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1.0 Introduction
1.1 Overview

Golder Construction Services, Inc. (GCS), under contract to the Regents of the University of
California, Lawrence Livermore National Laboratory (LLNL), provided the construction quality
assurance (CQA) observation and testing during the construction of the Site 300, Pit 6 landfill
closure cover. The cap construction was performed as a CERCLA non-time-critical removal
action from June 2 to August 29, 1997. The project site is located 18 miles east of Livermore on
Tesla Road and approximately 10 miles southwest of Tracy on Corral Hollow Road in San
Joaquin County, California. (see Figure 1).

This report certifies that the LLNL, Site 300, Pit 6, Landfill Closure was constructed in
accordance with the construction specifications and design drawings.

This report documents construction activities and CQA monitoring and testing for construction of
the Pit 6 Landfill Closure. Golder Associates Inc. (Golder), of Oakland, California was the design
engineering firm responsible for preparation of the drawings and specifications. CQA services
were provided by GCS, of Roseville, California, under supervision of a California registered civil
Engineer.

1.2  Project Description

The Pit 6 Landfill Closure at Site 300 comprises approximately 2.5 acres. Additionally, the
borrow area utilized for the closure project covers approximately 6 acres. The closure consisted of
constructing a cover system over three buried trenches and six pits containing potentially
hazardous materials. Materials placed in the trenches were assumed to be hollow and
uncompacted in nature and present a high possibility of caving at the ground surface. Heavy
equipment were excluded from working within 20 feet of the trenches until the area was stabilized.
The components of the closure cover system consisted of the following, from the bottom upward:

Subgrade

Uniaxial geogrid

6-inches compacted general fill (85% of ASTM D-1557)

Uniaxial geogrid

6-inches compacted general fill (90% of ASTM D-1557)

Uniaxial geogrid (limited area)

12-inches compacted general fill (90% of ASTM D-1557)
GundSeal® 60-mil textured HDPE geomembrane/clay liner (GCL)
Double sided geocomposite drainage layer

8-0z/sy geotextile filter in the perimeter subdrains

Drainage rock and 4-inch HDPE pipe within the perimeter subdrains
shotcrete and rip-rap lined drainage ditches and associated culverts
2-feet vegetative cover soil hydroseeded with native grass species

Construction of LLNL, Pit 6 Landfill Closure was performed by Envirocon Inc. (Envirocon), of
Missoula Montana, which acted as the prime contractor. The installation subcontractor for the
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geosynthetic liner system was GSE™ Lining Technology, Inc. (GSE™) of Houston, Texas.
Johnson Western Gunite, Inc. (Johnson Western) from San Leandro, California subcontracted the
shotcrete work and Fastest Grass in the West, Inc. from Roseville, California provided
hydroseeding services. Professional surveying services were provided by LLNL with review and
input provided by GCS.

1.3 Construction Quality Assurance

GCS provided CQA monitoring and testing services for the Pit 6 project which consisted of testing,
documentation, and observation of the construction activities in order to verify compliance with the
construction drawings, specifications and CQA plan. These services included: 1) review of
manufacturer’s submittals; 2) sampling and shipping of geosynthetic material for conformance
testing; 3) review of conformance testing results; 4) pre-construction testing of borrow soils;
5) construction testing of soils used for general fill; 6) construction testing of soils used for the
vegetative cover; 7) observation of all phases of geosynthetics installation; 8) testing of HDPE
geomembrane trial seams, field seams and destructive samples; 9) observation of drainage system
construction; and 10) review of surveys.

GCS provided an on-site CQA technician from June 4 to August 27, 1997. Project CQA activities
were reviewed and supervised by GCS’s Project Manager, Rick Kiel, P.E.. Primary CQA
activities were conducted by Nancy Evans, GCS’s Resident CQA Monitor. Inspection and testing
for the shotcrete placement in the lined drainage ditches was performed by Inspection Consultants,
Inc. under separate contract to LLNL. The reports provided by Inspection Consultants, Inc. were
reviewed by GCS and are included in this report. Photographs documenting key components and
activities of the construction process were taken on a regular basis. Select photographs are
included in this report as Appendix A. A complete set of project photographs are on file at LLNL.

Envirocon mobilized to the site on June 2, 1997 and began demolition of the existing rifle range on
June 4, 1997. Construction progress of the Pit 6 cover system is outlined in the construction
schedule located in Appendix B. Envirocon completed construction of the Pit 6 closure cover on
August 29, 1997. Daily reports were prepared throughout the construction sequence in order to
document the key elements of construction and the CQA activities which transpired. Copies of the
daily reports were submitted to LLNL’s Construction Manager, Mr. Harry Benstead and to the
GCS Project Manager. Weekly reports were also prepared and submitted at each weekly
construction meeting. Copies of the weekly progress reports are included in Appendix C.

1.4  Project Documents

All construction work for Pit 6 landfill closure was performed according to the construction
drawings, specifications, and CQA plan which are presented in the following documents:

e “ Specifications OCS-0070, Site 300, Pit 6 Closure Cover, Lawrence Livermore National
Laboratory”, prepared by Golder Associates Inc., dated January 24, 1997.

e “ Construction Drawings, Pit 6 Landfill Closure, Lawrence Livermore National Laboratory,
Site 300", prepared by Golder Associates, Inc., dated January 1997.
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e “ Construction Quality Assurance and Inspection Plan, Lawrence Livermore National
Laboratory, Site 300, Pit 6 Closure Cover, Livermore, California”, prepared by Golder

Associates, Inc., dated December, 1996.

1.5  Surveying and Preparation of As-Built Drawings

As-Built topographic surveys for the project were performed by LLNL under direction of a
licensed California surveyor. The topographic surveys were performed on an approximate 50-foot
grid with all perimeter limits of the closure defined. GCS reviewed the surveys for compliance to
the project specifications and drawings. In addition, as the project progressed, GCS and the
construction team from LLNL and Envirocon prepared red line drawings of specific construction
details which varied from the design drawings or where features were constructed at a different

location than shown on the drawings. These field-fit details are indicated on the As-Built drawings
with changes “clouded” to note any deviation or addition from the original drawings.

The topographic survey data and the red-line drawings prepared during construction were
submitted to the design engineer from Golder for review and were incorporated into the project
drawings. These As-Built Drawings are presented in Appendix D.

Two drawings were added to those included in the original design drawings. These included a
topographic sheet of the final site topography which represents the surface of the vegetative layer
as well as the site surface drainage features; and a second drawing which presents the GundSeal®
geomembrane panel locations as drawn in the field by GCS. The final site topo was prepared by
LLNL surveyors. The GundSeal® panel drawing was prepared by GCS with locations determined
by field measurements (surveyors wheel, with spot survey points provided by LLNL surveyors).
Survey points for the panel drawing were taken at the as-built limit of the GundSeal® liner.
Additionally, panel numbers, repair numbers and destructive test locations were identified.

1.6  Construction Specification/Design Changes

When the implementation of design and/or specification changes were warranted due to the site or
construction specific conditions, the changes were implemented only when approved by the Design
Engineer and/or Design Engineer sub-consultant from Golder and LLNL. Design changes and
modifications were addressed at weekly progress meetings, in Addendum’s, and through Requests
For Information (RFI’s) submitted by the contractor. Copies of all Addendum’s and RFI’s are
included in Appendix E.

LLNL\REPORTS\FINAL Golder Construction Services, Inc.
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2.0 Earthwork

2.1 Demolition

Demolition activities for the project consisted of demolishing the existing Pit 6 area rifle range
station. Demolition debris was sorted in piles for disposal and hauled off site to the Altamont
Landfill. The asphalt strip running northwest to southeast was less than 2-inches thick and was too
thin to be removed, therefore after discussion with Ken Obenauf, the design engineer from Golder,
and with Harry Benstead, the construction manager with LLNL, it was agreed that the asphalt
could be crumbled and used as subgrade fill. Initially, the steel plates that were within the walls of
the rifle range station were to be salvaged and used as part of the next rifle range station. The steel
plates were 3/16-inch and were not 1/2-inch thick as noted in the drawings. During demolition the
steel plates were damaged beyond repair and subsequently were disposed of at LLNL’s request.

2.2 Subgrade Preparation

Prior to Envirocon’s arrival on site, LLNL conducted a controlled burning of the landfill area and
borrow area. After demolition was complete, Envirocon cleared and grubbed approximately 2-
inches of topsoil from the Pit 6 landfill area. This material was taken to the west end of the borrow
and stockpiled to be used later as vegetative cover soil. The three protective soil berms that were
located directly adjacent to the former rifle range station were pushed into depressions within the
limits of the landfill area. The soil from these berms was moisture conditioned while it was placed
to prevent particulate dust. Only equipment with less than 5 psi ground pressure was allowed
within the exclusion zone. An Envirocon employee was present 100 percent of the time during this
operation to watch for any signs of subsidence or collapse of the trenches. No signs of subsidence
was observed. The soil berm to the north of the landfill adjacent to the perimeter drainage ditch
was uncompacted n it’s native state, and was pushed into the limits of the landfill as subgrade fill.
Envirocon smoothed and backbladed the surface of the subgrade in preparation for the geogrid.

No testing of the subgrade was required by the specifications, however, a topographic survey was
performed on June 26 and June 27, 1997 by LLNL’s surveyors. This survey was conducted on an
approximate 50-foot grid to establish the baseline for the compacted general fill layer.
Approximately 5,400 cubic yards of subgrade fill obtained from within the landfill area was placed
by Envirocon from June 9 to June 25, 1997.

2.3 Borrow Evaluation and Recommendation

The borrow area was cleared and grubbed to a depth of approximately 10-inches. Envirocon
prepared the topsoil by ripping, moisture conditioning, windrowing and pushing the topsoil into
piles with dozers. The topsoil was then loaded into haul trucks and stockpiled to the west of the
borrow area for use as the landfill’s vegetative cover soil. The area initially identified on Drawing
Number 2 as the Staging Area was also utilized as a borrow area by Envirocon with approval from
LLNL. As a result of obtaining borrow soils from a larger area, the depth of cut over the entire
borrow area was shallower than initially anticipated. This resulted in lower overall moisture
contents and the need to add additional water during placement of borrow soils as fill material.

