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Test Pad Construction Certification Report

[ Bert Avenue Site
Chemetron Corporation
Newburgh Heights, Ohio

( 1.0 Introduction

This report presents the construction certification for the test pad for the proposed liner and cover system

material to be utilized at the Bert Avenue Site, Chemetron Corporation in Newburgh Heights, Ohio.

AWS Remediation, Inc (AWS Remediation) constructed the test pad under the construction quality con-

- trol (QC) oversight of Earth Sciences Consultants, Inc. (Earth Sciences), in accordance with the Ohio

Environmental Protection Agency (OEPA) Ohio Administrative Code (OAC) Chapter 3745. This test

pad models the liner system to be constructed at the Bert Avenue Site.
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2.0 Requirements Under OEPA OAC Chapter 3745,

OAC Chapter 3745-27-08 presents requirements for the construction of liner and barrier systems. The

following sections outline the necessary requirements.

2.! Material Soccifications

in maer to comply with the requirements stated in the OAC rule mentioned above, the liner must be con-

structed of a soil:

with 100 percent of the panicles having a maximum dimension not greater than 2 inches;.

with not more than 10 percent of the particles, by weight, having a maximum dimension*

greater than 0.75 inch;

with not less than 50 percent of the particles, by weight, passing through the 200-meshe

sieve;

with not less than 25 percent of the particles, by weight, having a maximum dimension note

greater than 0.002 millimeter; and

with a maximum clod size of 3 inches or half the lift thickness, whichever is less.a

2.2 Test Pad Specifications

Before the actual constmetion of the liner system, a test pad must be cot:structed and tested according to

the following requirements:

The test pad shall:

Be designed such that the proposed tests are appropriate and their results are valid.*

Be constructed to establish the constmetion details or verify or amend the construction.

details proposed in the approved permit.

- Compaction must be 95 percent of the maximum Standard Proctor Density using
American Society for Testing and Materials (ASTM) D 698 or at least 90 percent of the
maximum Modified Proctor Density D 1557.

- Compacted moisture must be at or wet of optimum.

Be constructed whenever there is a significant change in soil material properties..
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Have a minimum width of three times the width of the compaction equipment and a mini-*

mum length two times the length of the compaction equipment including power equipment
and any attachments.

Be comprised of at least four lins..

Be tested for field permeability following the completion of the test pad construction..

For each lin, a minimum of three tests for moisture content and density shall be performed..

De reconstructed as many times as necessary to meet the permeability requirement. Any.

amended construction details shall be noted for future soil liner or soil barrier construction.

(
2.3 Alterations

On February 11,1998, Mr. Theodore G. Adams of B. Koh & Associates submitted to OEPA an alteration

request concerning test pad construction and earthwork specifications. On February 17,1998, OEPA

approved the alteration request for the items listed. The alteration request and approval are enclosed in

Appendix A The following items are revisions of the same found in the Test Fill Work Plan and are

applicable to the methods and materials covered by this report:

1. Authorization to use clay materials in the compacted clay liner and compacted clay barrier which
has less than twenty-five (25) percent, by weight, having a maximum dimension not greater than
0.002 millimeters. The material shall only be used ifit shown through the means of a test pad
that the material can meet IX10-7 centimeters per second.

2. Compacted clay materials shall be compacted at a moisture content at or wet of optimum in com-
pliance with Ohio Administrative Code (OAC) Rule 3745-27-08 (C)(1)(e).

3. In-place density and moisture testing of compacted clay materials shall be performed at a fre-
quency of no less than five (5) tests per acre per liR in compliance with OAC Rule 3745-27-08
(C)(1)(o).

4. Deletion of the minimum liquid limit and plasticity index criteria presented in the Test Fill Work
Plan.

5. Constmetion of the lins using a maximum thickness of eight (8) inches in compliance with OAC
Rule 3745-27-08 (C)(1)(a).

6. Cold Weather Protecdon of the Tes' Pad.

[
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3.0 Material Properties of the Soil Liner / Barrier

Material to be used in the construction of the soil liner / barrier was obtained from the MBNA Project Site

operated by Independence Excavating, Inc. of Independence, Ohio. All of the required quantity of the

material has been stockpiled on or adjacent to the Bert Avenue Site. The total quantity of clay needed for

the construction of the soil liner and cover has been estimated as 22,250 cubic yards as stated in the con-

tract documents. To date, all of the material has been received and stockpiled on site. This quantity was

used to determine the number of samples required in order to properly evaluate the material. The number

of samples taken was 18 which exceeded the required number of 15 samples (based on the sampling

frequency of 1 per 1,500 cubic yards). Grain-size distribution tests (ASTM D 422), Atterberg limits

(ASTM D 4318), and soil classifications (ASTM D 2487) were performed on 16 of the 18 samples.

Moisture-density tests (ASTM D 698) were performed on all of the samples taken. Laboratory perme-

ability tests (ASTM D 5084) were performed on 3 of the samples. Table 1 presents a summary .of the

data obtained and Appendix B contains drawings of the stockpile and sample locations. Appendix C

( contains the laboratory analysis reports on the clay material. The following sections discuss in detail the

results found from the tests perfbrrred.

3.1 Soil Classification and Atterberc Limits

( Atterberg limits evaluations and soil classifications were performed on 16 of the 18 samples taken from

the stockpile. All clay material is classified as CL according to the Unified Soil Classification System

(USCS). Plasticity indices ranged from 9 to 13 and liquid limits ranged from 24 to 31.

3.2 Grain Size

A grain-size distribution test was performed on 16 of the 18 samples taken from the stockpile. Fifteen of

the 16 samples had 100 percent passing the 2-inch sieve. Sample C9 had 95 percent passing the 2-inch

sieve. This percentage was below the 100 percent requirement established under OAC Rule 3745-27-08.

Therefore, if particles greater dian 2 inches in size are present in the clay material during construction,

thc/ will be removed before compactica activities begin. This method was utilized during the construc-

tion of this test pad and determined to be effective based upon the results achieved. The percent of mate-

( rial passing a three-quarter-inch sieve ranged from zero to 8 percent and the percent passing a No. 200

sieve ranged from 63.4 to 73.1 percent, both of which were in accordance with the OAC rule require-

f ments. The percent passing a 0.002-millimeter sieve ranged from 17.8 to 26.3 percent. Some of the

0.002 millimeter results fell below the 25 percent requirement established by OAC Rule 3745-27-08. The

[ material represented by Sample Cl4 has 17.8 percent less than 0.002 millimeter, which is the lowest of all
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the samples; therefore, this material was used in the constmetion of the test pad. The use of this material

was authorized by OEPA in their approval letter to Mr. Theodore G. Adams of B. Koh & Associates
s

dated February 17,1998. Table 1 summarizes the grain-size diaribution information.

3.3 Moisture Content and Density

( A Standard Proctor test was performed on all 18 samples obtained from the stockpile. This test produced

a maximum dry density and optimum moisture content for each sample. The maximum dry densities

ranged from I112 pounds per cubic foot to 123.6 pounds per cubic foot. The optimum moisture contents

ranged from 11.4 to 15.5 percent. Table 1 presents the data for the ramples obtained and tests performed.
s

Sample C14 represented the material that was used in the construction of the kst pad. This material has a

maximum dry density of 116.3 pounds per cubic foot and an optimum moisture content of 15.1 percent.

3.4 Remolded Permeability

A remolded permeability test (ASTM D 5084) was performed on 3 of the 18 samples obtained. The labo-

[ 4ratory permeabilities of Samples C16, C17, and CIS were below the maximum requirement of 1.0 x 10

centimeters per second (cm/sec). The laboratory permeabilities for the sampas ranged from 3.80 x 10-8 to

5.60 x 10-' cm/sec. These results are summarized in Table 1.
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4.0 Test Pad Evaluation

Test pad construction began on February 16,1998 and was completed on February 26,1998. The con-

struction was done in accordance with the requirements outlined in the approved Test Fill Work Plan,'

OAC Rule 3745-27-08, and an alteration request approved by OEPA on February 17,1998. Material used

for the construction of the test pad was obtained from the same stockpile of Sample Cl4. This %ckpile

was located near the test pad area, inside the north gate of the zoned area. Sketches of the stockpiled

I material and sample locations are enclosed in Appendix B. The in-situ permeability testing of the test pad

was performed in accordance with the draft ASTM standard for the Two-Stage Borehole Procedure.

I ,

4.1 Area Lavout

A minimum test pad size must be determined by the size of the equipment to be used for its construction.

According to OAC Rule 3745-27-08, the test pad must be at least twice the length and three times the

width of the equipment and any attachments. The CAT D6M dozer has the maximum width of 161

inches (13 feet 5 inches). The CASE 1550 dozer with the tow-behind sheepsfoot compactor attached has

the maximum length of 351 inches (29 feet 3 inches). These measurements produce a minimum test pad

size of total length equals twice the length of the CAT D6M dozer which equals 322 inches (26 feet 10

inches). Total width equals three times the width of the CASE 1550 dozer with the tow-behind

sheepsfoot compactor attached whic' uals 1,053 inches (87 feet 9 inches). Appendix D contains speci-

fications of all equipment used to cuu ct the test pad. Prior to the start of test pad construction, stakes

were placed around the perimeter of the proposed area laying out the 60-foot-by-100-foot area in 20-foot

sections.

4.2 Surveying

I The floor and top of the first lift and each successive lift were surveyed by QC personnel in order to con-

trol the loose lift thickness to 8 inches. Surveys done on each lift were recorded in the daily notes con-

I tainedin Appendix E.

4.3 Construction Seauence

The test pad was constructed in the containment cell area on the Groundwater Conveyance Layer

(GWCL) subgrade and which has already been deemed suitable as a sufficient drainage material with a
4minimum permeability of 1 x 10 cm/sec. Therefore, no additional storm water diversion measures were

deemed necessary. The GWCL was graded using a CAT D6M dozer. Prior to the construction of the

initial lift, a single layer of 8-ounce geotextile fabric was placed on the GWCL subgrade to avoid

I
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infiltration of clay fines. Clay material was brought to the test pad area from the stockpile via a

CAT 966F rubber-tired loader. He material used for the construction of the test pad was obtained from

the west side of the stockpile located inside the zoned area near the north gate (Sample Cl4 area). Once

the material was brought to the test pad area, a CAT D6M dozer distributed the material and reduced

large soil clods. Prior to the compaction activities, each lift was graded and surveyed to control the loose

lift thickness to a maximum of 8 inches. Also, particles greater than 2 inches were removed from the lift

prior to compaction. A large amount of these panicle.c (approximately 1 percent of the total test pad soil

volume) existed in the material represented by Sample Cl4, but appear to have been effectively removed

by the methods developed during construction of this test pad. A CASE 1550 dozer pulling a tow-beund

sheepsfoot compactor made six two-way passes before compaction tests were performed. Once com-

paction was complete, the CASE 1550 dozer blade was utilized in several places to smooth out locations

for the Troxler gauge to take moisture and density readings. Any holes made by the Troxler gauge were

backfilled and tamped with bentonite and water. Five moisture / density tests were performed on each lift.

Appendix E contains " Field Results" log sheets attached to the daily notes summarizing the moisture and

density test results and test locations. A sand cone test (ASTM D 1556) was performed by Solar Testing

Laboratories, Inc. once per day during test pad construction. Appendix F contains sand cone testing

information. Six two-way passes of the CASE 1550 dozer and tow-behind sheepsfoot compactor were

used to compact the material to the required result. Due to the wet weather conditions at the site, after the

first two lifts were completed, work was halted and the test pad was covered in plastic. Once conditions

became more favorable, construction resumed and the third, fom*h, and fifth lifts were completed. Ifin

the event that a density result was below the required 95.0 percent, the area was rerolled and retested. In

only one instance, a moisture reading taken on Lift No. 3 resulted in a moisture content below the

optimum moisture content of 15.1 percent. This result was noted by on-site QC and Dames & Moore's

personnel. At that time, conditions again became unfavorable and Lift No. 3 construction ceased due to

inclement weather. The following day, Lift No. 3 was recompacted and retested. All density and mois-

ture content tests passed and Lift No. 4 construction began. Upon completion of the fifth and final lift,

the surface of the test pad was graded by the CAT D6M Dozer and rolled smooth. Then a layer of plastic,

approximately 6 inches of straw, and a second layer of plastic were installed over the clay to prevent the

test pad from freezing.
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4.4 Testina

4.4.1 Ln-Situ Permeability Tests

The in-situ permeability tests were conducted in accordance with the draft ASTM standard for the Two.

Stage Borehole procedure included in Appendix G. Five permeameters for Stage One were installed on

February 26,1998 and allowed to hydrate overnight. After 24 hours, water was placed in the permeame-

ters. Soon after, four of the five permeameters failed (lost water). It was determined that this failure was

due to hydraulic fracturing since the top of the permeameter casing extended too high from the ground

surface. All five permeameters were removed from the test pad and the remaining holes backfilled and

tamped with bentonite and water. After discussions with Messrs. Gordon P. Boutwell and Dan Franklin

of Soil Testing Engineers, Inc. (STE), all five permeameter casings were shortened to approximately 12

inches. This ensured that overburden pressure in each permeameter would not induce hydraulic fractur-

ing. Five new permeameters were installed on March 4,1998 at different locations at a sufficient distance

away from the old permeameters and the sides of the test pad (refer to Appendix J). The second set of

permeameters held water and readings were taken in accordance with the draft standard. As readings

were taken, results were faxed to Ziad Alem of STE. On March 10,1998, Ziad Alem of STE informed

Doug Zimmer of AWS Remediation that the last of the five permeameters had stabilized and that all may

be advanced to Stage Two. Each penneameter was advanced to Stage Two on March 13,1998. For

details regarding permeameter installation, see the daily notes included in Appendix E. Log sheets pro-

vided by STE for both Stage One and Stage Two readings are enclosed in Appendix H. STE perfonned

all data reduction and interpretation of steady-state conditions. He vertical field permeability test results

ranged from 1.29 x 10 to 3.27 x 10' cm/sec with an average of 2.40 x 10 cm/sec. The horizontal field4 4

4 4 4permeability results ranged from 1.94 x 10 to 4.84 x 10 cm/see with an average of 3.61 x 10 cm/sec.
4Herefore, all of the results have met the permeability requirement of 1.0 x 10 cm/sec. The report from

( STE is included in Appendix I. A drawing showing the test pad layout and permeameter locations is

included in Appendix 1.

[
4.4.2 Shelbv Tube Sampline

Three undisturbed samples (Shelby tube) were taken from the test pad at various locations on March 19,

i 1998. The results from these samples will be provided when available.
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5.0 Conclusions ,

l

Based on the laboratory and field results presented in this document, we conclude the following: ;

The clay material stockpiled at the Best Avenue Site is suitable for use as a recompacted*

soil liner or barrier layer. As stated in the Two-Stage Field Permeability Test Report pre-
pared by Messrs. Gordon P. Boutwell and Ziad H. Alem of STE, the clay material meets the
permeability requirement of 1 x 10'' cm/sec. |

The clay material having a 17.8 percent content of material finer than a 0.002-millimeter*

sieve met the minimum permeability requirement and, therefore, the remaining stockpiled
material having a greater than 17.8 percent material finer than 0.002-millimeter sieve con- j

tent will meet the permeability requirements also.

Equipment and methods of construction used in the preparation of the test pad produced a*

material permeability acceptable under OAC Rule 3745-27-08 for use as a recompacted soil
liner or barrier.

I

1

Manual or mechanical removal of particles greater than 2 inches will be necessary for somea

materials if they are to be used.

i
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6.0 Recommendations

Based on the information presented in this document, we recommend the followings procedures Juring

{
the placement of the recompacted soil liner / barrier system (clay) at the Bert Avenue Site in Newburgh

lieights, Ohio:

The clay should be spread in lifts not to exceed 8 inches in loose thickness and compacted.

with no less than six two-way passes with the CASE 1550 dozer and tow-behind sheepsfoot
compactor.

Particles greater than 2 inches should be removed from the material as each lift is placed.

and before compaction activities begin. If this causes an uucceptable delay in liner / barrier
placement, alternative materials should be used.

An equipment equivalency calculation for the tow-behind sheepsfoot and HYPAC C852B.

self-propelled tamping-foot compactors has been included in Appendix K. Contained also
within this appendix are specifications for the IUPAC C852B tamping-foot compactor as
well as the tow-behind sheepsfoot. The contractor (AWS Remediation) has requested that
this equivalency calculation be included in this report for consideration by the agency. If
approved, it would allow the use of either piece of equipment providing flexibility during
the actual installation. If this equipment is used, no fewer than six two-way passes should

f be used.

The clay should be compacted to at least 95.0 percent maximum dry density as determined.

(- by the Standard Proctor test (ASTM D 698) and at or wet of the optimum moisture content.

f Material to be used in the construction of the recompacted soil liner / barrier systems has been stockpiled

on site and sampled and tested at the frequency required by OEPA and Dames & Moore (Certifying

( Engineer). The clay material has been found to be acceptable and will achieve the desired permeability

when placed under the conditions described above.

(
w:\cl220Vpt\testpad. doc
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State cf Ohio Environniental Protection Agency

NIrthiast District Office
2110 E. Aurora Road George V. Voinovi::h
Twinsburg, ohio 440871969

Governor
(330) 425-9171 FAX (330) 4S7-0769

'

February 17,1998 RE: BERT AVENUE LF
'

CUYAHOGA COUNTY
CLOSURE PLAN ALTERATION
APPROVAL ,

i

Mr. Theodore G. Adams |'
Vice President
B. Koh & Associates,Inc.
11 West Main Street

)Springville,NY 14141
,

Dear Mr. Adams:
1

On October 8,1997, the Ohio Environmental Protection Agency (OEPA)-Division of Solid and
Infectious Waste Management (DSIWM)-Nonheast District Office (NEDO) received a Test Pad
Construction Certification data package for the Bert Avenue Landfill in the Village of Newburgh

i

Heights, Cuyahoga County, Ohio. This report was submitted by Earth Sciences Consultants on
behalf B. Koh & Associates,Inc. who is representing the Chemetron Corporation in the remediation ;

of this site. A work plan for the test pad was originally included in Appendix A of the Final Closure /
Post-Closure Plan which was approved by the OEPA on July 24,1996.

After a review of the data package, the OEPA-DSIWM-NEDO issued a Netice of Deficiency (NOD) i

letter to B. Koh & Associates on November 14, 1997. In response to this letter, a Test Pad
Construction Certification report was submitted in accordance with Ohio Administrative Code !

(OAC) Rule 3745-27-08(H) to the OEPA-DSIWM-NEDO on November 26,1997. |
1

Upon completing a review of this report, the OEPA-DSIWM-NEDO issued a second NOD letter on
January 23, 1998. As a result of this NOD letter, a meeting was conducted with various j

representatives of the OEPA DSIWM-NEDO, the Cuyahoga County Health Department (CCHD), j

the Nuclear Regulatory Commission (NRC), B. Koh & Associates, American Waste Services (AWS)
'

and Eanh Sciences on January 30,1998.
i

Due to the deficiencies that were cited in the constmetion of the original test pad, it was concluded
during the meeting that another test pad would be constructed based upon an alteration request to
be submitted to the OEPA-DSIWM-NEDO. The alteration request would revise the Test Fill Work
Plan and the Earthwork Technical Specifications which are provided in Attachment A of the |

approved closure plan. This request was faxed to the OEPA-DSIWM NEDO on February 12,1998.
In addition to a list of the proposed alterations which are provided below, a revised clay materials
summary table along with geotechnical data was also provided.

1. Authorization to use clay materials in the compacted clay liner and compacted clay barrier
which has less than twenty-five (25) percent, by weight, having a maximum dimensio , tot
greater than 0.002 millimeters. The material shall only be used ifit shown through the raans
of a test pad that the material can meet IX10(-7) centimeters per second.

O ~~ - .



Page 2
Mr. Theodore G. Adams
B. Koh & Associates,Inc.
February 17,1998

|

2. Compacted clay materials shall be compacted at a moisture content at or wet of optimum in j

compliance with Ohio Administrative Code (OAC) Rule 3745-27-08(C)(1)(e). |
|

3. In-place density and moisture testing of compacted clay materials shall be perfomled at a !

frequency of no less than five (5) tests per acre per lift in compliance with OAC Rule 3745- j

27-08(C)(1)(o). j

4. Deletion of the minimum liquid limit and plasticity index criteria presented in the Test Fill
Work Plan. l

5. Construction of lifts using a maximum thickness of eight (8) inches in compliance with |

OAC Rule 3745-27-08(C)(1)(a).

6. Cold Weather Protection of the Test Pad

The OEPA-DSIWM-NEDO has completed a review of the request and has concluded that the
proposed alterations are acceptable. A response to the submittal of the revised clay materials
summary table along with the geotechnical data will be provided in a separate correspondence. If i

you have any questions, please call me at (330) 963-1186.

Sincerely, j

r
' ' R,0 e '-

Jerry L. Parker, R.S., E.I.T. Kurt Princic, Group Leader

Division of Solid and Division of Solid and
Infectious Waste Management Infectious Waste Management

JLP:ct

Ms. Katharina Snyder, OEPA-DSIWM-NEDOcc:
Mr. John Romano, CCHD
Mr. Tim Johnson, NRC
Mr. Ross Landsman, NRC
Mr. Steve Kiiper, AWS
Mr. Herb Addison, AWS Remediation
Mr. Brien Kilkenny, AWS Remediation
Mr. Barry Koh, B. Koh & Associates
Mr. David Fannin, Sunbeam-Oster
Mayor Ed Kohlar, Village of Newburgh Hdghts

FILE:(LAND /BERT AVENUE LF/AUT/l8]



OH 6c A&UuA.t ta, .uw..
Environmental Restoration WhlIbfSbit|&ryj'

Radioactive Waste Management gg.

New York Office
Principal Office 11 West Main Street

9199 Reisterstown Road. Suite ill-C
Owings Mills, Maryland 21117-4520

Springville.New York 14141 1012
Telephone:(716) 592-3431

Telephone:(410) 356-6612 FAX:(716) 592-3439
FAX:(410) 356-4213

February 11, 1998
.

Mr. Jerry Parker, R.S., E.I.T.
Ohio Environmental Protection Agency

Northeast District Office
2110 East Aurora Road
Twinsburg, Ohio 44087

Re: Bert Avenue Site Remediation Project - Alteration Request for the

Approved Technical Specifications and Test Fill Work Plan

Dear Jerry: .

Thank you for t,aking the time to meet with us on January 30,1998 concerning the
test pad and other liner issues at the Bert Avenue site. Per our discussion, we
respectfully request approval of the following alterations to the approved Technical

*

Specifications and Test Fill Work Plan for the site:

Authorization to use clay materials for the compacted clay liner under the1.
waste and the compacted clay barrier layer of the cover system which has less
than 25 percent by weight having a maximum dimension not greater than
0.002 millimeters. This material shall only be used if it is shown through
means of a test pad that the material can achieve a maximum permeability of
1x10-7 centimeters per second, and is specifically approved in writing by Ohio
EPA (refer to Page 02200-2 of the Technical Specifications and Page 2 of Test

Fill Work Plan).

Compacted clay materials shall be compacted at a moisture content at or wet2.
of optimum (refer to Page 02200-11 and 02200-12 of the Technical
Specifications) in compliance with OAC 3745-27-08(C)(1)(e).

In-place density and moisture testing cf compacted clay materials shall be3.
performed at a frequency of no less than five tests per acre per lift (refer to
Page 02200-11 and 02200-12 of the Technical Specifications) in compliance
with OAC 3745-27-08(C)(1)(o).

4. Deletion of 25% minimum liquid limit and 10% to 40% plasticity index
criteria presented in the Test Fill (test pad) Work Plan and found on Page 2 of

oAS5:011Chemetton
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Mr. Jerry Parker - 2- February 11, 1998

that Plan. These indexes are used in the classification of the material under
the Unified Soil Classification System (USCS).

5. Correction of the loose lift thickness of compacted clay materials found on
Page 6 of the Test Fill (test pad) Work Plan to a maximum thickness of 8
inches in compliance with OAC 3745-27-08(C)(1)(a).

Cold Weather Protection of the Test Pad .

1. The test pad will be constmeted in loose lifts of no more than 8 inches thick.
A minimum of four lifts will be placed. Lifts will be compacted only when
ambient temperatures are above 32 degrees Fahrenheit. If construction of the
full height cannot be achieved in one day, or if temperatures fall below 32
degrees, the placed lifts shall be protected as follows.

The last lift placed will be sealed to prevent moisture loss by rolling*

100% of the surface with rubber-tired construction equipment or,
alternatively, with a smooth drum steel roller, if available.

If the remaining test pad lift placement is expected to be delayed for*

only a short period (less than approximately 3 days), the test pad will
be covered with a plastic film in order to protect the top lift from
morning frost. If the remaining lift placement is expected to be
delayed for an extended period, the test pad will be covered with a
plastic film, followed by a minimum of six inches of hay or straw and

f
a second plastic film cover to keep the hay or straw dry. Alt matively,
the test pad may be covered with construction insulation blankets.

Placement of subsequent lifts will be preceded by the scarification of*

the last placed lift using the cleats of a bulldozer.

2. Following the compaction of the last lift of the test pad, the surface will be
sealed as described above. The test pad will then be insulated from cold
weather effects using hay, straw, or constmetion insulation blankets as

|
I

described above for extended delays.

3. Permeameters will be protected from freezing by placing large plastic barrels
wrapped with insulation over each penneameter and the temperature effect
gauge. Should temperatures drop to a level where these provisions become

f
ineffective, the permeameters shall be drained to an elevation corresponding to
the top of the compacted clay, and testing will be discontinued until
temperatures allow restarting. These procedures are applicable to both Stage 1
and Stage 2 of the Two-Stage-Borehole testing.

The test pad will be constructed in the containment area over the groundwater
conveyance layer in order to provide some protection from winds. Following

l

oAS8:013.Chemetron /
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Mr. Jerry Parker -3- February 11, 1998

completion of permeability testing, the clay materials used in the test pad will be
removed and used for the compacted clay layer within the containment cell.

j
Enclosed is a revised clay materials analysis summary table along with copies of the

geotechnical laboratory resuhs from Geo:echnics. The sample previously reported as
" initial" has been deleted because it was sampled at the borrow source and not from
stockpiles at the Bert Avenue site. Sample C1, which was ;aviously missing USCS
classification and grain size data in previous data submitted to Ohio EPA, has been
replaced by Sample C17, taken from the clay stockpile. Please note that sample C9
data includes data indicating that less than 100%, by weight, of the material is less
than 2 inches in any dimension. During placement of lifts of clay material, the
Coordinator of Quality Assurance inspector shall not allow compaction unless he/she
verifies that all panicles with a dimension of 2 inches or more are removed. If the
" picking" of the oversize panicles becomes impracticable, the material will not be
used in the compacted clay layer or barrier systems unless screened or prepared using

alternate methods.

The above alterations will be incorporated into the Technical Specifications and Test
Fill Work Plan and will be submitted to Ohio EPA in the certification report upon

completion of the work.

As agreed to at the January 30,1998 meeting, upon your receipt of this letter, we are
planning to move forward with the installation of the test pad on February 16,1998.

Thank you for your assistance and attention to this project.

If you have any questions regarding this letter, please contact me at (716) 592-3431.

Very tmly yours,

ML
Theodore G. Adams .

Project Manager
[

SGK:lj:1572
Enclosure

cc: Kurt Princic, OEPA-NEDO
John Romano, Cuyahoga County Board of Health
Ross Landsman, NRC Region 3
Herb Davidson, AWSR
Dave Fannin, Sunbeam-Oster

f
Mark Wetterhahn, Winston & Strawn
Tim Johnson, USNRC
Mayor Kolar, Village of Newburgh Heights
Barry Koh, B. Koh

DA98.013 Chemetron
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eatechnics
MOISTURE DENSITY RELATIONSHIP

ASTM C696-81 scp.st2 .

Client FF* Ecring No. NA

Client Reference 14, ik.'iT AVE. Depth (ft) }M

Project No. 9E,. in SampAe No. C 16

Lab 10 9 A%01.001 Test Methcd STANDARD
,

GRAY CLAY WITH ROCK PhhGMENTSVisual Desc.1ption

Optimum Water C rntent 12.3

M.aximum Dry Density 121.5

i -

13' I .

' Spectic Gravity 2.70~ ~ ~l
#

. _ . _

125 =
.

_

..

Ic-
o -

1p t= |
3

I i2
5 ) .

.
_

|

l
/

4,
tin .

|

1-
. _

[
.

-

l

l
.

! .
.

110
,

.,

5 to 15 :o 25

Water Content (%)

97 Date f. -(r f ?~ _Tested By MV Date 2MB Checked By 1

c m.wa w ar.sw w.w n w e,.xig [ , , , _ _ , - , . _ , _ ,

- -.. e m , ~ , ,,,,, . , - , ,, _ . ,..,, _ ,,-
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eotechnics
Mol5TURE - DENSITY RELATIONSHIP

ASTM D696 31 SCP.S12
..

'~

Cilent ESC Ecring No. NA'

C| lent Refarence C1220 SERT AVE. Depth (n) NA

Project No. 98040-01. Sample No. C.16

- Lab 10 92040 01.00 t ,

Visual Descripti:n GP.AY CLAY WITH ROCK FRAGMENTS

Total Weight cf tne Samp'.e (gm) NA TestType STANDARD

As Receivec Water content (%) NA Rammer Weight (ids) 5.5

Assumed Specific Gravity 2.70 Rammer Crop (in) 12

Rammer Type MECHANICAL
-

-

Percent Retained on 3/4" NA Machine ID G441

Percent Retained on 3/8* NA Mcid ID G595

Percent Retzined on #4 NA Mold diameter e

Oversize Matertal Net ir.ctw.d Weight of the Mctd 5746

Precedure Used C Velume of the Meld (cc) 2124

Mold / Specimen

Point No. 1 2 3 4 6

Wt. of Mold & Ws (gm) 10233 103E3 1C 429 102s1 10201

WI.cf Meld (gm) 5746 5746 5746 5746 5746

W1. of WS 4487 4e22 4623 4545 4455

Mold Volume (c:) 2124 2124 2124 2124 2124*

Moisture Content / Density

Tate Numtcr 1125 1125 576 1734 f.57

Wt. of Tate & WS (gm) 355.81 445.E0 474.70 42e.10 565.50

Wt. of Tare & CS (cm) 330.53 408.00 427.70 331.15 455.50

W1. of Tate (sm) 55.14 24.37 84.07 E3.17 84.57

W1. of Wster (sm) 25.28 27.50 47.C0 46.95 70.10

W1. of DS (gm) 245.39 323.93 343.63 297.58 411.23

Wet Dens #y (grr/cc) 2.11 2.18 2.20 2.14 2.10

Wet Denshy (ptf) 131.8 135.5 137.6 133.5 130.9

Mcisture Content (%) 10.3 11.6 13.7 15.8 17.0

Dry Ce.nsity (pcf) 119.5 121.7 121.0 115.4 111.5

Zero AirVoids

Moisture Content (%) 13.7 15.8 17.0

Dry Unit Weight focf1 123.0 118.2 115.4
..

.

9.- 6 - f Y7'ested By Mt/ Date 2/<ne Checked By C.ary Date

| csa mrawx:wr- syet oen*~**
Pt9e 1 G!2 CCMC T 512 REMCw: CATE: thc7A7

w Braedock Aver,ge . Eut Pct.DerG4.PA 16112 * Phene f 412; G76co * F x(*12) 2.23-2.ses

'

|
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OteChn,lCSOC74: DS-S*.A

che . now
SIEVE AND HYDROMETER A?4ALYSISSEVISION: 1

ASTM D 422-63 (SCP-S3)

Client ESC - Boring No. NA

Client Reference C1220 EERT AVE. Depth (n) NA

Project No. G8040-01 sampfe No. C 17

labid 98040-01.002 SoilCcler GRAY
.

SIEVE ANALYSIS H'fDRCMETER

USc3 cravel ( sand { sitt and clay fraction

USDA gravel ) sand | sitt | clay

12" 6 *' 3* 3/4" 3/B" sL4 sto $20 543 31&c r;co

| g |
Ii '

[
,w

| E - -Nse . .
%*

70 |
-

- k-
\

| -
'=

%ea , la .

.I: l I - .a
g

|b !.' *
iI g,

'''
* ,40 ,

j p-m .

-

''a .

... . .

| 1
i

g

y|
..

*

IC --

|u i , .

0

1Ccc 100 10 1 0.1 C.31 0.CC1

ParticJe Clarneter (rrrr.)

Sieve Percent components Percentage corrected % cf Minus 2.0 mm
rnat e rlal for USDA Classificat.

514e (rnen) Finer
..

100 100.C0 , Gravel 11.82 0 00

2 28.12 Sand 24.27 27.52

0.,075 63.04 Siir 40.72 46.18 -

0.05 63.51 Clay 23.19 26.30

0.002 23.10

USDA Classification LOAM -

USCS Symbol CL, TESTED

*

USC3 Classification 3ANCYLEA# ctAv

page J c[.( g.mgo,gg.p,g,,jg%,,

Prona(41:182176cc Fu(at:q s:Ses.csf.e4 Blacccca Aver.2 * Eu Pir.scegN PA 16112 - .
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e teChnlCSOCH: 0342A
em: sinm
REVISION: I .

USDA CLASSIFICATION CHART

Ctlent ESC Boring No. NA

Client Reference C1220 SERT AVE. Deph (ft) NA

Project No. 5S04041 Sam;:le No. C 17
Soil Colcr GRAY

labid 98040-01.002 .

,

90 10 ..

.-y ;

g/ 20\
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-
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Pgxct.NT CLAY / \/ \
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a. --

PERCENT SAND

Ccmponents Correctad % of Minus 2.0 mm
,.

material fcr USDA Classificat.

Gravet 0.00

Sand 27.52*

Silt 45.18

Clay 25.30

USDA Classification LCAM

c,.en,e7,,ht.,4y,,,pa,pegn4cf4 .
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OOtechnicsDC* D541A
DATE: titta
REV15 toft 1

WASH SIEVE ANALYSIS
ASTM 0 422-53 (SCP-S3)

Cilent ESC Berina No. NA ..

Client Reference C1220 EERT AVE. Deptn (n) NA..

Project No. 98040-01 Sample No. C-17

labid 92040-01.002 SollCc!ct GRAY

Meisture Content cf Pasalna 3/C Material Water Contsnt c( Retained 3/4" Matenal

Tare No. 2457 Tare No. g

Wgt. Tare + Wet Specimen (cm) 1352.50 Wgt. Tare + Wet Specimen (cm) 425.10

Wg1. Tare t Dry Specimen (gm) 1260.40 Wgt.Terc + Dry Spec! men (Cm) 419.g0.

