL
0.2802 VOL/VOL
0.4300 VOL/VOL
0.000000100000

LAYER
6.00 INCHES
0.4570 VOL/VOL
0.0831 VOL/VOL
0.0326 VOL/VOL
0.4004 VOL/VOL
0.009300000034

LAYER
24.00 INCHES

0.4570 VOL/VOL
0.0831 VOL/VOL
0.0326 VOL/VOL
0.4570 VOL/VOL
0.003100000089
2.00 PERCENT

200.0 FEET

=

=

=

=
=

=

=
=

=
=

=
=

=

=

=
=

=
=

=

=

3

2

1

LAYER

LAYER

LAYER

FAIR GRASS

BARRIER SOIL LINER

LATERAL DRAINAGE

VERTICAL PERCOLATION

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY
SLOPE
DRAINAGE LENGTH

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

I
***********************************************************************I *************************************••••*••*•••***••*.**••••••••••**••

DUNLOP HELP NFILTRATION ANALYSIS, BY M.O. NOV 6,1992
CASE 3A: 6" TOPSOIL(VPL), 24" FILL(LDL) - BOTH SOIL TYPE 3I 18" CLAY (BS)
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JAN/JUL FEB/AUG MAR/SEP APR/OCT HAY/NOV JUN/DEC
------- ------- ------- ------- ------- -------

PRECIPITATION
-------------

TOTALS 3.24 2.78 3.00 3.10 3.22 2.52
2.97 3.67 2.91 2.87 4.35 3.33

STD. DEVIATIONS 0.56 0.64 1. 20 0.97 0.86 0.72
0.91 1. 47 1. 29 1. 38 1. 52 0.34

RUNOFF
------

TOTALS 0.193 0.306 0.832 0.018 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.035

STD. DEVIATIONS 0.221 0.430 0.802 0.040 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.079

EVAPOTRANSPIRATION

5

66.00
28.80

JUN/DEC

1 THROUGH

56.10
40.30

MAY/NOV

=
=

= 2.00
138
279

45.40
51.50

=
=

=

=
=

APR/OCT

56.74
43560. SQ FT

20.00 INCHES
9.1400 INCHES
8.8176 INCHES

INITIALIZED BY PROGRAM.

33.00
62.10

MAR/SEP

CLIMATOLOGICAL DATA

GENERAL SIMULATION DATA

24.50
68.90

FEB/AUG

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS

23.50
70.70

MAXIMUM LEAF AREA INDEX
START OF GROWING SEASON (JULIAN DATE)
END OF GROWING SEASON (JULIAN DATE)

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
SOLAR RADIATION FOR BUFFALO NEW YORK

SCS RUNOFF CURVE NUMBER
TOTAL AREA OF COVER
EVAPORATIVE ZONE DEPTH
UPPER LIMIT VEG. STORAGE
INITIAL VEG. STORAGE

SOIL WATER CONTENT

JAN/JUL

I
I
I
I
I
I
I
I
I
I
I
I ***********************************************************************
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***********************************************************************

***********************************************************************

***********************************************************************

( INCHES) (CU. FT. ) PERCENT
---------------- ----------- -------

PRECIPITATION 37.97 1. 831) 137824. 100.00

RUNOFF 1.384 0.408) 5024. 3.65

EVAPOTRANSPIRATION 26.875 1. 815) 97558. 70.78

LATERAL DRAINAGE FROM 8.2704 ( 0.8587) 30021- 21. 78
LAYER 2

PERCOLATION FROM LAYER 3 2.5066 ( 0.0715) 9099. 6.60

CHANGE IN WATER STORAGE -1.059 ( 2.263) -3879. -2.81

5

3233.2

5

9183.9

1 THROUGH

(CU. FT.)

2.53

0.891

1 THROUGH

(INCHES)

PEAK DAILY VALUES FOR YEARS

RUNOFF

PRECIPITATION

------------------
TOTALS 0.442 0.562 2.080 2.451 3.196 2.926

5.453 4.344 2.249 1. 844 0.832 0.496

STD. DEVIATIONS 0.115 0.134 0.219 0.775 0.750 0.647
0.427 1. 122 0.646 0.330 0.071 0.176

LATERAL DRAINAGE FROM LAYER 2

------------------------------
TOTALS 1.1430 1. 1112 1. 3933 1.0164 0.8309 0.6524

0.4837 0.2773 0.2213 0.2091 0.3041 0.6275

STD. DEVIATIONS 0.4254 0.2532 0.0538 0.1915 0.1204 0.0503
0.0332 0.0428 0.0107 0.0116 0.1636 0.4698

PERCOLATION FROM LAYER 3

-------------------------
TOTALS 0.2537 0.2384 0.2710 0.2464 0.2413 0.2184

0.1992 0.1654 0.1513 0.1523 0.1635 0.2059

STD. DEVIATIONS 0.0273 0.0153 0.0024 0.0094 0.0081 0.0063
0.0052 0.0075 0.0021 0.0023 0.0259 0.0435

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR· YEARS

I
I
I
I
I
I
I

I ***********************************************************************
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33.2

192.2

10864.1

5

0.0325

0.4570

2.99

0.0529

0.0091

30.6

2

3

3

FINAL WATER STORAGE AT END OF YEAR

LAYER (INCHES) (VOL/VOL)
----- -------- ---------

1 0.99 0.1645

2 7.09 0.2954

3 7.74 0.4300

SNOW WATER 0.00

MINIMUM VEG. SOIL WATER (VOL/VOL)

SNOW WATER

MAXIMUM VEG. SOIL WATER (VOL/VOL)

HEAD ON LAYER

LATERAL DRAINAGE FROM LAYER

PERCOLATION FROM LAYER

I
I
I
I
I
I ****************** ••••••••••••*.**.******.*****************************
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