LLNUREPORTSIFINAL Golder Construction Services, Inc.
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Soil types encountered within the borrow areas investigated consisted of sandy clays with varying

Tha nth m A inogitn Py et
degfee of gra‘vml. The borrow soils were t}ylcanjy ary, wial meéasurca m-situ moisture contents

ranging from 4.3 to 8.4 percent. Pre-construction testing of general fill soils was conducted prior
to construction. The specifications called for one series of tests per 5,000 cubic yards. It was
anticipated that approximately 12,000 cubic yards of general fill would be placed, therefore, three
samples were taken; one from the west end, one from the middie, and one from the east end. In
general, the amount of gravel increased and the percent of moisture decreased from the west to the
east. The samples were taken at an approximate depth of 1.5-feet. Each sample was tested by
GCS in the on-site laboratory for Moisture Content (ASTM D2216), Moisture-Density (Proctor)
Relationships (ASTM D1557), Atterberg Limits (ASTM D4318), and Particle-Size Analysis
(ASTM D1140/D422). Individual test results can be found in Appendices F-1.1, F-1.2, and F-1.3.

The following table summarizes the results of the general fill pre-construction testing.
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borrow area to be loaded into trucks and hauled to me landfill. Areas that contained large rocks
over 2-inches were avoided.

Pre-construction testing was also conducted on the stockpile of topsoil to be used as vegetative
cover soil. The specification required that one series of tests be performed per 5,000 cubic yards.
It was anticipated that 8,500 cubic yards of vegetative cover would be placed over the landfill.
Two samples were collected and tested for Moisture Content (ASTM D2216), Atterberg Limits
(ASTM D4318), and Particle-Size Analysis (ASTM D1140/D422). Individual test results can be
found in Appendices F-2.1 and F-2.2. The following table summarizes the results of pre-
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TABLE 2
Pre-Construction
Vegetative Cover Laboratory Test Summary

PVC-1 — — | 28 | 18 | 10 6.1 36.3 422
PVC-2 28 | 18 | 10 14.7 943 422

2.4 General Fill Placement and Compaction

Before placement of general fill began, a layer of uniaxial geogrid running north-south and
generally perpendicular to the buried trenches was deployed over the prepared subgrade. The
limits of the geogrid were defined in the project drawings and established by the on-site surveyors.
On top of the geogrid, 8-inches of loose general fill was placed and compacted to 85% of the
modified ASTM D1557 Proctor value. The specifications required that only equipment with less
than 5 psi ground pressure could be used in determining the limits of restricted heavy equipment as
defined by the drawings. This requirement limited Envirocon to using a John Deere 650LGP
dozer. This specification was modified during Construction Progress Meeting No. 1 on June 12,
1997 (see Appendix C), to include the John Deere 750C dozer with a ground pressure of 7.1 psi
after a field performance review of the operations indicated no evidence of subsidence.

As the general fill was placed, additional water was added as needed. Both the John Deere
650LGP and 750C dozers were used to compact the fill by track walking the surface of the lift
approximately six times to achieve the required compaction. During placement of the first lift a
spotter from Envirocon was present continually to monitor for subsidence. A grade checker was
also present to establish lift height and to ensure that the geogrid did not form any excessive
wrinkles or fold over on top of itself. After the first lift of general fill was placed and the surface
smoothed by backblading, a second layer of uniaxial geogrid was installed generally perpendicular
to the trenches. The limits of this layer remained the same as the limits of the previous layer of
geogrid. Another 8-inch loose, 6-inch compacted lift of general fill was placed and compacted by
track walking the dozers over the surface, using 4 passes of the Ingersoll Rand Compactor and by
making use of truck traffic. The use of heavier equipment was acceptable due to the second layer
of geogrid which provided reinforcement over the trenches. Once again a grade checker was
present to establish lift height of general fill and to trap geogrid wrinkles. The required compaction
for the second lift was 90% of the modified ASTM D1557 Proctor value.

The last layer of uniaxial geogrid was installed in a smaller area where the future rifle range cover
would be built. The limits of this area were relocated prior to installation as discussed in
Addendum No. 1 (see Appendix E) by LLNL surveyors. It too was installed in a north-south and
generally perpendicular direction to the trenches. Two additional 8-inch loose and 6-inch compacts
lifts of general fill were placed over the entire landfill cover and compacted in the same manner as
the previous lift. The required compaction for both of these lifts was 90% of the modified ASTM
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D1557 Proctor value. Approximately 14,000 cubic yards of general fill material was used to bring
this layer to the design topography required for the subgrade for Pit 6. Placement of the general fill
began on June 27, 1997 and was complete by July 11, 1997.

Laboratory testing of the General Fill material consisted of Moisture/Density Relationship (ASTM
D1557), Atterberg Limits (ASTM D4318), Moisture Content (ASTM D2216), and Particle-Size
Analysis (ASTM D1140/D422). Pre-construction testing had been performed as part of the
borrow source evaluation and additional testing was performed as the material was delivered to the
landfill. Copies of all general fill soils testing conducted during construction are presented in
Appendices G-1, G-2, G-3. The general fill material consisted of brown, sandy clays with gravel
(CL) delivered from the borrow area located to the west of the landfill cover. The maximum dry
densities ranged from 116.5 to 124.5 pounds per cubic foot with optimum moisture contents
ranging from 12.0 to 14.5 percent. The following table summarizes all laboratory construction
testing of the general fill soil.

TABLE 3
Construction
General Fill Laboratory Test Summary

CF-1 120% | 1245 pcef| 20 9.2 84.0 335
CF-2 125% | 1205 pef | 24 11 13 9.8 3854 44.9
CF-3 145% | 116.5pcf | 28 17 11 10.6 93.5 432

CQA procedures for testing of general fill materials consisted of monitoring placement, moisture
conditioning, and determination of compaction using a CPN nuclear density gauge (ASTM D2922
and D3017). Locations of tests were identified using a Brunton compass and design control points
as reference locations. In conjunction with the nuclear density gage, all locations were sampled
and tested for moisture content by oven methods (ASTM D2216). A summary of moisture and in-
situ nuclear gauge density testing are presented in Appendices G-4 and G-5 respectively. On
average, for the first lift, the soils were placed to 88 percent compaction at a moisture content of
12.4 percent. Subsequent lifts were placed on average at 93.6 percent compaction and 13.4
percent moisture. The project specifications required compaction to a minimum of 85 percent for
the first lift and all subsequent lifis thereafter, 90 percent of the modified Proctor value. The
general fill moisture content was placed at or near the required water content to achieve
compaction. The test results indicated that all general fill materials were placed and compacted in
accordance with the project specifications and in accordance with testing frequencies as presented
in the following table.
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TABLE 4
General Fill
CQA Testing Frequencies

Modified Proctor | ASTM D-1557 | 1 test per 5,000 cy 3 1 per 4,758 cy
Nuclear Moisture- | ASTM D- 1 test per 250 cy 58 1 per 246 cy
Density Test 2922/3017

Atterberg Limits ASTM D-4318 | 1 test per 5,000 cy 3 1 per 4,758 cy
Particle-Size ASTM D- 1 test per 5,000 cy 3 1 per 4,758 cy
Analysis 1140/422

Moisture Content | ASTM D-2216 | 1 test per 1,000 cy 61 1 per 234 cy
(Oven)

NOTE: The actual testing frequencies reported in Table 4 are based on an approximate quantity of 14,273 cubic
yards of General Fill. This figure was calculated by load counts with a truck capacity at 16 cubic yards each and a
compaction shrinkage rate of 20 percent.

The top of the general fill layer was surveyed on July 10, 1997 by LLNL surveyors. Results of the
survey indicated areas that were low and high. The project Engineer for Golder was consulted and
it was determined that the low areas needed to be addressed by adding additional fill. Envirocon
placed and compacted additional fill in low areas, and performed additional grading of the top of
the general fill layer. Placement of additional fill was completed on July 11, 1997. The surveyors
provided a re-survey on July 18, 1997. The re-survey of the general fill was reviewed by Golder
and the surface topography found to be in compliance with the general design topography.

2.5 Vegetative Cover Placement

Following placement of the geocomposite layer, vegetative cover soil was placed on top of the
geocomposite. Approximately 11,204 cubic yards of vegetative cover soil were placed from July
25 through August 3, 1997. The vegetative cover soil which had been previously stockpiled in the
borrow area was loaded into trucks and dumped at the north end of the landfill. The vegetative
cover soil was pushed over the geocomposite in 1-foot lifts with a Caterpillar 650GLGP dozer.
Envirocon placed 3-feet of cover soil over the entire top of the closure cover so haul trucks could
run over it for more efficient placement. The height of the cover was then thinned to approximately
2-feet and the excess used for the side slopes around the closure. A grade checker was present
throughout the vegetative cover placement to maintain soil height and to ensure that the geotextile
component of the geocomposite covered the geonet entirely.
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During placement of the select soil, samples were obtained by GCS and tested for; Atterberg
Limits (ASTM D4318), Moisture Content (ASTM D2216), and Particle-Size Analysis (ASTM
D1140/D422). - Pre-construction testing had been performed as part of the borrow source
evaluation. Copies of all vegetative cover soils testing conducted during construction are presented
in Appendices H-1 and H-2. The vegetative cover material consisted of brown, sandy clays (CL)
delivered from the borrow area located to the west of the landfill cover. The following table
summarizes the laboratory construction testing of the vegetative cover soil.