'Nehht cf Tare (gm) , 99.91 Weight of Tcre (cm) 74.45

Webht of Wa.er(gm) 72.10 Weight of Water (;m) e.30

We.ight of Dry Soil (gm) 1120.49 Weight cf Dry Scil (cm) 345.35

Moisture Centen F/.1 s.1 Moisture Centent (%) 1.s

Wet Weight 3/4' Sample (sm) 25554 Weight cf the Dry Specimen (gm) 1180.45

Ory Wek.;ht 3/4" Sample (gm) 25035.0 Weight cf minus #200 materist (sm) 821.24

Wet Weight +3/4" Sample (cm) 553.05 Weicht of plus;r200 material (gm) 359.25

Ory Weight + 3/c Sample (gm) 552.56

Total Dr/ Weight Sampk (gm) 25587.9 J - Factor (Pere:nt Fir >erthan 3/4") 0.s7s0

Steve S' eve Wgt.ot Scil Percent 4=.w2:cc Percent Accumutacco

Size Opening R:tained Retsined Per:ent Finer Percent
,

Re:ainec Finer
(enm)

(cm) (%) (%) (%) (%)

12' 300 0 C0 0.00 0.00 1Co.co 100.00

5" 150 0.00 0.00 0.C0 1CO.00 100.00

3* 75 0.00 0.00 0.00 1 C0.00 100.00

2* 50 0.00 (') 0.00 0.00 100.00 100.00

1 1/2- 37.5 75.02 0.30 0.30 59.70 59.70

l" 25 294.51 1.15 1.45 98.55 98.55

3/4* 19 192.72 0.75 2.20 G7.80 17.80

1/2* 12.5 19.14 1.62 1.52 S8.38 S6.21

3/5" 9.5 13.81 1.17 2.79 97.21 95.07

;H 4.75 29.58 2.51 5.30 94.70 92.62

r10 2 53.61 4.54 9.84 S0.16 58.18

#20 0.85 57.59 (") 4.28 14.72 E5.28 83.41

#40 0.425 40.C9 3.40 18.11 81.89 30.09

#60 'O.25 36.60 3.10 21.21 72.79 77.05

#140 0.105 83.69 7.09 23.30 71.70 70.12

M00 0.075 25.14 2.,13 30.43 59.57 E5.04
_

Pan 821.24 29.57 100.00 . .
-

Notes: ( *) The + 3/4~ sieve anstysis is based cn the TotalCry Weicht of the Sample
( ") The 3/4' sieve analysis is baced cn the Weight of the Dry Specimen ,_

..

Testad By JP Date 2/4/58 Checxed By yTy Date 2 9 GT _

page 1 c/ 4 cmramme mn.w*'s

P*re N2) e23 75co a Fa2H12}e:"2 EGG 0fM etacecck Avee * Eut Fhst, PA 15112 *
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Oca: cs.ser technicsDATE: 11n256
REVISICh: 1

HYDROMETER ANALYSIS.

-
"

ASTM O 422-63 (SCP-S3)

Client ESC Bering No. NA
Client Referenca C1220 EERT AVE. Depth (n) NA .

Project No. 98040 01 Eample No. C.17,

Sor7Cc!:r GRAY'

labid 98040 01.002 -

Elapsed R Temp. R N K Diameter N-

Time Measured (*C} Corncted (%) Factor (mm) (%)
(min)

0 NA NA NA NA NA NA NA NA

2 50.0 50.0 22.3 43.4 24.3 0.01308 0.0263 57.4.

5 46.0 22.3 29.4 75.5 0.01305 0.0173 52.1

15 40.0 22.3 33.4 64.9 0.01308 0.0105 44.2 i

30 30.0 22.3 29.4 57.1 0.01308 0.C077 38.9

61 32.0 22.3 25.4 49.3 0.01308 0,0056 33.6

250 25.5 22.5 19.9 33.5 0.01305 0.0029 26.3

1440 21.0 22.1 14.4 27.9 0.01311 0.0012 19.0

..

.-
,

Scil specimen Data Cther Corrections

Tare No. 532
Tare + Cry Material (sm) 157.64 a Fac:cr 0.59

Weight of Tare (Sm) 101.73 Composite Correctico 6.53

Welcht cf Cerlocculant (cm) 5.0 Fercent Finer tr.en # 200 ca.04
Weight of Cry Msterial (sm) 50.91 . .

Specific Gravhy 2.7 Assumed

.

Note: Hy&cmeter tas!Is pedctmed on # 2CQ sieve snaterlat.

.

.

Tested By TO Date 214/GB Checked By $177 Cate .2 - [ k _'
P;GO 1 Cl 4 C%AurcGucn w r::s4 W *

M BT80CCCT Avm * Ess:Pceurgh.PA 15112 Prcree [412)t21m . Fam(4m meses-
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eotechnics
ATTERBERG LIMIT

ASTM O 4318-GS (SCP-54) .

Cilent ESC Bering No. NA
cilent Reference C1220 SERT AVE. Depth (ft) NA
Project No. 9e040-01 Sarrof e No. c-17

.

labid G8040 01.002 ,. Soll Desc:1ption GRAY LEAN CLAY
[
\ Note: The UncS symbol used with ink tast rotors cidy to the ridnus No. 40 ( ke Na e s; eve twutas, xt:.r:ec)

rJcvo material. See the *sleve andI&drometer Analyels' grr.ch page for the comptete marselas doscrictior .

Liquid Limit Test 1 2 3 4 5
"

{
. ~ y

Tare Number 2317 2055 2239 2316 2ceo u
Wt. of Tare & WS (gm) 41.05 40.S8 40.39 49.17 42.57 L

( wt. of Tate & CS (Gm) 36.29 36.74 35.S9 43.25 37.15 T

Wt. of Tare (gm) 15.55 18.75 17.71 19.53 16.52 i

Wt. of Water (cm) 4.76 4.24 4.4 5.52 5.42 P

Wt. cf CS (gm) 20.74 17.G9 18.28 23.72 20.63 o
I.

Moisture Conterit (%) 23.0 23.E 24.1 25.0 26.3 N

Number of Blows 36 31 24 18 13 T

'
Plastic Limit Test 1 2 3 Test Results

Tart Numter 2047 1837 2041 Liquid L!mit (%) 24

W1. cf Tate & WS (cm) 21.94 24.53 24.26
W1. of Tare & CS (gm) 21.12 23.82 23.97 Plastic Limit (%) 15

wt. cf Tate (sm) 15.58 18.25 17.53

Wt. cf Wa::r (cm) 0.22 0.81 0.E9 Plasticity Inde.x (%) e.

W1. cf DS (cm) ,
5.54 5.56 6.14

USCS Symbol CL

Moisture Content (%) 14.8 14.6 14.5

Flow Curve Plasticity Chart
'O31

| ! /'
a

.. -
.

- -. .

f ,

'

G40 -

_
c a

'

24 ,- L j
0 so

|
1 /-

- -- ---u .

'
,- --e- 1ja mf.

am ,,
22 .

.

i l
- ---

10 ~ @ ~~ - ~
21

II i /, e /
II I n i ur- .,, ,

/
1 1C SCO

c#/ 72 40 s,s en 100

#Arnber of glows 1.) quid L1rrit (*n)*

CL ML
Te'sted By TO Data 2&SB Checked By Dato '2 */Q.f V" _ _.

pose 1 of f PCN: CT-34 DATE: 1/13Gs y)stctc. 3 .wga.m uso. d

fA4 5tadcoct Arenue * East Fi::scurgh. P A 15112 Prcrm (412) t.za.7:co . Faz (412) azusso*
,,

.



-
.

-
. . . ..

-
..

eotechnics
MOISTURE DENSITY RELATIONSHIP ''

AsTu cess.e1 son 12
'

Cilent ESC Boring No. NA~ ~

CI' rent Reference C1220 SERT AVE. Deph (n) NA

Freject No. 98040 01
'

Sarnpfe No. C-17

labid GEC40-01.002 Teet Method STANDARD
,
,

Msual Descripien GRAY CLAY WITH ROCK FRAGMENTS

Optimum Water Content 11.4

Maximum Dry Denshy 1'.3.5-

.

,00 ,
~

| Spec.fic Gravity 2.70 |.

|
Assuned j .

.

*
. ,

-

,25

'
I

l
~

'
Ig

c. \ - -
.

_%. i:o .

5 1

5 |
-

1

I I

l
--

- ..- - ..,,s .

1

I

I

|

I I :
--

~

1,0 .
. ,

S 10 16 20 25
.

Water Content (%) .

Date L ~ & * $ Y -Tested By JP Dafe 2/MB Checked B #

( , . , , , _m ., _ - , , - , f _ _ _ . ,
.

| m a w _ . . r .. m m e , ,32 . ,- ,mnm . r.. im, _,,
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technics
MOISTURE - DENSITY RELATIONSHIP

ASTM D698 01 SOP-512

Cilent ESC Bering No. NA

Client Reference C1220 BERT AVE. Depth 01) NA

Prclect No. 93040-01 samp(e No. C.17

1.ab 10 98040-01.002
.

Visual Desc:iptico GRAY CLAY WITH ROCK FRAGMENTS

Tctal Weicht et trie Sample (gm) . NA TestTYPC STANDARD

As Received Water Content (%) NA Rammer Weight Obs) 5.5.

Assumed Speific Gravity 2.70 Rammer Crep (in) 12

Rammer Type MECMAN!OAL

Percent 8etained on 3/4' NA Macnine 10 G441

Percent Retained en 2/8* NA Mcid ID G778

Percent Retained en #4 NA mom diameter 5

Oversiza Materist Nd he.ted Weight of the Meld 5564

Procedure Used C Vclume of the Mctd(ce) 2124
,

~
'

Mold / Specimen

Pcint No. 1 2 3 4 5~

W1. of Meld & WS (sm) 8913 10074 10272 10238 10124

Wt.of Mold (sm) 5554 5524 5584 5584 5524

W;. cf Ws 4329 4490 4538 4c52 4540

Mo!d Vclume (ce) 2124 2124 2124 2124 2124

Moisture Content / Density
.

532 565 1701 538 574
Tare Numter
W1. cf Tate & WS (gm) 477.70 459.40 429.70 534.10 557.c0

W1. of Tare & DS (gm) 448.50 426.50 4C3.00 430.00 520.40

W;. cf Tarn (gm) 54.13 83.38 81.34 82.15 E3.72

Wt. of WEter(cm) 28.50 12.50 36.70 54.10 77.20

Wt. of DS (_cm) 364.87 343.14 321.E6 397.55 456.88

2.04 2.s t 2.21 2.19 2.14
Wet Density (sm/cc)

-

127.2 131.9 137.7 126.7 133.4
Wet Density (pet)

Moisture Content (%) 7.9 S.6 11.4 13.6 15.5

Ory Denshy (pcf) 117.8 120.4 123.6 120.3 115.4

Zero Air Vcids .

Moisture Cont =nt (%) 11.4 13.5 15.5

Dry Unit Weight (pc0 128.8 123.2 118.7

Oafe 1.~ (s. h Y -YP Octa i/4*38 Checked ByTested By

(dGt I ct 2 CCMCr 512 PEVISCtt2 DArE: tbo757 | cexccc r.mmthn>*M'

SM Eradsock Ave.cs . Ead fiesturgh.PA 15112 * Nne (dm E23-Teco . f as t4121 e22-ao90

.
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MOISTURE DENSITY RELAT1oNSHIP
ASTM D696-91 SCP.512

Cilent ESC Borina No. NA
-*

Cuent Reference C1220 SERT AVE. Depth (n) NA
*

Project No. 98040-01 Sample No. C-18
-

labid 88040-01.003 Test Methed STANDARD,

'

Visual Dese:1ption GRAY CLAY WIT}i ROCK FRAGMENTS

OptJmum Water Content 12.0
Maximum Dry Density 120.S -

-

1. ,

Specific Gravity 2.70-

Assumec
.

1
-

12S-
'

--- -

.

I

j g_____3_ .

; 23o .

p V |

. Io
.

I

I

. .
l ._

,1. - .___.

l
_

I
'

l
'

l

'
110 -

..

5 to to 20 25

Water Content (%)
,,

Tested By MV' Date 2/4&B Checked By Date 2.- d ' f Y
pga : cd': CC.YCT.s it. PEvts:CH2_ CATE 11AMI r *secre.sexrnrre@ft:H:,'.usert

L fA4 Eradecck hee.ve
'

East Pr:sM9h.PA 1 112 * Prene (412) t23-7eco . Fax (41;') a:s-eeis.

-

_
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eatechnics'

MOISTURE - DENSITY RELATIONSHIP
ASThi Ce98 21 SCP-S12

Cll:nt ESC Scring No. .NA

Client Reference C1220 EERT AVE. Degh Ot) NA

Project No. ESO40-01 Sample No. c.18

Lab 10 ~S SO40-01.CO3
*

.

Visu$1 Description GRAY CLAY WITH ROCK FRAGMEMTS
'

TctalWeight of the Sample (gm) NA TestType STANDARD
!

As Received Wster Content (%) NA Rammer Weight (its) 5.5 *

Assumed Specific Gravity 2.70 Rammer Crop (in) 12

Rammer Type MEcF%McAL

Percent Retained en 3/4" NA Machine ID G441

Percent Retained on 3/8" NA Meld 10 G6s5

P:rcant Retained on #4 NA Meld diameter 6

Oversize Material Hetindtxt:4 Welcht cf the Meld 5748

Procedure Used G Volume cfine Mcid(cc) 2124

Mold / Specimen

1 2 3 4 5
Point No.
Wt. of Mold & WS (sm) 10065 102e2 103E4 10356 10249

Wt.of Mcld (gm) 5746 5745 5746 5745 5745

Wt. of WS 4320 4516 4518 4510 4503 .

Meld Vclume (c:) 2124 2124 2124 212A 2124

Moisture Conterit / Density

Tare Numcer 1694 16G1 17CO 545 ZZ

Wt. of Tate & WS (gm) 4C6.20 300.32 425.50 418.70 ,22.50*
..

Wt.of Tate & DS (gm) 340.73 260.79 3cs.56 375.41 375.86

Wt. of Tate (sm) E4.03 83.51 79.45 82.81 84.69

WL of Water (gm) 25.47 29.53 37.S4 43.29 45.74

Wt. of DS (gm) 256.70 277.18 2C9.11 292.E0 291.17

Wet Density (cm/cc) 2.03 2.13 2.17 2.17 2.12

Wet Density (pct) 125.9 132.7 135.7 135.4 132.3

Meisture content (%) 8.6 10.7 12.3 14.5 16.1

Dry Density (pcf) 116.9 119.9 120.5 115.0 114.0

.
Zero AirVolds .

Moisture content (%) 12.3 14.8 16.1

126.5 120.4 117.5Dry tJntt Weight (pcf)

l

l.

Tested By MV Date 2/48 8 Checked By Cate ,2. - f, - f y '
'

w sas cc.v:cr.sn nemsicn cm:swmr f- ew,rnwer.w:,+>

gu s<aeded Aronue * Ext Pneursn.PA 15112 * Pter.a (412) e:#7603 Fas (4121 e23 8954
)
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[- Appendix B

[, Clay Stockpile and Sample Location Drawings
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GRAIN SIZE DISTRIBU 1_LON TEST REPORT
I i ii

E100 ' %',U, 1L,

A '

90 m.
%

80
' N

,*
u
k

70

b \
b 60 \

Nu.
\

$ 50
U \

it
b 40 \a.

\A
30 \

\20

10

0
200 100 10.0 1.0 0.1 0.01 0.001

GRAIN SIZE - mm

Test % 43" % GRAVEL % SAND % SILT % CLAY

o 4 0.0 8.7 18.2 49.2 23.9

|

|

LL PI D90 060 050 D30 D15 Djo C Ce u

o 27 11 1.50 0.0153 0.0034

MATERIAL DESCRIPTION USCS AASHTO

CL A-6' O ,

Project No.: A97820x12 Remarks:

Project: Bert Ave. Site Closure

o Locotlon: C2

Date: 11-18-1997

GRAIN SIZE OISTRIBUTION TEST REPORT r

SOLAR TESTING LABORATORIES ri . no.:9

.

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



MOISTURE-DENSITY' RELATIONSHIP TEST
135

__

130

o
a 125

|

Is
I.~.

v
" '

D | |[ \|120

1 / \
9 | / \

i / \
i /I I i l

'

/ { | |
i

1 |

I/
f,

I

110
6 8 10 12 14 16 18

Woter content. %

Test specificotlon: ASTM D 698-91 Procedure B, Stonderd

T. > Y. <
Elev/ Classification Not. g .c. LL p7

Depth USCS AASHTO Moist. 3/8 in No.2OO

11 7.

MATERIAL DESCRIPTIONTEST RESULTS

Moximum dry density = 120.5 pef Grey CLAYEY SILT.Iittle sand
trace shate. grovelOptimum moisture - 13.7 %

Remarks:
Project No. A97820x1

Project: Bert Avenue Site
Locotion: C2

Dote: 11-14-1997

MOISTURE-DENSITY RELATIONSHIP TEST 7

SOLAR TESTING LABORATORIES rig. No.
,

~
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GRAIN, SIZE DISTRIBUTION TEST REPORT

E
100

90 '

' 'l l
bI'80 -

w\
\

70 i ..

l i ,I
e

! lW i
'' 'I'

5 60
1h.

$ 50
w I

I
O i

i$ 40
'

\1 !

30 %\ A
20 T

5. j,
'i
II10

|||il i
0
200 100 10.0 1.0 0.1 0.01 0.001

GRAIN SIIE - mm /

Test f. 4 3" % GRAVEL F. SAND I % SILT f. CLAY

O 20 0O 9.8 18.7 1 49.2 22.3 ,

l

|
|

Do C CDo D15LL PI D90 D60 D50 3 e u3
4

O 25 9 1.91 0.0160 0.0042
|

|

USCS AASHTO
MATERIAL DESCRIPTION

CL A-4
O

Remorks:Project No.. A97820x12
!Project: Bert Ave. Site Closure

O Locotlon: C3
|

|

Dote: 11-18-1997
r

GRAIN SIZE DISTRIBUTION TEST REPORT

|SOLAR TESTING LABORATORIES r;9. no.
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MOISTURE-DENSITY RELATIONSHIP TEST
j ; j i | | |

' '135 '
',

! ! I

!

1

! ! !

; ; I | | ! l i130

I ! I

i I I

i i l 1I
{ i I I|g |

: ,

i ,j| | i | ! I Ia 125 ; j i i,

s ! I I i i

: I II I I ,

E Ii ! ! I I I I

i t i i ! !4 i ii i | i.

S , ;i g ; , ; i ; i ;
.120

1I i /! I Al i i I I i !
'

ii If ii i\li ! I I

i 1/i : I i ! \1 I I ! I

6 | i i i l i\l i! I i i/
fiII I ! ! i\l I !''5

I i I \ | |
'

| I ; i i \ |

I ! l |'
' '

| |

| | | | | i I | | | I ;'

110
8 10 12 14 16 la 20

Acter content. T.

Test specificotion: ASTM D 695-91 Procedure B, Standard

*4*

Elev/ Classificetion Not.
S .G. LL PI

3/8 in No.2OO
Depth USCS AASHTO Moist.

9 . 2 T.

MATERIAL DESCRIPTION
TEST RESULTS

Max imum dry densi ty = 119.8 pei Grey SILT. some cloy. little sond.
trace shale fragments, gravelOptimum moisture = 13.6 %

Remarks:
Project No.- E97820x1

Project: Bert Avenue Site Cicsure
Locatlon: C3

Dote: 11-18-1997

MOISTURE-DENSITY RELATIONSHIP TEST
r

! SOLAR TESTING LABORATORIES rig. no.
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I GRAIN SIZE DISTRIBUTION TEST REPORT

i i i i a g

"E* "100 -

T
l e .

| go -

-.m
, g

"8-
- 80 %

\' 70 hm e

w .%\'

h 60
LL

\ $ 50 i

l
| w 40 4 || C.

\
30 T

r 20 x
' r

.

O
200 100 10.0 1.0 0.1 0.01 0.001

GRAIN SIZE - mm

Test 7. +3" 7. GRAVEL | T. SAND % S!LT 7. CLAY

o 6 0.0 15.3 17.9 45.3 21.5
_

C C
LL PI Dgo D60 D50 D30 D15 D39 e u

r o 26 10 7.50 0.0157 0.0037

MATERIAL DESCRIPTION USCS AASHTO

CL A-4
O

_r--.-

Project No. A97820x12 Remorks:

Project: Bert Ave. Site Closure

o Locotlon: C4 ,

Date: 11-18-1997
GRAIN SIZE DISTRIBUTION TEST REPORT r

' SOLAR TESTING LABORATORIES n . no.:s



- - - - _ _ _ _ _ _ _ _ _ _ _

MOISTURE-DENSITY RELATIONSHIP TEST
124

I

122

l

7,
a 120 /%

1 h| *

/ \
E / \

| 4 , ,3 / \ l

B 1I I / I \ | |

!/ l \ I I'

I / \
/ \
I \l ,

I I i | \ |"'

| 1 i \

I I | | \ || \ lI- 1I I i
; I iI i Ii I ' ,

I 114
6 8 10 12 14 16 18

Woter content. 7.

Test spectficotion: ASTM D 698-91 Procedure B, Stondard

T. > T. <
Elev/ Cicssificotion Not. g g

Oepth USCS AASHTO Moist. 3/8 in No.200

10.3 T.

TEST RESULTS MATERIAL DESCRIPTION

Maximum dry density = 119.8 pcf Grey CLAYEY SILT .Iittie sond,few
Optimum moisture = 12.7 7. shole frogments,troce grovel

! Remarks:
Project No.. A97820x1
Project: Bert Avenue Site
Locatlon: C4

Date: 11-14-1997

MOISTURE-DENSITY RELATIONSHIP TEST r

SOLAR TESTING LABORATORIES r;9. No.

__-



GRAIN SIZE DISTRIBUTION TEST REPORT
-' i is

~ ~i iQ i~ a~~
i

~T -RRR 2 2 S S I k.
-" " * * * * - =** " a100 r

11|||
' '

I i90

I

80 g
|
'

70 "
Cr %
W \

h 60 \
\'

$ 50 \
W I

. O |

b 40 i

1 h
s\ !

30

20 N

10
I|!!I f|!!|I I!!! ! '

O
200 100 10.0 1.0 0.1 0.01 0.001

GPM N SIZE - mm

|
| Test 7. +3" 7. GRAVEL | T. SAND T. SILT T. CLAY

0 11 0.0 11.5 i 19.1 46.3 23.1
,
i -

| |
!

Do C CLL PI D90 I 060 D50 | Do D15 3 e u3

O 26 10 2.66 | O.0195 10.0044
| |

| |

MATERIAL DESCRIPTION USCS AASHTO

CL A-4
O

Remarks:Project No.* A97820x12
Project: Bert Ave. Site Closure

o Locot ion: C5

Date: 11-18-1997

GRAIN SIZE DISTRIBUTION TEST REPORT r

SOLAR TESTING LABORATORIES ri . No.:9
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MOISTURE-DENSITY RELATIONSHIP TEST
135

; \

|I i

1 : ! i i
130 ; I

|

|

| |,

It i l i I
'

a 125 '
g g 9 | | | {

s | I ;

.

i
| |

'

E I I |

8 ,,,

D lI ! | | l l
'

i

| I I A I
'

II I f \ l
'

! !/ \ l

Ii /, i I Al | || | l 1

''
i | \ i |1/ i .

\l/I i i

ll! - \'

| I| |

1 ! I I I I I

110
8 10 1' 14 16 15 20

Acter content. %

Test specificotlon: ASTM D M 3-91 Procedure B, Stonderd

'' #
Elev/ Cicssif;cotion Not. *

S .C. LL PI

Depth USCS A/- SrTO IJ o i s t . 3/8 in No.2OO |

9.7 %

MATERIAL DESCRIPTIONTEST RESULTS

koximum dry density = 118.6 oc- Gray Silt.some cicy.little send

Optimum moisture = 13.1 % trace shole. grovel

Remarks:
Project No.: E97820x1
Project: Bert Avenue Site
Locotion: C5

Dote: 11-19-1997

'JOISTURE-DENSITY RELC ~.ONSHIP TEST e

SOLAR TESTING LABORATORIES rig. no. .
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GRAIN SIZE DISTRIBUTION TEST REPORT '

c'

2 E 9 8 $E- .
* " a -" " * * * * * * *

100 r

90 x
|80

| l
i

=

70

6 \
' M 60

j ! ;l''
It I$ 50

'
,

, ,

w .; ,

N |w 40 '

' ! \
!'30

1! il! |!i | |
E- I ! '3:'i !

'

| 20 'N<

|
-

. .
) I

||, :f l

i

! ! ! !'

'
': ' '

10
!' | } ! ! |'

|
- | ; |'

! | |
' o I i ' '

200 100 10. ;- 1.0 0.1 0.01 0.001
GRAIN SIIE - mm

Test T. +3" 7. GRA v'EL | T. SAND I T. SILT | T. C LAY

o 13 0.0 11 ! 20.0 1 47.3 | 21.0~

|

I |
\

| 0o Ce C
LL PI D90 D60 | DSO Do D35 3 u3

o 25 9 2.66 | | 0.0221 |0.0049
i i I

| | |

MATERIAL DESCRIPTION USCS At.3HTO

CL A-4
O

Remarks:Project No.. A97820x12
Project: Bert Ave. Site Closure

o Locatlon: C6

Date: 11-16-1997
'

GRAIN SIZE DISTRIBUTION TEST REPORT

SOLAR TESTING LABORATORIES rig. No.:



MOISTURE-DENSITY RELATIONSHIP TEST
124 ,

| \
-

|

| |
'

i l | |
I ! |
| ! l

! ! |
i | I

'

Is i
''

a 120 ,

I i ! i i l | I
,

l ! l~

.I | 1 i |

E | ! | | f~h
h E l i/ l\ |

118
b ; 7; \; ! , ;,

I i ! /i | \l 1 i

i I / i N ! I

i : / i \ |

i i \ I1 /.

'''
/ I I ! \l I fI i

I i j l I \l
~ ~

i I ! ! \
i I i i !\
l ; l l I ! \

114
6 5 . 12 14 16 18

n:ter centent. T.

Test specification: ASTM D MS-91 Procedure B, Standard

Elev/ Cl ess i f i cct i:- Not. T. > T. <
gp,q, p7

Depth USCS ;-i ~: Moist. 3/8 in No.2OO

9.4 T.

TEST RESULTS MATERIAL DESCRIPTION

Maximum dry density = 118.5 .:- Grey SILT,some clay.little send

12. 7 T. trace grovel.sholeOptimum moisture =

"* *'
Project No.- E97820x1

Project: Bert Avenue Site C:cs e

Locotlon: C6

Date: 11-19-1997
i

f MOISl VRE-DENSITY PE. ~ :~.'4 SHIP TEST
'

e

t

| SOLAR TESTING 1ABORATORIES rig. no.

)



GRAIN SIZE DISTRIBUTION TEST REPORT
E i ii

k 9 9 8 $k
* * * * * * *" "* a a r100

90 _ . - -

E N '
80 I

70

!
60 . ' I

k {I| | |
!'i ! !

$ 50
'I ||U

II$ 40 K i

a

'30

! !
20 ,

u
|1 Il i|' ' ' '

10
!

' ''' -'

O
200 100 10.0 1.0 0.1 0.01 'C.CCi

GRAIN SIZE - mm

Test % +3" % G RA'.'E '_ i % SAND | % SILT % CLAY

o 12 0.0 10.1 t 21.5 | 45.0 23.4

|'

Do C C
'= LL PI D90 | Dr,o | D53 0o D15 3 e u3

o 25 9 2.02 { {O.0200 0.0048j

l | |

I I I

USCS AASHTO
MATERIAL DESCRIPTION

CL A-4
o

Remorks:
Project No A97820x12
Project: Bert Ave. Site Closure

O Locotlon: C7

.

Date: 11-16-1997
r

GRAIN SIZE DISTRIBUTION TEST REP 0RT

SOLAR TESTING LABORATORIES r;9. No.:

_-------------J-



MOISTURE-DENSITY RELATIONSHIP TEST
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Wcter content. P.

Test specification: ASTM D 695-91 Procecure B. Stancord

%> %<
Elev/ Cicssification Not. g g py

Depth USCS A/SHTO Moist. 3/8 in No.2OO

10.4 T.

MATERIAL DESCRIPTIONTEST RESULTS

Maximum dry density = 120.6 ocf Groy SILT. same cloy, sond, trace
Optimum moisture = 12.6 % shole fragments, grovel

Remorks:
Project No.: E97820x1 !

|

Project: Bert Avenue Site Cicsure I

Locotion: C7

f
Dote: 11-18-1997 I

|
MOISTURE-DENSITY RELATIONSHIP TEST 1

f

|SOLAR TESTING LABORATORIES rig. no.
i

|

i



,

GRAIN SIZE DISTRIBUTION TEST REPORT ;

I2
i i i

$ 55S5 $~e ?8o o o o

*"A rDDD E E E E E EE
100 *

m I*= :90 h
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20 N
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0 jo.001200 100 10.0 1.0 0.1 0.01

GRAIN SIZE - mm / ,

!

Test % +3" T. GRAVEL I % SAND % SILT % CLAY

o 8 0.0 15.6 | 20.0 44.6 19.8

I I

\ '

Do D15 Dgo C C
D60 D50 3 e uLL PI D90

o 25 10 5.31 0.0266 0.0053

MATERIAL DESCRIPTION USCS AASHTO |

CL A-4
0

Remarks:Project No.: A97820x12
Project: Bert Ave. Site Closure

O Locotlon: C8

Date: 11-18-1997
r

GRAIN SIZE DISTRIBUTION TEST REPORT

SOLAR TESTING LABORATORIES rig. no.
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MOISTURE-DENSITY RELATIONSHIP TEST
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6 8 10 12 14 16 18

Wo*er content. T.

Test specificotlon: ASTM D 698-91 Procecure B. Stonderd

Elev/ Clossification Not. T. > T. <
g py

, Depth USCS AASHTO Moist. 3/8 in No.2OO

12.2 %

TEST RESULTS MATERIAL DESCRIPTION

Moximum dry density = 120.6 pef Grey SILT.Iittie sond.c|oy,few shole

Optimum moisture = 12.6 T. frogments.troce gravel

Remarks.|ProjectNo..A07820x1
Project: Bert Avenue Site

Location: C8

Octe: 11-13-1997

MOISTURE-DENSITY RELATIONSHIP TEST r

| SOLAR TESTING LABORATORIES rig. no.



GRAIL 4 SIZE DISTRIBUTION TEST REPORT
1 i ii

! b b5 b~ ~u~m o o o o ?8
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N
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20 N
l

10

0 [0.001200 100 10.0 1.0 0.1 0.01

GRAIN SIZE - mm /

Test 7. +3" 7. GRAVEL % SAND % SILT % CLAY

O 3 0.0 14.5 20.1 44.3 21.1

)

l

|

Do C C |0o D15060 050 i e uLL PI D90 3

O 25 9 4.95 0.0224 0.0046

USCS AASHTO
MATERIAL DESCRIPTION

CL A-4
O

Remorks:
| Project No.- A97820x12

|
Project: Bert Ave. Site Closure

O Locot icn: C9

Date: 11-18-1997
'

GRAIN SIZE DISTRIBUTION TEST REPORT

SOLAR TESTING LABORATORIES ri . no..9



MOISTURE-DENSITY RELATIONSHIP TEST
124
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/
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6 8 10 12 14 16 18

Water content. %

Test specification: ASTM D 698-91 Procedure B, Stonderd

' * '
Elev/ Classification Not.

S .C. LL PI

Depth USCS AASHTO Moist. 3/8 in No.2OO

12.6 7. n

l

MATERIAL DESCRIPTIONTEST RESULTS

Maximum dry density = 120.7 pcf Grey SANDY, CLAYEY SILT,few shole )

Op t i rnum mo i s t u re = 13. 7 7. frogments.troce grovel

Remarks:
Project No.: A97820x1
Project: Bert Avenue Site
Locotlon: C9

!

Date: 11-13-1997

MOISTURE-DENSITY RELATIONSHIP TEST 7

SOLAR TESTING LABORATORIES rig. No.



GRAIN SIZE DISTRIBUTION TEST REPORT
E i ii

5 5 $$ $$ $$ o o g g Sg
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$ 40 %ct
(
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200 100 10.0 1.0 0.1 0.01 0.001

GRAIN SIZE - mm

Test 7. +3" 7. GRAVEL | T. SAND 7. SILT 7. CLAY

o 9 0.0 9.0 | 19.8 46.5 24.7

Do Ce CDo 015Do i u
LL PI Dgo D60 3$

o 26 10 1.64 0.0129 0.0032

|

MATERIAL DESCRIPTION USCS AASHTO

CL A4
O

|

Remarks:Project No.: A97820x12
Project: Bert Ave. Site Closure
O Locotlon: C10

1

Date: 11-18-1997
r

GRAIN SIZE DISTRIBUTION TEST REPORT i

SOLAR TESTING LABORATORIES ri . No.9

I 1
l J
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MOISTURE-DENSITY RELATIONSHIP TEST
135
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a 125
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115
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|

?10
6 8 10 12 14 16 18

f
Wcter content. %

Test specification: ASTM D 698-91 Procedure B, Stonderd

Elev/ Cicssificotion Not. %> %<
g g7

Depth USCS AASHTO Moist. 3/8 in No.2OO

7.3 %
|

TEST RESULTS MATERIAL DESCRIPTION

Moximum dry density = 122.2 pcf Gray CLAYEY SILT.Iittie sond,troce
Optimum moisture - 12.1 % snote. grovel

Remorks:
Project No. A97820x1

Project: Bert Avenue Site
Locatlon: C10

Dote: 11-14-1997

) MOISTURE-DENSITY RELATIONSHIP TEST f

I SOLAR TESTING LABORATORIES r:9. No.

-
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GRAIN SIZE DISTRIBUTION TEST REPORT
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GRA~N SIZE - mm

Test 7. +3" 7. GRAVEL l 7. SAND 7. SILT 7. CLAY

o 14 0.0 11.5 ! 18.5 47.7 22.3

,

LL PI Dgo D60 D50 | 030 D15 Dj o C Ce u

o 26 10 2.66 0.0168 10.0040

f I I I

| | |

MATERIAL DESCRIPTION USCS AASHTO

CL A-4
O

Project No. A97820x12 Remorks:

Project: Bert Ave. Site Closure

O Locotion: C11

Date: 11-16-1997

GRAIN SIZE DISTRIBUTION TEST REPORT r
,

SOLAR TESTING LABORATORIES rig. no..
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MOISTURE-DENSITY RELATIONSHIP TEST
I i | | |124
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Wcter content. T.

Test specification: ASTM D 698-91 Procedure B, Standerd

T. > T. <
Elev/ Clessificotion Not. pp,

Depth USCS AASr C Moist. 3/8 in No.200

5.4 7.

MATERIAL DESCRIPTIONTEST RESULTS

Maximum dry density = 118.8 ocf Grey SILT. some cicy. fittle sond.
trece shole fragments, gravelOptimum moisture = 12.7 T.