TABLE 5
Construction
Vegetative Cover Laboratory Test Summary

VC-1 29 18 Tl 5.0 85.6 42.0
vC2 33 19 14 10.1 938 486
VC-3 30 18 12 5.6 92.4 452
VC4 30 18 12 11.0 89.1 422
VC-5 30 17 13 47 90.4 46.1
VC-6 27 19 8 10.4 922 41.0
VC7 31 19 12 7.4 94.1 455
VC3 30 19 1 102 89.3 471
VC9 30 18 12 132 912 492
VC-10 32 19 13 93 92.0 44.6
VC-11 28 17 11 116 87.4 444
VC-12 28 18 10 10.1 87.7 4438
VC-13 28 19 9 10.7 832 434
VC-14 29 18 11 95 89.6 46.9
VC-15 29 18 11 93 89.8 45.4
VC-16 30 19 11 103 95.6 55.1
VC-17 28 19 9 10.6 98.6 60.1
VC-18 29 19 10 12.3 98.1 527
VC-19 29 19 10 17.6 98.0 59.1
VC-20 31 20 11 103 97.0 511
vC2l 30 19 11 9.7 97.6 546
vC22 30 20 10 9.7 98.0 533
VC-23 30 20 10 11.8 96 8 534

NOTE: The quantities in Table 5 are based on an approximate quantity of 11,204 cubic yards of vegetative cover.
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The following table shows the individual testing frequencies for the vegetative cover.

TABLE 6
Vegetative Cover
CQA Testing Frequencies

Atterberg Limits ASTM D-4318 | 1 test per 500 cy 23 1 per 487 cy
Particle-Size ASTM D- 1 test per 500 cy 23 1 per 487 cy
Analysis 1140/422

Moisture Content | ASTM D-2216 0 23 1 per 487 cy
(Oven)

Surveying of the top elevation of the vegetative cover was conducted on August 13, 1997. Results
of the survey were reviewed on August 19, 1997 by GCS. The topographic survey indicated that
the top of finish grade was low in a few areas. Golder’s design engineer was contacted to review
the surveys. After review of the survey, it was determined that three locations to the east of the
landfill cover were low. Envirocon was advised to fill these areas. The areas were filled with
approximately 150 cubic yards of additional soil. After final completion of the Pit 6 closure, the
areas of concern were resurveyed to verify thickness. The survey indicated that the top elevation of
the vegetative cover was in general compliance with the design topography.
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3.0 Drainage System Installation
3.1  Subdrains

The subdrains were installed in the anchor trenches around the perimeter of the landfill except for
the north anchor trench. The ditches were 2-feet deep and lined with 8-0z geotextile. The bottom
of the ditch was then covered with at least 3-inches of bedding pea gravel and a 4-inch perforated
SDR-17 HDPE pipe was placed on top and fusion welded together. A change in the pipe
specification was approved by Golder’s design engineer in response to RFI No. 8 with authorized
the use of SDR-17 HDPE pipe, which is a superior pipe to SDR-26 pipe (see appendix E).
Additional drainage gravel was placed to cover the perforated pipe and then the geotextile was
folded over the drainage gravel with a 2-foot overlap. Clean outs risers and stubouts to shotcrete
lined ditches were installed per the project drawings and specifications.

3.2 Shotcrete Lined Ditches

Approximately 1150 lineal feet of drainage V-ditches and 250 feet of trapezoidal ditches were
installed around the perimeter of the landfill except for the north end according to the revised
Golder Associated drawings dated July 7, 1997. The ditches were excavated using a specially
made trackhoe bucket designed to accommodate the ditch dimensions. Culverts were installed in 6
locations as indicated on the final survey. The ditches were constructed with 6-inch wire mesh,
limited form work, shotcrete and expansion joints in addition to twelve inlet and outlet formed
headwalls constructed by Johnson Western Gunite.

3.3 North Diversion Ditch

The native soil underlying the north side of the north diversion ditch was initially too unstable to
cut to the required dimensions. Therefore, Envirocon excavated the north side of the ditch,
moisture conditioned the soil while placing and compacting soil. The trapezoidal ditch was then
cut to a 2:1 (horizontal:vertical) slope, lined with 8-o0z geotextile, and covered with riprap. A
plunge pool was also installed at the outflow end of the diversion ditch. The pool was also lined
with geotextile and riprap.
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4.0 Geosynthetic Components
4.1 Geogfid
4.1.1 Geogrid Conformance Testing

On June 16, 1997, 188 rolls of Tensar uniaxal geogrid were delivered to Pit 6. The rolls were
approximately 200-feet long by 4.26-fect wide. Envirocon unloaded the rolls on pallets by a
forklift and GCS inventoried them, noting that 160,176 square feet of geogrid was delivered to the
site. Submittal information required by the specifications were provided by Tensar for review.
The submittal was accepted by GCS except for modifications covered under RFI’s No. 1 and No.
7 in Appendix E. Quality control certification was provided for review and is included in Appendix
I-2.1. GCS sampled four rolls of geogrid for conformance test. A summary of the geogrid
inventory is provided in Appendix I-1.1. This covered the testing frequency of 1 per 50,000 square
feet of geogrid. The samples were sent to GCS’s accredited geosynthetics laboratory in Atlanta,
Georgia for conformance testing. The geogrid was tested for Carbon Black Content (ASTM
D1603), Wide Width Tensile Strength (ASTM D4595) and Spacing between Strands by Caliper
Method. Sample number 15347-49 failed the Wide Width Tensile Strength test by only 45 Ibs/ft,
so it was retested by the manufacturer’s preferred method GRI-GG1 which was approved through
Golder in their letter dated May 29, 1997 covered under RFI No. 1 (see Appendix E). Results of
the retest indicated that the strength value exceeded the minimum requirement for tensile strength,
therefore the material was accepted for installation. Results of the uniaxial geogrid conformance
testing are presented in Appendix I-3.1.

4.1.2 Geogrid Installation

Uniaxial geogrid was installed by Envirocon as a ground stabilization component of the landfill
closure to reduce the potential for subsidence into buried waste void spaces. The geogrid was
installed in north-south direction, generally perpendicular to the underlain trenches. Three layers
of geogrid were installed over the subgrade with 6-inches of general fill separating each layer. The
limits of each layer were surveyed by the LLNL surveyors before installation. The panels were
tied together with plastic zip ties every 5-feet and butt seams were joined with Bodkin bars
approved by Golder through RFI No. 4 found in Appendix E. Approximately 247,396 gross
square feet of uniaxial geogrid was installed.

4.2 GundSeal®
421 GundSeal® Conformance Testing

Forty Three (43) rolls or 125,213 square feet of GundSeal® 60-mil textured geomembrane with a
bentonite supported backing were delivered to the site on July 10, 1997. The rolls were
approximately 170-feet long by 17.5-feet wide. Two-foot wide, bentonite lined geomembrane
strips were also included in the shipment. GCS monitored the stockpiling of the material and
inventoried the rolls as they were unloaded. A summary of the GundSeal® inventory is presented
in Appendix 1-1.2. GSE™!, the manufacturer of the GundSeal® material, provided quality control
certification and submittal information for review. The quality control certification is included in
Appendix I-2.2. The specifications were originally written for a two part system of a geosynthetic
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clay liner and a 60-mil geomembrane, but were changed to an all in one bentonite supported
geomembrane. With the change in material it was necessary to modify the quality control and the
conformance testing requirements. The modifications were addressed in a letter from Golder dated
June 30, 1997 covered under RFI No. 4 in Appendix E.

GSE™ installers sampled 3 rolls of GundSeal® for conformance testing under GCS supervision.
The samples were packaged and sent to the GCS geosynthetics laboratory in Atlanta, Georgia.
The geomembrane samples were tested for Thickness (ASTM D5994), Density (ASTM D1505),
Carbon Black Content (ASTM D1603), Carbon Black Dispersion {ASTM D3015), Puncture
Resistance (ASTM D4833), Strength and Elongation at Yield (ASTM D638), and Strength and
Elongation at Break (ASTM D638).

The clay liner portion of the GundSeal® was tested for Bentonite Content (ASTM D5993), and for
Free Swell (ASTM D5890). The results of the above mentioned conformance tests can be found in
Appendix 1-3.2.

422 GundSeal® Deployment

Prior to deployment of the GundSeal® 60-mil HDPE textured geomembrane supported
geosynthetic clay liner, GCS and the installer observed the subgrade for conformance with the
project specifications. A subgrade acceptance certificate was issued and signed by the installer for
each area where GundSeal® was to be deployed. Copies of these subgrade acceptance certificates
are presented in Appendix I-4.1. The GundSeal® was deployed with the bentonite side down using
a front end loader with a spreader bar attachment without dragging the panels across the soil
surface. During deployment, GCS documented the as-built locations of the actual panels deployed.
The panel layout is presented as Drawing 16 of the As-Built Drawings in Appendix D. The panels
were carefully aligned to provide the required amount of overlap. Accessory GundSeal® strips
two-feet wide were placed under the seam edge with the geomembrane side down and the bentonite
side up to ensure total bentonite coverage of the closure area. A summary of the deploymentis
presented in Appendix I-4.2. GSE™ Lining Technologies started deployment of the GundSeal®

on July 15, 1997 and completed installation and detailing by July 22, 1997. Approximately
118,975 gross square feet of GundSeal® geomembrane was installed.

4.2.3 GundSeal® Trial Seam Evaluation

Testing of the geomembrane trial seams were performed by GSE™ under GCS observation. Trial
seam tests were conducted at the beginning of each shift or when field conditions changed in order
to monitor the adequacy of the seaming apparatus and the operator's procedures. Trial seams were
made by each welding apparatus to be used and by each welding technician who was going to
operate a welding apparatus. Each trial seam was sampled and tested for peel adhesion (peel) and
bonded seam strength (shear). The trial seaming procedures were observed and documented by
GCS personnel. Archive samples were collected from each trial seam for LLNL. A copy of the
trial seam summary is presented in Appendix 1-4.3.
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4.2.4 GundSeal® Seaming

In general, dual hot-wedge fusion seaming of the HDPE liner proceeded concurrently with
deployment. The welding was observed and recorded by GCS personnel. The wedges ran at a
slower rate of approximately 5-feet per minute to ensure seam bonding. All seaming areas were
checked for the appropriate overlap and were cleaned thoroughly before welding. The entire length
of all seams was observed either during or shortly after completion for quality of seaming. Then
each portion of the fusion welded seam was non-destructively tested.