Remorks:
Project No.: E97820x1

f Project: Bert Avenue Site Cicsvre
Locotlon: C11

Dote: 11-18-1997

MOISTURE-DENSITY RELATIONSHIP TEST f
r

SOLAR TESTING LABORATORIES rig. Nc..

.

f
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GRAIN SIZE DISTRIBUTION TEST REPORT
i ii i o g
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GRAIN SIZE - rnm / '

Test % +3" 7. GRAVEL | % SAND % SILT % CLAY

O 5 0.0 14.9 | 17.3 45.1 22.7 |
|

|

|

LL PI Dgo D60 D50 030 015 Dj o C Ce u

o 31 13 8.04 0.0202 0.0039

t

I :

MATERIAL DESCRIPTION USCS AASHTf.

CL A-f
O

Remarks:Project No.: A97820x12
Project: Bert Ave. Site Closure

O Locotion: C12

Date: 11-18-1997
r

GRAIN SIZE DISTRIBUTION TEST REPORT

SOLAR TESTING LABORATORIES r 9. no.:
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MOISTURE-DENSITY RELATIONSHIP TEST
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Weter content, %

Test specification: ASTM D 698-91 Procedure B Stondord

# *#
Elev/ Classification Not.

S .G. LL P.C

Depth USCS AASHTO Moist. 3/8 in No.2OO

13.7 7.

MATERIAL DESCRIPTION .

TEST RESULTS
f

Moximum dry density = 115.6 pcf Brown CLAYEY SILT,IittIe sond,few j

Optimum moisture = 15.5 7. shole frogments.troce grovel

Remo ds:
Project No. A97820x1

Project: Bert Avenue Site
Locotion: C12

Date: 11-14-1997

MOISTURE-DENSITY RELATIONSHIP TEST ,

SOLAR TESTING LABORATORIES rig. No.



GRAIN SIZE DISTRIBUTION TEST REPORT
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O jo.001! 200 100 10.0 1.0 0.1 0.01

GRAIN SIZE - mm /

Test 7. +3" % GRAVEL 7. SAND 7. SILT T. CLAY

o 7 0.0 8.4 19.2 50.6 21.8

0o C CDo D15LL PI Dgo D60 D50 3 e u3

! o 25 9 1.51 0.0158 0.0036

MATERIAL DESCRIPTION USCS AASHTO

CL A-4
O

|

Remorks:
! Project No. A97820x12

Project: Bert Ave. Site Closure
O Locotlon: C13

,

Date: 11-18-1997 I
r

GRAIN SIZE DISTRIBUTION TEST REPORT

SOLAR TESTING LABORATORIES rig. no.:

t



MOISTURE-DENSITY RELATIONSHIP TEST
; , ; |22,
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Water content. %

Test specificatior- ASTM D 698-91 Procedure B. Stonderd
i

Elev/ Classification Not.
S .C. LL PI

Depth USCS AASHTC Moist. 3/8 in No.200

12.6 %

MATERIAL DESCRIPTIONTEST RESULTS

Moximum dry density = 118.4 pcf Grey SILT.some clay.little scnd.
trace shole. grovelOptimum moisture - 13.8 %

Remarks:
,

Project No.. A97820x1 !

Project: Bert Avenue Site
Locatlon: C13

Date: 11-13-1997

MOISTURE-DENSITY RELATIONSHIP TEST 7

| SOLAR TESTING LABORATORIES rig. No.

_
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GRAIN SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm

Test T. +3" 7. GRAF I T. SAND T. SILT T. CLAY

o 10 0.0 14.5 | 21.8 45.6 17.8

I

I

Do Ce CDo D15LL PI Dgo D60 050 i u3

o 30 11 4.47 0.0292 0.0065 0.0015
I

I

MATERIAL DESCRIPTION USCS AASHTO

CL A-6
O

Remorks:Project No.. A97820x12
Project: Bert Ave. Site Closure

O Locotlon: C14

Dote: 11-18-1997
GRAIN SIZE DISTRIBUTION TEST REPORT' f

SOLAR TESTING LABORATORIES ei . No.:9

, _. .. .. ..



MOISTURE-DENSITY RELATIONSHIP TEST
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Wcter content. %

Test specification: ASTM 0 698-91 Procecure B. Stonderd

7. > T. <
Elev/ Ctessification Not, gg

Depth USCS AASHTO Moist.
_ 3/8 in No.200

13.4 7.

MATERIAL DESCRIPTIONTEST RESULTS

Maximum dry density = 116.3 ocf Brown SILT. some sond. little cloy.

Optimum moisture = 15.1 % few shale fragments. trace gravel

Remarks:
Project No.- E97820x1

Project: Bert Avenue Site
Locotion: C14

Dote: 11-18-1997

MOISTURE-DENSITY RELATIONSHIP TEST i
7

SOLAR TESTING LABORATORIES rig. No. {
, 4
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GRAIN SIZE DISTRIBUTION TEST REPORT
i ii
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GRAIN SIZE - mm /

Test ". +3" ". GRAVEL | T. SAND | T. SILT 7. CLAY
- 0 1 0.0 12.3 20.3 | 47.9 19.5

I

| D30 D15 Djo C C| 050LL PI D90 D60 e u

o 28 11 3.16 0.0240 0.0056

MATERIAL DESCRIPTION USCS AASHTO

O CL A-6

Project No.: A97820x12 Remorks:

Project: Bert Ave. Site Closure

O Location: C15

'

Date: 11-18-1997
,

GRAIN SIZE DISTRIBUTION TEST REPORT ,

l SOLAR TESTING LABORATORIES rig. no.:

,

. _ _ _ _ _ _ _ _ _ _ . _ _



_ _ _ _ _ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ __ _ ..

MOISTURE-DENSITY RELATIONSHIP TEST
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Wcter content. T.

Test specification: ASTM D 698-91 Procedurc B, Stonderd

Elev/ Clessificotion Not. *#*

S .G. LL PI
Depth USCS MShTO Moist. 3/8 in No.200

13.1 7.

TEST RESULTS MATERIAL DESCRIPTION
-

Maximum dry density = 115.2 ocf Grey SILT, little sand, cloy. troce

15.2 7. shole frogments, gravelOptimum moisture =

Remorks:
Project No.: E97820x1

Project: Bert Avenue Site Cicsure
Locotion: C15

Dote: 11-18-1997

MOISTURE-DENSI1Y RELATIONSHIP TEST r

SOLAR TESTING LABORATORIES rig. no.
_
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tochnics '

| MOISTURE DENSITY RELATIONSHIP
ASTM D698-91 SOP-512

Client ESC Boring No. NA

Client Reference C1220 BERT AVE. Depth (ft) NA

Project No. 98040-01 Sample No. C-16

labid 98040-01.001 Test Method STANDARD

Visual Description GRAY CLAY WITH ROCK FRAGMENTS

Optimum Water Content 12.3

Maximum Dry Density 121.8

130
|

Specific Gravity 2.70
Assumed

i

125

l
,_______

C.'

s |

?' 1 I| E

|o

| |

|

115

I,

) |

"

I

i

110
'

5 to 15 20 25

Water Content (%)

Tested By MV Date 2/4/98 Checked By Date l'6 * ? Y'

page 2 of 2 DcN:CT-S12 REVISION:2 DATE: 11N7/97 c womctLYCE.L%rNFH64)S%d

Fax (412) 823-8999Phone (412) 823 7600544 Braddock Avenue * East Pittsburgh, PA 15112 *-
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atochnics i

I
MOISTURE - DENSITY RELATIONSHIP

ASTM D698 91 SOP-S12 j

Client ESC Boring No. NA

Cli:nt Reference C1220 BERT AVE. Depth (ft) NA

Project No. 98040-01 Sample No. C-16

labid 98040-01.001
i

Visual Description GRAY CLAY WITH ROCK FRAGMENTS

Total Weight of the Sample (gm) NA TestType STANDARD

As Received Water Content (%) NA Rammer Weight (Ibs) 5.5 |

Assumed Specific Gravity 2.70 Rammer Drop (in) 12 |
Rammer Type MECHANICAL

P;rcent Retained on 3/4" NA Machine ID G441

Percent Retained on 3/8" NA Mold ID G695

Percent Retained on #4 NA Mold diameter 6

Oversize Material Not included Weight of the Mold 5746
- Procedure Used C Volume of the Mold (cc) 2124 .

Mold / Specimen

Point No. 1 2 3 4 5

Wt. of Mold & WS (gm) 10233 10368 10429 10291 10201 {

Wt.of Mold (gm) 5746 5746 5746 5746 5746 f

Wt. of WS 4487 4622 4683 4545 4455 |

Mold Volume (cc) 2124 2124 2124 2124 2124 |
l

Molsture Content / Density

Tare Number 1126 1128 579 1734 567

W1. of Tate & WS (gm) 355.81 445.80 474.70 428.10 565.90

Wt. of Tare & DS (gm) 330.53 408.30 427.70 381.15 495.80

W1. of Tare (gm) 85.14 84.37 84.07 83.17 84.57

Wt. of Water (gm) 25.28 37.50 47.00 46.95 70.10 |

Wt. of DS (gm) 245.39 323.93 343.63 297.98 411.23

W:t Density (gm/cc) 2.11 2.18 2.20 2.14 2.10

Wet Density (pcf) 131.8 135.8 137.6 133.5 130.9 <

M isture Content (%) 10.3 11.6 13.7 15.8 17.0

Dry Density (pcf) 119.5 121.7 121.0 115.4 111.8

Zero AirVolds

Moisture Content (%) 13.7 15.8 17.0

123.0 118.2 115.4Dry Unit Weight (pcf)

Date 2~ (o - Y YTested By MV Date 2/4/96 Checked By

| c usamctucurmoggims]nus
page 1 of 2 DCN:CT-S12 REVISION:2 DATE:11N787

$44 Braddock Avenue East Pittsburgh. PA 15112 Phone (412) 823 7600 Fax (412) 823-8999



tochnics
PERMEABILITY TESTcwuazwcaur=

Clic,nt ESC Boring No. NA

Cli:nt Project C1220 BERT AVE. Depth (ft.) NA

Pr: Ject No. 98040-01 Sample No. C-16

AVERAGE PERMEABILITY = 3.5E-08 cm/sec @ 20'C
AVERAGE PERMEABILITY = 3.5E-10 m/sec @ 20*C

TOTAL FLOW vs. ELAPSED TIME
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B OUTFLOW

PORE VOLUMES EXCHANGED vs. PERMEABILITY
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PORE VOLUMES EXCHANGED 7

Phone (412) 823-7600 Fax (412) 823-8999544 Braddock Avenue * East Pittsburgh, PA 15112 *
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jPERMEABILfTY TEST ,

CHent ESC Tested By JCM Date 02-09-9 i

d* E
Cli:nt Project C1220 BERT AVE. Checked By 6O Oate

Prof:ct No,. 98040 01

Boring No. NA Specific Gravity 2.70 ASSUMED

D:pth(ft.) NA Sample Condition REMOLDED

S:mpf] No. C-16

Visual Description GRAY CLAY

MOISTURE CONTENT BEFORE TEST AFTER TEST

Tcra Number 2 1709 :

Wt. Tcra & WS(gm.) 302.74 549.50

Wt.Ttra & DS(gm.) 271.60 488.50

31.14 61.00Wt. Water (gm.)
45.01 83.25Wt. Ter:(gm.)

Wt. DS(gm.) 226.59 405.25

Moistura Content (%) 13.7 15.1

UNIT WEIGHT

Wt. Tube & WS.(gms.) 2251.90 NA

Wt. Of Tube (gms.) 1352.50 NA

Wt. Of WS.(gms.) 899.40 909.8

4.000 3.918
L ngth 1 (in.)

4.000 3.924
Lcngth 2 (in.)

4.000 3.942
Length 3 (in.)

2.870 2.866
Top Diameter (in.)

Middla Diameter (in.) 2.870 2.864

Bott m Diameter (in.) 2.870 2.868

4.00 3.93
Av:r:ge Length (in)

6.47 6.45
Av: rage Area (in^2)
Simple Volume (cc.) 423.94 415.26

Unit WetWt.(gms/cc) 2.12 2.19

Unit Wet Wt.(pcf.) 132.4 136.7

116.4 118.8
Unit Dry Wt.(pcf.)

1.87 1.90
Unit Dry W1.(gms/cc)

0.45 0.42
Void Ratio,e

0.31 0.29
P:tosity, n

Pore Volume (cm^3) 131.1 122.4

r

Fax (412) 823 8999
544 Braddock Avenue East Pittsburgh, P A 15112 Phone (412) 823-7600

*



PERMEABILITY TESTcmcommer

kd~9g02-09-9Cli:nt ESC Tested By JCM Date

Cli:nt Project C1220 BERT AVE. Checked By GO Date

Project No. 98040-01

Boring No. NA

D:pth(ft.) NA

Sample No. C-16

Visual Description GRAY CLAY

Pr:ssure Heads (Constant) Final Sample Dimensions

Top Csp (ps!) 27.5 Sample Length (cm.), L 9.98

Bottom Cap (psi) 30.0 Sample Diameter (cm.) 7.28

Cdl(psi) 35.0 Sample Area (cm.^2), A 41.62

Totti Pressure Head (cm) 175.8 inflow Burette Area,(cm.^2), a-in 0.91

Outflow Burette Area,(cm.^2), a-out 0.96

B Parameter 97 %

AVERAGE PERMEABILITY = 3.5E-08 cm/sec @ 20*C

AVERAGE PERMEABILITY = 3.5E-10 misec @ 20*C

DATE TIME ELAPSED TOTAL TOTAL TOTAL FLOW TEMP INCREMENTAL

TIME INFLOW OUTFLOW HEAD 0 FLOW PERMEABILITY

(t) (h) 1STOP @ 20*C

mon-dy-yr hr min hr em^3 cm^3 cm 'C cm/se::

02-10-98 15 15 0.0 0.0 0.0 187.3 0 20.0 NA

02-11-98 7 15 16.0 1.9 1.7 183.4 0 20.5 4.0E-08

02-11-98 14 40 23.4 2.7 2.4 181.8 0 20.5 3.6E-08

02-11-98 22 35 31.3 3.6 3.2 180.0 0 20.0 4.0E-08

02-12-98 8 0 40.8 4.5 4.0 178.2 0 20.7 3.3E-08

02-12-98 15 25 48.2 5.2 4.6 176.8 1 20.5 3.3E-08

,

I

r

Fax (412) 823-8999East Patst>urgh, PA 15112 Phone (412) 823-7600
*

544 Braddock Avenue *
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ttochn.icsDCN; DS-S3A '

DATE: 11/12/96

REVISION: 1 SIEVE AND HYDROMETER ANALYSIS
ASTM D 422-63 (SOP S3)

Client ESC Boring No. NA

Client Reference C1220 BERT AVE. Depth (ft) NA

Project No. 98040-01 Sample No. C-17

labid 98040-01.002 Soil Color GRAY

SIEVE ANALYSIS HYDROMETER

USCS gravel | sand I sitt and clay fraction

USDA gravel | sand | sitt lefay

12" 6" 3" 3/4" 3/8" #4 #10 #20 #40 #140 #200

100
- > - - o--f g

i

!

''

80

I ;

70 ,

N- ! il| \'

g 60 I; |,|
,

'

i|: !

i ||5 ,
jx
,

t s0 .

(i
,

2 i | \
E .

!

ih,|E# ;l i I
,

#
| i

| i |
30

,
,

! i
'o'

20 ' ,

I

|

10
|

!
O

1000 100 10 1 0.1 0 01 0.001

Particle Diameter (mm)

Sieve Percent Compoi ents Percentage Corrected % of Minus 2.0 mm
material for USDA Classificat.

Size (mm) Finer

100 100.00 Gravel 11.82 0.00

2 88.18 Sand 24.27 27.52

0.075 68.04 Silt 40.72 46.18

0.05 63.91 Clay 23.19 26.30

0.002 23.19

USDA Classification LOAM

s

USCS Symbol CL, TESTED

USCS Classification sAnoytEAu ctAy

I
c wsomcetxcanmar22s su]sseen

page 3 of 4

Phone (412) 823-7600 Fax (412) 823-8999East Pittsburgh. PA 15112544 Braddock Avenue
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GotOchnics
OA : il

REVISION: 1

USDA CLASSIFICATION CHART,

Client ESC Boring No. NA

Client Reference C1220 BERT AVE. Depth (ft) NA

Project No. 98040-01 Sample No. C-17

labid 98040-01.002 Soil Color GRAY

I

90 10

80 20

PERCENT CLAY

60 40

5050

^$ 6040

I so /'v'\X\~O /%CN/\70
sucy ' lay toau \ \ /\ /\ / /s /\ A

I 2o /\ v x7 Y V W V V \e0
c

N / \ r v \\ / \ / W N / Nee1e

i A7',/\/\/'x/\/VN/X/\
l -

~

PERCENT SAND

Components Corrected % of Minus 2.0 mm
j material for USDA Classificat.
L

Gravel 0.00

( Sand 27.52

Sitt 46.18
26.30Clay

USDA Classification LOAM

r

cwsorrcuxcnnnrovsm arsjsn. ort
page 4 of 4
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j. ),hChhC $DCN; DS-S3A
DATE: 11n296
REVISION: 1

WASH SIEVE ANALYSIS
ASTM D 422-63 (SOP-S3)

Client ESC Boring No. NA

Client Reference C1220 BERT AVE. Depth (ft) NA

Project No. 98040-01 Sample No. C-17

labid 98040-01.002 Soil Color GRAY

Moisture Content of Passing 3/4" Material Water Content of Retained 3/4" Material

Tate No. 2457 Tare No. 9

Wgt. Tare + Wet Specimen (gm) 1352.50 Wgt. Tare + Wet Specimen (gm) 426.10

Wgt. Tare + Dry Specimen (gm) 1280.40 Wgt. Tare + Dry Specimen (gm) 419.80

W;ight of Tare (gm) 99.91 Weight of Tare (gm) 74.45

WIight of Water (gm) 72.10 Weight of Water (gm) 6.30

Weignt of Dry Soil (gm) 1180.49 Weight of Dry Soil (gm) 345.35

M isture Content (%) 6.1 Moisture Content (%) 1.8

Wet Weight -3/4" Sample (gm) 26564 Weight of the Dry Specimen (gm) 1180.49

Dry Weight - 3/4" Sample (gm) 25035.0 Weight of minus #200 material (gm) 821.24

Wit Weight +3/4" Sample (gm) 563.05 Weight of plus #200 material (gm) 359.25

Dry Weight + 3/4" Sample (gm) 552.96

Total Dry Weight Sample (gm) 25587.9 J - Factor (Percent Finer than 3/4") 0.9780

Sieve Sicve Wgt.of Soit Percent Accumulated Percent Accumulated

Size Opening Retained Retained Percent Finer Percent

Retained Finer
(mm)

(gm) (%) (%) (%) (%)

12" 300 0.00 0.00 0.00 100.00 100.00

6" 150 0.00 0.00 0.00 100.00 100.00

3" 75 0.00 0.00 0.00 100.00 100.00

2" 50 0.00 (*) 0.00 0.00 100.00 100.00

1 1/2" 37.5 75.82 0.30 0.30 99.70 99.70

1" 25 294.51 1.15 1.45 98.55 98.55

3/4" 19 192.72 0.75 2.20 97.80 97.80

1/2" 12.5 19.14 1.62 1.62 98.38 96.21

3/8" 9.5 13.81 1.17 2.79 97.21 95.07

#4 4.75 29.58 2.51 5.30 94.70 92.62

#10 2 53.61 4.54 9.84 90.16 88.18

#20 0.85 57.59 ( ** ) 4.88 14.72 85.28 83.41

#40 0.425 40.09 3.40 18.11 81.89 80.09

#60 0.25 36.60 3.10 21.21 78.79 77.05

#140 0.106 83.69 7.09 28.30 71.70 70.12

#200 0.075 25.14 2.13 30.43 69.57 68.04

821.24 69.57 100.00
--

Pan -

( *) The + 3/4" sieve analysis is based on the TotalDry Weight of the SampleNotes :
( ") The - 3/4" sieve analysis is based on the Weight of the Dry Specimen

Tested By JP Date 2/4/98 Checked By f Date 2.-9,gr
C wSOFRCEDCELWroVf225 als]shs.11

page 1 of 4

Fax (412) 823-8999544 Braddock Avenue * East Pittsburgh,PA 15112 Phone (412) E23 7600
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21 ,'## atochnics !
REVISION: 1

HYDROMETER ANAL.YSIS
ASTM D 422-63 (SOP-S3)

Cli:nt ESC Boring No. NA

Client Reference C1220 BERT AVE. Depth (ft) NA

Project No. 98040-01 Sample No. C-17

labid 98040-01.002 Soil Color GRAY

Elapsed R Temp. R N K Diameter N'

Time Measured (*C) Corrected (%) Factor (mm) (%)

(min)

0 NA NA NA NA NA NA NA NA

2 50.0 50.0 22.3 43.4 84.3 0.01308 0.0263 57.4

5 46.0 22.3 39.4 76.6 0.01308 0.0173 52.1

15 40.0 22.3 33.4 64.9 0.01308 0.0105 44.2

30 36.0 22.3 29.4 57.1 0.01308 0.0077 38.9

61 32.0 22.3 25.4 49.3 0.01308 0.0056 33.6

250 26.5 22.5 19.9 38.6 0.01305 0.0029 26.3

1440 21.0 22.1 14.4 27.9 0.01311 0.0012 19.0

Other CorrectionsSnil Specimen Data

Tare No. 532

Tare + Dry Material (gm) 157.64 a - Factor 0.99

Weight of Tate (gm) 101.73 Composite Correction 6.63

Weight of Deflocculant (gm) 5.0 Percent Finer than # 200 68.04

Weight of Dry Material (gm) 50.91
Specific Gravity 2.7 Assumed

,f

{

Note: Hydrometer test is performed on - # 200 sieve material.

|

Date 1 - [ k I
Tested By TO Date 2/4/93 Checked By /f?7

cwsoncmcaemragem us]sn ets
page 2 of 4

544 Braddock Avenue * East Pittsburgh. PA 15112 Phone (412) B23 7600 Fax (412) B23-8999
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atochnics
1

ATTERBERG LIMIT
ASTM D 4318-96 (SOP - S4)

Client ESC Boring No. NA

Client Reference C1220 BERT AVE. Depth (ft) NA

Project No. 98040-01 Sample No. C-17

labid 98040-01.002 Soil Description GRAY LEAN CLAY

Note: The USCs symbol used with this test refers only to the minus No. 40 ( Minus No. 40 sieve rnaterial, Airdried)

Eleve material. See the 'Sleve and Hydrometer Analysis' graph page for the complete materialdescription.

Liquid Limit Test 1 2 3 4 5
M

Tare Number 2317 2055 2239 2316 2060 U

Wt. of Tare & WS (gm) 41.05 40.98 40.39 49.17 42.57 L,

W1. of Tare & DS (gm) 36.29 36.74 35.99 43.25 37.15 T

Wt. of Tare (gm) 15.55 18.75 17.71 19.53 16.52 i

W1. of Water (gm) 4.76 4.24 4.4 5.92 5.42 P

W1. of DS (gm) 20.74 17.99 18.28 23.72 20.63 0
1

Moisture Content (%) 23.0 23.6 24.1 25.0 26.3 N

Number of Blows 36 31 24 18 13 T

Plastic Limit Test 1 2 3 Test Results

Tare Number 2047 1837 2041 Liquid Limit (%) 24

W1. of Tare & WS (gm) 21.94 24.63 24.86

W1. of Tare & DS (gm) 21.12 23.82 23.97 Plastic Limit (%) 15 :

Wt. of Tare (gm) 15.58 18.26 17.83

Wt. of Water (gm) 0.82 0.81 0.89 Plasticity Index (%) 9
.

W1. of DS (gm) 5.54 5.56 6.14
USCS Symbol CL

, Moisture Content (%) _14.8 14.6 14.5

Flow Curve Plasticity Chart
60

27

26 $n

/|
Cl. CH

25 C _oe
_

h24

$ 0 (30

h
^ MH

g 20
+ 22

10 gf
21

fo e /
! I

0[7'
~

20
0 20 40 60 80 100

1 10 100

Uquid Limit (%)/
Number of Blows

CL ML -

i Testod By TO Date 2/9/98 Checked By Date ~2 * |0.[ Y
page 1 of 1 DCN: CT S4 DATE: 1/13/98 EVISION: 3 cernceno4yuouuntsJsheen

East Pmsburgh. PA 15112 * Phone (412) 823 7600 * Fax (412) 823-8999544 Braddock Avenue -

m - _ _ _ _
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ottachnics
MOISTURE DENSITY RELATIONSHIP

ASTM D698-91 SOP-S'2

Client ESC Bor*ng No. NA

Client Reference C1220 BERT AVE. Depth (ft) NA

Project No. 98040-01 Sample No. C-17

labid 98040-01.002 Test Method STANDARD

Visual Description GRAY CLAY WITH ROCK FRAGMENTS

Optimum Water Content 11.4

Maximum Dry Density 123.6 ,

130

f
Specific Gravity 2.70
Assumed

125

.-------

I

Ij e
s ; |
p 120
s I \ \5 I

I

I

115

I

I

I

i

110-
5 10 15 20 25

Water Content (%)

Tested By JP Date 2/4/98 Checked B Date 2~$ -? Y
| c wonscts.xca rmeginns]skaart

page 2 of 2 DCN:CT-S12 REVISION'2 DATE:11N7/97

Phone (412) 823 7600 Fax (412) 823-8999East Pittsburgh. PA 15112544 Braddock Avenue --
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cotochnics
MOISTURE - DENSITY RELATIONSHIP

ASTM D698-91 Si P-512

Client ESC Boring No. NA

Client Reference C1220 BERT AVE. Depth (ft) NA

Project No. 98040-01 Sample No. C-17

L BID 98040-01.002

Visual Description GRAY CLAY WITH ROCK FRAGMENTS

Total Weight of the Sample (gm) NA TestType STANDARD

As Received Water Content (%) NA Rammer Weight (Ibs) 5.5

Assumed Specific Gravity 2.70 Rammer Drop (in) 12

Rammer Type MECHANICAL.

Percent Retained on 3/4" NA Machine ID G441

Percent Retained on 3/8" NA Mold ID G778

Parcent Retained on #4 NA Mold diameter 6

Oversize Material Not included Weight of the Mold 5584

Procedure Used C Volume of the Mold (cc) 2124

Mold / Specimen

Point No. 1 2 3 4 5

Wt. of Mold & WS (gm) 9913 10074 10272 10236 10124

Wt.of Mold (gm) 5584 5584 5584 5584 5584

W1. of WS 4329 4490 4688 4652 4540

Mold Volume (cc) 2124 2124 2124 2124 2124

Moisture Content / Density

Tare Number 582 569 1701 538 574

Wt. of Tare & WS (gm) 477.70 459.40 439.70 534.10 657.60

Wt. of Tare & DS (gm) 448.80 426.50 403.00 480.00 580.40

W1. of Tare (gm) 84.13 83.36 81.34 82.15 83.72

Wt. of Water (gm) 28.90 32.90 36.70 54.10 77.20

Wt. of DS (gm) 364.67 343.14 321.66 397.85 496.68

Wet Density (gm/cc) 2.04 2.11 2.21 2.19 2.14 ~
Wet Density (pcf) 127.2 131.9 137.7 136.7 133.4

Moisture Content (%) 7.9 9.6 11.4 13.6 15.5

Dry Density (pcf) 117.8 120.4 123.6 120.3 115.4

Zero AirVoids
^

'

Moisture Content (%) 11.4 13.6 15.5

Dry Unit Weight (pcf) 128.8 123.2 118.7

Date ]!-(p f Y
[ Tested By JP Date 2/4/98 Checked By

| c usomcit.xca.noggtmljshuaPagelof2 DCN:CT-S12 REVISION:2 DATE: 11N787

Phone (412) 823 7600 * Fax (412) 823-8999544 Braddock Avenue East Pmsburgh PA 15112 *



CaIOchnicsPERMEABILITY TESTc w~=---

Cli:nt ESC Boring No. NA

Cli:nt Project C1220 BERT AVE. Depth (ft.) NA

Pro):ct No. 98040-01 Sample No. C-17

AVERAGE PERMEABILITY = 5.4E-08 cm/sec @ 20*C
AVERAGE PERMEABILITY = 5.4 E-10 m/sec @ 20*C

TOTAL FLOW vs. ELAPSED TIME

12.0

/|2

:
10.0

/ /f :
3

!
6.

d :
d : ,

4.0g _

- _

~

2.0
:
3

. ii i i i, i i .. . . . i0.0 i i i i i iii i . . .
i

0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0

ELAPSED TIME (br)
O INFLOW
G OUTFLOW

PORE VOLUMES EXCHANGED vs. PERMEABILITY

1.0E-07

r,
-

_

,A M ~ _
g _f .

- ,-

S
D
E
$

i
,

1.0E-08 iiii iiii iiii .i iiii iiii iiii iii, iii,

0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09

PORE VOLUMES EXCHANGED f

Fax (412) 823 8999544 Braddock Avenue East Pittsburgh, PA 15112 * Phone (412)823-7600 *
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PERMEABILITY TEST g] g i

Cli:nt ESC Tested By JCM Date 02-09-98

Cli:nt Project C1220 BERT AVE. Checked By GO Date 4-/3- 6
Pr:J:ct No. 98040-01

Boring No. NA Specific Gravity 2.70 ASSUMED
Depth (ft.) NA Sample Condition REMOLDED
Simple No. C-17

Visual Description GRAY CLAY

I
MOISTURE CONTENT BEFORE TEST AFTER TEST

Tcre Number 444 558

| Wt. Tare & WS(gm.) 373.11 617.80

Wt. Tare & DS(gm.) 340.44 549.90

Wt. Water (gm.) 32.67 67.90

Wt. Tare (gm.) 99.87 81.46

| Wt. DS(gm.) 240.57 468.44

5 Moilture Cortent(%) 13.6 14.5

UNIT WEIGHT

Wt. Tube & WS.(gms.) 2258.80 NA
|

Wt. Of Tube (gms.) 1352.50 NA

Wt. Of WS.(gms.) 906.30 913.6

Length 1 (in.) 4.000 3.964

| Length 2 (in.) 4.000 3.968

p Length 3 (in.) 4.000 3.977

Top Diameter (in.) 2.870 2.867

1
Middle Diameter (in.) 2.870 2.864

Bottom Diameter (in.) 2.870 2.864

Av: rage Length (in) 4.00 3.97

I
Avtrage Arca(in^2) 6.47 6.45

Sample Volume (cc.) 423.94 419.37

Unit Wet Wt.(gms/cc) 2.14 2.18

Unit Wet Wt.(pcf.) 133.4 135.9

Unit Dry Wt.(pcf.) 117.4 118.7

Unit Dry Wt.(gms/cc) 1.88 1.90

Void Ratio,e 0.43 0.42

Porosity, n 0.30 0.30

[ Pora Volume (cm^3) 128.4 123.G

.

'
<

Phone (412) 823-7600 Fax (412) 823-8999544 Braddo:k Avenue . East Pmsburgh, PA 15112 -
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PERMEABILITY TESTc .wusmvecimz

Cli:nt ESC Tested By JCM Date 02-09-98

Cli;nt Project C1220 BERT AVE. Checked By GU Date h/3-9f
Pr:J:ct No. 98040-01

B: ring No. NA

D:pth(ft.) NA
Sample No. C-17
Visu 1 Der,cription GRAY CLAY

Pr;ssure Heads (Constant) Final Sample Dimensions

Top CIp (psi) 27.5 Sample Length (cm.), L 10.08

f Bottom Cap (psi) 30.0 Sample Diameter (cm.) 7.28

Cell (psi) 35.0 Sample Area (cm.^2), A 41.59

Total Pressure Head (cm) 175.8 Inflow Burette Area,(cm.^2), a-in 4.74

Outflow Burette Area,(cm.*2), a-out 4.71

B Parameter 95%

AVERAGE PERMEABILITY = 5.4 E-08 cm/sec @ 20'C
AVERAGE PERMEABILITY = 5.4E-10 m/sec@20'C

DATE TIME ELAPSED TOTAL TOTAL TOTAL FLOW TEMP INCREMENTAL

TIME INFLOW OUTFLOW HEAD 0 FLOW PERMEABILITY

(t) (h) 1STOP @ 20'C

mon-dy-yr hr min hr em^3 cm^3 cm 'C cm/sec

02-09-98 18 15 0.0 0.0 0.0 188.9 0 20.5 NA

02-09-98 21 SS 3.7 0.5 0.5 188.7 0 21.0 5.0E-08

02-10-98 8 10 13.9 2.6 2.1 187.9 0 20.5 6.3E-08

02-10-98 15 5 20.8 4.2 3.2 187.4 0 20.0 6.8E-08

02-11-98 7 15 37.0 7.3 5.3 186?, 0 20.5 5.8E-08

02 11-98 14 40 44.4 8.4 6.3 185.8 0 20.5 5.1 E-08

02-11-98 22 35 52.3 9.4 7.4 185.4 0 20.0 4.8E-08

02-12-98 8 0 61.8 11.0 9.0 184.7 1 20.7 6.0E-08

r
i

544 Braddock Avenue . East Pmsburgh, PA 15112 Phone (412) 823-7600 Fax (412) 823 8999
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.

m,tochn.icsDCN: DS-S3A
,DATE: 11/12/96

REVISION: 1 SIEVE AND HYDROMETER ANALYSIS
ASTM D 422-63 (SOP-S3)

Client ESC Boring No. NA

Client Reference C1220 BERT AVE. Depth (ft) NA

Project No. 98040-02 Sample No. C-18

L BID 98040-02.001 Soil Color BROWN

SIEVE ANALYSIS HYDROMETER

USCS gravel | sand | silt and clay fraction

USDA gravel | sand | sitt [ clay

12" 6" 3" 3/4" 3/8" #4 #10 #20 #40 #140 #200

% ||||

f \ |
"

80 - -----~ t

'

70 s

E
$60 ,\3 Ii |

. i

'
E

'
40

|!"

30 -

- 20 y

'
10

- i i

f 1000 100 10 1 0.1 0.01 0.001

Particle Diameter (mm)i

Sleve Percent Components Percentage Corrected % of Minus 2.0 mm
material for USDA Classificat.size (mm) Finer

100 100.00 Gravel 11.97 0.00

2 88.03 Sand 25.67 29.16

{- 0.075 67.52 Silt 40.32 45.80

0.05 62.36 Clay 22.04 25.04

0.002 22.04

USDA Classification LOAM

USCS Symbol CL, TESTED

USCS Classification sANDytEAu ctAy ,

c wscwasc.vvwrovam uusswspage 3 of 4

Phone (412) 823 7600 * Fax (412) 823 8999East Pmsburgh, PA 15112544 Brs.ddock Avenue **



i' >;tochn.icsDCN: DS-S3A

DATE: 11/12/96

REVISION: 1

USDA CLASSIFICATION CHART

Cli:nt ESC Boring No. NA

Client Reference C1210 BERT AVE. Depth (ft) NA

Project No. 98040-02 Sample No. C-18

labid 98040-02.001 Soil Color BROWN

90 10

../\/\20
PERCENT CLAY PERCENT SILT

\/NcLAY/ \/ 4060 *
x/\/\/\ ,e,e

fixX N /\/\ /'R/ ee4e

x ,x \ m/ N f x / /x,%~ \ /x\70N//x /

30 v y-
.