The extrusion seaming process was utilized for butt seams and tie-in seams. The leading 6-inches
of bentonite was removed from the overlapping panel by scraping with a putty knife and/or by
grinding it off with an electric grinder. Two-foot wide strips of bentonite/HDPE geomembrane
were placed bentonite side up under seams that did not have a complete 2-feet of overlap. After the
appropriate measures were taken to ensure bentonite coverage, GSE™ then heat sealed the leading
edge down with an electric hot air device known as a Leister. The seaming areas were beveled and
ground with a grinder. Then a hand held extrusion apparatus welded the seams. After the seams
had cooled, they were non-destructively tested for seaming integrity. GCS observed and
documented these procedures. A summary of the fusion and extrusion seaming is presented in
Appendix 1-4.4.

4.2.5 GundSeal® Repairs

During installation of the GundSeal® liner, many locations required extrusion welded patches to
seal “defects” in the liner. The defects in the liner system resulted from destructive sampling, cuts
placed in the liner to perform pressure testing, construction damage, and leaks found during
vacuum testing. The majority of the defects were due to the normal course of geomembrane
installation. GCS observed and documented the GundSeal® repairs and subsequent non-
destructive testing. An alpha-numeric code marking system which uniquely identified each area
requiring repair was used by GCS. These defects were repaired and then subsequently non-
destructively tested to verify the integrity of the weld. A summary of the repairs is located in
Appendix I-4.5. Additionally, the locations of the repairs with respect to the individual
GundSeal® panels are shown on Drawing 16.

426 GundSeal® Seam Non-Destructive Testing

All non-destructive seam continuity testing was performed by GSE™ and Envirocon personnel and
observed by GCS personnel. 100% of all seams were tested for continuity by non-destructive
methods. The majority of the seams were created by fusion welding methods and these seams were
tested by the air pressure method. Of the total length of all field seaming, approximately 5,894 feet
(86%) of the seams were seamed by fusion welding procedures and approximately 957 feet (14%)
of the seams were seamed by extrusion welding procedures.

Two methods of non-destructive testing were used for this project:

Vacuum box testing on extrusion welds; and
. Air pressure testing on dual hot-wedge fusion welds.
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A vacuum box is a rigid-wall box with a clear Plexiglas top and a neoprene gasket around the
bottom of the box forming a seal between the box and the HDPE liner. Vacuum box testing
procedures consisted of the following:

1) Applying a soapy water solution to the seam;

2) Applying a vacuum of approximately 10 inches of mercury (5 psi) to the inside of
the box for 15 seconds;

3) Observing the seam for bubbles, which would indicate a discontinuity in the seam.

Air pressure testing procedures consisted of the following:

1) Sealing off the air channel between the inside and outside tracks of the fusion
weld;

2) Inserting a needle with an attached pressure gauge into the air channel;

3) Inflating the air channel to between 25 and 30 psi using a small electric air pump;

4) Observing the pressure gauge over a five minute period. A pressure drop of more
than 2 psi during this period would indicate a possible discontinuity in the seam.
5) Puncturing the end opposite of the gauge after completion of testing to prove

continuity of the seam.

Any leaks or discontinuities detected in the seams were marked and subsequently repaired in
accordance with the specifications. As repairs were made to the geomembrane, GCS documented
the location and verified that all repairs were vacuum box tested. Documentation summarizing the
observation of the pressure testing and vacuum box continuity testing, and the actual repairs is
presented on the repair logs in Appendix 1-4.6.

4.2.7 GundSeal® Seam Destructive Testing

Destructive test samples were obtained from the seams of the HDPE liner at a minimum frequency
of approximately one sample per 500 lineal feet of weld. A total of 12 destructive test samples
from the HDPE liner fusion seams and 3 from the extrusion welded seams were marked and tested
on site by GCS personnel with a calibrated tensiometer. The test locations were selected by GCS
personnel based either on the completion of approximately 500 feet of welded seam or by field
observation of the welded seam. Before GCS tested the destructive sample, GSE™ tested two
coupons from each end for peel adhesion. From each destructive test sample, ten one-inch wide
test coupons were cut. Five coupons were tested for adhesion (peel test mode, both inside and
outside track for fusion seams) and five coupons were tested for bonded seam strength (shear test
mode) in accordance with ASTM D4437. Test results indicated that all destructive samples passed
destructive testing. An archive sample of each destructive sample was saved for LLNL along with
all the tested destructive coupons. A summary of the fusion and extrusion destructive test results is
presented in Appendices 1-4.7.
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4.3 Geocomposite

4.3.1 Geocomposite Conformance Testing

ite were obtained bv GCS fromthe G PQFW nlor}t in
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Houston Texas prior to shxpment The samples were sent to the Atlanta, Georgia geosynthetics
laboratory for testing. Three samples of geocomposite were tested for Adhesion Strength (ASTM
F904) and Transmissivity (ASTM D4716). The average peel strength requirement for the
geocomposite was lowered from 2-ppi to 1-ppi as addressed in RFI No. 6 in appendix E. Test
number 1007-1842 initially failed Adhesion Strength by a minimal amount and was retested. The
retest indicated that the peel strength was above the required minimum value. Appendix I-3.3

summarizes the conformance tests performed on the geocomposite samples.

Samples of the geocomposite to be used at the

The geocomposite arrived on site on July 15, and July 18, 1997. The rolls were 200-feet long by
14-feet wide. 44 rolls were delivered totaling 124,600 square feet of geocomposite. It was
unloaded by Envirocon and inventoried by GCS. A summary of the geocomposite inventory is

provided in Appendlx 1-1.3. Submittal information was later prov1ded by GSETM and rewewed by

GCS. GSE™.s geocomposite quality control certification is presented in Appendix 1-2.3.

4.3.2 Geocomposite Installation

Before installation of the geocomposite, GCS performed a final inspection of the GundSeal® liner,
by walking down all areas of the geomembrane and reviewing the geosynthetics data. GCS
identified and inspected completion of any required additional repairs and testing performed by
GSE™.  Afier final acceptance was determined by GCS, GSE™ began installation of the
geocomposite. GSE™ began installation of the geocomposite on July 22, 1997 and finished
installation on July 25, 1997. The area of installation was the same as that for the GundSeal®

except that the north edoe of the scocomposite terminated at the crest of the closure slope. The
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geocomposite drainage material was deployed in a north-south direction. The geonet portion of the
geocomposite was overlapped approximately 4-inches and tied with plastic zip ties every 5-feet
along the side seams. The butt seams were overlapped 2-feet and tied in 2 rows, every 6-inches
staggered. The outer geotextile was overlapped to insure that all geonet was covered and in
selected areas it was sewn. GCS monitored installation of the geocomposite and ensured that all
phases of installation were performed in accordance with the specifications. Approximately

124,000 gross square feet of geocomposite was installed by GSE™ Lining Technologies.

4.4 Geotextile

4.4.1 Geotextile Conformance Testing

Due to the application of the geotextile for use only in the drainage ditches, Golder modified the
quality control testing and conformance testing requirements. These modifications limited the
required testing to include Mass Per Unit Area (ASTM D35261) and Apparent Opening Size
(ASTM D4751). Tensar’s submittal for the 8-0z Evergreen Technologies geotextile was reviewed
by Golder and approved for installation. The quality control documentation for the geotextile is
presented in Appendix I-2.4. Upon arrival at Pit 6, the geotextile was inventoried (see Appendix I-
1.4) and sampled for conformance testing by GCS. 6 rolls totaling 27,000 square feet of geotextile
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arrived on site. The geotextile was delivered in three shipments due to the contractor under
estimating the quantity of material that needed to be installed. The rolls were 300-feet long by 15-
feet wide. Three conformance samples were shipped to the geosynthetics laboratory for testing.
The results of the above mentioned tests indicated that the material was acceptable for installation.
Conformance test results are presented in Appendix I-3-4.

4.4.2 Geotextile Installation

Approximately 21,000 gross square feet of 8-0z/sy geotextile was installed as cushion layers and
filter layers below and around the subdrain system in the perimeter anchor trench. As specified
the geotextile was overlapped 2-feet. It was also used in the north diversion ditch as a filter layer
below the riprap. Panels of geotextile were overlapped 2-feet. GCS verified that overlap was
maintained and observed the general condition of the geotextile.
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5.0 Hydroseeding

On August 25 and 26, 1997, Fastest Grass in the West, Inc. was on site hydroseeding the borrow
arca, the landfill cover, and all exposed slopes and surfaces caused by construction activities.
Approximately 12 acres of exposed topography were hydroseeded. The hydroseed mix consisted
of seed, fertilizer, mulch, tackifier materials and water. This seed mix was modified by replacing
Bromus rubers with Bromus hordeceous. The other varicties of seeds used for the mix included,
Zorro fescue, Hydon rose clover, and Poa scabrella. After application of the mix, the surface was
not allowed to be watered.

6.0 Shotcrete

The project specifications were initially written for structural concrete placement within drainage
control ditches. At the option of LLNL and request by Envirocon, the project specifications were
modified to accommodate the use of shotcrete for this application. The specifications were
modified by the design engineer from Golder to meet Caltrans specifications for sidewalks and
ditches. Discussion on this issue was covered in Weekly Construction Progress Meetings No. 2, 3,
4, and 3, located in appendix C. Envirocon received the revised specifications on July 7, 1997. In
addition to the revised specifications additional detail drawings, headwalls and culverts were
prepared by the design engineer from Golder. The additional items can be found in Appendix E,
under RFI No. 9. The shotcrete exceeded class II concrete strength and the only difference in the
application was that the wing wall used a 3/8-inch minus aggregate instead of a 3/4-inch minus

aggregate.

Inspection Consultants Inc., were on site August 25, 26, 27, 1997 to monitor the shotcrete
application in the drainage ditches and to take samples for testing. One test sample was taken for
each day and they were left on site until the next week for curing. These samples were later picked
up and delivered to the laboratory for testing. The samples were cored and tested to determine the
compressive strength. The results of the strength at 28-days indicate compliance with the project
specifications. Daily reports and results of break strength by Inspection Consultants, Inc. are
presented in Appendix J.
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7.0 Summary and Conclusions

GCS was retained by LLNL to provide CQA and testing services during construction of the Pit 6
landfill closure in San Joaquin County, California. Construction of the landfill closure took place
from June 2, 1997 to August 29, 1997.