20 \ / ]/ \[ 80~
' '

N/Nfv\\r'\/'\A/\/ Nee
I

1e

A7 % /\7x/\/\/\/X/\
<

PERCENT SAND

Corrected % of Minus 2.0 mmComponents
material for USDA Classificat. |

0.00Gravel
29.16Sand
45.80Silt
25.04Clay

USDA Classification LOAM
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;ttochnicsDCN: DS-S3A
DATE: 11/12/96

REVISION: 1
WASH SIEVE ANALYSIS

4' " D 422-63 (SOP-S3)

Cli:nt ESC Boring No. NA

Client Reference C1220 BERT AVE. Depth (ft) NA

Project No. 98040-02 Sample No. C-18

Lib ID 98040-02.001 Soil Color BROWN

Moisture Content of Passing 3/4" Material Water Content of Retained 3/4" Material

Tara No. 526 Tare No. 567

Wgt. Tare + Wet Specimen (gm) 1175.30 Wgt. Tare + Wet Specimen (gm) 443.90

Wgt. Tate + Dry Specimen (gm) 1128.60 Wgt. Tare + Dry Specimen (gm) 439.50

Weight of Tate (gm) 101.38 Weight of Tate (gm) 84.60

Vleight of Water (gm) 46.70 Weight of Water (gm) 4.40

\ /e'ght of Dry Soil (gm) 1027.22 Weight of Dry Soil (gm) 354.90

Wisture Content (%) 4.5 Moisture Content (%) 1.2

Wet Weight -3/4" Sample (gm) 23227 Weight of the Dry Specimen (gm) 1027.22

Dry Weight - 3/4" Sample (gm) 22217.0 Weight of minus #200 material (gm) 704.82

Wet Weight +3/4" Sample (gm) 359.63 Weight of plus #200 material (gm) 322.40

Dry Weight + 3/4" Sample (gm) 355.23

Total Dry Weight Sample (gm) 22572.2 J - Factor (Percent Finer than 3/4") 0.9841

Sieve Sieve Wgt.of Soil Percent Accumulated Percent Accumulated

Size Opening Retained Retained Percent Finer Percent
Retained Finer

(mm)
(gm) (%) (%) (%) (%)

12" 300 0.00 0.00 0.00 100.00 100.00

6" 150 0.00 0.00 0.00 100.00 100.00

3" 75 0.00 0.00 0.00 100.00 100.00

2" 50 0.00 (*) 0.00 0.00 100.00 100.00

1 1/2" 37.5 0.00 0.00 0.00 100.00 100.00

1" 25 210.79 0.93 0.93 99.07 99.07

3/4" 19 148.84 0.G6 1.59 98.41 98.41

1/2" 12.5 12.16 1.18 1.18 98.82 97.24

3/8" 9.5 6.73 0.66 1.84 98.16 96.60

#4 4.75 37.27 3.63 5.47 94.53 93.03

#10 2 52.12 5.07 10.54 89.46 88.03

#20 0.85 46.82 (") 4.56 15.10 84.90 83.55

#40 0.425 35.33 3.44 18.54 81.46 80.16

#60 0.25 35.35 3.44 21.98 78.02 76.78

#140 0.106 74.54 7.26 29.24 70.76 69.64

#200 0.075 22.08 2.15 31.39 68.61 67.52

704.82 68.61 100.00 - :-

Pan -

Notes : ( *) The + 3/4" sieve analysis is based on the Total Dry Weight of the Sample
( ") The - 3/4" sieve analysis is based on the Weight of the Dry Specimen

Tested By GU Date 2/12/98 Checked By h # Date 1_ .J. # .7 [
cwsouanewwrope au]sseen

page 1 of 4
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DCN: DS S3A ; ochnics
DATE: 11/12/96

REVISION: 1
HYDROMETER ANALYSIS

ASTM D 422-63 (SOP-S3)

Client ESC Boring No. NA

Cll:nt Reference C1220 BERT AVE. Depth (ft) NA

Project No. 98040-02 Sample No. C-18

L-BID 98040-02.001 Soil Color BROWN

El:psed R Temp. R N K Diameter N'

Time Measured (*C) Corrected (%) Factor (mm) (%)

(min)

0 NA NA NA NA NA NA NA NA

2 47.5 47.5 22 40.7 80.8 0.01313 0.0271 54.6

5 45.0 22 38.2 75.8 0.01313 0.0175 51.2

15 39.0 22 32.2 63.9 0.01313 0.0107 43.2

30 34.5 22 27.7 55.0 0.01313 0.0078 37.1

66 31.0 22.1 24.2 48.1 0.01311 0.0054 32.5

250 25.0 21.8 18.2 36.2 0.01316 0.0029 24.4

1440 21.0 21.5 14.2 28.2 0.01321 0.0012 19.1

Other CorrectionsS:ll Specimen Data

Tare No. 522

Tare + Dry Material (gm) 154.3 a - Factor 0.99

Weight of Tare (gm) 99.4 Composite Correction 6.78

Weight of Deflocculant (gm) 5.0 Percent Finer than # 200 67.52

Weight of Dry Material (gm) 49.9
Specific Gravity 2.7 Assumed

|

Note: Hydrometer test is performed on - # 200 sieve material. |
|

|

I
|

Tested By TO Date 2/13/98 Checked By Date
cwsowaex c.uvwrovamam]ss n'
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cotochnics
ATTERBERG LIMIT

ASTM D 4318-96 (SOP - S4)

Client ESC Boring No. NA

Client Reference C1220 BERT AVE. Depth (ft) NA

ProDct No. 98040-02 Sample No. C-18

labid 98040-02.001 Soit Description BROWN LEAN CLAY

N:t:: The USCs symbol used with this test refers only to the minus No. 40 ( M\nus No. 40 sieve materiat. Airdried)

cl;ve material. See the "Sleve and Hydrometer Analysis * graph page for the complete material description.

Liquid Limit Test 1 2 3 4 5
M

Tare Number 47 53 23 71 2275 U

W1. of Tate & WS (gm) 53.15 44.65 45.71 51.03 46.40 L

W1. of Tare & DS (gm) 46.33 39.26 39.80 44.20 39.72 T

W1. of Tare (gm) 17.76 17.21 16.49 18.19 15.31 i

W1. of Water (gm) 6.82 5.39 5.91 6.83 6.68 P

W1. of DS (gm) 28.57 22.05 23.31 26.01 24.41 O
I

M:Isture Content (%) 23.9 24.4 25.4 26.3 27.4 N

Number of Blows 36 30 22 16 12 T

Plcstic Limit Test 1 2 3 Test Results

Tare Number 2296 2062 2239 Liquid Limit (%) 25

Wt. of Tare & WS (gm) 25.55 25.58 24.33

W1. of Tare & DS (gm) 24.72 24.74 23.47 Plastic Limit (%) 15

Wt. of Tare (gm) 19.06 19.00 17.70

Wt. of Water (gm) 0.83 0.84 0.86 Plasticity Index (%) 10

Wt of DS (gm) 5.66 5.74 5.77
USCS Symbol CL

M:isture Content (%) 14.7 14.6 14.9

Flow Curve Plasticity Chatt
60

28

'27 50

26

! **
8 9 - 30
u 24 y

5 5 f MH
323 $ 20

'

22

@to

/o e /
I

0
I20 0[ 20 40 60 60 100

1 10 100
/ 1.lquid Limit (%)Number of Blows

CL.ML

Date 1 - J 0 ? YTested By TO Date 2/17/98 Checked By '

p:ge 1 of 1 DCN: CT.S4 DATE: 1/13/98 ISION: 3 truz,cevywroycae smJsh.ert i

East Pmsbutgh. PA 15112 Phone (412) 823-7600 * Fax (412) 823-8999544 Braddock Avenue *
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Om,tOchnics

MOISTURE DENSITY RELATIONSHIP
ASTM D698-91 SOP-S12

f Client ESC Boring No. NA

Client Reference C1220 BERT AVE. Depth (ft) NA

Project No. 98040-01 Sample b!o. C-18

labid 98040-01.003 Test Method STANDARD

Visual Description GRAY CLAY WITH ROCK FRAGMENTS

Optimum Water Content 12.0

Maximum Dry Density 120.9

130

Specific Gravity 2.70
Assumed

125

---,y.

E | Ic

5 I

I

( l

I
115

I

I

I

110

5 10 15 20 25

Water Content (%)

Date Z-4 f YTested By MV Date 2/4/98 Checked By n

page 2 of 2 DCN CT-S12 REVISION:2 DATE:112787 c usomcnxct1rnegJnnalskoes

Fax (412) 823 8999Phone (412) 823 7600East Pinsburgh, PA 15112 *
544 Braddock Avenue **
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9tochnicsMOISTURE - DENSITY RELATIONSHIP
ASTM D698-91 SOP-S12

Client ESC Boring No. NA

Client Reference C1220 BERT AVE. Depth (ft) NA

Project No. 98040-01 Sample No. C 18

labid 98040-01.003

Visual Description GRAY CLAY WITH ROCK FRAGMENTS

Total Weight of the Sample (gm) NA TestType STANDARD

As Received Water Content (%) NA Rammer Weight (Ibs) 5.5

Assumed Specific Gravity 2.70 Rammer Drop (in) 12

Rammer Type MECHANICAL

Per~nt Retained on 3/4" NA Machine ID G441

Percent Retained on 3/8" NA Mold ID G695

Percent Retained on #4 NA Mold diameter 6

Oversize Material Not included Weight of the Mold 5746

Procedure Used C Volume of the Mold (cc) 2124

Mold / Specimen

Point No. 1 2 3 4 5

Wt. of Mold & WS (gm) 10066 10262 10364 10356 10249

Wt.of Mold (gm) 5746 5746 5746 5746 5746

W1. of WS 4320 4516 4618 4610 4503

Mold Volume (cc) 2124 2124 2124 2124 2124

Moisture Content / Density

Tare Number 1694 1691 1700 545 ZZ

Wt. of Tare & WS (gm) 406.20 390.32 426.50 418.70 422.60

Wt. of Tare & DS (gm) 380.73 360.79 388.56 375.41 375.86

W1. of Tare (gm) 84.03 83.61 79.45 82.81 84.69

W1. of Water (gm) 25.47 29.53 37.94 43.29 46.74

W1. of DS (gm) 296.70 277.18 309.11 292.60 291.17

Wet Density (gm/cc) 2.03 2.13 2.17 2.17 2.12

Wet Density (pcf) 126.9 132.7 135.7 135.4 132.3

Moisture Content (%) 8.6 10.7 12.3 14.8 16.1

Dry Density (pcf) 116.9 119.9 120.8 118.0 114.0

Zero AirVoids

Moisture Content (%) 12.3 14.8 16.1

Dry Unit Weight (pcf) 126.5 120.4 117.5

? Tested By MV Date 2/4/98 Checked By Date 2.!-b -f Y
| cusarricruczan qtr:ugskna

page 1 of 2 DCN'CT.S12 REVISION:2 DATE:11N7/97

544 Braddock Avenue East Pinsburgh. PA 15112 Phone (412) 823-7600 * Fax (412) 823-8999
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tcchnics
PERMEABILITY TESTcwuom en7m

ESC Boring No. NA
( Cli;ntCli:nt Project C1220 BERT AVE. Depth (ft.) NA

Project No. 98040-02 Sample No. C-18 REMOLDED TO 96%
STD. PROCTOR AT +2.1% WC.

( AVERAGE PERMEABILITY = 5.6E-08 cm/sec @ 20*C

AVERAGE PERMEABILITY = 5.6E-10 misec @ 20*C

TOTAL FLOW vs. ELAPSED TIME

12.0 _

10.0 _
R :

~

E 8.0 '
s :
3|: :

[ o 6.0
d :
a :
5 4.0

--

S i
2.0

:

}.iii i 4 .. .ii. . ii ,i i ii iiii i i i. i iii
0.0

0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0

ELAPSED TIME (hr)
O INFLOW
e OUTFLOWPORE VOLUMES EXCHANGED vs. PERMEABILITY

&

( 1.0E-07

--

I jW
_ -- _

L w "

g
N
s
b
=!

5

[
1.0E-08 - iiii iii, ii4 i iiii iii. iiii ie ii iiii i ii

0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
(

PORE VOLUMES EXCHANGED g
r
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PERMEABILITY TEST ggg

Cli:nt ESC Tested By JCM Date 02-13-98

CI':nt Project C1220 BERT AVE. Checked By g Date Jr.-u .g

Proj:ct No. 98040-02

B: ring No. NA Specific Gravity 2.70 ASSUMED

D:pth(ft.) NA Sample Condition REMOLDED

Simple No. C-18 REMOLDED TO 96% STD. PROCTOR AT +2.1% WC.

Vh 11 Description GRAY CLAY

ML..(URE CONTENT BEFORE TEST AFTER TEST

Tcra Number 1439 541

Wt. Tare & WS(gm.) 221.01 521.10

Wt. Tire & DS(gm.) 199.21 462.60

Wt. Water (gm.) 21.80 58.50

44.06 82.97Wt. Tare (gm.)

Wt. DS(gm.) 155.15 379.63

Mol:ture Content (%) 14.1 15.4

UNIT WEIGHT

Wt. Tube & WS.(c:Ti;.) 2252.40 NA

Wt. Of Tube (gm! .) 1352.50 NA

899.90 910.6Wt Of WS.(gms.)
4.000 3.939

Length 1 (in.)
4.000 3.979

Length 2 (in.)
4.000 3.948

Lcngth 3 (in.)
2.870 2.861 |Top Diameter (in.)

Middle Diameter (in.) 2.870 2.864

Bottom Diameter (in.) 2.870 2.868

4.00 3.96 j
Avirage Length (in) )6.47 6.44' Avtrage Area (in 2) i

a

423.94 417.66
Sample Volume (cc.)
Unit Wet Wt.(gms/cc) 2.12 2.18 |

132.5 136.1 ,

Unit Wet Wt.(pcf.) I

116.1 117.9
Unit Dry Wt.(pcf.)

1.86 1.89 ;
Unit Dry Wt.(gms/cc) '

0.45 0.43
Vrid Ratio,e

0.31 0.30
P:tosity, n

131.7 125.4
Pore Volume (cm^3)

>

r

544 Braddock Avenue East Pittsburgh.P A 15112 Phone (412) 823-7600 Fax (412) B23-8999



PERMEABILITY TESTc wuoromwmz

Cli:nt ESC Tested By JCM Date 02-13-98

Cli:nt Project C1220 BERT AVE. Checked By .-ff, Date 3,99
.

Pr:J:ct No. 98040-02

Boring No. NA

D:pth(ft.) NA

S mpla No. C-18 REMOLDED TO 96% STD. PROCTOR AT +2.1% WC.

Visual Dercription GRAY CLAY

Prtssura Heads (Constant) Final Sample Dimensions

Top C:p (psi) 27.5 Sample Length (cm.), L 10.05

Bott:m Cap (psi) 30.0 Sample Diameter (cm.) 7.28

Cc,Il(psi) 35.0 Sample Area (cm.^2), A 41.57

Tctal Pressure Head (cm) 175.8 inflow Burette Area,(cm.^2), a-in 0.91

Outflow Burette Area,(cm.^2), a-out 0.96
97%B Parameter

AVERAGE PERMEABILITY = 5.6E-08 cm/sec @ 20*C

AVERAGE PERMEABILITY = 5.6E-10 m/sec @ 20*C

DATE TIME ELAPSED TOTAL TOTAL TOTAL FLOW TEMP INCREMENTAL

TIME INFLOW OUTFLOW HEAD 0 FLOW PERMEABILITY

(t) (h) 1STOP @ 20*C
'C cm/sec

mon-dy-yr hr min hr cm 3 cm^3 cma

02-18-98 7 35 0.0 0.0 0.0 184.0 0 20.6 NA

02-18-98 11 55 4.3 0.6 0.8 182.5 0 20.6 5.8E-08

02-18-98 17 15 9.7 1.5 1.6 180.7 0 20.6 5.8E-08

02-19-98 7 20 23.8 3.8 3.8 175.9 0 21.0 5.9E-08

02-19-98 17 5 33.5 5.4 5.3 172.5 0 21.0 6.0E-08

02-20-98 7 10 47.6 7.5 7.3 168.1 0 21.0 5.6E-08

02-20-98 15 15 55.7 8.6 8.4 165.8 0 21.0 5.3E-08

02-20-98 19 30 59.9 9.3 9.0 164.4 0 21.0 6.1E-08

02-21-98 9 15 73.7 11.1 10.8 160.5 1 21.0 5.3E-08

i
1
|

r

East Pit:sburgh.PA 15112 Phone (412) 823-7600 Fax (412) B23-8999
544 Braddock Avenue .
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Equipment Specification

CAT D6M LGP Dozer
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g Engine Transmission |

3 Four-stroke cycle, six cylinder 3116 turbocharged diesci engine. Three-speed planetary power shlft-
remotely mounted from engine.a

Ratings st 2200 RPM * kW HP FeatcresI Gross power i14 153 = direct lajection fuel system with Speeds with powershift
individual adjustment-free unit transmission approximate

Net power 104 140
ardectors

The following ratings apply at > 3-ring forged steel crow pistons with krn/h MPH

I 2200 RPM when tested under the aluminum skirts Forward 1 3.4 2.1

specific standard conditions for the a heat resistant sil-chrome steelintake 2 6.0 3.7

specified standard: and stellite-faced exhaust valves 3 10.3 6.4
= forged steel connecting rods Reverse 1 4.2 2.6

NET POWER kW HP PS . one-piece cylinder head designed with
2 7.5 4.6

castintake manifoldCaterpillar 104 140 -

a cast cylinder block with oil cooler 3 12.8 7.9
ISO 9249 104 140I

-

casity cast into block
EEC 80/1269 104 140 -

SAE J1349 104 140 -

= Induction br.rdened, forged crankshaft
thatis dynamically balanced

145 e direct electric 24-volt starting andDIN 70020 - -

I .,

charging system
Dimensions a two 12-volt,100 amp-hour.750 CCA, Powershift with steering
Bore 105 mm 4.13 in

maintenance-free batteries clutches and brakes.

Stroke 127 mm 5.0 in

I
= 70-amp altemator 05 M5

Displacement 6.6 liters 403 cuin a plate type. water-cooled oil cooler 55 ~ ! *'
*
.

, ,

= vertical-flow, steel-fin, tube type 3 f , t ,.9 -#
,

?g .q:3 >|
.

ig , a:radiator*

I
.

(. y yti:.. g-a dry-type, radial-scal air cleaner with g, so
' Power toting conditions*

'

,

'-
primary and secondary elements g, ,, , ' anlEd Er"py,.4'h, = based on standard air conditions of d%

'

25'c (77'F) and 99 kPA E n. to --

1 (29.32 in Hg) dry barometer u. s de C ".NC== -
'

* '.
e used 35' API gravity fuel having an e. e. .

LHV of 42 780 kJ/kg (18.390 Btullb) , ' , ' , , " , " , "' 8 *
,

o i a as e r se
when used at 30'C (86*F)[ref. aI fuel density of 838.9 g/L Speed

,

(7.001 lb/U.S. gal))-

'

. net power advertised is the power

I - available at the flywheel when engine
..

6 is equipped with fan, air cleaner,,.

,i ,i muffler and alternatort
';d a no derating required up to 2300 mI '- (7500it) altitude.. . ' .

E
*

..

-

| 15;a
.

#

, . . ,
'i

y$
'
I

g 14 DSM Track-Type Traetors specifications
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Hydrculic (ToHTrormCaterpillar cab and Rollover Protective Control System meets SAE JIO26

~

Choice of Lleverh
Load-sensing,vanable displacement Structure (ROPS).ROPS canopy APR90.

2
piston pump. required in U.S.A. I._

Pump w Aut at 2200 RPM and ~ Features -Lsver steering
a hand-leversteering/brakingcontrolsmat.1 mum pressure

i19 liters /m,m 31.5 gpm = meets OSIIA and MSHA limits for = cil.coohd. hydraulically cetuated

operator and sound exposure vdth moltiple-disc steering clutches and
doors and windows closed (according brakes* # * *#
to ANSI /SAEJ!166JUL87) = single brake pedalbrakes both tracks*

-LGP
24 804 kPa 3600 psi = ROPS meets the following criteria: without disengaging steering clutches

- SAE J395 * mechanically actaated,spdng applied

- SAE31040 APR88 parking brake
.

Control positions
. ISO 3471-11986a lift cylladers-talse, hold, lower, 13o 347g.g (994 Featuras-Fingertip Control

float = also meets the following criteria for = Fingertip Controlof transmission
* tilt cylinder-left,right, hold Falling Objects Protective Structure: and steering clutches s.nd brakes
a anglecylinders-left,right, hold

SAE J231 JAN81 * oil cooled, electro-hydraulically
e rippercylinder-raise, hold, lower - ISO 34491992LevelII actuated multiple-disc steering

.

clutches and brakes.Note
When properly installed and maintained,= single brake pedal brakes Mth tracks
the cab offered by Caterpillar,when without disengaging steedng clutches

tested with doors and windows closed= electro-hydraulically actuated, spring

FinalDrive according to ANSI /SAE J1166 MAY90. applied parkingbrake
meets OSHA and MSHA requirementsSingle reduction finaldn.ves.
for operator sound exposure limits in '

effect at time of manufacture.The f
operator sound pressure levelis

e isolated from ground impact and 77 dB(A) when measured per ISO 6394
-

catures

and 79 dB(A) when measured per
blade indaced loads

= modular design redeces removal and 1S0 6396

installation time
a segmented sprocket simplifies

replacement
.

Heavy Duty Scaled and
Service Refill Capacities Pivot Shaft and Lubricated Track

Equalizer Bar liesvy duty design for superior track
*

Pivot shaftand pinned equalizer bar life.
- Unem W s_ oscillation system.

Eeltank 311 82.2 Festures
= improved scalability andlink rail wear

j
26 6.9[ features

Crankcase and filter e pivot ahaft transmits groundimpact life
;

' Transmission, bevel gear loads directly to main frame a widerbushingstrapprovides
and steeringclutch(includes = protectspower traincornponents improvedbushing retention and
torque converter) 122 32.2

= pinned equalizer bar keeps track rollerresistance to bore stretching and
fFinal ddves(each side)

7 1.8 frame in proper alignment cracking
48.4 12.8] = systemprovidessmoothmachine = wader ptnbossandlongerpin |Cooling system ;

unden de improves pm-to-link retectionImplement hydraulic system
= preventse llecti n f mudanddebris= more rail snaterialiricreases link and(includes 1:ydraulie

69.2 18.3_ roller systemwearlifetank)
29.2 7.7 6 extends undercarriage maintenance

IHydraulictank
intervalsRecoil spring

29.5 7.8 = reducesoverallundercarriage
|compartment

operating costs

15
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Track Roller Frame-

i Tubular design resists torsi:nalloads.

Feature: E LCP

= Lifetime Lubricated rollers and idlers Oscillation:
are directly mounted to roller frame front and rearidlers

= oscillating roller frames attach to at gauge line 245 mm 9.6" 270 mm 10.6"
tractor by pivot shaft and pinned at pivot shaft t2.S' *2.5 *

-

Number of rollers (each side) 7 8
ge vo ushings operate in an oil=

reservoir Number or shoes (each side) 40 46

a equalizer bar saddle connection is Width of:
low friction bushing with remote lube standard shoes 600 mm 24" 860 mm 34"

IIU8 optional shoes 560 mm 22" 710 mm 28"

a recoil system fully sealed and self-cleaning shoes 865 mm 34"-

lubricated Length of track on ground 2550 mm 100'' 3102 mm 122"

Track gauge 1890 mm 74" 2160 mrn 85"

Ground contact area with:
560 mm (22''phoes 2.86 m' 4427 in' -

600 mm (24") shoes 3.06 m: 4743 in: -

4.40 m' 6820in:710 mm (30") shoes -

860 mm (34") shoes - 5.34 m 8277in:

5.37 m: 8324 in'self cleaning 865 mm (34*) shoes -

Ground Pressure:

Winch 560 mm c22 3 shoes .53 kg/cm: 7.49 psi _

600 mm (24') shoes .49 kg/cm: 6.99 psi -

Rugged PA55 winch uith freespool.* .38 kg/cm' 5.36 psi
710 mm (28*) shoes

-

Features S60 mm (34") shoes
- .3I kg/cm' 4.43 psi

= hydraulically actuated multiple-disc self cleaning 865 mm (34") shoes - , .31 kg/cm 4.40 psi

wet clut::h and brake
e single lever control of clutch and

brake functions
a separatelever for freespool operation

. ., .

. ,.
. .

Weight 1276.4 kg 28141b Weight (approximate)

Winch length 1120 mm 44.1" |

Winch case width 975 mm 38.4"
Shipping weight

Flange diameter 504 mm 19.8- Includes VPAT blade, three. valve hydraulic control, lubricants coolant, ROFS
Drum width 330 mm 13 canopy, track end guiding guards, rieid drawbar. forward warning hom. preeleaner.~

Drum diameter 254 mm 10" $7c fuel. decelerator and standard shoes.
Cable size:

E LGP

Recommended 19 mm 0.75*

Optional 22 mm 0.87" Power shift 14 750 kg 32,500 lb 16200kg 35,700lb.

Drum capacity:

Recommendedcable 122m 400' ,g
Optional cable 88 m 289' includes above plus operator and full fuel tank.

Oi! capacity 74L 19.55 gal
|

Cable /fercule si cs (OD x length) n t.cp

54 mm x 65 mm 2.13" x 2.56" Power shif: 15 050kg 33,200lb 16500kg 36,400lb

' PASS winch is manufactured for
Caterpillarby PACCARInc.

.k
c.:

16 DSM Track Type Tractors specifications"
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Tractor Dimensions
XL LGP

1890 mm 74" 2160 mm 85"
A. Track ;auge
B. Width of tractor (standard shoes, no blade) 2490 mm 98'' 3020 mm 119'

C. Machine height from tip of grouser with she following equipment:
3022 mm i19" 3136 mm 123'

ROPS canopy
30B0 mm 121" 3194 mm 126"

ROPS cab

D. Drawbar height (center of clevis) from
595 mm 23.4" 710 mm 27.9"

ground fa:e of shoe
2550 mm 100" 3082 mm 121"

E. Length of track on ground '

3740 mm 147" 4149 mm 163"
F. Length of basic tractor (with drawbar)

With the following attachments, add to basic tractor length:
1016 mm 40" 1016 mm 40"

Ripper
3SI tr.m 16" 381 mm 15"

PA55 winch
1180 rr.m 46.5" -

St* blade
1057rnm 41.6' 1244 mm 49"

VPAT blade
3152 mm 124" 3266 mm 129"

G. Height oser stack from tip of grouser
57 mm 2.2" 57mm 2.2''

H. Height of grouser

l. Ground clearance from ground face of shoe (per S AE 112341 424 mm 16.7" $38mm 21.2"

Bulldozer Specifications
IX115VPAT01 de (XL)ESU Bide (LG05VPATBlde

Blade capacity (S AE 11265) 3.l8 m' 4.16 yd' 4.25 m' 5.57 yd> 3.16 m' 4.11 yd'

Blade width (over end bits) 3274 mm 129" 3190 rnm 125.6" 4080 mm 161"

B!ade width (angled 25') 2967 mm i16.6" - - 3698 mm 145.6"

Blade height 1l95 mm 47" 1244 rnm 49* 102 m 40.4"

Digging depth 444 mm 17.5" 520 mm 20.5" 433 mm 17.0"

Ground clearance 925 mm 36.4" 983 mm 3B.7" 1024 mm 40.3"

Maximum tilt 497 mm 20" 665 mm 26.2" 598 mm 23.5"

Weight (without hyd. controls) 2372 kg 5229lb 2427 kg 5351lb 2819 mm 6215 lb

Total operating weight

(with blade) 15 050 kg 33.200 lb 15105 kg 33,230 lb 16500kg 36,400lb

17
D6MTrack-TypeTractors specificanons
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Ripper
Muld-shank parallelogram design iets you choose one. two or three shanks to matchJob conditions.

Xt LGP

Deam width 2202 mm 86.7" 2202 mm 86.7"

Cross secdon 216 x 254 rnm 8.5 x 10" 216 x 254 mm 8.5 x 10"

Ground clearanc 2.iderbeam(raised) 1090 mm 42.9" 1205 mm 47.4"

(Under tip at fm1 raise) 391.7 mm 15.4' 505.7 mm 19.9"

3 3
Number of pockets (seeth)

Max. penetration 473.5 mm 18.6" 359.5 mm 14.2"

Max. pryout force 12 600 kg 27.780 lb 12 600 kg 27.780 lb

Max. penetration force
(VPAT blade equipped-power shift) 6023 kg 13.278 lb 7198 kg 15,869 lb"

Weight
With three teeth 1406 kg 3100lb 1406 kg 3100lb

Each tooth 78 kg 172lb 78 kg 172lb

Standard Equipment
Standard and optional equipment may vary. Consult your Caterpillar dealer for specifics.

Air cleaner, dry-type, with preeleaner Electric hour meter Mirror, rearview

Air cleaner service indicator Electric starting,24-volt direct Muffler

Airintake henter Engine,3116 turbocharged diesel Precleaner

Alternator.70 amp engine Scat, vinyl suspension with

Automatie shifting features (Fin;er Engine enclosures, lockable adjustable armrests

Tip Control models only) Front pull device Seat belt

Auto-kickdown (auto-downshift) Fuelgauge Segmented sprocket

Auto shift (2R-lF. 2R.2F) Fuelprimicg pump Single key start

Back up alarm Gauge package. temperature Steerins system:*

Datteries Coolant Lever Steering or

Blower fan Hydraulic oil (Finger Tip Cottrol Fingertip Contro!

Brake system, service, parking and models) Track:

PowerTrain oil Adjusters, hydraulic
cesergency

Canopy ROPS (depending on Guards: Carrierrollers

region) Crankcase. normal service Heavy Duty Scaled and Lubricated

Computerized Caterpillar Monitoring End guiding Track

System on Finger Tip Control Instrument panel (OROPS) with single grouser track shoes.

XL-40 section,600 mm (24*)1

models. Electronic Monitoring Radiator, hinged
LGP-4Gsection,860 mm (34')

system on Lever Steering models. Rear-

Centertrack guiding guards
Decclerator Hom

Diagnostic connector (FicEerTip Hydraulics,three-valve for VPAT Two-piece masterlink*

Control models) bulldozer Transmission. power shift

Drawbar, rigid IMRM radiator Vandalism protection

Dual fuel filters Lifetime Lubricated rollers and idlers Water separator

Ecology drains IAckable storage compaament

<

I
f

b
;
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Optional Equipment
__ -

E
Approximate chhoges in operating weights.

[Kg tb

Kg tb i
130 287 Starting aids:

3 7 6
I 2 [ IAir conditioner Ether starting aid

Armrest, electrie adjustable Engine coolant heater (dealer installed)
{42 94for Fingertip Control _

11eavy duty batteries2 5_ 10 22 -

Back up alarm (std.In U.S.A.) Suspension seat. contour (vinyl for canopy)
_

(see page 17 for weight's) 72 158
~ Sound suppression (European)Bulldozers

224 494 )364 802
_ Cab - ROPS sound suppressed with heater

8 1_8 Sweeps (for ROPS canopy)
15 33 > !

32 92 Tool kit (dealerinstalled) h fFan. reversible
Grill, heavy duty hinged radiator Track, pair, Heavy Duty

_

f
|

72 159 Scaled and Lubricated
_

Guards:
Center section track guiding (XL) XL strangement,40-section:

_

;62 137 -l16 256 ;
Extreme service erankcase 560 mm(22")MS/HD

7 16 136 -300 L |
560 mm(22")MS/RBT lPrecleaner

16 35 SO 176 ,

Radiator core protector grid
1U 560 mm(22") ES/HD

53 -20 -44 [
Reat screen (for ROPS cab) 105 y00 mm(24") MS/RBT46 214 472 g
Rear screen (for use with air conditioner) 600 mm(24")ES/HD

{64 142
Rear screen (for ROPS canopy) LGP arrangement,46-section:

_

106 234 -406 -895 | fFuel tank (for ROPS cab or canopy) ?lo tnm(28") MS/HD
289 637 -428 -944

Tra:k ro11er. fc111ength 710 mm(28")MS/RBT
34 75 -22 49

_ Heater. dash mounted (for ROPS canopy) 865 mm(34") MS/RBT
293 646

Hydraulics: 860 mm(34") self cleaning /HD
.
.

254
560 Track rollers. high flange track guiding arrangementTuo yalve for 65U (XL)

27 60 {
bulldozer ~XL

{30 66
Three valve for 65U (XL) and 281 620 Lop

1140 2513
ripper Winch (standard andlow speed)

j

Four valve for 6P bu!! dozer 295 650 Winch fairlead I,
'

and tipper 293 645

320 704 |5 Roller
Lighting system. sixlights:

16 35 4 Roller
'

For use v.ith ROPS cab
16 35 : ;

For use with ROPS canopy ES = Extreme service shoes, MS = Moderate service shoes,
HD -lleavy duty link track, RBT = Rotating bushing track.[5 11

l'recicaner with presercener
-

i

Ripper, parallelogram 1406 3100 )
(with three curved teeth)* * Straight teeth available for ripper. !

78 172 :
Each tooth

.: .. ..

Model Comparisons

CunentModei
,

- >

kW NP
Forrner Model i !

89 120
D5H I f
05H SeriesilStandard

89 120
D6M |

DSH Series 11XL & LGP 97 130 ,

104 kW(140hp)
IN 140

DSC <

104-119 140-160 ,

DSD
116 155_

DCE

t:
)

<

19 't. ,
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I! . Eng;ine Planetary potver sh!ft tr nsmission with
Four stroke cycle, six cylinder 3306 turbocharged diesel engine. four speeds fo-ward and reverse.