The CQA services provided with this work consisted of testing, documentation, and observation of
the construction activities in order to verify compliance with the project design plans and ,
specifications. Based on the daily communications with GCS’s on site CQA, on observations
made during site visits, and on review of the laboratory and field test results and documentation
provided and certified by others, GCS hereby states that in our professional opinion, the Pit 6
Landfill Closure was constructed in accordance with the project plans, specifications, and
specification modifications presented in this report.

Respectfully Submitted,

GOLDER CONSTRUCTION SERVICES, INC.
~
% CO\"\O . ﬂx/&/ Kcé/Q

@ Nancy Evans, Rick Kiel, P.E.
Staff Geologist/CQA Senior Engineer

No. C047477

EXP. /&23/ [vo
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APPENDIX A

Select Photographs






Ploto 2: Preparing subgrade by pushing soil berms into landfill with CAT 650LGP.

FIGURE A'I
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_Phota 3: Installing Bodkin Bars at butt seams of geogrid.

Photo 4: Installing geogrid, tying panel together with plastic zip ties every 5 feet.
Ficure A-2
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Photo 6: Fusion welding of GundSeal® panels with a wedge welder.

FIGURE A'3
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Photo :7 Replacement and compaction of north berm fill.
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Photo 8: Deployment of GundSeal® over general fill. Working on north diversion ditch.

ricure A-4
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Photo 10: Non-destructively testing extrusion weld with a vacuum box.

FIGURE A-S
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Photo 11: Tying geocomposite at but seams, two rows at 6-inches staggered.

Photo 12: Deploying goecomposite over GundSeal by man-power.
Ficure A-6
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Photo 14: Cutting concrete lined V-ditch with a specially made bucket.
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SDR-17 HDPE pipe in drainage ditches over drainage rock

Photo 5: W_eldi ng 4-inch

Photo 16: Subdrains were 2-feet deep consisting of geotextile, drain rock, and HDPE pipe.
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Photo 17: Shooting and finishing of shotcrete lined V-ditches.

N -

Photo 18: Spray application of hydroseed over landfill area.
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Photo 20: Hydroseeding on soil borrow area
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MINUTES OF PROGRESS MEETING NO. 1
LLNL SITE 300 - PIT 6 LANDFILL CLOSURE

Date: June 12, 1997 ~
Time: 9:00 am. to 10:30 am.
Location: LLNL, Site 300, Pit 6 Construction Trailer
Purpose: Discuss progress to date and resolve any problems with regard to construction
schedule, safety, quality assurance, and contractual issues related to construction
of the landfill closure.
Attendees:
Harry Benstead LLNL
Ken Obenauf Golder Associates
Jeffery Brown Envirocon
Kevin Braun Earth Safety Dynamics
Gennie McPeak LLNL
Nancy Evans GCS
Rick Kiel GCS
Tom Berry Weiss
Mike Davis Envirocon
Cal Dibble LLNL
Sue Miller LLNL
Mike Ramsey LLNL

AGENDA: The following agenda was followed during Progress Meeting No. 1

Inspections in connection with work and coordination
Scheduled work for the next three weeks
0. Other business

1. Review and approval of minutes of previous meeting

2. Review of work progress since previous meeting

3. Field observations, problems, conflicts, which impede work progress or access
4. Review requests for information

5. Review proposed changes

6. Status of submittals

7. Safety observations

8.

9.

1




CONSTRUCTION PROGRESS MEETING NO. 1
LLNL Site 300 - Pit 6 Landfill Closure
9:00 a.m. - June 12, 1997

1. REVIEW AND APPROVAL OF MINUTES OF PREVIOUS MEETING: - None

2. REVIEW OF WORK PROGRESS SINCE PREVIOUS MEETING:

2.1. Demolition

Jeff Brown summarized the progress for the construction period June 4 through June 12. He stated that
the firing range had been demolished and the debris was stockpiled for disposal. Harry Benstead added
that the demolished waste had been approved for removal and disposal by LLNL. This includes the 3/16”
steel plates that were deemed unusable for the use in rebuilding the range cover. Cal Dibble stated that
1/2” steel plates had been approved for use and that Envirocon could possibly send the 3/16” steel plates
to salvage.

2.2 Clearing and grubbing
Jeff Brown stated that the clearing and grubbing of the landfill proper is complete. Envirocon will start
on the clearing and grubbing of the borrow area as soon as Monday.

2.3 Subgrade
The subgrade should be completed by Friday. Jeff Brown stated that he will have to bring in some borrow
material to bring the subgrade up to grade.

2.4 Erosion control

Envirocon has installed silt fence to the south of the landfill. An erosion control ditch and two retention
basins were cut to the south of the borrow area. They have also installed silt fence, hay bails and a
temporary culvert in the ravine.

3. FIELD OBSERVATIONS. PROBLEMS. CONFLICTS, WHICH IMPEDE WORK
PROGRESS OR ACCESS:

3.1 5 psi requirement for dozer

Mike Davis and Jeff Brown discussed the slow progress being made with the restricted use of equipment
with in the landfill trench zones. Only equipment of less than 5 psi can be used for the subgrade.
Envirocon is currently using a John Deere LGP 650 dozer with a bearing of approximately 4.7 psi. Jeff
stated that Envirocon has already placed between 3 and 4 feet of subgrade fill and that no subsidence was
noted so far. Envirocon would like to be able to use larger pieces of equipment over areas that have
placed fill. He would like to use a John Deere 750C dozer with a ground load of 7.1 psi. However they
would not use the heavier equipment on virgin soil. Ken Obenauf stated that structurally this would
create a better cover, but the issue that needed to be addressed is safety. It was discussed if there would be
any subsidence. There is a designated employee of Envirocon monitoring subsidence and to date, there
has been no subsidence noted. Tom Berry also brought up the issue of greater pressure on the waste
within the trench that may cause subsidence, rupture and leakage. This would be a problem and he asked
that all subsidence must be noted. It was again stated that there is 3 to 4 feet of subgrade fill already
placed over the trenches and that subsidence is monitored continually. Jeff Brown also stated that the
subgrade fill is not being placed parallel to trenches, it is being pushed at an oblique angle. It was
approved that Envirocon can use the John Deere 750C dozer within the landfill so long as there is 2 to 3
feet of cover over the base. Mike also asked if it would be possible to use dump trucks running on a
prepared ramp to move the material closer to the dozers. This was approved so long as the truck did not
go over any area of the trenches.



31 Other
Envirocon will have more personnel on site Monday along with more equipment. This should increase
production.

4. REVIEW REQUESTS FOR INFORMATION:

4.1 Vegetative layer clarification

There has been a clarification of the vegetative layer. The entire 2-foot layer is vegetative cover which is
the same soil type used for the fill, but it will be placed in 12-inch thick lifts and trackwalked. No
compaction specification is required.

4.2 Concrete rebar
The plans call for the rebar to be placed 12-ft on center; this was a typo and should be 12-inches on
center.

4.3 Other
The plans call for rebar at 6-inches on center. This should be a 6” grid wire mesh.

Ken Obenauf asked where correspondence should be sent. It was agreed upon that it should be faxed to

the site during working hours (7:30 a.m. to 4:00 p.m.), followed by a hard copy mailed to Harry Benstead
at LLNL.

5. REVIEW PROPOSED CHANGES:

5.1 Limits of borrow area

The limits of the borrow area have increased to include the staging area to the west of the proposed
borrow area. It was asked if the finial grading of the borrow area would have to be reworked. Ken
Obenauf stated that it didn’t and that what would be required is positive drainage. Harry Benstead
presented that at the end of the borrow excavation there should be a meeting between the relevant parties
to come to an agreement upon the final grading plan.

5.2 Testing of concrete

Due to contractual issues, Harry Benstead said that he will talk to Kenny Lane to arrange for CEL to test
concrete. LLNL already has a contract with CEL and this may be a conflict of interest if GCS uses them
directly. In addition, the concrete specification section is unclear and Jeff Brown and Harry Benstead will
review the specifications and determine what may need to be changed. Changes may reflect if the
concrete is pumped or not which is determined by accessibility. Testing will be at a frequency of 1/150
vards. Three cylinders will be taken and will be tested at 7 and 28 days with an additional archive
cylinder. Slump is specified at 4-inches.

6. STATUS OF SUBMITTALS:

6.1 Site Safety Plan - Approved

6.2 SWPPP - Not Approved.

Sandy Matthews of LLNL has asked that is be resubmitted. However on June 9, 1997, Harry Benstead
had approved Envirocon to begin work in the borrow area.

6.3 Geogrid - Approved



6.4 Geotextile - Received and being reviewed
6.5 Other - GSE technical submittals should be arriving any day

7. SAFETY OBSERVATIONS:

71 Badging
Temporary badges will be expiring by the end of the week. Kevin Braun stated that he will schedule with
Carlene in badging a time for new badges to be picked up.

7.2. Dust control

Kevin Braun stated that dust has been a problem, but that his tests indicate that levels have not exceeded
action levels. He also stated that the methods to control dust have improved and consequently the test
levels of dust have decreased.

7.3 Caving
So far, no caving of trenches have been noticed.

7.4 Sign in sheet
Everyone who arrives on site must sign in at the office and must wear the correct personal protection.

7.5 Access - barricade
The barricade currently has a hand written sign on it. Cal Dibble stated that he will assist with increase
barricade control if it is needed.

7.6 Attendance of Safety Meetings

Kevin Braun stated that it is strongly urged that everyone who is going to be on site should attend the
daily 7:30 a.m. Safety meetings. These meetings last 15 to 20 minutes and address hazards of the site.
Cal Dibble also informed Kevin that there are badgers. There is a badger hole to the north of the borrow
area that will be taped off to avoid any accidents.

8. INSPECTIONS IN CONNECTION WITH WORK AND COORDINATION:

8.1 Preconstruction soils testing
Nancy Evans stated that she is currently doing soils preconstruction testing and should have results
Monday.

8.2 Air guality testing
Kevin Braun is currently testing the air quality. So far everything has come up non-dect for metals and
the dust has been below the action level, but voluntary use of dust masks is approved.