, _

Ritings at 2200 RPM kW HP __ P:w;rratingconditi ns __

1
_ Gross power 175 235 = basedonSAEJ1349 standard Maximum travel speys(stindard

: Flywheel power 164 220 conditions of 25'C (77'F) and 26.5-25 tires) |

k|nm ups

| DIN 70020 170 228 100 kPa(29.6")

i ISO 1585 164 220 = used 35' API,16*C (60'F).gravhy Forward 1 j7.3 4.5

150 3046 2 164 220 fuel 2 1).O 8.1
'

I EEC 80/1269 164 220 = fuelhadLIIVof 42780kJ/kg 3 .5 1 .0

- ISO 9249 164 220 (18,390 Bru/lb) when used at 29'C 4__ Si8.8 24.1*

(85'F) __ Reverse 1 |8.3 5.2
[ a fueldensity of 838.9 g/L

2 (4.8 9.2
I Dimensions (7.001lb/ gal) g8

j Bore 120.7 mm 4.75 in. ,g g g g

! Stroke 152.4 mm 6.0in. equipped with fan, alternator, air )3'9 27'3 (,

Displacement 10.5 liters 638 cu m. cleaner, water pump, fuel pump,''

; muffler,andlubricating oilpump reatures
3 Exhaust omissions

= noderating requiredupto2286m =ao e t capa ty

The 3306 DITA meets the following (7500 ft) ahitude

emissions requirements: a singlelevertocontro both speed and,

= EEC JUL 1997 Features direction
i dirtet-injectionfuelsystemwhh a single-stage, single.31eed torque

'

= US EPA JAN 1996
'

individual adjustment-free injection cotiverter'

= Japan MOC APRIL 1997 pumps and valves = optional ex.reme senice transmission
'

= 3mg alutninum-alloy p,istas, cam- is avaHable(recomm:nded fortown o/hphe
;

Frond, tapered and culed by oil minyard/ logging app ications)! Ilyd ocarbons (HC) 0.50 0.37
,

! Carbon monode (CO) 1.74 1.30
-

spray

Nitrogen oxides C401) 8.35 6.23 = spiral ground, stellite faced valves
'

,

a taperedconnectingrods,

= one. piece cylinder head design with
*

integrally cast intake manifold
= deep-sidcted east cylinder block

M g m BEEE . induction. hardened, forged erankshaft

MMBal "ERREE
E 4H * E**' d'i''" **t'' Pomp, alte m m .s.e It!DEEE compressor and power steeringpump

|*"3(rSTJEEEE ? Eg.

:
MEMBEEE E BE = direct-electric 24 voltstartingand-

E55555E555 55 charging system with 12 voh.100g:

| sig BBBEEEEEEE1EE amp-hour batteries
'

f}fa|EgEE _gg ||E
.

= standard ether starting aid
g = standard on caler"'diMBBBBB E

'H.'/ssEBaBBBE BEr
eddanEnEsBER 15

!!;c.JummEE inren.svr'.c5:::!z 5
-

wuuesalEE E' a
. UM.EE.BM,oAE.DEM M

O

i = a == ==i
- u, ,n

.-
u ---

, .

L
'

,.
.

; .-
. .

;
966FSeries|| specificatio is 13 :.

I I
'

I
a.

e

%

&

/



es C0hstof ringfir' -

p and planetary carngt assemblict,-de. . '
*.,

; . . ; .g . - .ygg r ggg--$.,'*- -*
. . -

.. .

m Features

a ring Ecars are pressed i|n and doweledo maalmum single nce! rise and fall: SerAca brake teetures
= full-hydrau5c wes disc brakes to axle housings495 :nm (19.5')

# differentials enclosed brakes and
a cornptetely enclosed and scaled

a carrierassembliesinclude:
final drives included

= adjustment-free

o threaded nuts to set bearing pre-load = separate circuits fx front and rear
- planer gests with fulbfloating j

|bronze s!ceve bearinas

e Duc Cone Seals between axle and
axles !

a dual pedal braking system with
- planet shafts
- retalning pinshousing'

o uses SAE 30W (oil change interval:
s*itehable left pedal a bearings

2000 hours or 1 year) Pasing brake features - sun gear shafts'

= mechanicat, soc.typebrake - P anetary carriersl'. a mounted on transmission o.stput shaft
f-, ,'! for manual operation

Secondary brake features
a ComputerizedMonitoring Systemi

alerts operator if pressure drops and
automatically applici parking brake

j -

:
.

t
,

,

.

-

| is.
-

Loader Hydraulic System
'

d

| Open-centered. interrupted series system with full flow filtering. System is completely sealed. Pilot-operate con,

' imptement system, vane-type pump
_

Hydraulic cycle time i

Raise | 7. l_

{ 2.0
Output at 2092 RPM and Dump

2.46900 kPa(1000 psi)

with SAE 10W oil at 66*C(150*F) 302 liters / min
79spm bwer, empty, float dowr

11.5 secondi
20700 kPa

3000 psi Total
Relief valve setting

I

| Cylinders,doubte acting: 178 x 759 mm 7.00 x 29.8_' Festu m j
lift. bore and stroke * 8* '*

Cylinders, double acting: 8.25 x 21.0" [C* conds-

210 x 535 mm 3
,

tilt, bore and stroke = full-flow filtering.

!!
= reusablecouplingswith O-Ring Face

,

, { Pilot system, vane-type pump Seals
.

{
j, Output at2092 RPM and

C900 kPa(1000 psi)

p $hSAE10Woilat&C(150*F) 21.0 liters / min
5.5 gpmy

2525 kPa
366 psi |

:
n Relitf valve setting-

'

.

1

i;

.h; ||

14 !
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Stacring
~ ~

TiresC-b Tubeless, nylon,1:ader design tires.
Full hyfraulic power steering.

: . Caterpi]!arcabandRouoverProteedve

Structure (ROPS) are standard in Nonh~Cholee of hti['
,

! America, Europe and Japan. = 26.5 25,14 PR (1 2) standard
Minimum rarrdng radius'

. .
_ = 26.5 25,20 PR(L 3) (over tire) 5779 mm (22'3")

35'
Features = 26.5-R25 GP-2B(L-2/3) radial

Steedng angle, each direction

a meets OSHA and MSHAlimits for = 26.5-R25 XHA(I 3) radial Hydraulic output at 2052 RPM and 6900
,

,

'

t
operstor sound exposure with doors = 23.5-25,16 PR(I 2) kPa (1000 psi)
nnd windows elesed (according to 189liurs/nna(50 gpm)

,|
ANSI /$AE Jl166 JUL87) = 23.5-25,24 PR (L-3) g,g;gg y,3y,

= 23.5-25,16 PR(I 3)

o ROPS meets the following criteria-
* 23.5-R25 GP-2B (L-2/3) radial setting 20700 kPa(3000 psi),

,

S AE J394 = 23.5-R25 XUA (1 3) radialj
-SAE 1040 APRBS

,

- 150 3471-1986 Note Features ,
i e also roects the icilowing criteda for In certain applientions (such as load-and- ' C**l*'-P. mt frame articulau,on

'

Falling Objects Protective Stmeture: carry work)the loader's productive = bydrauhe neutralizer |steedag stops

- SAE J231 JANB1
capabilities might exceed the tires' = dedicated hydraulie steenns pump

,

tonnes-km/b (ton-MPH) cap 6ilitits. = front and rear wheel track- 1S 0 3449-1934 Caterpillar recommends that you consuh= flow-ampMed,opemeenter, pressure-
Note a tire supplier to evaluate all conditions compensated system

'

When properly installed and inaintained, before selecting a tire model. 0$er = steedng-wheeloperajedmetedagi
the cab offered by Caterpillar when#

! tested with doors and windows closed
special tires are available on request. pump contmls now tb steering

''8

i according to ANSI /S AE J1166 MAY90, g
meets OSHA and MSHA requirements

,
-

for ogrator sound exposurelimits an
,

i

effect et une of manufacture. 'Ihe
operator sound pressurelevelis

' ,

.

~75 dB(A)when measured perISO 6394
3 or 86/662/EEC.

!

l

!
_

A

Service Refill Capacities
Bucket Controls

t Ganons_
Pilot opem.ed lift and tilt circuits. 377 99 6 _Fuel tank

41 11.0Cooling system
Lift circuit features

' = four positions: raise, hold, lower and Crankcase 28 7.3;

n at Transmission 59 15 0
.

= can adjust automatic kickout from Differentials and final drives
. horizontal to fulllift

47 12.4_Tilt circuit features rear.

= three positions: tilt back, hold, and _

Hydraulic systemi

dump (iucluding tank) 205 54.2
= can adjust automatic bucket positioner

to desiredloading angle Hydraulle tank 140 37.0_

.

= does not require visual spotting,

| Corrtrols
,

= IWo-ItVerControlstandardj |
= optional single lever control availabic' :

j = bothtypesof controls available with

I three-valve hydraulic system
,

.

I
'

.

e
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,

Genercipurpose bucket*

,
, '

.

; .I

8 Rated bucket capacity m' 3.8 3.6 3.5.
.

yd> 5.0 4.75 4.5
'

Bolton Teeth & Teeth Bolt-on Teeth & Testh Egit-on Teeth & q,

i; edges segments edges segments ed:es seginents

r

!!
rr7 3.25 3.25 3.04 3.18 3.18 2.76 2.(! 2.91

' Struck capacity
yd' 4.26 4.26 3.95 4.17 4.17 3.59 3.1,1 3.81

i Width mm 3059 3107 3107 3059 3107 3107 3059 3107:

' ' in 120 122 122 120 122 122 12) 122.

P. Dump clearsnee at full rom 2981 2845 2845 2981 2845 2S45 3055 2921.s

; lift and 45' discharge Mn 9'9" 9'4* 9'4" 9'9" 9'4" 9'4" 100* 97*

1275 1398 1398 1275 1398 1398 1237 1352

and 45' discharge Mn d'2" 47" 47' 4'2" 4'7" 47' 4'Of 4'5*Reich at M1 fift mm'

1832 1892 1892 1832 1892 1892 18' 4 1883g,

lj Reschat45*dhcharge
l' and 2130rnm(7 fr oin) clearance Mn 60* 6'2" 6'2" 6'0* 6'2' 6'2'' 5'11* 6'2'inm

mm 2533 2764 2764 2583 2764 2764 2493 2674

h[ Reachwithliftarms
horizontst and bucketlevel Mn 8'6" 9'l * 9'I' 8'6" 9'l* 9'1' 8'2 8'9"'*

Digging depth cm 82 42 52 82 82 52 82 82

in 3.2 3.2 2.0 3.2 3.2 2.0 3.2 3.2

F aalllength mm 8303 8506 8506 8213 8506 8506 , 82:3 $416,

Mn 27 3' 2711* 271l' 26'11* 27'11* 2711* 26'il' 277*

5589 5589 5589 55S9 5589 5589 55(5 5515,

', Overall height with bucket mrn
' at Mi ralse Mn 18'4* 18'4* 18'4" 18'4" 18'4" 18'4" 18't" 18'1"

14 722 14876 14876 14 722 14 876 14 876 14(74 14 828

Loader cicarance circle with mm

f
bucket in entry position Mn 48'4" 48'10" 48'10" 48'4" 48'10" 48'10" 46'2" 48'8''r

Statle tipping lead straight" kg 14 130 14 372 14275 14 094 13 960 14 293 14349 14 056 ,

I Iti 31.157 31.690 31.476 31.077 30.782 31.516 31.<,t19 30.993.

i Stade llppin; load kg 12 854 13 057 12 937 12 818 12 684 13 005 12 }66 12 772 ,

i full 35' curn" Ib 28,343 28.791 28.636 28,2M 27.968 28,676 28,$90 28,162

j Breakout force * kN 201.0 200.2 215.5 201.1 201.0 215.9 2146 214.9

lb 45.187 45.007 48.446 45.209 45.187 48,536 48,693 48.311

Operating weight" kg 20 732 20 905 20 751 20725 20 898 20 744 20 (72 20 M5
'

lb 45,714 46.096 45,756 45,699 46,080 45,741 45,582 45,963
'

|

* A!I buckets shown can be used on high lift arrangernent. HIDb lift colorn shows 4

Indicated |

changes in specifications from staridard lifs to high lift. Add or subtract |to or from specrfications given f or appropriate bucket to ceiculate high li.

specifications.
" Static tippirig load end operating weight shown include sound suppressi m cab and

g

.:

I FIOPS,28.5 25 tires, full fuel tank. cootant, lubricants and operator.
'g '" Idassured 102 rnrn (4.0'): behind tip of cutting edge with buckat hinge piie: pivot

l

point in accordance with SAE J732c..

..

! ;
-

i

i

L 1
i li

.p.
.k,*h-

| .y

3.
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typlUm muwuun uusion .
,.- --

.

tha d*kg8m' v.

'"
1960 3300

Penetratin R6ck bucket High Lift ,,sah~~

bucket Arrangement * 1420 2394
Bawd:c. Kaolin.

Clay
3.3 3.6 3.5 same 1660 2799

same na: ural bed
4.25 4.75 4.5 1480 2495

dry

Teeth Teeth Noteeth Bottom 1660 2799'

werstrap
{ teeth Clay and ravelB

1420 2394; dry
2,76 3.12 2.94 2.94 same 1540 2596* -

3.62 4.09 4.51 4.51 same wet
*

3107 3128 3L55 3015 sam * Decomposed rock
1960 3305

122 123 121 121 same 75% rock.25% eanh,

1720 2900
*

,

2921 2769 3016 2801 +600 50% rock.50% ennh
1570 2647

!
9'7' 9'l' 9'11" 9'2" +23.6~ 25% rock.75% eanh

.
,

*

1352 1318 1358 1523 +37 y
'

1510 2546
*

4'5" (4* 4'5" 5'0* +1.5" dry, packed*

1600 2695*

1883 1774 1930 1995 +497 wec.exenvared.

1 6'2" 5 10' 6'4" 6'6" + 19.6*
.

h 2674 2786 2616 2877 +465 mi1660 2799
broken

S'9'' 9 2'' 8'7" 9'5' + 18.3' __

G**I
'

$2 52 52 52 same 1930 3254
rita

2.0 2.0 2.0 24) same 1510 2546'

8416 8491 8311 8630 +576
dry

,1690 2549

277" 2710- 273* 28'4" +22.7 * dry.6 50 mm(.2 2')
|2020 3406~

-

5515 5589 5610 $610 +600 we:. 6-50 rem (.2 2")
*

__

! 18't' 16'4' 18'5" 15'5" +233' gypsum
1810 3052

14 828 14 580 14 743 14 926 +251 broken
1600 2698

'

43't' 48'10" 48'5" 49 0' + 9.9" crushed
-,

! 14 433 14 184 14 377 i4 303 .468 Westou
31.825 31.276 31.701 31.538 1030 1540 2596

broken
1540 2596 I

_

13137 12 898 13 030 13 005 554 crushed

28.967 28,440 28.841 28.676 1220 |,

Sud
1420 239_4

| 233.6 215.1 196.1 197.0 24.5
---dry. loose

52.515 | 48.356 44.123 44.325 5,513 1690 2849
damp

20 691 | 20 S10 20 768 20 834 41202 i1840 3102
'

45.624 | 45,886 45.793 45.939 +2445 *ct'

Sand and clay.

j1600 2693'
goose

|
5:n3 and travel

.

i ! iv20 2900
Bucket S.ize Selector e'

|2020 3406
wet

1 1510 25461

~$andstone'
1250 2107

Met slu Sba'e

, .., y* .{
....... r.. ~ ..-i m

: pe =$

'l .' * . N .1 l.. 6 Slag
. . .

*

: us s s
. ' f' '. . , ?*

.' , k . v 'b 'n
.

$cor,e|
^^ 'A f*

. ~ . ",|l . 6 ; *,'' j ;},,, :- 1600 2695a

osas i.

a u ., .ausammusmann i.- , ;, ,
,

- ..m.:_. .,_ m .
.

h ! h k hagn'

w ri . s r. g g n :: g a a. a. i a. :

= n a
.| ~n |

-

.

Material density a h..'". ad
.,

*
a3 os .*

g Moh== b A
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| . + Dimensionsvarywith
bucket, liefet to eparating N

,
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. specifications chart on page 16 ,

,
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,

.

|
Trend width for all tires 2200 mm (86.6")

' '

Changein
'

| Ground vertical

|' Width over tires clearance dimensions.
*

mm inches mm inches mm Inches
'.

2942 115.9 476 18.7 --- -

l. 26.5-25,14 PR(le2) standard*

/'|
2949 116.1 497 19.6 +21 +0.8

! 26.5-25,20PR(L-3)
i 26.5-R25 GP.2B (Ie2/3) radial 2938 115.6 497 19.6 +21 + 0.8

26.5-R25 XHA(L 3) tadial 2940 115.7 482 19.0 +6 +0.2

2865 112.8 437 17.2 -39 1.5_
i 23.5-25.16 PR (L-2)

2S62 112.7 434 17.1 42 -1.7;

f 23.5-25,16 PR (L-3)
2862 112.7 434 17.1 -42 -1.7-

f
,' ] 23.5 25,24 PR(L 3)
'

' ' 23.5.R25 GP-2B (L 2/3) radial - 2875 113.2 438 17.2 38 -1.5
'

>
2877 113.3 419 16.5 57 -2.2

f 23.5-R25 XHA(le3) radial .

suununumumet

.' l
-

-

i; Supplemental Specificationsj .

Changein Opersting Changein Articufsted
:- Weight StaticTipping Lead

{.
'f

,:
ko Ib __ ko Ib,

| Rer.tove cab only,ROPS remains 177 390 150 -331>

e.,
5 +350 +772 +234 +516

[[J | _5-25,20 PR(L 3)
+526 +1160 +352 +776

f ( * , ' 26;5-R25,GP 2B,(I-2/3) radial +561 +1237 +376 +829
26.5-R25, XHA (L 3) radial'

|
-

' 5.5-25,16 PR (le2) -419 924 281 620
#

-257 -567 -172 379
23.5-25,16 PR (le3)-

' 130 -287 88 -194 |
.

23.5-25,24 PR (1,3)

|j 23.5-R25, GP-2D (L2/3) radial -103 227 -69 -152..

Not : Tire options -

-19 -42 13 29 inctyde tires and
*; ' 23.5 R25.XHA(le3) radial

+752 +1658 +1007 +2220 timt
Tire ballast 23.5-25 bias ply tires

[" +1516 +3342 +2032 44481
- Tire ballast 26.5-25 bias ply tires

<:

. 18 966FSeries!! specifications
1

: .

'



Standerd and opdonal eqwptnent may vary. Consult y ur Caterpillar dealer for specifies.
''

;
Seat, suspension (fulld adjustable)

Finders Sen belt, retractableAlternator (50-amp)
Ginges (coolant temperatur2, fuel Sight gauge (for engthe coolant and

;.

Automatic bucket positioner level,taebometer speedometer)
hydraulic tank)

.

;
Automatie lift kickout Hester/ defroster / pressurizer Staning and charging ystem(24 volt) ,

'

Back up alarm, ,

Batteries (two 12-volt,100 omp. hour)
Horn, electric Tires (26.5-25) 14 P (L-2) I

.

Indicators (engine air filter and service
Windshield wash ripers (front and

f Brake system (service, parking.
hour meter) rear), frontintermit'ent.

secondary) Key (single key for cab and access'

Cab with sound suppression, canopy5 l

doors)and rollover protective structure
Lights (front and rear), Halogen 'Tunctions analyzed by Computerized

,

t

(ROPS) Lock (hydrauli: implement control Monhoring SystemComputeriacd Monitoring System *
.

levers)Coolers (engine oil, hydraulic cil and Category 1: Fuelle"cl
,

Moffler
transmission oil) Radiator. multi row modular Category 11: Coolaht, hydraulic oil f-

Diagnostic connector Rearview rnirrors, interior and transmission oi. temperatures |
Drawbar hitch pin I

!
Category 111: Enging oil and brake air
pressures, parkin;greke engaged.

,

t

supplemental steering if so equipped, I
:,

! , low hydraulic oille(c! indicator. I! | i

! |
'

.

,

m - l-

.

; Optional Equipment
With approximate changes in operadng weights. ko ibI

lb 3'2 71kg

73 161 Seat, air suspensiott
1,0 2_2Air condition!ng (R134a Refrigerant)

0 0 Signallights, directional 03Altemator (75 amp) Single lever bucket controls, lift and tih
10 21,

Axle seal guard ~ Starting aids
Ih 3.

see page 16 hnsine coolsnt heater,120-vokBrake OilCooler 3
1|4 _

Buckets 390 Receptacle,120-volt
*

177 12'2 26_9
~

,
'

Cab removed.ROPS remains Steering, supplemental
$ee pa;es 15 & 18

,i Differendals: 4 Tires2 4 -

f, NoSpin 37 Waste handling arrangement
' Limited slip Field installed anachments cnd kits:

| _

_16.8

i _hther starting aid, canister not included __

Guard, crankcase
18 40

| _
:

Extreme service transmission Guard, power train
g

fender Extension Package
_ _ _

knginecoolant heater,120-vok | _

23 $_0
Flexxaire fan Lighting system, warning (rotating beacori)

__

|
_ | .___

|
~ Guards:

45 99 Mirrors rearview
| _

.

102 224 hmergency starting receptacicCrankcase
1 |

Power train
*

Radio, AMaicassette
(fixed mounting and quick release versiorh)_

}
~

91 200
Hydraulic arrangement,three valve 28jI

|130 Payload Measurement SystemkitLoggmg saangement 6228 i _ |
).iirrors, outside mounted itide Controlkit

I _ |
*

-

|
Millyr.rd and woodchip arrangemer: helube 42 mtkit

-

'

26 57 _

Payload MeasurementSystem Flexxaire fan kht
91 200

| Ride ControlSystem
19 |SS6F Series 11 specificatism

.

:'

'. f
i

t
b



Equipment Specification

CASE 1550 Dozer

.

.
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1550CricTmet r

Engine . Electrical Undercarriage
IAake and model . . . . . . . Case 6T830 System voltage . . . . . . . . . . . . 24 volt, Standard
Type of fuel. . . . . . . . . . . . . No. 2 d|esel negative ground Sealed and lubricated track standard.for f r:ylinders. . . . . ........... 6 Batteries (2). . 12 volt. low maintenance Hydraulle track adjusters. Track rollersB; mid stroke . . . . . . . . 4.49" x 5.32" 950 cold cranking amps @ 07(-18'C) carrier rollers, drum type idlers permanently

(114 mm x 135 mm) Afternator . . . . . . . . . . . 24 volt,45 amp lubricated. Segmented hunting toothDisplacement . . . . . . . . . 505 in8 (8.3L) sprockets Reinforced box section track rollerCompression ratio . . . . . . . . . . 17.3;1 Steering frame.Fuelinduction . . . . . . . . Injectors (6) Ste ering controtted by independent hydro.Full supply . . . . . . , . . injection pump static power. Infinitely Variable speed to each Track frame . . . . . . . . . . Equalizer beamAircleaner.. .Drytype-dualelement track is controlled by foot pedal. suspension
with serviceIndicator

Track rollers (each side) . . . . . . . . . . . 6Oil filter . . . . . . . . . Full flow, replaceable PowerTrain carrier rollers (each side) . . . . . . . . . . 2spin-on cartridge
Lubricat, ion . . . . . . Positive pressure Transmissim Dual pm h drost A Track gauge . . . . . . . . . . . . 74" (1.88 m)

Y

Cooling system . . . Press.trized - 15 psi transmission. Length of track on ground . 94"(239 m).

Shoes per track (each side) . . . . . . . 36
B ra ke s: Two multiple-disc spring apptiod. Track shoe wldths available. . . 22",24"

HDrsepDwer hydraulicallyreleasedbrakes.Over center

(1) Gross . . . . . . 168 @ 2I00 rpm hand controt for parking and center pedal Areaof trackonground

(125 kV/ @ 2100 r/ min) foot control forinching. 22" (559 mm). . 4136 Int (26 684 cm?)
24"(610 mm) . . 4512 Int (29110 cmt)(2) SAE Net . . . . . . . . 150 @ 2100 rpm

Final Drives: Double reduction with Ground pressure (Angle / tilt / pitch dozer)
(112 kV/ @ 2100 r/ min)

MaxtorqueIbf ft planewy output. 22"(559 mm) . . . . . . 8.1 psl(56 kPa)
24* (610 mm). . . . . . . 7.5 psi (52 kPa)

(1) Gross . . . . . . . 538 @ 1500 rpm Heightof trackshoeI'a on res re s
(729 Nm @ 1500 r/ min) o/ Heavy duty grouser . . 2.61"(71 mm)g; , g e(2) SAE Net . . . . . . 1101500 rpm

200 mesh.
(693 Nm @ 1500 r/rnin) Undercarriag0

ti)Geongnon h gepoa*r or sonous ai ftywhosiperCWW SWe h & mdh Mg LGP

(2) Net ergine horseponev or lorquet st t wheelper SAE alf-to-oil. Scaled and lubricated track standard./
Standard Ji>ls Permanently seated and lubricated track

Power Curve Travel Speeds-mph (km/h) rollers, carrier rotiers, drum-type idlers.

Engine at fullthrottle Hydraulic track adjusters. Segmented
hunting tooth sprockets. Reinforced box

, ir.g - _ -___ F vward/ Reverse - Infinite from 0 to 6.0 section track ro!!er frame.[,

$.;'''a*
-
^,_. ,

:::: (0109.7)
~~-"

f. -::% :
9 - Drawbar Pull Track trame . . . . . . . . . . Equalizer beam

c suspension I

] "$, -p_ $ p.,3a - -. . - - - - . - -- Carrier ro!!ers (each side) . . . . . . . . . . 2
O== .. y... . Track rollers (each side) . . . . . . . . . . . 7

i, pos u
~ , , E:2: I unin - -. . . ._ Track gauge . . . . . .. . . . . . 78" (1.98 m)

; ,,, o _. . . . . . . Length of track on ground. . . . . . . 106"orm

c g g c,,g, _.. .. ... . . . . . . _ ... ~ Se p m W sWe....~$$r(
.

::: g ew>n - - - - - - 4 - -- -- -'