8.3 Surveying of subgrade

Cal Dibble stated that the LLNL in-house surveyors would like a couple days notice to do any work on
site. He also stated that the well heads are within a hundredth and that these wells can be used to
establish survey points. Surveying needs to be scheduled through Harry Benstead. Jeff Brown thought he
would need the surveyors for Monday for the subgrade.

9. SCHEDULED WORK FOR THE NEXT THREE WEEKS:

9.1. Prepare subgrade - Should be finished June 16

9.2 Clearing and grubbing of borrow - Start June 16

9.3 Excavation of borrow and placement of fill - Start June 16
9.4 Geogrid installation - Start next week approx. June 18



9.5 Geosynthetics - Approx. start date July 1
9.6 Update schedule - Harry Benstead and Jeff Brown will review schedule and update it. Cal
Dibble reminded Jeff that Envirocon was held to a 90 day performance criteria.

10. OTHER BUSINESS:

Next week’s meeting and all other weekly progress meetings are scheduled for Wednesdays at 9:00 a.m..

Ken Obenauf, the design Engfneer will be going on vacation, Barry MacDonnell will be covering for
him. He also stated that Rick Kiel or Nancy Evans may be able to answer any questions.



MINUTES OF PROGRESS MEETING NO. 2
LLNL SITE 300 - PIT 6 LANDFILL CLOSURE

Date: June 18, 1297 -
Time: 9:00 a.m. to 10:00 a.m.
Location: LLNL, Site 300, Pit 6 Construction Trailer
Purpose: Discuss progress to date and resolve any problems with regard to construction
schedule, safety, quality assurance, and contractual issues related to construction
of the landfill closure.
Attendees:
Harry Benstead LLNL
Jeffery Brown Envirocon
Kevin Braun Earth Safety Dynamics
Gennie McPeak LLNL
Nancy Evans GCS
Rick Kiel GCS
Tom Berry Weiss

AGENDA: The following agenda was followed during Progress Meeting No. 2

Review and approval of minutes of previous meeting

Review of work progress since previous meeting

Field observations, problems, conflicts, which impede work progress or access
Review requests for information

Review proposed changes

Status of submuittals

Safety observations

Inspections in connection with work and coordination

Scheduled work for the next three weeks

0. Other business
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CONSTRUCTION PROGRESS MEETING NO. 2
LLNL Site 300 - Pit 6 Landfill Closure
9:00 a.m. - June 18, 1997

1. REVIEW AND APPROVAL OF MINUTES OF PREVIOUS MEETING: - Approved
2. REVIEW OF WORK PROGRESS SINCE PREVIOUS MEETING:

2.1 Subgrade

Jeff Brown summarized the progress for the construction period June 13 through June 18. He stated that
Envirocon is working on pushing in the north berm for subgrade fill of the landfill. He hopes that there is
a soils balance and that it won’t be necessary to import from the borrow area. Envirocon will have a
grade checker on site either Thursday or Friday to check the subgrade. Jeff Brown noted that if Envirocon
has to import subgrade fill from the borrow area this could effect the schedule and present some cost
issues. There has been some confusion as to what the grading plan of the subgrade is. No elevations on
the subgrade grading plan were given except for 12 points. On Tuesday Jeff Brown, Harry Benstead, Dan
Nelson, Cal Dibble and Nancy Evans met to discuss the subgrade grading plan and it was determined that
the compacted fill elevations, minus 2-feet would be used to figure subgrade grading elevations. Dan
Nelson figured these elevations for Envirocon to work from.

2.2 Clearing and grubbing of borrow

Jeff Brown stated that the clearing and grubbing of the borrow area is dry, windy and dusty. A system of
watering the topsoil in the morning then ripping it, followed directly behind by watering again has helped
the dust problem.

23 Arrival of Geogrid

188 rolls of geogrid arrived on site June 16, 1997 and were unloaded. Conformance samples were taken
and sent out for testing. Results of conformance testing could be available as soon as this afternoon. The
driver of the truck that delivered the geogrid, hit the entrance fence. It has been replaced.

2.4 Erosion control

Envirocon has resubmitted the SWPPP after Sandy Matthews came out to the site Monday to discuss the
changes she would like to see. One addition to the plan is the placement of hay bails to the south of the
stockpiles. The other changes were minor.

3. FIELD OBSERVATIONS. PROBLEMS. CONFLICTS. WHICH IMPEDE WORK
PROGRESS OR ACCESS:

3.1 Dust

Due to the dry conditions in the borrow area, progress is slow. Envirocon has been coming in early to
water the surface of the borrow area. Other measures have been inplemented to control dust. The dust at
one point had gotten to bad that, Fred Cone of LLNL Site 200 came to the site during the week and
commented on the amount of dust. The problem had increased during that short period due to a water
truck breaking down.



4. REVIEW REQUESTS FOR INFORMATION:

4.1 Subgrade grading plan
Control points were established during yesterday’s meeting with the LLNL surveyors.

4.2 Geotextile

The GSE geocomposite does not meet QC performance specifications, neither does the geotextile supplied
by Tensar for the drainage ditches. Jeff Brown would like to give the Design Engineer the supplier’s QC
information to evaluate whether it is an acceptable product for the application it is to be used for.

4.3 Concrete

Coleman Concrete, Envirocon’s subcontractor for the concrete called and said that they couldn’t do the
job. They were the only company that bid on the job. Harry Benstead will assist Jeff Brown in finding a
subcontractor for the concrete work.

4.3 Other

After the meeting Jeff Brown, Harry Benstead, Rick Kiel, Tom Berry and Nancy Evans will meet and go
over RFI’s for concrete details, vegetative cover drainage, and geotextile testing criteria.

5. REVIEW PROPOSED CHANGES: No RFI’s were submitted last week.

6. STATUS OF SUBMITTALS:

6.1 SWPPP - Resubmitted
Sandy Matthews of LLNL met with Jeff Brown and Harry Benstead to discuss the changes that she would
like. Jeff Brown made the corrections and resubmitted the plan.

6.2 Geotextile - Received and being reviewed

7. SAFETY OBSERVATIONS:

7.1 Dust Control
Kevin Braun stated that the dust situation is under control. For their own protection, some of operators
are wearing masks, but it is not required due to the amount of dust being below the action limit.

7.2 Attendance of Safety Meetings

Kevin Braun stated that it is strongly urged that everyone who is going to be on site should attend the
daily 7:30 a.m. Safety meetings. These meetings last 15 to 20 minutes and address hazards of the site. He
suggested that the archeologist should attend these meetings to work out a schedule with the operators.

7.3 Subsidence
It was noted that there has been no observable subsidence of the trenches.

8. INSPECTIONS IN CONNECTION WITH WORK AND COORDINATION:

8.1 Preconstruction soils testing

Nancy Evans stated that she is currently doing soils preconstruction testing. The moisture content in the
borrow soil ranges from 4 to 8 percent; optimum moisture for moisture/density relationship is
approximately 17 percent. This means that Envirocon must add quite a bit of water to bring the soil up to



a range which will compact to the 85% and 90% compaction of the modified Proctor. Jeff Brown stated
that he was concerned if he over worked the soil that it would pump. He also stated that he would like a
performance standard of how many passes is needed to achieve compaction. GCS will work with
Envirocon to worked out a performance standard.

8.2 Air quality testing

Kevin Braun is currently testing the air quality. So far everything has come up non-dect for metals and
the dust has been below the action level, but voluntary use of dust masks is approved. Fungal spores for
Valley Fever are Kevin’s main concern.

8.3 Surveying of subgrade

Tom Berry asked if the geogrid would be surveyed. He would like to see the perimeter of the geogrid
surveyed especially the extent of the third layer.

9. SCHEDULED WORK FOR THE NEXT THREE WEEKS:

9.1. Prepare subgrade - Should be finished by the end of the week, June 20
9.2 Clearing and grubbing of borrow - Approximately 1/2 done. Should be done by the end of the
week, June 20.
9.3 Geogrid installation - This is scheduled to start after subgrade is prepared and conformance
testing is complete.
9.4 Compacted fill - Start approximately by the end of next week, June 27
9.5 Other - GSE on site July 1.
Approximately 1 week behind schedule.

10. OTHER BUSINESS:

The demolition debris has been approved for disposal by LLNL. The debris will be taken to the Altamont
Landfill once LLNL submits a waste profile to the landfill. Envirocon plans to recycle the steel plates.



MINUTES OF PROGRESS MEETING NO. 3
LLNL SITE 300 - PIT 6 LANDFILL CLOSURE

Date: June 25, 1997 ~
Time: 9:00 a.m. t0 9:50 a.m.
Location: LLNL, Site 300, Pit 6 Construction Trailer
Purpose: Discuss progress to date and resolve any problems with regard to construction
schedule, safety, quality assurance, and contractual issues related to construction
of the landfil} closure. )
Attendees:
Harry Benstead LINL
Jeffery Brown Envirocon
Kevin Braun Earth Safety Dynamics
Gennie McPeak LLNL
Nancy Evans GCS
Ken Obenauf Golder Associates
Tom Berry Weiss Associates
Dave Littlefield LLNL
Valerie Dibley LLNL

AGENDA: The following agenda was followed during Progress Meseting No. 3

Review and approval of minutes of previous meeting

Review of work progress since previous meeting

Field observations, problems, conflicts, which impede work progress or access
Review requests for information

Review proposed changes

Status of submittals

Safety observations

Inspections in connection with work and coordination

Scheduled work for the next three weeks

0. Other business
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CONSTRUCTION PROGRESS MEETING NO. 3
LLNL Site 300 - Pit 6 Landfill Closure
9:00 a.m. - June 25, 1997

~

1. REVIEW AND APPROVAL OF MINUTES OF PREVIOUS MEETING: - Approved

2 REVIEW OF WORK PROGRESS SINCE PREVIOUS MEETING:

2.1. Subgrade

Jeff Brown summarized the progress for the construction period June 19 through June 25. He stated that
the subgrade finish grade did not have to be a mirror finish of the finial landfill grade. Envirocon will
finish the subgrade by today.

2.2 Clearing and grubbing of borrow
Jeff Brown stated that the clearing and grubbing of the borrow area is on going and should be finished by
the end of the week.

2.3 Aggregate base course

Envirocon is placing approximately 100 ton of aggregate base on the roads due to the characteristics of the
native soil. The native material turns to powder when dry and when watered becomes very slick and
difficult to drive on.

3. FIELD OBSERVATIONS. PROBLEMS. CONFLICTS. WHICH IMPEDE WORK
PROGRESS OR ACCESS:

3.1 Historical finds

There was some concern raised that historical items and the flags used to mark the items were being
buried or moved. Harry Benstead stated that he had a conversation with the archeologist and the parties
involved and that the problem had been resolved. A saw had been moved to contractor’s truck bed so that
it wouldn’t be run over or buried. The archeologist will continue to spot check the site as construction
progresses.

4. REVIEW REQUESTS FOR INFORMATION:

4.1 Geogrid - installation

An RFT has been submitted to Golder to remove the specification that limits joining of geogrid to the area
outside the restriction zone. Envirocon would like Golder to re-evaluate this specification based on a
technical letter supplied by Tensar that states that the proposed Bodkin bar joint is stronger than the
material. The geogrid rolls are also only 200 feet long and holding to this specification would pose a
more difficult layout plan, create more but seam joints and waste more geogrid. The but joints would be
staggered from the north end to the south end, every other panel. Tom Berry mentioned that the void
spaces in the trenches were more predominant in the south trench and perhaps all butt seams should be
located at the north end of the landfill. Ken Obenauf, the design Engineer stated that he would have to
run this by Ken Haskel and that he would hopefully have an answer by the end of the day. Jeff Brown
stated that this was a priority issue since Envirocon plans on installing geogrid by the end of the day.




4.2 Geotextile
The geotextile used for the ditches does not meet the testing specifications. The test requirements are
being reviewed and the material accepted as supplied.

4.3 Geocomposite

GSE geocomposite does not meet QC performance specifications, the testing requirements are being
reviewed and the testing table revised. Items noted by Ken Obenauf include using Grab Elongation test
method ASTM 4632 and changing Elongation at break requirement from 500 to 50. This was assumed to
be a typo.

44  HDPE/Gundseal )

The geosynthetic closure system changed from a geosynthetic clay layer, geomembrane system to a
Gundseal product. The change in the product created some questions as to whether or not the tests
requirements were applicable. The test requirements are being reviewed and amended by the design
Engineer. : :

4.5 Concrete

The specifications as they are written are creating problems in obtaining a subcontractor for concrete.
Harry Benstead, Dave Littlefield and Jeff Brown would like to meet with Ken Obenauf after the progress
meeting to discuss revisions to the specifications.

s. REVIEW PROPOSED CHANGES: None to review.

6. STATUS OF SUBMITTALS:

6.1 Geotextile - Rick has and is reviewing. .
6.2 SWPPP - This has been resubmitted with the inclusion of a run off coefficient
6.3 Other - Envirocon will submit in the near future GSE Gundseal material and HDPE pipe

7. SAFETY OBSERVATIONS:

71 Dust Control

Dust was at it worst, last week due to the water truck being down. The personnel from the adjacent rifle
range even complained. Jeff Brown stated that the addition of the aggregate base on the roads should
minimize some of the dust. He also stated that both water trucks have been operating fine this past week
and that the dust problems seem under control

8. INSPECTIONS IN CONNECTION WITH WORK AND COORDINATION:

8.1 Preconstruction soils testing

Nancy Evans stated that the preconstruction testing of the borrow soil indicate low moisture results
between 4 and 8 percent and that the soil compacts well at approximately 115 to 120 pcf. She will work
with Jeff Brown to establish nuclear density testing. Her preference is to conduct testing when equipment
is not running.

8.2 Air quality testing

Kevin Braun stated that there was one sample that has come in above the action limit, but the operator in
those conditions was voluntarily wearing a NIOSH approved mask. The time this limit was reach was
during the period the water truck was down.



8.3 Surveying of subgrade

Harry Benstead said that he would look into having the surveyors on site today or as soon as possible to

shoot the subgrade.

9. SCHEDULED WORK FOR THE NEXT THREE WEEKS:

9.1. Geogrid installation - Start tomorrow, June 26, 1997. Approximately 2 days per layer.

9.2 Compacted fill - Running concurrently with geogrid installation.

9.3 Clearing of berrow - Should be finished by end of week, June 27, 1997.

9.4 Excavation of borrow - Started ripping borrow area today, excavating tomorrow.

9.5 Gundseal installation - Scheduled for the week of July 7, 1997.

9.6 Anchor trench - Install prior to Gundseal installation of the week of July 7, 1997

9.7 Other - Approximately 1 week behind schedule. Work schedule has increased to 10 hour days
and more personnel will added to assist with geogrid installation

10. OTHER BUSINESS:

The schedule will be revised by Jeff Brown and Harry Benstead. Tom Berry stated that he would like a
copy of the revised schedule by Monday and that he would also like a copy of the meeting minutes prior to
the next meeting so he can review them.

Jeff Brown stated that Hertz rental will be hosting a BBQ July 2, 1997 after work and everyone present is
welcome to attend.




MINUTES OF PROGRESS MEETING NO. 4
LLNL SITE 300 - PIT 6 LANDFILL CLOSURE

Date: July 2, 1997 -
Time: 9:00 a.m. to 9:40 a.m.
Location: LLNL, Site 300, Pit 6 Construction Trailer
Purpose: Discuss progress to date and resolve any problems with regard to construction
schedule, safety, quality assurance, and contractual issues related to construction
of the landfill closure.
Attendees:
Harry Benstead LLNL
Jeffery Brown Envirocon
Kevin Braun Earth Safety Dynamics
Gennie McPeak LILNL
Nancy Evans GCS
Ken Obenauf Golder Associates
Tom Berry Weiss Associates

AGENDA: The following agenda was followed during Progress Meeting No. 4

Review and approval of minutes of previous meeting

Review of work progress since previous meeting

Field observations, problems, conflicts, which impede work progress or access
Review requests for information

Review proposed changes

Status of submittals

Safety observations

Inspections in connection with work and coordination

Scheduled work for the next three weeks

0. Other business
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CONSTRUCTION PROGRESS MEETING NO. 4
LLNL Site 300 - Pit 6 Landfill Closure
9:00 a.m. - July 2, 1997

1. REVIEW AND APPROVAL OF MINUTES OF PREVIOUS MEETING: - Approved

2. REVIEW OF WORK PROGRESS SINCE PREVIOUS MEETING:

2.1. Subgrade
Jeff Brown summarized the progress for the construction period June 26 through July 2,1997. He stated
that the subgrade was finished and that it had been CQA surveyed by the in house LLNL surveyors.

2.2 Clearing and grubbing of borrow
Jeff Brown stated that the clearing and grubbing of the borrow area had been completed on Thursday,
June 26.

2.3 Fill
General fill is being placed and compacted within the landfill and on the north berm. Jeff Brown
anticipates that this operation may be complete as soon as Monday, July 7, 1997.

2.4 Geogrid

Envirocon is currently placing the second layer of geogrid and the third layer should be completed by July
3, 1997. Harry Benstead stated that he has left a message for the LLNL surveyor to survey the limits of
the third layer.

3. FIELD OBSERVATIONS. PROBLEMS, CONFLICTS. WHICH IMPEDE WORK
PROGRESS OR ACCESS:
3.1 Concrete Plans and Specifications

Harry Benstead asked when Golder would have the revised plans and specifications completed so that they
would be available to Envirocon’s potential subcontractors. Envirocon had asked Golder to revise the
concrete specifications so that they would be more applicable to ditch concrete work and not structural
concrete. Ken Obenauf stated that the sections that would be reviewed would be sections 3100, 3200,
3300. The specifications would written to model the Caltrans specifications for sidewalks, gutters and
ditches. Ken Obenauf stated that he would try to get the revised specification approved through Golder by
today. Jeff Brown stated that Chalmers and Strange (a contractor which has worked and is currently
working at site 200) would not bid the project due to the specifications. Gennie McPeak offered to look up
the names of other concrete contractors who have work at site 300 for Jeff Brown’s information.

Jeff Brown asked when the detail drawings for the two additional transition ditches and culvert would be
finished. Ken Obenauf stated that he would press Barry MacDonell to get these completed as soon as
possible. Jeff Brown stated that for the purpose of hiring a subcontractor for the concrete work, these
drawings are very important and he needs them as soon as possible.

4. REVIEW REQUESTS FOR INFORMATION:




4.1 RFI’s 4,5,6,7

Answers to RFT’s 4, 5, 6, 7 were addressed in a letter from Golder Associates to Harry Benstead dated
June 30, 1997. (see attached letter) Ken Obenauf also stated that item 6B was incorrect and that the
direct shear test should be run on the Gundseal/Geocomposite interface and not the Gundseal/soil
interface.

5. REVIEW PROPOSED CHANGES: None to review. ..
6. STATUS OF SUBMITTALS:

6.1 Geotextile -

The textile to be used for the drainage system and not that used for the landfill cover is being reviewed by
Golder. Ken Obenauf commented that the Evergreen Technologies’ submittal indicated that the thickness
of their material would meet 85 mils, however the specification require 95 mils. This should not be an
issue since the proposed rolls that will be delivered were QC tested and the results were well above the
required minimum, 129 mils. Ken also stated that the more important test for this material was the
apparent opening size. In conclusion, he stated that he would get a letter out by today to accept the
material, as is, but it should be noted that the delivered rolls will be conformance tested.

6.2 SWPPP -
This has been resubmitted with the inclusion of a run off coefficient. Envirocon is waiting for the
approval by LLNL.

6.3 Other -

Envirocon will submit as soon as Monday, the GSE Gundseal material. Jeff Brown stated that the
Gundseal material would be shipped Monday and should be here Friday. Rick Kiel asked if the material
had to be shipped to another location to have the bentonite applied. Jeff stated that he didn’t know, but
that he would call GSE after the meeting to find out. If it doesn’t have.to be shipped somewhere else,
Rick Kiel stated that GCS has an office in Houston that could do the conformance sampling before it’s
shipped. This would eliminate waiting for conformance test results after the material arrives on site. If
this isn’t possible, the approximate turn around time for conformance test results is two days.