Max. track shoe width . . . 36"(914 mm),_ ,

i . ; - tosi g { 04#
- *f__N _._ Areaof trackonground

~~~
,

f, innr
-. -- --

22'(559 mm) . 4664|n2(30 090cm?)
,

,' ("a min - - - - -

24" (610 mm). . 50881n2 (32 826 cmt)_;

.. .%.. .g.y
- -.--

ge
---

airns - -_

.. -. .. ~ . . ~ . -36"(914 mm). . 7632 Int (49 239 cmt).

E euno, ,

$ -T
,

---
g Q pas - . . % - -. .-.i

__ Ground pressure (Angtehllt dorer) i
_4 -

,' f . .., -- 22" (559 mm) . . . . . . 7.5 ps1(52 kPa)y
_T/ $", InI1,. '

es sa om sia * 24" (610 mm). . . . . . . 6.9 psl(48 kPa)
n, vEinctE SPEED 4tPit {krivb) 36" (914 rnm) . . . . . . 4.8 psl(33 kPa)

poi een Heightof trackshoe )

on)
~-~~~

--

Single bar . . . . . . . . . . 2.36" (60 mm)
'n*

__ . - -- Self cleaning . . . . . . . . 3"(76 mm) j
-

| 08h _._ __
-~~-

an
~_ .- -

ENolHE sPEE!jk RF'M (timin)
= = = Cross ENolHE Pt RFoRMANCE

9tE'T E.HotNE PERr onW ANce



_

1550 B% T.v.ctor
.

Undercarriage mechanic.i AngiefpowerTilt Dozer Optional Equipment
Long Track Lift: (2) 35" dia x 35.6" stroke. 2" rod Approximate add on weight

Ib kg
Seated and tubricated track standard. (89 mm dia x 904 mm stroke.51 mm rod) Air conditioning . . . . . . . . . 310 141
Hydraulic track adjusters. Track rollers. Tilt: (2) 5" dia x 4.5. stroke. 2.5" rod Brush screen . . . . . . . . . . . . 13 5.9
carrier rollers. drum type ldiers permanently (127 mm dia x 114 mm stroke,64 mm rod) Cab . . . . . . . . . . . . . . . . . 1700 771

'

lubricated. Segmented hunting tooth Counterweight, front . . . . . 900 408 i

sprockets. Reinforced box section track roller Angle / Tilt Dozer Counterwelght. rear . . . . . 2100 953
frame.

Lift: (2) 3 5" dia x 35" stroke. 2" rod End bits (H.D. lLO Std.)" . . 36 16

Track frame . . . . . . . . Equalizer boam (89 mm dia x BB9 mm stroke.51 mm rod)
Ether starting kit . . . . . . . . . . 4 2
Final drive scal guard. . . . . . 10 5

suspension Angle: (2) 55" dia x 17' stroke. 2.75" rod Front pull hook . . . . . . . . . . . 20 9
Track rollers (each side) . . . . . . . . . . . 7 (140mm dia x 432 mm stroke,70 mmtod) Lights (front and rear) . . . . . . 18 8
Carrier toffers (each elde) . . . . . . . . . . 2

Tilt: (2) 55* dia x 5.4" stroke. 2.75" rod Hydraulic-
Track gauge . . . . . . . . . . . , .74" (1.88 m)

(140 mm dia x 137 mm stroke.70 mm rod) assist blade controls . . . . 30 14
Length of track on ground .106"(2.69 rn) Rippe r . . . . . . . . . . . . . . . 3000 1361 '

Shoes por track (each side) . . . . . 39
Track shoe widths avaltable. . . 22". 24" Angle / Tilt /Pltch Dozer Rockguardcentersection. 220 100

ROPS front sweeps . . . . . 170 77.1
(559 mm. 610 mm) Litt:(2) . . 35" dia x 35.6" stroke.2" rod rear screen . . . . . . , .57 25S

Area of track on ground (89 mm dia x 904 mm stroke 51 mm red) side screens . . . . . 185 819
22"(559 mm) . 46641n2(30090cm?) An gle : (2) . . . . . . . . . . . . . . . . . . . . . . . . Track shoes, g

24"(610 mm) . . 50881nt (32 826 cm2) 4" dia x 54.95" stroke. 2.25" rod each 1"less than 24" j
Ground pressure (102 mm dia x 1.40 m stroke,57 mm tod) for std undercarriage . . -147 - 67

22" (559 mm) . . . . . . 7.5 psi (52 kPa) for LT undercarriage . . . -158 ~72 -
,

24* (610 mm) . . . . . . . 6.9 ps!(48 kPa) Tilt, Pitch: (2) . . . . . . . . . . . . . . . . . . . . .
Height of track r. hoe 5" dia x 45" stroke.25" rod "Not applicable for Semi-U Dozers

Heavy duty grousor . 2.81"(71 mm) (127 mm dia x 114 mm stroke.64 mm rod)

Dozer Hydraulic System Service Capacities nipper""'

U.S. Gal Liters Overall width . . . . . . . . . . 78.1"(tS8 m)Full hydraulic control of blade lift. lower. Fuel tank . . . . . . . . . . . . .76 2 87.7 Maximum penetration . . 18.1"(460 rnm),

angle. lilt and pitch tunctions. Positive-hold Hydraulic system (refill) . . 20.7 78.4 Ground clearance* float * position in fift circuit.
,,,,,

Transmiss:on(total) . . 28 106 (at carry) . . . . . . . . . . 10.9" (277 mm).

Pump: Gear type, driven from engine, (refilt). . . 14.7 55.6 Number of shanks . . 3 std. 4 or 5 opt.

42 gprn 0 2100 rpm (159 L/ min Eng,ine crankcase . . . .. . 6 22.7 Shank spacing
Finaldrive(each side) .. 15 qt 14.2 inner . . . . . . . . . . . . 17.75" (450 mm)

@ 2100 r/ min) Cooling system . . . . . . . 65 24.6 Outer . . . . . . . . . . 19.25" (489 mm)
Ripper tips . . . . . . . . . . . . . ReplaceableControl valve:Open center, parallel with Standard Equipment Hydraulic cylinders (2) . . . . . . . . . . . . . .

pressure compensation. 4" dia x 10" stroke. 2" todAlternator and voltage regulator * Backup

System telleI press ute . . . . . 2500 psi atarm * Crankcase guard * Drawbar * Dry- (102 mm dia x 254 mm stroke.51 mm rodl

(17 237 kPa) type dual of ement alt cleanor with service Weight . . . . . . . . . . . . 3000 lb (1361 kg)

indicator * Electronic instrumentation = "*Not usable wl36" (914 rnm) track shoes

Cylinders Engine side shleids * Full bottom
transtnission guard * Horn * * Hydraulic

Tilt and Semi.U Dozers track adjusters * Lock up kit * Master
35" dia x 37" stroke.2" rod

Lift:(2) ' id x 940 mm stroke. 51 mm rod)
disconnect switch * Muffler * Neutralsafety

(89 mm d start mechanism * Permanentlylubricated

Tilt:(2) . . . . 6" dta x 6.7" stroke. 3" tod
track rollers * Radiator guard * Rear

(152 mm dia x 170 mm siroke.76 mm rod)
transmission guard * Reversibte fan * ROPS
canopy with 2" (51 mtn) se at belt * Sealed

Mechanical Angle Dozer and lubricated track * Spring applied.

Lift:(2) 35" dia x 35.6" stroke. 2" rod
hydraulically released parking brake *

(89 mm dia x 904 mm stroke.51 mm rod)
Suspension seat * Track guldes

' Standard after January 1,1991

.

.

.

[.

1

s



. _ _ _ - _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ _ _ _ -_____ _ _ - - .

Dim:ntn:I Data-Outsida Pu h Be:m
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'f* |14.2*
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t'
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N
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[
TrackType standare .nd Staneard and standard .nd

Long Dsche Standard Long Track' Long Dack'

Dozer Blade Mechanicalan9 e Angte/titt/pttch Sem!41 Titt( 1

Width . . . . . . .148* (376 m) . . . .148* (176 m) . . . . . . . . 122* (31 m) . . 121" fit m).....
.

Height . . . . . . .40* (ID2 m) . . . . 40* (1D2 m) . . . . . . . . . . 47" (l.19 m) . . . . . . 44 5* (1.13 m)
........ .. ....

* UM obove ground' . . . . . . . . . . . . . 39' (991 mm) . . . . . . 38* (965 mm) . . . . . . . . 40* (1016 mer) .40* (1016 mm)
.

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

Drep betou ground 8 . . . 20* (500 mm) . . . . . 20* (508 mm) . . . . . . . 20* (508 mm) . . . . . . 20* (508 mm)
.. .. ..

. . . . .-
Angle .both directions . . . . . . . . . . . 0 25' . . ..... 0 25' .................... .. . .

Tilt . elther end . . . . . . . . . . . . . . .15' (381 mm) . . . . tS* (38 t mrn) . . . . . . . . . . 15* (381 mm) . . . . . . . 15* (381 mm)
. ..

.. . . . . -
. .. 0 5' ............ . ..... .... .

.

Pitch . both directions . . . . . . . .
Push beam type . , . . . . . . . . . . . . . . . . .Outside . . . . . . . . Outsid e . . . . . . . . . . . . . . Outside . . . . . . . . . . .Outside. . . . . . . . . .

SAE blade capacity . . . . . . . . . . . . . . . 3S yd1(10 m2) . . . . . . . 39 yd2 (10 m2) . . . . . . . . . . 55 yd8 (4.2 m8) . . . . . . 4.l yd2(11 m8)..

Trsetor Dozer Dimensions
M Overatt length'

19'6* (589 m) . . . . . . . . . 19'7* (SS7 m) . . . . . . . 18'10* (169 m)
With ripper taised . . . . . . . . . . . . . . . . 19'9* (6 02 m) . . . . . . . .

.167* (505 m) . . . . . . . . . . . 16'7* (505 m) . . . . . . . . . 16'9' (511 m) . . . . . . . . 15'10* (422 m)With btede straight (with drawbar) . . . , . . . . . . . . . . -

With blade angted (with drawbar) . . . . . . .19'3* (5 67 m) . . . . . . . . . . . 19 '3 * (587 tn) . . . . . . . . . . . . . . . . . . . - . . . . .
6 Less ''C" frame and blade . . . . . . . . . . 11'5* (3 48 m) . . . . . . . . . 11'5* (3.4 8 m) . . . . . . . . 11'5* (3 48 m) . . . . . . . . . . 11'5* (148 tm)

-

Ma ximum grouser width . . . . . . . . . . . . . 24* (610 mm) . . . . . . . . . . . 24* (610 mm) . . . . . . . . . . 24 * (610 mm) . . . . . . . . . . 24* (610 rnm)'

Overallwtoth 121' (31 m) <

148' (376 m) . . . . . . . . . 148* (376 rn) . . . . . . . . . . 122' (31 m)W.'th blade stratght . . . . . . . . . . . . . . . . . .
137* (3 45 m) . . . . . . . 137 * (148 m) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -With blade angled . . . . . . . . . . . . . . . . . . 98'(2.49 m)

At track with maxirnurr shoes . . . . . . . 98* (2 49 m) . . . . . . . . 98* (2A9 m) . . . . . . . . . . . 98* (2.49 m) . . . . . . . . . .
Tomtng etearance circle

. 24'(7.32 m) . . . . . . . . . 21'11* (6 68 m) . . . . . . . . 217* (658 m)(counterrotating)* . . . . . . . . . . . . . . . . . . . 24'(732 m) . . . . . . . . . . 14* (358 rnm)
Cround clearance . . . . . . . . . . . . . . . . . . 14* (356 mm) . . . . . . . . . . 14' (356 mm) . . . . . . . . . . . 14' (356 mm) . . . . . .
Operating weight whrias width shoes 5 Standard Track . . . . . . . . . . . . . . 32A441b (14 607 kg) . . . . . . 33.684 fb (15 279 kg) . . . . . 32.9041b (14 956 kg) . . . . . . 32.174 fb (14 594 kg)

Long Trock . . . . . . . . . . . . . . . . 34,3321b (15 573 kg) . . . . . .-
- . . . . . 34.592 tb (15 691 kg) . . . . . 31862 ib (15 360 kg)

$For LT overalllengths, add 12' (305 mm)
8 Height Over cab is 10*ll* (134 m).
81ncludes ROPS canopy. ILil fust tank.170 lb (77 kg) oporstor and ma simum width shoer,
*LT values are: Blade type 148'(176 m)MA 122" (3.1 m) Semi-U 128' (31 rn) M

Uf!abcNe gfound 44O'(1118 mm) 45D'(1143 mm) 450'(1143 mm)

Dropbelow ground 22'(546 mm)
Turning clearanee circle 2410"(757 m) 22'11* (&99 m) 22'4* (681 rr)

..
.
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.
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Track Type LongTr.ek top

Dozer Blade Angfettllt Angfe/tllt i

Width . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 130 * (130 m) . . . . . . . . . . . . . . . . . . . . . . . . . . . 130* (3 30 rn)..

H ei ght . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 5* (1.14 m) . . . . . . . . . . . . . . . . . . . . . . 45* (t.14 m).. .

* Lift above ground . . . . . . . . . . . . . . . . . . . . . 4 0 * (1016 tnm) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40* (1016 mm). ..

Drop below grournd .20* (508 mm) . . . . . . . . . . . 20* (508 mm)...................... ...... .... . ..
. . . . . . . . . . 0 25'Angte . both directions . . . . . . . . . . . . . . . . . . . . . . . . . 0 25'..... . . ....... ...........

.15* (381 mm)Titt . eitrer end . . . . . . . . . . . . . . . . . . . . . . . . . 15* (381 mm) . . . . . . . . ...... ... .... ... '.. .

. . . . . . .Inside. . . . .Inside .... ........ .... ...... .Push beam typ6. . . ...... .... .. ......... ... . . .

SAE blade capacity . . . . . . . . . . . . . . . . . . . . . . . . . . 4.1 yd5 (11 m ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.1 ye (11 rn8)8

Tractor Daret Dimenstone
5 Overaillength

With rlppor taised . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20'8 * (6 29 m) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20*S * (& 29 tn)
With btads straight (with drawbar) . . . . . . . . . . . . . . . 17'6* (E38 m) . . . . . . . . . . . . . . . . . . . . . . . . . 17 '8 * (5.38 m)....

With blade angled (with drawbar) . . . . . . . . . . . . . . . . . . . . . . . 19*9* (6 02 m) . . . . . . . . . . . . . . . . . . . . . . . . 19 'IP' (6 02 rn)....

e Less ''C" frame end blade . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12'5* (17B m) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12'5* (3.78 m)....

Maximum Grouser wdh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 4 ' (610 mm) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36* (914 mm)
Overallwidth

. . . . . . . . . . . . . . . . . 1301(130 m) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 130* (3.30 rn)With blade straight . . . . . . . . . . . . . . . .
With blade angled . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 120* (105 m) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127* (123 m)

. 98 * (2.4 9 m) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l!4* (2.90 m)At track with maximum shoes . . . . . . . . . . . . . . . . . . . . . . .
,

Turning clearance circle
. . . . 22'10* (690 m) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22'10* (6.96 m)|(counterrotating) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Ground clearance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 * (356 mm) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14* (356 mm)
i

*
|

Operating weight (approx.) . . . . . . . . . . . . . . . 36,360 lp (16 493 kg)8'' |wlmas width shoes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35,182 tb (t S 959 kg): ...........
1

1

8 Height over cabis 10*l1* (134 m)
8 ncludes ROPS canopy full fuel tank 170 lb (77 kg) oporstor and maximum width shoes.i
60perating weight with 24' (610 mm) shoes is 35,245 lb (15967 kg).

i

i

.

.

.

.
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tw!- Ham namnumana ana7mmnw am

LeTOURNEAli-W.ESTJNGHOUSE W SHEEP'S FOOT ROLLER
.: '.. . v SPECIFICATIONS ,

..
1

S. i. *. ~. s =ifE;;;.C.e4.o.4.n.e.lii,...e.me.w..:..
-

.

%' y

... .*4,
*. . . , , . . W,,

'

--.- t 4 . . . . . . . _ . . ~ . . . , ..2 0Ofir *

*
.2Nombar of Drpma e".. ..... .. - . . . - . . . . . .

PRum pl8AIN580NS 4' (1,22 m)
1e60ffs . .. . . . . -

3' 6" (1,06 m)
Diameter liesa feet) . ... .. d'10" (1,47 m)
Dimmeler (indedt.g feet)

. . . . . . %*' (f 27 mm)
, . . . .

- . . . . .

Thisbacss of the P;afes . .- .. - 8" (17.78 tm)latervet between Devas - .. . .. . . . . . . . . .

Topered Roller
54AAINOS . - . --

. . . . .. . . . . . . . . . . . . . . _ _

Nwaber of Fees per Drum ... . - - 88

../Number of feet per Row _. .. . .

. . . . . . . . . . 12" (30.48 cm)
Distance Center to Cen4r be+ ween Feet In Row.. __

CVIRALL MIA8UREMINTS
. . . . . . . . . . . . .. 13'3" (4.04 m)

Lenyth 9'5" (2,87 m)
Widlh . . . ~

- . . . . . ..

d' 10" (1,47 m)
Helghl . . ~ . . . . ~ . ~ ~ ~ . . . . . . - . . . - ~ . . . .

Meel Trested Alley $leel
FOOT M.AfrWLIAL _

- . . ~ . . ~ . . . . . . . . . - . - . .

FOOT D4 MIN 5 BONS
. . . . . . - . . . . . ... . . . . . 5" e 4" [12.7 m a 10.16 cm)asie let deem) Et!;p6ael . .. ... . . 2J4" 46,45se)

Te mplag Surfoce, Ofometer.... . ... .~. .. . . . . . .

5.06" (12.85 cm)Aree of Foof face la $quore le(be.s (cef). . . . . . . . . . . . . . .

tength (Drum to Temping 8erfesc) . . . . . . . .. a" (20.32 e ) j

TYPE OF FRAME COMSTRUCTION . .. _ . . . . . . .
Potented Se: Seem

APPROXtMATS TAMPING WDCitTS
6.c40 lbs. (2240 kg)

Impty .
*l.eded wnh weter .... . . ._ . . . .

10,340 lbs. jad45 kg)

*tooded with safureled send . . ~ . . .

13 Ad0 lbs. 16096 kg) l

CROUND PRf$$URt PER SQUARE INCH [PfR SCUARE CM) 1of ibs (10,473 &g/csal
Impty . . .

254 inn. (17,858 hp/sm gs
'toeded with water . ... . . . . . . . .

. . . . .

233 ths. (23,413 kg/s.s )t
* Loaded with Jetvtered send . . .. . ,

u.y 6 6.sent un st oo in.. coss kg) .t ..ser e,37oo ib.. tint 6 ) .: .. .. i.a ..ed per d, m.3

^

.a ,

m* TEN
: .

.

tear etc. . a.oet w to e, .h.. ,a ka.h bien in
i

|

|

WABCC3 leTOURNIAU.WI5flNGHOU51 (OMPANY
....,c,. n e i. .

.
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Report #:
DAILY QUALITY CONTROL REPORT

,

[/ [Project No.: C1220 Date: c

Project Title & Location: Bert Avenue Remediation,4000 E 27th St. Newburgh Heights, OH 44105

Weather Conditions: O//f(aff Average Temp: d/fr/ d#5

Personnel Onsite -
* - |

|

Contractor (AWSR) Personnel (cross out if not present): {
Jack Bodr er Brien Kilkenny bcc sniasW, Herb Davidson iaoy vissert menhen Wisnlew1s
Ledero a W ny#eyee 09 "M -Torrrt/etetesta-- Geuy WJiiom. John Duffy

Bruce Gulisek Os ce ceide: - Doug Zirnrner TimMMee Dr.n; '//aea Nora Yanes |

Contractor's Visitors (name a company):
$1/A'f!',0t'A9 Str> Zo|fN, /dV.5 ;}ffyjgy-igo, l'arr$'kN f}dirit$ $ /ftgic Sepitstrot&}e-

9 ' - ' General Work Performed

Excavation Activities: h(y)d

Construction Activities: 7Ps/ /3/ //rf # f g </L r74 ue/ twe/ /MerW,W
i

'

/

Material Deliveries / Inspections: f1crp,

)

Other: rienj,

' Quality Control Activities Performed *
-

'

. -

-

,

observations: (|du mahnal |t|fS P&J ro, 6 $'' / //S wb'f1 DlT~ % W| De rw . D T9 W NC/O-
J n>, Cid S Arts:/r + M/ md utva R'cc k C d rn r Hc ln > d" rin>bwlh30skoliJ Cib!< 1

4rtm each lo h .' .b K hec wau piss 6 M CM'E 1%T* Cbzer d. hw hbh,n:s Shwes ket remNrbr~
%U %w Srx , i(16 ht+ tb we nuSmf . . ,7h u d'
Field Test Information: M,SNrt d!miht J. s n in /> f/s # i 1 'GL E'ncils e7Har/1?d Ow /t'st'

_

-Ittid - drf ct n'es rv alled dhd tr 'l/.ckcf - NSSM d?m ) (sn r> febn. Nno/h undulle al G laIfr~
ch It, . 6ert, rum /me, st (coi,yJ.d /ijk 4'sse//4 n f/s c he'd.

Sample information: h Mn rirte dinder el Jawett ct</ 5 11te.3or/ 4 n,>hin m thwh+e-
' ' '' '

(nt|41I iS 151(1:

Submittal Information: pity [/
;

other Remarks: A//wt 17antfchap t d" heel h bf ifmMM (|vrw ofwmnt/- JMediner
0!kA ffh4 ntith(n'. Abbt, hts At d clos dia tk %In onto ttw C'n|t-[ died d4Nhdtdurl % f&rkI

'

Inr kWaV on hMr rimd * , wtL Islerp 't/M tors r/11ttC.

On behalf of the Contractor, I certify this report is complete and correct, and all materials and equipment
used and work performed during this reporting period are in compliance with the contract plans and

specifications, to the best of my knowledge, except as may be noted above.

MM) $ , & SdNWJ'617.
. Attach additional sheets if necessary j
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Field Test Results ,

Ccmpaction c.nd Moisture Content

Material: hj// [[///) d///!/[Date:
- j <

Applicable Proctor Value: //l#3 bEfl blotNd' 0

Applicable Percent Compaction: ff % . MSc69/: 0./% hn
Optimum Moisture Content: /5, / 07, @ 53#Gc -0,e/g E7sf

NOTE: Indicate flat or slope area, lift number & any other pertinent info
Test Dry % Moisture

. General Location No. Density Compaction Content Pass / Fall Comments

/' 5,9 lbA P Sud cov sanslaNm724/ Ru/ / ///;6

47/ #l cl //53 97 4 /5L F
__

%e drnuuna 3 /M.9 W$ 1 G, I P

| o haw / el |0ff,9 93.lo 15a F re m l
5 lid.9 97 / lb4 Y

MR iid.O %5 th L P Volni-

(if}'cL / //p,7 954 j5.1 y
2 //il.I 9d'l 16.1 P

3 ||I,L 9% ID P

Y IIJ5 9b.7 I54 P

S IN.I W IM P

.

.

Tester's Signature: f//pg)[ ///

QC Engineer's Signature: @6gJff C
Field Test Resuhs Sheetxis l'"~

r

=

g- -

-
-

- .__ _
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._ A B C D E F-~

BOTTOM OF TEST PAD

fsu sw >+ n u

TOP OF T,EST PAD g
-w @ .f 4 %

4,, - x, s-w
.

k
si
-4 >-

a ;*
4 # g. # g

H 9E gr >--

. c6%i. Yh %. 4Wgg ogg gv v - >v

DAILY ACTIVITIES NOTES

*h!W&|ff $kl1"f s'kybihil1 hj'' , E. Wf.

4-l'' |,11 9 @ 100 (|aellWsh
a

d!///,!/[0.C. ENGINEER //Z / WM date
,

, ,

DAMES & MOORE
StTE ENGINEER date

X
X

HORIZONTAL SCALE - FEET pagg3,co ,.og

CHEMETRON CORPORATIONo 20 40 00
NEWBURGH HEIGHTS, OHIO

$2 h ,M
DRAWN

DRAWING NUMBER

C1220015
REVISON DATE DESCRIPTION Earth Sciences Consultants, Inc

Zf f .- _ _ _ _ _ _ _ _ -



A B C D E F

BOTTOM OF TEST PAD

N /
~

,. ,. ,. , ,.

TOPOFTEg$1 @5 T
T PAD x94v

S-w >--
' * 'pg

-H >

x 4'0 *!h! ,ou

bb Sh-4 >-
-

@/

we-~

$sntpi.a' 37/ 32Al,

7; ,,i;o. _;N ,*'' '' '' ''

DAILY ACTIVITIES NOTES

@W4 I Tirtier Mo hls.
O htd (cu Mw4:L Lot < dim
X Liff 1 6vrv0 dkrmupd1m#

4

3 6 g % S m e g h se.l a s

O.C. ENGINEER NL[ ?WF/ date 8

DAMES & MOORE
SITE ENGINEER date

X
X

MNE SCALE - FEET eREPARED roR

^- CHEMETRON CORPORATION
o 20 40 eo

NEWBURGH HEIGHTS, OHIO
gAPPROVED

CHECKED
,

ORAWN - T

DRAWING NUMBER %
C1220015 ' >

Earth Selences Consultants, Inc.
RDftS10N DATE DESCR:PDON



A B C D E F

i
BOTTOM OF TEST PAD

/~
x ;< a m ,.

TOP OF TEST PAD

-H >--

~4 ,

,
si

~

@
'

-H

- +% ~s.,
__

" " "

/| = 10bo' -- | ,

DA LY ACTIVITIES NOTES

$Vb/~|W 0| h
x faw(if avydel iht 5L} % vm k hsom M e %&w# k

0.C. ENGINEER MR 1 d4U E!/// 7dote

DAMES & MOORE
SITE ENGINEER dote

X

X

~

PREPARED FOR
#- CHEMETRON CORPORATIONg g 49 g

NEWBURGH HEIGHTS, OHIO
APPROVED

CHECKED

DRAWN

DRAWING NUMBER,

C1220015'

Revison oATc ocscRienow Earth Sciences Consultants, Inc.
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DAILY QUALITY CONTROL REPORT ,

d////[Projact No.: C1220 Date:

Project Title & Location: Bert Avenue Remediation,4000 E 27th St. Newburgh Heights, OH 44105

Weather Conditions: /,//h/ /?fd) Average Temp: ///// @ $
'

. . Personnel onsite

Contractor (AWSR) Personnel (cross out if not present):
Jack Bodner Brien Kl! kenny -Mnt1rtmlI5555 ff[// /[g/p + tem Loaavn h *. . . .;,;;t Ste s m. n = e o A Ai

LAcC&- hy lepr David Wilding Tom Malatesta Oe. i, '/ "!!!aas John Duffy

' Bruce Gullsek Co.; cid;!- Doug Zimmer --Tw+Mer haaaamenn Nora Yanes

Contractor's Visitors (name a company):

General Work Performed

Excavation Activities: /1/K/,

Construction Activities: J//v//d p/pt//7s //// #3
/

Material Deliveries / inspections: /1/ylL

Other: hfyLL,

'

Quality Contr I Activities Performed * - .

Observations: Ofdu |Hd b n t$ () bit /d in b V ||||S lulSh Wl){fM riner l'4r WK;f
. |ticbr }r?th fikrfeel ll' Att /Im/ t'/d Skik m k 4 PS/ th/ GHb RtOt 4 pH htleS W r/mMd
frn11 fdf {s ' liv. i$11 '1'we ~t<TW M75frG 't|WM ('ASE '/9fD deze,- tt ho M;M sheers M
ConWkn T)tw (CAT %Mh se/t14/05 iwtitus (#4 loferm it cie twr 4mhi A nbecJ

'

Field Test information: Afg hsj,nn rfei,e -/5 inel/mm / lifadhfe s
)

~

Sample Information: MhtL

Submittal Information: Mgyth

.Other Remarks: kNro Ifr$ Jhpoed p,y/U M1tinittti (( N d (fV -fo h M nt riu n . l ili db 8
' '

ltM Qw o/pk T7,J entrapd t,,i m ID.|ath /
,

Contractor's Certification

On behalf of the Contractor, I certify this report is complete and correct, and all materials and equipment
used and work performed during this reporting period are in compliance with the contract plans and

specifications, to the best of my knowled e, except as may be noted above,
/

ur X 6 e & a' Bnakar
|

. Attach additional sheets ir necessary f
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BOTTOM OF TEST PAD

^ n n n x

gg" TOP OE,< TEST PAD J.
'
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4 v#e *h-
s

-H >-

-W >-f
, r --Q h,'1 + b#P, .-t'

7- 7gg -%
* * v

,

DAILY ACTIVITIES NOTES

* S/tLpttj // h syhldi b /f )

b 5 % & I m NF %
N Y ' SOkN) tud p|2udi h k W 'O #

INOht/d Md/w

0.C. ENGINEER //n d h date //

DAMES & MOORE
SITE ENGINEER date ,.

X
X

HORIZONTAL SCALE - FEET rateAacD roR

CHEMETRON CORPORATION0 20 40 60
NEWBURGH HEIGHTS, OHIO

APPROVED g
CHECKED ,g
DRAWN

DRAWING NUMBER

C1220015 < >

REV' SON DATE DESCRIPTION Earth Sciences Consultants, Inc.
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:Report #*-
DAILY QUAllTY CONTROL REPORT i

.

Projact No.: C12.3 Date: G -3 A 't 1r

Project Title & Location: Beri Avenue Remediation,4000 E 27th St. Newburgh Heights, OH 44105
*

Weather Conditions: o u Ett c ^-':# Average Temp: t_cac 30 '.

'1 {
~

Personnel Onsite . M' -.. :
)
'

Contractor (AWSR) Personnel (cross out if not present):
Jack Bodner Brien Kitkenny VinctrshitsEod ;;;t 0.,,J.,n 1 r!YMetri Stephen Wisniewski

L;M;;Civ, HaeryMayer Daid WWJ;ng Torn Malatesta Geni',,:: ms John Duffy

Bruca Gutisek 0 :: c;:2 Doug Zimrner TtmtMer DenneNWoon fioca%angs,
j

Contractor's Visitors (name & cornpany):

D Aa O ETEtc.5 DAeE6~ moanE
.- ' ' . - ' General Work Performed

' M
<

Excavation Activities: DooC

Construction Activities: itsT bd cootein urt *$

Material Deliverieslinspections. ooo C

Other: coa t

; .. . i' / . . . . Quality Control ' es Petformed * -

- '. 7
'

u
~

Observations: Pe.iott. To B.Act o G Bu b mt e o r (_irT + 3 ArtcA ss sues F d. Cted bet * 3 G
Peacer, io e s'' Leo .e. urts . eccesc. s -- n.c uc 7 a ee.ieu ec_eco m soei.ac esAc.r.erera

ce W Re<.m Powu 'To c t=A%E. u3 snt CAT LGm 002.0e . Af rCtt CLU ts tosis m
((,,- Jwaf pasus |n r e t. A-/ . r

,Ib c.aAtsE sT is cc w D A tene sotm < As.c i s su bot.se - patau en t nta s to or '

Field Test Information:
M PEnott To ww.sco Aab <1-^9 e*s nocem n b e. o e vn<n PA n TU Gr v3 GW--

%v e.J to tesus co~ p scTsov isEt. Arc ~ cam

Sample Information: w r-

Submittal Information: co al

Other Remarks: cat- w, r (_o Ab E.r_. t. twt o er TEs'r PAb As soot To e oT 0P T E C T'

@ Ab, sOQ C' Y' mi -RYA A t- tu @ DO E. 50 e^eistV tcE t w 3 (t, A-/ . ( ,t rf -tv t u o s + s m e o't 'M-

30 so ,3 ..

Contractor's Certification

On behalf of the Contractor, I certify this report is complete and correct, and all materials and equipment
used anhork performed during this reporting period are in compliance with the contract plans and

,

specifications, to the best of my !.aowledge, except as may be noted above.

3'oW a c. b o rr-/ Esc cac rEch
* Attach additional sheets if necessary



Field Test Results )
Compaction and Moisture Content

'

Material: c.t. Av Date: a-24- 9 y

Applicable Proctor Value: 1I6.3
Applicable Percent Compaction: 9 5'o/t,

Optimum Moisture Content: t s. t
'

NOTE: Indicate flat or slope area, lift number & any other pertinent info j

Test Dry % Moisture i

General Location No. Density Compaction Content Pass / Fall Comments

as 'of one A t tto.7 ct s o |L3 9

xsdsnub/t a t\4 6 98 5 t4 4 9 oe wes ~e.c

)

. i

Tester's Signature: n_ e N '

QC Engineer's Signature: 7//pg-Qfr,7 -

*

Tield Test Resuha Sbntxis

I
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A B C D E F i
I

BOTTOM OF TEST PAD

\ f
~~

se se >< sw a

TOP OF TEST PAD
/ o e

~& 0 X (,-C W
Gm ,

,g C-2 a |
t

N 1

-H >
|

% '' L c,. 9 4
0;83 o e,

-< ; i

-g 98 954 :
q,3o 6 e

1 4
fj_ 10br -|\" "

l
'

DAILY ACTIVITIES NOTES

# 7ecue,a. tnst tou nov s
o T es.r cutomuw ov.c.e. w P w s.w e e

l
(

O.C. ENGINEER 3ono Burr-/ date a-a c~5h
|
|

DAMES & MOORE
SITE ENGINEER date

X
X

MMTAL SCM - ET ggtp3,ty ,c , i

N CHEMETRON CORPORATION
g g g g

NEWBURGH HEIGHTS, OHIO
APPRCTED /, g
CHECKED j g
DRAWN ::-

DRAWING NWBER

C1220015 ' >

Earth Sciences Consultants, Inc.
REVISION DATE DESCRFDON



Report #:
DAILY QUALITY CONTROL REPORT

.

Project No.: 01220 Date: a - a s - 9 f-

Project Title & Location: Bert Avenue Remediation,4000 E 27th St. Newburgh Heights, OH 44105
*

Weather Conditions: ccouru Average Temp: ab 4o 5

Personnel Onsite .

: e 5,
i

Contractor (AWSR) Personnel (cross out if not present): f
V ;; C5"+ ~4 ...., . on t nyrv weisert Stephen WisniewskiJack Bodner Brien K11 kenny ,

Ltster-ex'tf(" Hassy.Meyer DevMWdding Tom Malatesta Gery VP"~= John Duffy

Bruca Gulisek G..,caJJ Doug Zimmer Timtster D- " n' a Nore.Vem |

Contractor's Visitors (name a, co,pany), i

sTtice. t.n.Buc. Aws |

bu t 5 *WaM (Uc3 {
E

' ~ I
, . .J . GeneralWork Performed -

-
-

> ' ?

Excavation Activities: taou E.

Construction Activities: Et.ux>v.t., - co m es.cr ts FT * 3 A4 74 x E u FT "4

_ Material Deliverieslinspections: sa o so g.

Other: com E.

' Quality Control Activities Performed * - 2 i
,

Observations: AttEA o r u r f * 3 .u sec c tv.e f ot. noex. 7#' - o e c, <_ s peic e To ceterwr W ,

r W t u e m 4 <u t WT*5 . Urt'% Rfz,iosm ne %cuA us.ioc 6%mb c.e-stn uc.mv titAc.-n c E. ,
AttA %C.t O G 12Emov iA . vn At *t QEs=.oC, P wC RCOTO G (EAD G.sou g.c AcA. 3 ft_ct.v, % %" Ae OVtc.w.0%

cut Du be.fr ek. Ave > co-Poctob untw c/we (550 Bt72e sam Bou. ew.edsntePs rectpottu
Fic!dJest-Informatiore C,asna-/ hescs

scurr ft15.TN( PEr.J'oreeG SA9h W Ts.TEsr arx - TEc:.T Lo c^riow s A rt Acwus --

PCAostfA AT LATte. CATV.

Sample Information: e ou E.

Submittal Information: p es E

Other Remarks:MTEtt, LEAow G UCT ''' 3 To bv-f cots on uT u FT wA5 (2C Com P^< TTI D A '-D
mr. at so cat %t,F mExt isuor P rce m .Trte ou rt= s T M. L t rT mcx a ec 3 mew

.r's Certification
~

On behalf of the Contractor, I certify this report is complete and correct, and all materials and equipment
used and work performed during this reporting period are in compliance with the contract plans and

specifications, to the best of my knowledge, except as may be noted above. |

* Attach additional sheets if necessary Quality Control Representative
'

|
|
1



Field Test Results

Compaction and Moisture Content
,

i

Material: c.t A-/ Date: a - a s 's t

Applicable Proctor Value: iiv.s
Applicable Percent Compaction: qs %

Optimum Moisture Content: t 5. t
.

NOTE: Indicate flat or slope area, lift number & any other pertinent info'
Test Dry % Moisture

General Location No. Density Compaction Content Pass / Fail Comments

ss 'd srAce a 1 tia. 5 46 1r t s.3, P TEST t-1i Urr J

1o' d :sntE b O tt4 3 98 3 g.7 P

15'd srArc. B 3 1 | G . (, too tS.) P

1d 6 srAtE?]c. 4 iOG.4 9t.T 444 F gecoct

4 t- t o1. | (C. I 1 t. O F Armtuteoct" "

"Is'd arAeE E 5 g g o. 3 cgg 4 g-). S p

*18 d s.rAc-E. Mc. Af Ito.9 96.4 l (,. 3 P [tnrust ig pass.3

ao' d srxtt Plc G ioc,.3 9t. 4 16 4 F recPet.c

(5' d s-axe t/c "7 t o.s . 8 9\ .0 1(e.4 F

95 '6 5 tat r 6 Tr \to, I M7 m. ) f

ao' d .ract cuc 6e 1(33 4 l.9 n.e 9

t i' d satn o/ 6 1C t tb(1 963 I b. fs i

As' d smte- b 8t 102 3 4Li n. 3 F tzt eou

sod m e d get \ G. fr (n. h ( (, . O P

add scxen. A <t tu.7 <tc.o iT G P orr n 9- ae

& I d s t a v e. n 16 t(4 0 95 i t S. 6 .P

do'd t.TAs cL c. t( (14. S 'l b ''.) t 7.6 P

C ~l. G l 6 3> (DO Nd <rax n R 13 i 13. (, t

t cs'd %ee e e itA.s % .s n.s P

.

* I

Tester's Signature: 3_ e-P% ..

I"
QC Engineer's Signature: b f//ggs .

rild Test Resuhs Sheetxis
~

f

I,

|
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Roport #: }
'

,

DAILY QUAll1Y CONTROL REPORT _,,,2 '

,

t2d7//[9[ ng /(/cLProjsct No.: C1220 Data:

Projsct Title & Location: Bert Avenue Remediation,4000 E 27th St. Newburgh Heights. OH 44105

Weather Conditions:JVE(A/f Average Temp: ufh 34 $
Personnel Onsite .

Contractor (AWSR) Personnel (cross out if not present):
Jack Bodner Brien Kilkenny w.ce wi.ttxt- - +4 erb r * %n__ t r i'.":' u @NiMm,grejed

- T- M aea Gerri? "m* John Duftfheu Db. ||x j Mri : DaytttWd6ng -

Bruce Gulisek n- wal Doug irnrner -Tb ." "; DonnaWdson. Nora Yanes

Contractor's Visitors (name a er mpany):

.
General Work Performed

Excavation Activitir,s: /f()tb

/f// #5 gn d /'(Pn,s(/// M/ (f-fynffhel g/mn,eConstruction Activities:
,

_

. -

Material Deliveries / inspections: h"/, 5

_

_ _ _ _ _

Other: J1m /

Quality Control Activities Performed *

Observations:(jft| })tn//Hk/,)/lrfil rn & V" liffs teNh I'AT T>i>M ,In er (%f 96hfItsder /nrnowhv'
'

(lld inYn Citi dhds le' b.'bc/ ivd Alfa. Rens L pet Sc \n >J * rGmt*dfrtm Pneh }O.'O/V
h|0.ti=.atI reve4 ti4k (htE 14O T>rer i %. 6A,M thvtrlkris},n nduQ %M Veru SCdn N A
prMacti nfF bdb neo; matd n olmd

F(cid Test information: Meisk.re,}<%<.kr /,stls nerfermelen Mi *K hkuth a/Arelied. 6amteme
'lesi ,n'rhimd. 7?esv ik adibrks di a labr' dale

sampin information:Mw deu gw,W< e/ C/# //&3 nc4 4 0 Aven murk /re (m#cP is /5.I % .
I I

Submittal information: lum .

Oth1r Remarks: |lkmt phth cdes c)" k arrrh y }]]d /r bp pernded 411n, V/tr fi H . h n
rhtla nuh in h4 ',k 4, n/+-o%> hwr but litted n,1 km kn& t huped-

Contractors Certilk:ation

On behalf of the Contractor, I certify this report is complete and correct, and all materials and equipment
used and work performed during this reporting period are in compilance with the contract plans and

specifications, to the best of my knowledge, except as may be noted above,

ffN | #ff$h, $ b5f,6b'iffl'
* Attach maditional sheets if necessary -

,
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Fi:1d Tcst Results

[
Compaction end Meisture Content

f Material: CL.A-/ Date: a - a G - 9 'k

rn e, etc
ApplicableProctorValue: t16 3 oa 32 m

Applicable Percent Compaction: 95'/o
Optimum Moisture Content: ss.\

.

NOTE: Indicate flat or slope area, lift number & any other pertinent info
Test Dry % Moisture

General Location No. Density Compaction Content Pass / Fail Comments

65Nsmv.e_e, I \|S.9 9 %.~1 i C. \ P t.iri * s

lo' / srxe_t D /C. S t\\ G M *\ \S 3 9

40(/> swv_t c_ 3 tt%.3 t oo. o ts. s P

D 6 d STAq 6 4 I tl * 5 9.5 . 9 Ll . 4 E I

15 6 sinv_e. E. 6 ||A.0 98.1 i s. 8 P h

-

{

(

(

(

(

(

(
. ,

(
Te: iter's Signature:s ed,, ..

QC Eng' teer's Signature: /[uy .7/jh fu
rield Test Resuhs Sheetxis t

I
,
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Rsport #:
DAILY QUALITY CONTROL REPORT

Projsct No.: C1220 Date: c) o/[/ M.o/p/2

Project Title & Location: Bert Avenue Remediation,4000 E 27th St. Newburgh Heights, OH 44105

Weather Conditions: [(/f@g8 Average Temp: /d;/ 8//

Persd el Onsite

Contrector(AWSR) Personnel (cross out if not present):
Jzek Bodner Brien Kilkenny -%w sh;;v'vud 44ertrNvfdson --Len, L ;.1. StephenWisniewski

.tesk: D;a. -ftanyTAoyer -DavidWhing 4em4Aalams h yVa;;a.e John Duffy

Bruce Gulisek N % del Doug Zimmer T;... :. A.- Ge%*. Wilson. Nora Yanes

Contractor's Visitors (name a company):

'

General Work Performed .
..'*

Excavation Activities: hl'?tf .

Construction Activities: J4t4/fM/ft's f), stet /dypt////T dug Tg/r ./er /,2//as 7~''Ae' __
'

'Rtafrwil TM.

f
Material Deliveries / Inspections: /7/)tL-

Other: Myn/ .

' ~

Quality Control Activities Performed *.
. . ..

Observations: (MS f)neft(M Rtiser />tifd |v/e' -|v Rport1. f' 01| bhk,1 ffamit . IfanotL
hde J '' //n/t %nsilt)u/ A/ A/m> Ifm. htmtemtkr e/nce/ rn (M1&r el Mi Titm 'i> '' h lFt
01 henkir forwo6N nbad 'in hefe et knord toi tec &. %entirk /" It/fr d n,'//sh ed
17,m% i# w/111,1l'r h'7|f }smod r% Jn S'n / FA*nidei rr/es'in iJhr/. fnudv .fabr #r e// vm1/nwM.

'

Field Test Information: A|| mnnenmehd o//rv'efd 4 /1,i] m '/c m&76#, hh.j
.

.

=

Sample information: /totf_

Submittal lnformation: JttM

_

Othtr Remarks: fngjgntj)y frfit}15 a yf 7kf- /traf7k 6/ttin1 t61 r//?t/U7sto (1//1('h?>| .
'

A// Sushrd ,P/nr1/dwler- depV(ts hi/tt /n t! .

Contractor's Cestification-
'

On behalf of th',s Contractor, I certify this report is complete and correct, and all materials and equipment
used and work performed during this reporting period are in compliance with the contract plans and

specifications, to the best of my knowledge, except as may be noted above.

/fL Y1(10 h h'A/W
* Attach additional sheets if necessary g
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Report #:
DAILY QUALITY CONTROL REPORT ......

q[/ 9[Project No.: C1220 Date:

Projnct Title & Location: Bert Avenue Remediation,4000 E 27th St. Newburgh Heights, OH 44105

Weather Conditions: httd/ Average Temp: [d'/; /,h')

; .-
- Personnel Ons|lte .

Contractor (AWSR) Personnel (cross out if not present):
Jack Bodner# be sneuud * .-4 W u Davidsvu > LarryWekert ~~5tephen wasnwwskt-

ITsieTExIon~' Wr n * "-a Tun. iea;ec4r GewfWifrains -Johntoffy

BM Dave 6eide1~' Or; Zimmer -[#8 Tim W ar DonraWik,on Nora Yanes*

Contractor's Visitors (name a company):

p
.

. ,
' General Work Performed '

.

Excavation Activities: /48[/

Construction Activities: l'pyfffd 24] nuif hji% n/Jt]1( V4Lt% fo " S $mu YAM
'

Oh11/1( A0<?1n h dw 2/ h11|Obk
y - 1i

Material Deliveries / inspections: f//ylA.

Other: /t/}t/

Quality Control Activities Performed *

Observations: RAW (d4Hfktf -k)'|ed' /V,| LMh/ /$,17)b. $M|/W/|kJ/- bPiddl
n . - ,

.

Field Test information: 14tK/
|
4

Sample Information: /1 M 1

Submittal Information: /1/1t/_

ntif1 - -

Othtr Remarks: 414 3 hthufttkd clritML lit 47tl0fh b N at1 0 E f N f A ri/ U N 0 G''

J/ }l//144/trff. |

Contracto/s Certification

On behalf of the Contractor,I certify this report is complete and correct, and all materials and equipment
used and work performed during this reporting period are in compliance with the contract plans and

specifications, to the best of my knowledge, except as may be noted above,

/4K Kf 2
* Attach additional sheets if necessary



Report #:
DAILY QUALITY CONTROL REPORT - .......

Project No.: C1220 Data: ,[
Project Title & Location: Bert Avenue Remediation,4000 E 27th St. Newburgh Heights, OH 44105

Weather Conditions: 4t'(///- Average Temp: /X/o/ M
* Personnel Onsite .-

Contractor (AWSR) Personnel (cross out if not present):
^ ince orwuuu | 4 c..Ja. . J -V&e t -S:tJ5fm1TV7tsntewski~JfcTU5uner Orten Kilkenny v

su bivo -Han y i.'vyn De.id '.":!9; - -Tom #eietesta Gerry V %ms ,.lohaDuffy
h mar -0m . '." hon Nora YanesCrux C !dk D v 3W& Doug Zimmer

Contractor's Visitors (name a company):

'
- neral' Wor $ Performed

Excavation Activities: /7/rytt

Construction Activities: //r,ht/ar//r/ Phm/#meM .

I
Material Deliveries / Inspections: n/mo

Othar: hry!/

'
QualityControl Activities Perfonned *

bn pnineef 0yefr-hired h?kr /t (' f4/ n/mr asser Unmd /rle r'n //) ''-Observations: i

fj/f,A9/indnt/ iMn .fhtD ;% RYmiowkr- nhird in (fnim Ti,6 - % " /il/r el ornierr~
h nh a,& Jhrrd in hele| A 4emnM M wokv ' &arisirr /ill< M Omwkr b.en }r rWie (/")
(J35 knwlf w/ tiroIn- h % / r?nsbe w kx Pre <Lv ame Jr W// M m o m ete<<.

'

Gm|miseltin/n adjesh in t"or/r ,mukrm?/fr fir h4

|
Field Test Information:, $mg//

' '

hrn/rs/t n'trniM .
~] J

Sample Information: Myyt/,

Submittal Information: fttyil,

I Othsr Remarks: Rparpm(4pS 0/kwt'd -k /7teftyk n19nribir/. b i-f/W// h /' ddis?/ S'

| n/l Shftf 38/ft'. fi,<i h /ed drums ! /elhh GM,/n/h /t rmrdr Jist s rmM/ rho .
# ' / /

- Contractors Certification

On behalf of the Contractor, I certify this report is complete and correct, and all materials and equipment
used and work performed during this reporting period are in compliance with the contract plans and

{ specifications, to the best of my knowledge, except as may be noted above.

ktf - 1H 0 5 $ hfG/b/fV"
* Attach additional sheets irnecessary

t
W

s

_ _ _ _ . _ _ _ _ _ _
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APPROXIMATE LOCATION OF
CLAY TEST PAD, PERMEAMETER'S AND TEt

DATED 3/4/98
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o 20 40 60 .. NEWBURGH HEIGHTS, OHIO

APPROAD/(f$ 3/)p/fY
CHLCVCD')/ff.tr]])k{
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DRAWN O
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L >

Rtvi smm woe PcRMcAutrtR tocArioNs C1220014
Earth Sciences Consultants. In
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DAILY QUALITY CONTROL REPORT
....

/8/7Proj2ct No.: C1220 Date:

Project Title & Location: Bert Avenue Remediation,4000 E 27th St. Newburgh Heights, OH 44105

Weather Conditions: [/gh[/t., Average Temp: /> /g//#.j
''

Personnel Onsite

Contractor (AWSR) Personnel (cross out if not present):
4tck n urm, Brien KHkenny W: +M H e D.<M.vn inri"!:S -t Stepnen waniewm

Lester44cn 7TatryTAcyes. Md Wilding Ten'rf#atesta 44y-Wimams *M Ou'G
Bruce 4Msek D ze SeMe' Doug Zimmer --Tirrrieer Duno.Vihvo Nora Yanes

Contractor's Visitors (name a company):

Y hbf}{|Q k|ltatn} hnh
_ General Work Performed . -

Exen'ation Activities: /ft? %

Construction Activities: ZL/t9/r//l, PrMM/nht/4/5 4 M<"A 77iti
i e ,

Material Deliveries / Inspections: '/f/E(

Other: /1/)tL
'

.: Quality Control Activities Performed * -

Observations: Onyy(d try kr km, r,v6/nfan?NJ . hiffit(t| bittb//6 O// if"bymf(jypp .
[h/ /rffrm e7?tNY V d m ftf h t/r /47 |: 120 YH I & i>r n h 16'/' h Morriv N,d1tl //? P ./ P4rtitf

& frfsnt Nil < n!! ny Jen?/ .rn de h 'rfd heir 5 .,rn%/- (t/bm!> . Jame' ih tt?/e'n' /r5

10|| N& ivr'veenL/h5.'?///d1/i P'&f:ivkG :/ L/J Mt- h M t*/ % s 77t4*!
Field Test Information: |htn/pnt/kr- k 17ddint;d 't/'' R WnefnfW #/ 'e7st'rtr> rip,C 4 S'
ih irW trv /A' # % tit (4'd need h s''. Pt r v /sm e er ''':s <>it?k% /c 5%" /kn/ow/w * S~
dhilnud h G % "

Sample Information: /7/Rf

Submittal Information: / fry 1L

Othsr Remarks: Lhk/g J. dl7t m 5 G Kzile M h in etilo ftry, h nnent 08vsnmivip4v
Je>n .Jiteziilo- '' '

#
. Contractor's Certifkation

On behalf of the Contractor, I certify this report is complete and correct, and all materials and equipment
used and work performed during this reporting period are in compliance with the contract plans and

specifications, to the best of my knowledge, except as may be noted above.

g }/x x Z Y l, e a D 6 Y A B w k r. Attach additional sheets if necessary -- - j,
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k SOLAR TESTING LABORATORIES, INC.
#

y 5399 Lancest:r Driva Brooklyn Heights, Ohio 44131
Telephone: (216) 7417007 * FAX: (216) 741-7011

February 19, 1998
,

Ms. Nora Yanes
EARTH SCIENCES CONSULTANTS, INC.
One Triangle Drive
Export, PA 15632

RE: SAND CONE TESTING (ASTM D 1556-90)/ CLAY TEST PAD
BERT AVENUE SITE CLOSURE
CilEMETRON CORPORATION
NEWBURGH llEIGilTS, OHIO
STL PROJECT NO. A97820x21

Dear Ms. Yanes

On February 16, 1998 we conducted an in place density test by sand cone methods
per ASTM D 1556-90 at one location on the first lift of the test pad at the above
subject site. The results are as follows:

Test No. Dry Density by Dry Density by
Sand Cone / w's Nuclear methods / wt

1 101.6 pcf / 16.9% 111.5 pcf / 16.9%

Optimum Moisture 15.1%
Maximum Dry Density 116.3 pcf
w% - denotes moisture content

The sand cone test indicates a failing result for compaction.

If you have any questions please do not hesitate to contact me.

Sincerely yours,

501A ESTING LABORATORIES, I C.

J.
-

Dougly J."Perisutti, P.E., CPG '
Envitonmental Project Engineer

DJP/mjb

GEOTECHNICAL & ENVIRONMENTAL ENGINEERING, MATERIAL TESTING & CONSTRUCTION INSPECTION

Division Offices

FAX: (412) 231-69503862 East Street, Pittsburgh, PA 15214 Telephone: (412) 231-8600 *

FAX: (614) 777-61604299 Reynolds Drive, Columbus, OH 43026 Telephone: (614) 777-6013 *



...

j /, SOLAR TESTING LABORATORIES, INC.
,,,g 5399 tr.ncast:r Drive, Brooklyn Heights. Ohio 44131

FAX: (216) 7417011Telephone: (216) 7417007 *

March 2, 1998
Ms. Nora Yanes
EARTil SCIENCES CONSULTANTS, INC.
One Triangle Drive ,

Export, PA 15632

RE: SAND CONE TESTING (ASTM D 1556-90)/ CLAY TEST PAD
BERT AVENUE SITE CLOSURE
CilEMETRON CORPORATION
NEWBURGil HEIGitTS, 01110
STL PROJECT NO. A97820x21

Dear Ms. Yanes
|

We have completed an in place density test by sand cone methods per ASTM D 1556-
90 at two locations on the test pad and a one point proctor at the above subject
site. The results are as follows:

Test No. Date Dry Density by
Sand Cone / w%

2 2/25/98 110.2 pcf / 16.6%
3 2/26/98 105.7 pcf / 17.2%

i

Test No. Date One-Point Proctor
Dry Density / w%

1 2/25/98 112.5 pcf / 16.9%

w% - denotes moisture content

If you have any questions, please do not hesitate to contact me.
,

Sincerely yours,

SOLAR TESTING LABORATORIES, INC.

a
dougTpf J\ Perisutti, P.E., ChG
Env4fonmental Project Engineer

DJP/mjb

i

GEOTECHNICAL & ENVIRONMENTAL ENGINEERING MATERIAL TESTING & CONSTRUCTION INSPECTION

Division Offices
FAX: (412) 231-69503862 East Street, Pittsburgh, PA 15214 Telephone:(412) 231-8600 -

FAX: (614) 777-61604299 Reynolds Drive, Colurnbus, OH 43026 Telephone: (614) 777-6013 =
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Appendix G

Draft ASTM Standard for the Two-Stage
Borehole Procedure (Boutwell)
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process and is for ASTM use cnly. It shall not
be reproduced or circulated or quoted, in |

whole or in part, outside of ASTM commhtee |

activities except with the approval of the j

chairman of the committee having jurisdiction j
!

or the President of the Society.

Standard Test Method for
Field Measurement of Hydraulie Conductivity Limits of Porous Materials

8

UsingTwo Stages ofInfiltration from a Borehole

This standard is issued under the fixed designation D ; the number immediately following the

designation indicates the year of original adoption or, in the case of revision, the year oflast revision. A
number in parentheses indicates the year oflast reapproval. A superscript epsilon (e) indicates an editorial
change since the last revision or reapproval. !

True saturated conditions seldom occur in the1. Scope
vadose zone except where impermeable layers

1.1 This test method covers field result in the presence of perched water tables.

measurement of limiting values for vertical During infiltration events or in the event of a

and horizontal hydraulic conductivities (also leak from a lined pond, a " field-saturated"

referred to as coeffelents ofpermeability) of condition develops. True saturation does not

porous materials using the two stage, cased
occur due to entrapped air (1).2 The entrapped

borehole technique. These limiting hydraulic air prevents water from moving in air-filled
)

conductivity values are the maximum possible pores that, in turn, n$ay reduce the hydraulic
I

for the venical direction, and minimum conductivity measured in the field by as much

possible for the horizontal direction.
as a factor of two compared to conditions f

Determination of actual hydraulic when trapped air is not present (2).2 This field
j

conductivity values requires funher analysis test method simulates the " field-saturated" {
)condition.by qualified personnel.

1.5 Experience with this method has1.2 This test method may be utilized

for compacted fills or natural deposits, above been predominately in materials having a

or below the water table, that have a mean degree of saturation of 70% or more, and
where the stratification or plane ofcompaction

hydraulic conductivity less than or equal to
lx104 m/s (1x104 cm/sec).

is relatively horizontal. Its use in other

1.3 Hydraulic conductivity greater situations si,ould be considered experimental.

than lx104 m/s may be determined by 1.6 As in the case of all tests for

ordinary borehole tests, e.g., U.S. Bureau of hydraulic conductivity, the results of this test

Reclamation 7310. However, the resulting pertain only to the volume of soil permeated.

value is an apparent conductivity.
Extendir,g the results to the surrounding area

1.4 For this field test method a requires both multiple tests and the judgement

distinction must be made between " saturated" (lQ
of qualified personnel. The number of tests

and " field-saturated" (Kr,) hydraulic conductivity. required depends on among other things: the ,

I
size of the area, the uniformity of the material

$"' in that area, and the Variation in data from
1$oNoIUnrIR

"
di th direct s nsib i y cr

Comrnince
subcomminee 0i804 on 113 rotosie Properites or soit and Roets. multiple tests.d

Current edition approved . Published g g g

'ne boidrace nurnbers in paremheses rerer io a iisi or be regarded as the standard, unless other units
rererences at the end ortheven,t.

' Annual Book qfASTM Standards Vols.04 08 and 04 09.
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are specifically given. By tradition in 3. Termin:1:gy
U.S. practice, hydraulic conductivity is
reported in centimeters per second, although 3.1 Description of Terms Speci/lc to
the common Si units for hydraulic This Standard

conductivity are meters per second. 3.1.1 hydraulic conductivity, k-the rate

1.8 This standarddoes notpurport to of discharge of water under laminar flow

address the safety or environmentalprotection conditions through a unit cross-sectional area

problems associated with its use, lt is the of a porous medium under a unit hydraulic

responsibility of the user of this standard to gradient and standard temperature conditions

establish appropriate safety and health (20*C).
practices and determine the applicability of

DISCUSSION-The term coefclent ofpermeability
regulator}' limitations prior to use. is oAen used instead of hydraulic conductivity, but

*# '#" ' "#"" '# " ' ' * * ' ' " *I#" * **''#
2. Referenced Documents method. A more complete discussion of the terminology

associated with Darcy's law is given in the literature (4).

2.1 ASTMStandards
it should be noted that both natural soils and recompacted

s Hs are usuaHy not isouopic with respect to hydraulic
D653 Terminology Relating to Soil, ' " d "'' #' ""P ' " " " ' " * ' " ' ' ' ' ' ' '

Rock, and Contained Fluids'
D1452 Soil Investigation and 3.1.2 vertical conductivity, k, - The

Sampling by Auger Bon,ngs' hydraulic conductivity in (approximately) the
D1587 Thin-Walled Tube Geo- vertical direction.

technical Sampling of Soils' 3.1.3 horizontal conductivity, k,, - The
D2937 Density of Soilin Place by the hydraulic conductivity in (approximately) the

Drive-Cyhnder Method' horizontal direction.
D3740 Mimmum Requirements for 3.1.4 limiting vertical conductivity, K1 -

,

Agencies Engaged in the Testing and/or The hydraulic conductivity as determined in
Inspection of Soil and Rock as Used in Stage 1 of this test procedure assuming the

8
Engmeen,ng Des,gn and Construction tested medium to be isotropic. For ordinaryi

D5084 Measurement of Hydraulic soils, both compacted and natural, this is the >

Conductivity of Saturated Porous Materials maximum possible value for k,.
Using a Flexible Wall Permeameter' 3.1.5. limiting horizontal conductivity,

D5092 Design and Installation of K2 - The hydraulic conductivity as detennined
Ground Water Monitoring Wells in Aquifers' in Stage 2 of this test procedure assuming the

D5126 Comparison of Field Methods tested medium to be isotropic. For ordinary
for Determining Hydraulic Conductivity in the soils, both compacted and natural, this is the
Vadose Zone' minimum possible value for kn.

2.2 USBRStandards 3.1.6 test diameter - The inside
E18 Field Permeability Tests in diameter (ID) of the casing.

Boreholes (3)2 3.2 Other Terms. For defmitions of
other terms used in this test method, see
Terminology D653.

2
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4. Summary of Test Method ' material far less permeable than the barrier
being tested.

4.1 The rate of flow ofwater into soil
5.3 The soil layer being tested must

through the bottom of a scaled, cased borehole
have sufficient cohesion to stand open during

is measured in each of two stages, normally excavation of the borehole.
i

with a standpipe in the falling-head procedure.
5.4 This test method provides a means

to measure infiltration rate is. a moderately
The standpipe can be refilled as necessary.

4.2 In Stage 1, the bottom of the large volume of soil. Tests on large volumes.

borehole is flush with the bottom of the casing of soil can be more representative than tests

for maximum effect of k,. The test is on small volumes of soil. Multiple :

continued until the flow rate becomes quasi- installations properly spaced provide a greater
volume and an indication of spatial variability.

steady.
5.5 The data obtained from this method4.3 For Stage 2, the borehole is

extended below the bottom of the casing for are most useful when the soil layer being

maximum effect of kn. This stage of the test is tested has a uniform distribution of hydraulic

also continued until the flow rate becomes
conductivity and of pore space, and when the

upper and lower boundary conditions of the
quasi-steady.

4.4 The direct results of the test are the
soil layer are well-defined.

limiting hydraulic conductivities K1 and K2.
5.6 Changes in water temperature can

The actual hydraulic conductivities k, and kn
introduce significant errors in the flow

can be calculated from these values (5),
measurements. Temperature changes cause
fluctuations in the standpipe levels which are
not related to flow. This problem is most

S. Significance and Use
pronounced when a small diameter standpipe

5.1 This test method provides a means is used in soils having . hydraulic

to measure both the maximum vertical and
conductivities of 5 x 10-8 cm/sec or less.

minimum horizontal hydraulic conductivities,
5.7 The effects of temperature changes

are taken into account by the use of a dummy
especially in the low ranges associated with installation, the temperature effect gauge
fine-grained clayey soils, lx104 m/s to lx10 "

(TEG). The base of the TEG must be sealedm/s.
5.2 This test method is particularly to prevent flow. The fluctuations of the TEG

useful for measuring liquid flow through soil are due solely to ambient changes, and are

moisture barriers such as compacted clay used to correct the readings at the flowing

liners or covers used at waste disposal tests. ;

5.8 If the soil being tested will later be
fdides, for canal and reservoir liners, for

subjected to increased overburden stress, then
seepge blankets, and for amended soil liners

the hydraulic conductivities can be expectedsuch as those used for retention ponds or
storage tanks. However, the thickness of the to decrease as the overburden stress increases.

unit tested must be at least 6 times the test
Laboratory hydraulic conductivity tests or

diameter. This requirement must be increased
these tests under varying surface loads are

to 8 test diameters if the barrier is not recommended for studies of the influence of

underlain by a drainage blanket or by a
level of stress on the hydraulic properties of |

3
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6.2 Borehole Casing
the soil. 6.2.1 Casing - The casing shall be

r

watertight, but may be of any material or6. Apparatus
diameter. Its minimum ID shall be 10 cm (4

6.1 Boring / Reaming Tools inches) unless the clearance provisions of.

6.1.1 Drilling Equipment - Equipment Section 7.7 cannot be met. In such cases only, 4

must be available to advance the borehole to
the ID may be reduced to 7.5 cm (3 inches).

the desired test level. This borehole diameter
The wall thickness shall be adequate to

must be at least 5 cm (2 inches) larger than the prevent collapse under the lateral pressure of

outside diameter of the casing. The auger or the overburden and swelling bentonite. j

bit used to advance the borehole below the Standard 10 cm (4 inch) lD Schedule 40 PVC

casing for Stage 2 shall have a diameter about threaded pipe is satisfactory. The bottom of
I

I cm (1/2 inch) less than the inside diameter
the casing shall be cut off smooth and square.

of the casing. For tests in compacted The casing shall have flush threads; external

materials above the water table, and wherever couplers interfere with sealing the annulus and '

else possible, the borehole shall be advanced
intemal couplers with advancing the borehole

by dry augering. Either hand or mechanical for Stage 2. Neither shall be used. The tcp of
the casing shall be provided with a means of

augers are acceptable.
6.1.2 Flar Auger -The flat auger (Fig. attaching the top assembly. Typical

)
1) is used to prepare the borehole for casing

modifications include threading the top or

installation. It shall be capable of reaming the attaching a flange. When threads are used,

bottom of the borehole to a level plane they must be flush. When a flange is used, the

diameter shall be minimal so as not toperpendicular to the borehole axis. The flat
auger shall have a diameter about 5 cm (2

interfere with sealing the annulus. Any casing,

I

inches) larger than the outside diameter of the joints and joint between top assembly and
casing shall be provided with an 0-Ring or,

casing.
'

6.1.3 Reamer - The reamer (Fig.1) is other device to ensure watertightness.

used to complete the Stage 2 cavity. The base
6.2.2 Top Assembly - This consists of a

of the reamer shall be capable of reaming the cap attached (normally by gluing) to a short

bottom of the advanced borehole to a level
piece of threaded casing, as illustrated on

,

plane, perpendicular to the borehole axis, and
Figure 2. The cap shall be domed or slanted

|
having the inside diameter of the casing. The upwards to minimize air entrapment. It shall'

be fabricated so as to receive the flow control J
bottom plate of the teamer shall have a
diameter about 0.1 cm (0.04 inch) less than

system with a watertightjoint. Provisions for
'

the inside diameter of the casing. The vertical bleeding any entrapped air shall be made. For

side of the cutting plate shall be serrated. the TEG (only), the top assembly may also be

6.1.4 Scarifier - A bent fork, wire provided with a watertight fitting for the

brush, or similar roughener small enough to fit
thermometer or thermocouple leads.

6.2.3 Anmdar Sealant - Bentonite iseasily within the casing and having a handle
normally used to seal the annulus between the

i
,

long enough to reach the bottom of Stage 2, is
wall of the borehole and the wall of theused to roughen the walls of the Stage 2

All sealants should be compatiblecasing.cavity,

4
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with ambient geologic and geohydrologic (3 inches) longer than will be the borehole

conditions. Do not introduce any scalants into extension for Stage 2. Wires or other suitable
means for retrieving the sock should be

the casing.
6.2.3.1 Directly Placed Sealant - The provided.

annular scalant is best placed in the borehole 6.3 Pressure /FlowSystem

dry and tamped for shallow installations.
6.3.1 Flow Control System - The

Bentonite should be granular or pelletized, plumbing for' the flow control system is

sodium montmorillonite furnished in sacks or
illustrated on Figure 2. It can be composed of

buckets from a commercial source and free of
metal or plastic components. The system

impurities which adversely br. pact the sealing shall have sufficient flow area so that the

process. Pellets consists of roughly spherical unrestricted flow is at least 10 times the

or disk shaped units of compressed bentonite anticipated flow rate during the test. Nominal

powder. Granules consist of coarse particles
13 mm (0.5 inch) components have been

of unaltered bentonite, typically smaller than satisfactory for 10 cm (4 inch) diameter tests. (

0.2 in. (5 mm). The diameter of pellets or 6.3.2 Standpipe - The standpipe, also

granules selected should be less than one fifth
shown on Figure 2, should be only as tall as .

the width of the annular space into which they needed to apply a maximum head (measured f
'

are placed to reduce the potential for bridging.
at the bottom of the casing) equal to or less

The directly placed sealant shall extend to the
than the head allowable by hydraulic

ground surface or to a minimum of 1 meter (3
fracturing considerations; the hydraulic head

feet) above the bottom of the casing, at the bottom of the casing should not exceed

whichever is lesser. Either the placed sealant 1.5 times the total overburden pressure at that

or the grouted sealant shall extend to the level. The standpipe must be transparent and

strong enough to withstand wind forces. Clear
ground surface.

Schedule 40 PVC has been found satisfactory.
6.2.3.2 Grouted Scalant. The annular

space may be grouted above the placed Inside diameters of I to 2 cm (0.5 to 0.75

sealant. Any of the grouting methods of inches) have been satisfactory for 10 cm (4

ASTM D5092 may be used. inch) diameter tests. Provisions shall be made
6.2.3.3 Sock - The sock protects the to prevent precipitation from entering the

soil at the bottom of the casing from standpipe and to minimize evaporation from

disturbance when water is introduced and
it, while allowing equalization of air pressure.

prevents collapse of the Stage 2 cavity. It is a
One satisfactory method is to set a 90* elbow

cylinder composed of a semi-rigid, porous on the top of the standpipe, cover the elbow's

sidewall and bottom (such as a geogrid), lined outlet with aluminum or similar foil, and prick

with a geotextile, and filled with pea gravel or a small (Imm ) hole in the foil for air
other highly pervious material. The hydraulic pressure equalization,

6.3.3 Scale - The standpipe should be
conductivity of all sock materials shall be at
least 10 times the anticipated hydraulic graduated or a scale affixed; either must have

conductivity of the tested stratum in the a resolution of 1 mm (1/16 inch). If a scale is

horizontal direction. The outer diameter is 0.6
used,its base should be on a known reference

cm (1/4 inch) less than the inner diameter of
point of the flow control system which can be

the casing. The length is approximately 8 cm readily reestablished.

5
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6.3 A IVetch - Readable to Is. Table 1 - Ethanol Proportions

6.3.5 Miscellaneous Hand Tools - Minimtun Temperature Proponion
('C) Water / EthanolAdjustable and pipe wrenches, knife, strap

vnenches (2) to fit casing, silicone grease such -5 5 : I

as automotive fan belt lubricant, PTFE -10 3 : 1

(polytetrafluoroethylene) tape, refill hose, -15 2.3 : I

funnel to fit refill hose,100 ml plastic cylinder -20 1.8 : I j
-25 1.5 : 1

'

flask.
A6.4 Temperature System -

thermometer or thermocouple, readable to Ethanol at concentrations of 1:1 or stronger

0.5'C with a range sufficient to cover the can cause structural changes in the soil and

anticipated air and water temperatures during should not be used.

the test and long enough to extend to the
bottom of the TEG. However,it is the responsibility of the user to i

I

6.5 Survey Equipment - Surveyor's obtain any necessary regulatory approval for

level and rcid, and a 15 - 30 meter (50 - 100 the solution ttsed, since groundwater pollution

may result from antifreeze compounds. Thefoot) tape.
user is advised that soil freezing / thawing will

6.6 Miscellaneous
6.6.1 Plastic Shecting - Clear or white change its hydraulic conductivity.

6.6.4 Vacuum Cleaner (Optional) -
plastic sheeting, nominal thickness at least 0.1

mm (5 mils). Provide one 3x3 m (10x10 foot)
An industrial-type vacuum cleaner can be

sheet per test, including the TEG. used to clear cuttings, etc., from the bottoms

6.6.2 Water Supply - Preferably water of Stages 1 and 2.

of the srw quality as that irvolved in the 6.6.5 Aluminum Foll 1 roll,

problem m f examined, but having a 6.6.6 Rubber Bands - 1

Turbidity of a NTU or less. Only potable 6.6.7 Flashlight -

water should be used if there is a possibility

that the introduced water could enter the 7. Test Site

groundwater regime. All water to be
introduced into the test apparatus shall be 7.1 On a compacted fall, each

allowed to stand open at least 12 hours prior individual test requires an area approximately

to use for deairing. See also Section 8.3.3 for 4x4 m (13x13 feet). Tests shall not be located
;
I

closer than 40 test diameters center-to-center.temperature requirements.
Where air A group of at least 5 tests is suggested for |

6.6.3 Antifreeze -

temperatures below freezing are anticipated, evaluation of a typical test pad (up to 20x25m)

an antifreeze solution may be used as the for waste-retention structures. Larger areas

penneating fluid in lieu of water. The may require more tests and the program

temperature-kinematic viscosity relation of the
shoald be designed on a sound statistical

solution must be determined and used in the basis.

appropriate equations of Section 9 7.2 The layer being tested must maintain-

Calculations. Ethanol (ethyl alcohol) in its full thickness at least 30 test diameters

potable form has been used as follows:
horizontally in all directions from the center

of the test.

6
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7.3 Stratification or the plane of 7.7.1 Where the layer being tested

compaction should be essentially horizontal. extends to the ground surface and is underlain

7.4 If a compacted fill is being tested, by either a relatively pervious or relatively

the test area shall be covered with clear or impervious layer, the thickness of the layer
g

[ white plastic immediately after the final lift is being tested shall not be less than 6 times the
test diameter. The casing shall extend at least

placed.
7.5 Compacted fills are typically 2.5 test diameters below the top of the ground

I underlain by either a permeable layer (such as surface and the bottom of Stage 2 shall be at

a drainage blanket or an impermeable layer least 2.0 test diameters above the bottom of

(such as a geomembrane). Such conditions the stratum being tested, leaving room for a

I shall be recorded, together with the phreatic Stage 2 extension c,f1.5 test diameters. If the

surface (if any) within the fill. See, e.g., underlying material does not meet the criteria

Section 4.4 of D1452 for determining the of Section 7.7, the bottom of Stage 2 shall be

phreatic surface. Where no such bottom at least 4.0 test diameters above the bottom of

condition exists, the nature of the underlying the stratum being tested. The casing

|
soil and depth to the groundwater phreatic embedment remains the same, so that the

surface shall be furnished. The thickness of required thickness of the layer being tested

the tested material near each test location shall becomes 8.0 test diameters.

be determined to the nearest 2cm (1 inch) by 7.7.2 Where the layer being tested does

before-and-after survey or post test borings. not extend to the ground surface but is

7.6 In natural deposits, the overlain by a relatively pervious material, the

I stratigraphic sequence to at least 10 test clearances of Section 7.7.1 shall apply except

diameters below the proposed bottom level for that the casing shall extend at least 2.5 test

|
Stage 2 shall be determined by borings and/or

diameters below the top of the stratum being

i test pits and the position of the phreatic tested. If the overlying stratum is relatively

surface in the tested stratum also determined. impervious, the casing shall extend at least 5.0

j Borings or test pits shall not be made within diameters below the top of the stratum being

3.6 m (12 feet) of the test location before the
tested, for a minimum test layer thickness of

-

test; any borings within 10 m (30 feet) of the 8.5 to 10.5 test diameters,

test location shall be grouted prior to testing.

Any test pits within this distance shall be 8. Procedures

backfilled prior to testing. Test pits shall not

be made closer to the test location than half
8.1 Set and Seal Casing - This is the

the test pit depth. single most important step in the entire

7.7 The minimum allowable thickness procedure and must be done with care,

for the layer being tested depends on the 8.1.1 Drill Borchole - Drill the borehole

boundary conditions. Minimum allowable in a direction perpendicular to the

test geometries are given below for typical stratification or plane of compaction, which

cases. Here, "relatively pervious" means may or may not be perpendicular to the

having a vertical permeability at least 10 times ground surface. The angle ofinclination,if

that of the layer being tested, and "relatively any, shall be measured and reported. The hole

impervious" means having a permeability less
must be at least 5 cm (2 inches) larger in

than 1/10 that of the layer being tested. diameter than the outside diameter of the

7
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casing. Stop the borehole when its maximum these 2.5 cm (1 inch) increments to the ground

depth (usually the point of the auger or bit) is ' surface, or a minimum of I meter (3 feet)

at least 2.5 cm (1 inch) above the desired
above the bottom of the casing for deep

bottom-of-casing level. installations. - Sealing above that level shall

8.1.2 Ream Borchole - Using the fiat extend to the ground surface, and may be with

auger, ream the borehole to depth and to a the same procedure or by grouting following

diameter about 5 cm (2 inches) larger than the Standard Practice D5092. Upon completion

outside diameter of the casing. The bottom of sealing, note and record whether water has

shall be smooth, fiat, and free from cuttings entered the interior of the casing, and

and/or particles exceeding 1/4 the test remeasure the depth from top-of-casing to

diameter. An industrial type vacuum cleaner bottom-of hole to ensure that the casing has

can be used for this cleaning. not moved.

8.1.3 Insert Casing - Set the casing 8.1.5 Seal Casing (Wet Holes) - The

within and parallel to the axis of the borehole, following procedure shall be used where there

centered as much as possible, with a minimum is seepage of groundwater into the borehole at

2.5 cm (1.0 inch) annular space between the or above test level. The casing shall be
I

wall of the borehole and the outside of the pushed (not driven) approximately 2 cm (1

casing. The top of the casing should be as inch) into the soil at the bottom of the
close to ground surface as possible, but not

borehole. Sufficient bentonite pellets to fill

less than 2 cm (1 inch) for internally threaded approximately 8 cm (3 inches) of the annular

casing or 2 cm (1 inch) plus the length of the space shall be placed and tamped. Additional

threaded section for an extemally-threaded bentonite layers shall be placed in the same

casing. Seat the casing firmly by hand. manner until the seal reaches at least I meter

Measure the depth from top-of casing to (3 feet) above the bottom-of-casing level.

' bottom-of-hole to ensure proper depth and Hydration water shall be added if the top of
the seal rises above the water level in theseating.

8.1.4 Seal Casing (Diy Holes) - For annulus. Sealing above the 1 meter (3 foot)

dry holes, first crush bentonite to fonn a well- level may be by the same procedure or by

graded mixture ranging from powder to about grouting following Standard Practice D5092.

0.2 cm (1/16 inch) in a sufficient quantity to After the seal has hydrated a minimum of 12

fill to a depth of about I cm (0.5 inch) of the hours, empty the casing, and use the reamer to

annulus. Pour this mixture into the annulus
advance the borehole to exactly the bottom-of- |

J

with a uniform distribution. Then, add casing level. If the tested stratum is pervious,

sufficient dry crushed or pelletized bentonite empty the casing only to groundwater level to

to fill the annulus another 1 cm (0.5 inch). avoid disturbance of the tested stratum from

Tamp this layer lightly with a wooden dowel
water flow into the casing. Set the sock, then |

or equivalent, smaller than the minimum
introduce and remove water as necessary to

<

annulus. Introduce water until it isjust visible remove suspended solids. ,

at the top of the bentonite. Note and record
Note 1 - Sealing in wet holes cannot be !

whether or not water has entered the interior
controlled as well as in dry holes and the

of the casing. Add 2.5 cm (1 inch) of dry results may be somewhat less representative.

crushed or pelletized bentonite, tamp as 8.1.6 Surface Protection - For tests in

before, and add water as before. Continue in compacted fills, replace the clear or white

8



plastic square around the casing. Use sand, casing, to prevent air bubbles from coming out

gravel, sandbags, or other weights to keep the ofsolution.
plastic in place during high winds. Place a 8.3.4 Add Flow Control System and

cap over the casing top to prevent desiccation Standpipe - Screw the top assembly with these

or rainfall entry during the hydration period. items onto the casing, sealing the joint with

8.1.7 Hydration - Allow the bentonite the 0-Ring, MFF tape, and silicone grease.

(and grout, if any) to hydrate n minimum of 12 Prevent casing tation with a strap wrench

hours before applying head to the test. while tightening the top assembly. Attach the

8.1.8 Temperature Effect Gauge - This scale to the standpipe with clear wrapping

unit is to be set in the same manner as tape or equivalent means, with the zero down.

described above, except that the borehole is Measure and record the distance from the
slightly deeper to accommodate the bottom bottom of the casing to the zero point on the

cap, it is not necessary to ream the hole scale.

bottom flat, and crushing bentonite for the 8.3.5 Fill and Check Test System - Open

bottom 1 cm (0.5 inch) of the seal can be the valve (Fig. 2) and fill the remainder of the

omitted. casing, flow control system, and standpipe
8.2 Assemble Flow Control System with water, making sure that no air bubbles

and Standpipe - The cap, flow control system are trapped in the cap or flow control system..

and standpipe should be assembled as The maximum water level should not exceed

illustrated on Figure 2. PTFE tape and that which produces the theoretical hydraulic

silicone grease should be used to waterproof fracturing pressure at the bottom of the casing.

all joints. Check the assembly for leaks by All filling should be via the refill hose, not

attaching it to a spare TEG casing and filling down the standpipe, so as to avoid having

with water. No leakage can be tolerated. water droplets above the water -level in the

8.3 Conduct Stage 1 standpipe. Close the filling valve. Check the

8.3.1 Check Embedment Recheck the casing / cap joint and all other joints carefully

casing to ensure the correct embedment has for water leaks by wiping the joints dry and

been maintained. Also; note and record the watching for the formation of water drops at

presence or absence of water inside the casing; the joints. No leakage can be tolerated.

if present, record the depth. 8.3.6 Begin Stage 1 ofthe Test - Record

8.3.2 Insert Sock - Place the sock to the date and time (to is), plus the secle

the bottom of the casing, unless done reading corresponding to the bottom of the

previously. Tying the retrieval wires to a meniscus of the water in the standpipe. Take

small (half the casing diameter or less) float additional such readings at least according to

aids in their recovery. the schedule in Table 2, using whichever

8.3.3 Fill Casing - Fill the casing method produces the greater number of

slowly with water, but no higher than 2 cm (I readings:

inch) below the base of any internal threads. Table 2 - Reading Intervals

Introduce the water in such a manner that it Elapsed Total Change in

Time Scale Reading
does not erode the exposed soil at the bottom *
of the casing. The water should be wanner 05
than the soil in the tested zone, or 1.0 5 2

groundwater if present above bottom-of- 2.0 10 4

9

I



- - _ ___________ _ ______________ _ ___

40 20 8 8.4 Conduct Stage 2
8.0 40 16 Note 2 - If the test is solely to verify that

Thereafter, the frequency of readings will the actual vertical hydraulic conductivity k, is
depend on the behavior of the test. In soils of less than some specified value and the limiting
low hydraulic conductivity, daily or twice- vertical conductivity K1 is less than that
daily readings may be adequate after 2 to 3 value, Stage 2 may be omitted.
days. At each reading of the test, record the 8.4.1 Empty the Casing - Remove the
scale reading and bottom water temperature of top assembly with its attached equipment.
the TEG. A typical form for recording test Siphon, vacuum, and/or bail all water from
data is given as Figure 3. within the casing for tests where the casing

8.3.7 Refills - One standpipe full of was set in a dry hole. Otherwise,
water may not be adequate for a full Stage. siphon / vacuum / bail to the groundwater level
When the water level in the standpipe of the stratum being tested. Remove the sock.
becomes low, refill in the same manner as the 8.4.2 Advance the Borehole - Extend an
initial filling of the standpipe. Record the new open borehole having the same diameter as
water level and its associated time, TEG the inside of the casing to a depth below
reading, and TEG i merature and note as bottom-of-casing not less than 1.0 test
" Refill". When the person conducting the test diameters nor more than 2.5 test diameters.
will be away for some length of time, such as The soil being tested shall continue for at least
overnight, check the drop rate against the the clearances listed in Section 7.7. Itis

expected time to determine whether or not desirable to secure an undisturbed sample of
refilling is necessary. the tested zone with a thinwall sampler

8.3.8 Criteriafor Termination - Each (D1587 or D2937), but this is not
stage may be temiinated when a plot oflog recommended for soils containing gravel-
(limiting conductivity) n log (time) fluctuates sized particles. The thinwall sampler or
about a stable value of apparent conductivity, auger / bit shall have a diameter 1 cm (0.5 inch)
This is achieved when arittunetic time- or more smaller than the casing ID, and
weighted averages (see Equations 10 and 11) sampling or drilling shall be terminated with
neither fluctuate by more than 20% nor show the deepest point being at least 2 cm (1 inch)
an upward or downward trend with time. above the proposed bottom of the borehole.
These averages must maintain the above 8.4.3 Ream the Borehole - Ream the
behavior for at least the time spans listed in borehole to the desired depth and diameter
Table 3. using the teamer to minimize sidewall smear.

ughen the inside walls using the scarifier
Table 3 - Minimum Stable Time Spans d.iscussed in 6.1.4. The bottom should be. ..

Prepared as outlined in Section 8.1.2.
Con u ivity Stable 8.4.4 Replace the Sock - Place the sock

I P^" to the bottom of the borehole. Alternatively,
f but onh where an incNsion of Ngb
>10-8 12 e nductivity material in the tested stratum is

10-8 -104 24
" ' #9"#"##' #*I #

104 - 10''' 48
cm ( s) abow th cadng Mom w%

1088 - 10 " 72 pea gravel.

10
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8.4.5 Reassemble the System - Refill d = Inside diameter (ID) of standpipe

the casing with water as described in Section (cm)
8.3.3, reattach and seal the top assembly with D = effective diameter of Stage 1 (cm),i ,

its equipment, and refill the standpipe through equals inside diameter of casing under dry |
I

the refill hose. Concurrently, empty and refill hole conditions when no inward seepage was

the TEG with water having the same noted when setting casing, otherwise equals |

temperature (within 1*C) as that used in the outside diameter of casing
+1 for impermeable base at b |a = itest. !

0 for infinite (+20D ) depth of8.4.6 Perform Stage 2 - Conduct this = i

tested material. iportion of test as outlined previously for Stage '

-1 for permeable base at b1. The termination criteria are the same. See
= i

Figure 3 for a typical form for recording the b= thickness of tested layer between
i

bottom of casing and top of underlying
data.

8.5 Demobilization - Remove and stratum (cm).

store the top assembly with its attached H1 = effective head at beginning of time

systems. For tests in compacted fills, empty increment (cm), equal to distance from top of

the casing, remove sock and casing, then water in standpipe to top of underlying
backfill the resulting hole with layers of stratum cr groundwater, whichever is

tamped and wetted bentonite pellets or as shallower. For calculation purposes, H1 shall

directed. Casings for tests in natural deposits not exceed the height of the water column

can be left as piezometers or plugged and above the bottom of the casing plus 20 test

abandoned like monitoring wells, as directed. diameters
112' = corrected effective head (cm) at

end of time increment, calculated in the same
9. Caiculation

manner as H1, = 112 - c

9.1 Equations - The data from the tests c = change in TEG scale reading

shall be calculated using the following between times t and t (cm). An increase ini 2

the height of water in the TEG standpipe isequations:
9.1.1 Stage 1 positive

t = time at beginning ofincrement (s)i

K1 = R, G1 Ln(lil/H2')/(t -t ) (1) t = time at end ofincrement (s) |
2 i 2

9.1.2 Stage 2 ,

K2 = R, G2 Ln(H1/H2')/(t -t ) (3)2where
G2 = (d2/16FL)G3 (4)

G1 = (nd2/11D ){1+a(D,/4b )] (2) G3 = 2Ln(G4)+a Ln(G5) (5) !

i i

G4 = L/D +[1+(L/D)2)ir2 (6)

R, = 'atio of kinematic viscosity of
/D+L/D1+I1+(4b,/D+L/Dqie2permeant at temperature of test permeant G5 = L4h2

i to 2t to that ofduring time increment t
h2/D-L/D]+[l+(4b /D-L/D)2)ir2
,

2reference fluid and temperature. For most
tests, this means water at 20*C (68'F) - See

Table 1 of Test Method D5084 for water as F = 1 - 0.5623 Exp (-1.566 L/D) (8)

the permeant.

I1



I where: 10.1.2 A' log-log plot of limiting
L = length of Stage 2 extension below hydraulic conductivity versus time such as

bottom of casing (cm) that shown in Figure 4,

D = inside diameter of Stage 2 10.1.3 The time-weighted average ,

!

entension (cm). It shall be equal to the casing values, K1' and K2',
10.1.4 Thickness oflayer tested, .ID.

b = distance from center of Stage 2 10.1.5 A description of material beneath |
2

extension to top of underlying stratum or the layer tested,

groundwater (cm). 10.2 Additional optional information

The other terms are as previously that can be presented in the report includes the

defined. following:

9.2 Calculate K1 for each time 10.2.1 Total and day density of the layer

increment of Stage 1 using Equation (1). tested,

9.3 Calculate cumulative infiltration 10.2.2 Initial water content of the layer i

volume (VI) through the end of each Stage 1 tested,

time increment using Equation (9). 10.2.3 Initial degree of saturation,
10.2.4 Water contents of samples taken

V = (xd2j4) 3 (;;g,}.12') (9) after termination of test, with locations and

9.4 Calculate the time-weighted depths referenced to the test,

average Kl' of the K1 values of Stage I for its
10.2.5 Classification data on the layer

quasi-steady period only using Equation (10). tested,
10.2.6 Laboratory tests for hydraulic

Kl' = IKI,(t -t )i/E(t -t )i (10) conductivity on the layer tested.
2 i i

11. Precision and Biaswhere:
i denotes a specific time increment

9.5 Calculate K2 for each time 11.1 Precision - Due to the nature of the

increment of Stage 2 using Equation (3). soil or rock materials tested by this test

9.6 Calculate cumulative infiltration method, it is either not feasible or too costly at

volume (V2) through the end of each Stage 2 this time to produce multiple specimens which

time increment using Equation (9). have uniform physical properties. Any

9.7 Calculate the time-weighted variation observed in the data isjust as likely
!

average K2' of the K2 values of Stage 2 for its to be due to specimen variation as to operator

quasi-steady period only using Equation (11).
or other testing variations. Subcommittee
D18.04 welcomes proposals that would allow

K2' = E K2,(t -t )i/E(t -t )i (11) for development of a valid precision
2 i 2 i

statement.
11.2 Bias - There is no accepted

10. Report
reference value for this test method, therefore,

10.1 Report the following information: bias cannot be determined.

10.1.1 A data sheet such as the one
shown in Figure 3 for each Stage (including |
project identification and test location), !

"
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12. Keywcrds Relationship" Groundwater Monitoring
Review, Vol. 6, No. 4,1986, pp. 84.

12.1 In-place hydraulic conductivity,
vertical hydraulic conductivity, horizontal (3) U.S. Department of the Interior, Bureau

hydraulic conductivity. of Reclamation, Earth Manual. Part 2,
Third Edition,1990.
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The American Society for Testing and Materials takes no position respecting the validity of any patent

rights asserted in connection with any item mentioned in this standard. Users of this standard are expressly
advised that determination of the validity of any such patent rights, and the risk ofinfringement of such

|

rights, are entirely their own responsibility. {

This standard is subject to revision at any time by the responsible technical committee and must be
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A STE
Soll Testing Engineers, Inc.

316 HIGHLANDIA DRIVE (70810) * P.o. box 83710 (70884) * BATON ROUGE, LOUIStANA.

| PHONE (504) 752-4790 * FAX (504) 752 4878

%"T"iECT."J" ~ 0""fEL.il"EN
* "*'"'

=^t|." din"L * * * " " ^ ' ' "
CHING N. TSAl. MS CERTlHED PROI ESSIONAL GEOLOGIST 5

EE'TiOLu "in"'M, March I8,1998 gE;t;vs*v,Ep,s,s,c.g,v
'

, ,
ZIAD K ALEM. MS

REGISTERED PROFESSIONAL ENGINEERS

Earth Sciences Consultants
1 Triangle Drive
Export, Pennsylvania

Attn: Nora Yanes

Re: Two-Stage Field Permeability Tests
Bert Avenue Project

,

Newburgh Heights, Ohio
STE File: 98-1025

Dear Ms. Yanes:

As you requested, Soil Testing Engineers,Inc. (STE) has reduced the data from the two-stage field
permeability tests that AWS Remediation conducted at this facility between March 5 and March 17,
1998. The analysis followed the recommendations stated in:

A. "The STE Two-Stage Borehole Permeability Test," ASCElHouston,12 May 92.

B. Draft " Standard Test Methodfor Field Measurement ofHydraulic Conductivity of
Porous Material using Two Stages of Infiltration from a Borehole," ASTM
Draft / Committee Level 1998.

C. "In-Situ Hydraulic Conductivity Testsfor Compacted Soil Liners and Caps," ASTM,
1994.

The vertical permeability (k,) govems flow and is always less than the horizontal permeability (ks)
in compacted soils. Hence, the vertical permeability (k,) must be less than the Stage 1 apparent
permeability (Kl) in such a case. The first stage apparent permeabilities (Kl) were all less than 1.0
x 10-7cm/sec (see Table 1 for long term averages and Appendix A for details). Therefore, the (k,)
values from all five tests are known to be below 1.0 x 104 cm/sec even without performing the
second stage. Reference (B) allows terminating the test after the first stage if all (Kl) values are
belcw the required value for vertical permeabi'i y. Detailed test results are shown in Appendix A.t

Table I shows the time weighted average values for each individual test. Table 2 summarizes the
results of the analyses. The following paragraphs describe the rationale for the analyses.

( repon 001 9810M

GEOTECHNICAL, ENVIRONMENTAL & MATERIALS CONSULTANTS
!

L AKE CHARLES LOUISIANA e 0 18) 474 1340

. _ .
.

.. _



A STE Page 2
sollfesting Engineers,Inc.

The tests had (K2/KI) ratios ranging from 0.48 to 1.35. These values indicate only moderate smear
on the sidewalls during second stage testing, within the typical range observed on other compacted
soil liners. Therefore, the vertical (k,) and hodzontal (1 ) pemieabilities of these tests were computed4
using the results of both Stage 1 and Stage 2 testing; see Tables 1 and 2. Smear factors ranging from
3 to 15 were used to analyze the tests. The (k/k,) ratios of these tests range from 1.3 to 1.9 with an

average value of approximately 1.5. The resulting (k.) value for test FP-4 was significantly lower
than those from the other tests. Therefore, the reported value for FP-4 is that using the " Stage 1
Oonly" method with (k/k, = 1.5) for conservatism.

As a check, all tests were also analyzed using the " Stage 1 Only" method with various (k/k,) values.
Details are presented in Table 2. The final results are tabulated below for convenience.

Test Penneability (cm/sec)

Vertical Horizontal

FP-1 1.88 x 10-8 3.53 x 10 8
FP-2 2.36 x 10-8 3.13 x 10-8
FP-3 3.27 x 10 8 4.84 x 10-8
FP-4 1.29 x 10-8 1.94 x 10 8
FP-5 3.20 x 10 8 4.60 x 10-8

Arith. Mean 2.40 x 10-' 3.61 x 10'8

Log Mean 2.27 x 10 ' 3.43 x 10 8
Std. Dev. 0.170 0.159

EPA's " Technical Guidance Document - Quality Assurance and Quality Controlfor Waste
Containment Facilities" (EPA /600/R-93/182) states that the requirement for the two-stage borehole
tests is " .. all five of the measured vertical hydraulic conductivities would be less than or equal to
the required maximum hydraulic conductivity for the soil liner." As seen in the above table, the
vertical hydraulic conductivity of the test pad is lower than the required value at all five test
locations. Since the vertical hydraulic conductivity is the controlling value, it is our opinion that the
results of the test program on this pad meet the requirement of 1.0 x 104 cm/sec or less.
Additionally, all horizontal hydraulic conductivities are all less than 1.0 x 104 cm/sec also.
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Should you have any questions regarding this report, please do not hesitate to call our offices. STE
appreciates the opportunity to be of service to Earth Sciences Consultants, and look forward to
working with you in the future.

Sincerely,k Engineers, Inc.
SoilTegi

Ziad e ,L A P.E. # 26365

rf ,jjj'~
Gordon P. utwell, LA P.E.# 9329
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TWO-STAGE BOREHOLE PERMEABILITY TEST
BERT AVENUE PROJECT

NEWBURGB DEIGHTS, OHIO

TABLE 1
TWO-STAGE FIELD PEIGIEABILITY TESTS

DATA REDUCTION

Test No. Stage 1 Stage 2

Period K1' Period K2'
(hours) (cm/sec) (hours) (cm/sec)

1.5 1.92E-07FP-1 0.0 - 7.5 's.04E-08 0.0 -

10.0 8.25E-0821.5 2.53E-08 1.57.5 --

21.5 - 45.5 7.35E-08 10.0 - 28.0 3.77E-08 .
40.0 2.86E-0869.5 1.21E-07 28.045.5 --

64.0 2.56E-08 *37.5 5.00E-08 40.069.5 --

105.5 4.62E-08 64.0 82.0 2.20E-08 *87.5 --

105.5 - 135.5 2.85E-08 *
135.5 147.5 1.89E-08 *
147.5 15).5 2.88E-08 *

ATWA 2.54E-08 ATWA 2.40E-08

FP-2 0.0 - 3.5 2.05E-07 0.0 - 1.5 1.46E-07

27.5 4.86E-08 1.5 - 3.5 3.61E-083.5 -

87.5 5.97E-08 3.5 28.0 2.55E-0827.5 --

40.0 2.25E-08 *87.5 - 111.5 4.69E-08 28.0 -

111.5 - 129.5 1.92E-08 * 40.0 64.0 1.83E-08 *
129.5 147.5 2.96E-08 * 64.0 82.0 2.28E-08 *
147.5 159.5 3.50E-08 *

ATWA 2.70E-08 ATWA 2.08E-08
1.5 1.97E-07FP-3 0.0 - 27.5 1.93 E-07 0.0 -

39.5 7.50E-08 1.5 - 10.0 3.04E-0827.5 -

39.5 - 51.5 5.43E 08 10.0 - 46.0 2.24E-08

69.5 3.95E-08 * 46.0 58.0 1.94E-08 *51.5 -

69.5 87.5 4.10E-08 * 58.0 70.0 1.80E-08 *
87.5 111.5 3.82E-08 * 70.0 82.0 1.39E-08 *

ATWA 3.94E-08 ATWA 1.90E-08

FP-4 ~ 0.0 - 1.5 1. I 8 E-07 0.0 - 1.5 3.81E-07

1.5 - 3.5 8.96E-08 1.5 - 10.0 3.21E-08

3.5 - 21.5 2.00E-08 10.0 - 52.0 2.62E-08 *
64.0 2.22E-08 *39.5 4.83E-08 52.021.5 --

39.5 - 69.5 1.94E-08 * 64.0 82.0 2.01E-08 *-

69.5 105.5 1.26E-08 *
ATWA 1.56E-08 ATWA 2.10E-08

1.5 2.15E-07FP-5 0.0 - 1.5 6.89E-07 0.0 -

1.5 - 39.5 1.83E-07 1.5 - 7.5 6.10E-08

45.5 8.86E-08 7.5 - 10.0 5.19E-0839.5 -

34.0 3.53E-0857.5 5.73E-08 10.045.5 --

93.5 3.39E-08 * 34.0 58.0 3.29E-08 *57.5 -

93.5 111.5 4.30E-08 * 58.0 70.0 2.71E-08 *
70.0 82.0 2.42E-08 *

ATWA 3.69E-08 ATWA 2.93E-08

"
ATWA: ArithmeticTime-weighted Average

" " ' " ^ " " *: Data Usedin Calculating ATWA

. . . _ _ _ .
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TWO-STAGE BOREHOLE PERMEABILITY TEST
BERT AVENUE PROJECT

NEWBURGH HEIGHTS, OHIO

TABLE 2
TWO-STAGE FIELD PERMEABILITY TESTS

DATA REDUCTION

Test No. FP-1 FP-2 FP-3 FP-4 FP-5 Mean

Kl'(cm/sec) 2.54E-08 2.70E-08 3.94E-08 1.56E-08 3.69E-08 2.74E-08

K2'(cm/sec) 2.40E-08 2.08E-08 1.90E-08 2.10E-08 2.93 E-08 2.26E-08

K2'/Kl' O.94 0.77 0.48 | 1.35 0.79 0.87

IMAGE EQUATIONS
p=3 k, 1.88E-08 * NC NC 5.66E-08 NC NA

ks 3.53E-08 * NC NC 4.60E-08 NC NA

p=5 k, 1.44E-08 2.36E-08 * NC NC 1.20E-08 NA

kn 4.69E-08 3.13E-08 * NC NC 4.30E-08 NA

p=8 k, 1. l lE-08 1.67E-08 NC NC 3.20E-08 * NA
kg 6.15E-08 4.54E-08 NC NC 4.60E-08 * NA

p = 10 k, 9.78E-08 1.43E-08 NC NC ' 2.60E-08 NA

ks 7.04E-08 5.36E-08 NC NC 5.70E-08 NA

p = 15 k, NC NC 3.27E-08 * NC 1.50E-08 NA

ka NC NC 4.84E-08 * NC 1.00E-07 NA
,

STAGE 1 ONLY
kg/k, = 1.5 k, 2.09E-08 2.23E-08 3.25 E-08 1.29E-08 * 3.04E-08 2.26E-08

kn/k, = 2 k, 1.82E-08 1.94E-08 2.83E-08 1.12E-08 2.65E-08 1.97E-08

kn/k,= 5 k, 1.17E-08 1.24E-08 1.81E-08 7.18E-09 1.70E-08 1.26E-08

kg,k, in cm/sec

* Recommended values

NC: No Calculations
NA: Not Applicable

m.ncs

Tab 6maxleTABLE2
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Appendix J

Test Pad Layout and Permeameter Location Drawings
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Prepared by: ( Date: 3/15/98
Checked by: - a Date: Mr/W

Approved by: V///A Date: Mr7/r

Bert Avenue
Comparative Assessment of Compactive Effort for Test Pad

Purpose-

Evaluate the potential compactive effort (i.e., contact pressure) of several types of compaction equipment
to determine that which is most appropriate to use during closure actisities.

Approach:

He contact pressure exerted by each compactor can be determined by using the operating weight and
contact area of the drum (s) or feet. A comparison can be made based on the number of passes required to
achieve the same compactive effort for each piece of equipment.

Referengpj:

1. LeToumeau-Westinghouse Model W Specifications, included as Attachment A.
2. Compaction America, Hypac Footed Dmm Compactor C852 Specifications, included as Attachment B.

Assumptions:

1.He operating aspects of both compactors are equivalent in relation to compactive effort, with the
exception of the parameters compared herein.

2. The teeth on the drum do not effect compaction during the initial pass over uncompacted soils. The
initial pass compaction is acheived by the base of the drum indenting the clay %". Alternatively,
compaction is provided on all subsequent passes by the feet, rather than the drum base. His is because,
on subsequent passes, the compactor has been observed to " walk out" of the lift such that the bottoms of
the feet only are in contact with the soil. Therefore, the contact area is reduced, with a calculated
increase in the contact pressure.

3. The drum rollers for the LeToumeau-Westinghouse machine are filled with saturated sand to achieve the
greatest ground pressure. Filling of the dmm is not an option for the Hypac unit.

s Evaluatign:

ne method of analysis includes two discrete scenarios: the initial pass using a smooth drum analysis
equivalent, and all subsequent passes evaluating the contact pressure exerted by the teeth.

A. Initial Pass:
The contact pressure exerted by the drum can be predicted by the equation:

Contact Pressure = Operatina Weight
Contact Area

Where:

OperatingWeight= dead weight of equipment assuming saturated sand loading in roller
drum (s)
Contact Pressure = pressure exerted by the drum or pressure exerted by the teeth

|

|
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Contact Area = Area of drum in contact with the uncompacted soil, evaluated as follows:

Direction of Travel

Drum

~ V2"v, , , ,

Jb

Drum Schematic (firstpass)

Where:

Cos 0 = R - %"
R

L = R (0* x n/l80)

Width of drum, W = 48"

A =LxW

B. Subsequent Passes:
'Ihe contact pressure exerted by the drum can be predicted by the equation:

Contact Pressure = Qperatine WeigJit
Contact Area

Where:

OperatingWeight= dead weight of equipment assuming saturated sand loading in roller

drum (s)
Contact Pressure = pressure exerted by the drum or pressure exerted by the teeth
Contact Area = Area of feet in contact with the uncompacted soil, evaluated as follows:

A = Area of foot face x number of feet; or,

Contact area as provided by the Manufacturer

,

..
.
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LeTourneau-Westinnhouse Sheen's Foot Roller First Pass

Width of drum, W = 48"
R = 21"

i 21 "- 1 / 2 " ~e =cos = 12.5*
_

21 "
_

L = 21" (12.5' x x/180) = 4.6"

Contact Area (#rstpass) = L x W x 2 (two drums per roller)
= 4.6" x 48" x 2
= 441.6 in:

2Contact Pressure (#rstpass) = 13.440 lbs = 30.4 lbfm
441.6 in'

LeTourneau-Westinnhouse Sheen's Foot Roller Subseauent Passes

No. of feet per row, N = 8 (4perdrum) -

Area per foot face, Ar = 5.06 in:

Contact Area =NxAr
2= 8 x 5.06 in

= 40.48 in'

Contact Pressure = 13.440 lbs = 332 lb/in*
s40.48 in

LeTourneau-Westinnhouse Sheen's Foot Roller Cumulative Contact Pressure (P.h Sir Passes

P = 30.5 psi + (5 x 332 psi) = 1691 osii

Hynac C852 Vibratory Drum First Pass

Width of drum,W = 84"
R = 33.5"

-i 33 .5 "- 1/ 2" ' , 9,90 = cos
_

33 .5"
.

L = 33.5" (9.9' x s/180) = 5.8"

Contact Area (#rstpass) =LxW
= 5.8" x 84
= 487.2 in'

. _ _ _ _ _ _ .
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Contact Pressure (firstpass) = 13.400 lbs = 27.5 lb/ in'
487.2 in:

Ifvoac C852 Vibratory Drum Subseauent Passes

Total number of feet, N = 112
Contact Area per foot, A = 30.25 in'i

No. of feet in contact,N = 112(0/360)
= 112(9.9*/360)
= 3.08

Contact Area = 3.08 x 30.25
= 93.17 in:

Contact Pressure = 13.400 lbs = 144 lb/in'
93.17 in*

Hvoac C852 Vibratory Drum Cumulative Contact Pressure (P,): Sir Passes

P =27.5 psi + (5 x 144 psi) = 747.5 osi

Number of passes reauired for Eaual Compactive Effort:

Passes required of Hypac Unit to equal LeToumeau - Westinghouse:

n = 6 + (1691 osi- 747.5) = 12.55 (say 13)
144 psi

Summary:

Based on six passes, and on the above methodology, the compactive effort of the LeToumeau -
Westinghouse Sheeps Foot Compactor is greater than the Hypac C852B Tamping Foot Compactor by a
ratio of 2.26. Despite the compactors having practically the same weight, it is apparent that the compactor
with less feet and contact area will exert a greater contact pressure on the lift as it " walks out" of the soil.

If the Hypac unit is intended for use, then 13 passes on each lift will be required to be equivalent to the
LeToumeau -Westinghouse machine.

|
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LeTOURNEALNW.ESTJNGHOUSE W SHEEP'S FOOT ROLLER
.: - . v.: SPECIFICATIONS ,.....

_.1
to sd,}ect le thonge w!116out potka er obligotten.k t'on

*'

=
,

..t * 5

' e t. * 6,.

. . ..
~' WM'dDfit *

* 4 .....: --. .
. ~ . . .

%e* .2
Nernbee of Drums

pstyne plMENSIONS
4' (1,22 m)teagth . . _ _ . .. .. . . . -

3' d" (1,06 m)
Diemeier tiesi feet) ..... ..

d'10" (f,47 m)Dismeier (includ ag feet) . . . . . . . .

~ . .. %" (127 mm)TMdneu of Ries Ptates S '' (17,78 em)
laterval behesen Devas . -.- . . . - . . . . - ..

. . . . . . . -... Toperad Roller
BEAS4N08 .-- -

88
Number of Feet Per Drum

-

.. dNueber of Feet per Row.. ..
. . . . .

. .. . . . . 12 '' (30.48 cm)Distance Centse le Center between Feet in Row. ---

ov1RALL M1A$UREMENTS .

Leagth . . . . . . . . . . 13'3" (4.04 sn}
9' 5" (2.87 m)Widit . . . . .

. . . . . .

4'10" (1,47 m)'

tteight
.

Nest freeled A.fley $ leetPOOT MAffillAL. . - . . . . - . . . . . .
.

. . . . . . . . . . - - . . . . .

FOOT DiMINSION$
6" a 4" [12.7 sm a ID.16 cm)sese (et drem) Elliptical . . ... . ., ... .. . . I ". .. . . . . . . . .. .. .

2 V' W,45sm)Temping $uriose, Ofasseter.. , ..

S C4'' (12.85 cm)Aree of Foot Face la $qvore lades (ce?): . . . .

8" (20.32 .m)Length 1Drusa le feaping $selese) - . . . . . . ..

TYPE OP FRAME COMSTRUCflCN . . . . .
Poiente# 8e: Seem

APPROXIMATE TAMPING WEIC'Iff5
6 add lbs. (2740 kg)

Impty . . . .
10,3 40 lb6. H645 kg)* Loaded w11> water . . - .... ...

" Leaded wilh seturated sand . 13.440 lbt. (6096 kg)

CAOUND PRf$$URE PER SQUAtt INCH (PIR 5QUARE CM) Id9 fbs (10,47s hg/ coal
Impty

. . . . . . 2 5d it s. (17.858 kg/cm8)
. . ..

.

' Loaded with water . . . . . . , . . . 322 tbs. (22.413 kylsm')
*Leoded with seMered send . . . . . .. . .

*May be loaded , tih 2100 lbs. (953 kg) af water er 3700 lbs. (1678 kg) of soneroisd seed per drum.

d
- m. ,

p

.

Rear view of Model W totier sho lag Mish block*

WABCD
LeTOURNEAU.WI5flNGHOU$2 COMPANY
-. w . . g .- s . c.
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FOOTED-DBUM
QgfQtgy with tamping foot design r

CbNIN Ut00);
\

,

5. for compaction of cohesive
W i W '. % % .s or semi-cohesive materials.

Power, hp (kW) 38 (28.3) 75 (56) 107 (80) 149 (111) 149 (111)
Model Doutz Cummins Cummins Cummins Cummins

F3L1011 4B3.9 4BTA3.9 6BTS.9 6BTS.9
Speeds

mph (kmph) low 05.5(09) 0-4.3(06.9) 05(0-8.0) 05(08.0) 0-5.2(08.4)
|high 05.6(0-9) 09(014.5) 0 11(0-17.7) 0-10.3(0 16.6)-

D/D low 03(04.9) 03(O.4.9) 03.4(05.5)- -

D/D~high - - 04(0-6.4) 04(06.4) 0-5.0(08.0)
Tires 7.50 x 16 12.4 x 24/6PR 14.9 x 24/R1 23.1 x 26/R1 23.1 x 26/R1

bar bar bar bar bar
Drum

Shell diameter, in (mm) 26.8 (680) 41.0 (1041) 48(1219) 59(1499) j 59 (1499)
Diameter, over feet, in (mm) 31 (790) 48.1 (1224) 54 (1372) 67 (1702) 67 (1702)
Width, in (mm) 47 (1200) 56.1 (1426) 66.5 (1689) 84 (2134) 84 (2134)

Tamping feet, number 70 84 112 112 11 2

Centrifugal Force
Mar. Ibs (kN) 10.060(44.7) 15.475(68.8) 27.800 (123.7) 55,600 (247.3) 55.600(247.3)
@ vpm (Hz) 2480 (41.3) 1950 (32.5) 1900 (31.6) 1900 (31.6) 1900 (31.6) {:Frequency Range
vpm 2480 1950 1300 1900 1200-1900 1200-1900

Amplitude
in (mm) 0.004 (1.0) 0.042 (1.06) 0.055 (1.4) 0.062 (1.57) 0.062 (1.57)

Operating Weight
lbs (kg) 5,990(2717) 12.479 (5005) 15,350 (6969) 23,000 (10433) 25,650 (11638)

8 .s
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WElGHTS STANDARD OPTIONAL ,

Cs508 Ces2B EQUIPMENT EQUIPMENT i
Shipping Weight.. 20.350 ids (9239 kg).. 22.500 lbs (10205 kg)

'

Drum End (Front). 11,350 los (5153 kg) 13.400 lbs (6078 kg) C.immins 6BT5.9 Diesel A!I-weather Steel CAD

Tire End (Rear) .... - _. 9.000 lbs (4082 kg) .. ..... G.100 Ibs (412B kg) E'iDine Headlights (Front and Rear)

Operating Weight - 20.850 lbs (9466 kg).-. 23.000 lbs (10433 kg) tr side and Outside drum Secondary / Park Brake

w/ optional Cab, add : - - - 340 lbs (154 kg).. . 340 lbs (t$4 kg) C?eaners Release Pump |
w/ optional Levef;ng Blade, add... . . 1.200 lbs (544 kg) Wncal Protection Engine Compartmon: 1

...... .-

Hycrostatic Drum Drive $4e Shields
inctpendent Hydrostatic Special Paint.1 Color

Rear Wheet Dr|ves Enamot
64* Smooth Drum (C8508) 23.1 x 26.R1 Ciested
84" Footed Drum, With 112 Tires C850B On!y

Tamping Feet (C8528) Drum Assembly (Footed)-
23.1 x 26 R3 Diamond for C850B

Tiros (C850B) Onen Assembly (Smooth).
23.1 x 26-R1 Ciented for C852B*

Teres (CB528) LevehnDBlade Package.
FOPS /ROPS with Seat Belt CB528 Only
Mcm
Tract.on valve

e |V. orator Pressure Gauge s g',Compaction Amen.ca enexuo Aiarm

A United Dominion Company ,

sco
2000 Kentville fload - c.,,,,,,,,o. . e u.u.oo.+ co
Kewanee,lL 61443 Tanaw = wen ws uxa.aw may ne cio.%,ara w m apwm
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