7. SAFETY OBSERVATIONS:

7.1 Dust Control

Kevin Braun of Earth Safety Dynamics stated that he is testing for respirable dust. Test results indicated
that levels of dust have been within tolerance. Envirocon will continue to monitor dust levels with mini
rams.

7.2 Health and Safety Plan

It was noted that there have been some revisions of the plan and that copies of the Health and Safety Plan
must be obtained through Harry Benstead. In addition to the Health and Safety Plan, Tom Berry
requested a copy of the notes of a typical morning Safety Meeting. Kevin Braun stated that he could give
him a copy. Tom Berry also stated that there would be a safety audit in early September.

8. INSPECTIONS IN CONNECTION WITH WORK AND COORDINATION:

8.1 Soils testing



Nancy Evans stated that all nuclear density testing of the in place general fill has met or exceed the
minimum requirements for compaction. Tom Berry asked when testing was being conducted. Nancy
stated that she prefers to conduct testing when machinery is not running in the area, but that this is not

always be possible.

9. SCHEDULED WORK FOR THE NEXT THREE WEEKS:

9.1. Geogrid installation’- Finish by July 3, 1997.

9.2 Compacted fill - Finish by July 7, 1997.

9.3 Clearing of borrow - Should be finished by end of week, June 27, 1997.

94 Gundseal installation - Scheduled to start July 14, 1997. 10 days to install.

9.5 Anchor trench - Install approximately July 9, 1997.

9.6 Other - Approximately 1 week behind schedule. Work schedule has increased to 10 hour days
10. OTHER BUSINESS:

The schedule was revised by Jeff Brown and Harry Benstead. Tom Berry stated that he didn’t have a copy
of the revised. Harry Benstead stated that he had faxed him a copy yesterday.

Tom Berry asked Ken Obenauf if he had looked any further into changing the hydroseed mix . Ken stated
that he hadn’t, but he would investigate this further.



MINUTES OF PROGRESS MEETING NO. 5
LLNL SITE 300 - PIT 6 LANDFILL CLOSURE

Date: July 9, 1997 N
Time: 9:00 a.m. t0 9:45 am.
Location: LLNL, Site 300, Pit 6 Construction Trailer
Purpose: Discuss progress to date and resolve any problems with regard to construction
schedule, safety, quality assurance, and contractual issues related to construction
of the landfill closure.
Attendees:
Harry Benstead LLNL
Jeffery Brown Envirocon
Kevin Braun Earth Safety Dynamics
Gennie McPeak LLNL
Nancy Evans GCS
Ken Haskell Golder Associates
Tom Berry Weiss Associates
Cal Dibble LLNL

AGENDA: The following agenda was followed during Progress Meeting No. 5

Review and approval of minutes of previous meeting

Review of work progress since previous meeting

Field observations, problems, conflicts, which impede work progress or access
Review requests for information

Review proposed changes

Status of submittals

Safety observations

Inspections in connection with work and coordination

Scheduled work for the next three weeks

0. Other business
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CONSTRUCTION PROGRESS MEETING NO. 5
LLNL Site 300 - Pit 6 Landfill Closure
9:00 am. - July 9, 1997

1. REVIEW AND APPROVAL OF MINUTES OF PREVIOUS MEETING: - Approved
2. REVIEW OF WORK PROGRESS SINCE PREVIOUS MEETING:
2.1.  Geogrid

Jeff Brown summarized the progress for the construction period July 3 through July 9,1997. He stated
that the geogrid installation was finished on July 3, 1997 and that it had been CQA surveyed by the in
house LLNL surveyors.

2.2 General Fill
Jeff Brown stated that by the end of the day, the general fill placement should be finished.

2.3 Geotextile

The geotextile used for the subdrains arrived at LLNL receiving yesterday and will have to be brought up
to the site. General fill is being placed and compacted within the landfill and on the north berm. Jeff
Brown anticipates that this operation may be complete as soon as Monday, July 7, 1997.

2.4 GundSeal

GSE shipped the GundSeal material on July 8, 1997 from South Dakota. Three truck loads should be here
July 10. GSE stated that their personnel would be on site Thursday. It was noted by Harry Benstead that
their superintendent had been here on Monday and that he was not a U.S. citizen, so therefore he would
not be able to work on the site. GSE has also not presented their submittals including QC certification of
the rolls shipped.

3. FIELD OBSERVATIONS. PROBLEMS. CONFLICTS. WHICH IMPEDE WORK
PROGRESS OR ACCESS: None

4. REVIEW REQUESTS FOR INFORMATION:
Harry Benstead stated that RFI’s 1 through 7 have been received and answered.

s. REVIEW PROPOSED CHANGES:

5.1 Concrete Specifications and Detail drawings

Envirocon received the revised specification and detail drawings on July 7, 1997. The spec1ﬁcanons were
modeled by Golder Associates towards Caltrans specifications. Jeff Brown stated that he has received one
bid that was excessively high, but he was optimistic that others would bid with the new revised
specifications.

6. STATUS OF SUBMITTALS:

6.1 Geotextile submittal #6
The Evergreen 8 once geotextile submitted by Tensar was approved by Golder.



6.2 GundSeal

Envirocon is waiting for a submittal from GSE. It has been promised by tomorrow July 10, 1997, Jeff
Brown stated that if GSE choose to install the GundSeal material, it will be at their risk and cost if the
material does not meet the specifications. He will have GSE sign a letter to this effect.

6.3 Geocomposite
Envirocon is waiting on a submittal from GSE.

6.4 HDPE pipe and CMP
Jeff Brown stated that he would follow though with ordering and getting submittals for the pipe.

6.5 SWPPP
This has been resubmitted, Envirocon is waiting for the approval by LLNL.

7. SAFETY OBSERVATIONS:

Harry Benstead commented that Bob Jenkins, LLNL’s safety representative was on site and noted that the
stairs to the construction trailer were placed too low to the bottom of the door. Jeff Brown stated that he
would have this fixed as soon as possible. Kevin Braun of Earth Safety Dynamics stated that respirable
dust seems to be under control. He stated that this would be his final day on site and that he might be out
occasionally to make spot checks. He also stated that he would have his site safety report out by the end of
the week. Jeff Brown stated that in Kevin’s absence, he would assume the responsibility of the Health and
Safety officer.

8. INSPECTIONS IN CONNECTION WITH WORK AND COORDINATION:

8.1 Survey of General Fill
Harry Benstead stated that he would contact the LLNL on site surveyors today to conduct the CQA survey
of the landfill general fill cover.

8.2 Nuclear Density Testing

Nancy Evans stated that all nuclear density testing of the in place general fill has met or exceed the
minimum requirements for compaction. The first and second lifts are complete. The third and fourth lifts
are in progress.

9. SCHEDULED WORK FOR THE NEXT THREE WEEKS:

9.1. General Fill - Finish by July 9, 1997.

9.2 Compacted fill - Finish by July 7, 1997.

9.4 GundSeal installation - Scheduled to be complete by the end of next week depending on size of
crew and wind.

9.5 Subdrains - Start excavation July 8, 1997 and install approximately July 23, 1997.

9.6 Concrete - Envirocon is working on obtaining a subcontractor. Excavating and regrading of
areas will begin July 10, 1997.

9.7 Vegetative Cover - When GSE is complete with installation of the geocomposite.

9.8 Other - Jeff Brown anticipates that Envirocon should complete the project 3 weeks early.



10. OTHER BUSINESS:

Harry Benstead asked Ken Haskell if Golder has had a chance to look at the hydroseeding specifications
and to determine if the mix and conditions warrant any changes. After a bit of discussion, Cal Dibble
stated that Envirocon need not worry about whether or not the hydroseeding would blow away or if it
would die. He stated that further construction in the area would be taking place and it would be disturbed.
The area would have to be re-hydroseeded after the next phase. He also noted that the soil has a tendency
to re-seed itself within a yeardnd that is the reason why LLNL is constantly doing controlled burning.

Tom Berry stated that DTSC will be visiting the site July 17, 1997 at 9:30 a.m.. He also stated that DOE
was invited to visit the site and that they are anticipated to accept the invitation. Harry Benstead noted
that LLNL site management will be visiting the site July 11, 1997 at 10:30 a.m..

Tom Berry stated that Contained Firing Facility has begun at the main area of site 300 and that the water
trucks should be careful with the additional traffic. He also noted that a drill rig will be at the Pit 6 area
during the week of the 23rd.

Cal Dibble stated that the site 300 fire station is pleased with the use of the water, because it flushes out
the lines which have a tendency to sit for long periods of time and become unpalatable.




MINUTES OF PROGRESS MEETING NO. 6
LLNL SITE 300 - PIT 6 LANDFILL CLOSURE

Date: July 16, 1997 -
Time: 9:00 a.m. t0 9:30 a.m.
Location: LLNL, Site 300, Pit 6 Construction Trailer
Purpose: Discuss progress to date and resolve any problems with regard to construction
schedule, safety, quality assurance, and contractual issues related to construction
of the landfill closure.
Attendees:
Harry Benstead LLNL
Jeffery Brown Envirocon
Kevin Braun Earth Safety Dynamics
Gennie McPeak LLNL
Nancy Evans GCS
Rick Kiel GCS
Ken Haskell Golder Associates
Tom Berry Weiss Associates
Cal Dibble LLNL
Sue Miller LLNL
Dave Littlefield LLNL

AGENDA: The following agenda was followed during Progress Meeting No. 6

Review of work progress since previous meeting

Field observations, problems, conflicts, which impede work progress or access
Review requests for information

Review proposed changes

Status of submittals

Safety observations

Inspections in connection with work and coordination

Scheduled work for the next three weeks

Other business
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CONSTRUCTION PROGRESS MEETING NO. ¢
LLNL Site 300 - Pit 6 Landfill Closure
9:00 a.m. - July 16, 1997

1. REVIEW OF WORK PROGRESS SINCE PREVIOUS MEETING:

11.  General Fil
Jeff Brown summarized the progress for the construction period July 10 through July 16, 1997. The
landfill cover general fill is complete. Envirocon proceeded at their own risk without confirmation of a

re-survey of the general fill.

1.2 Diversion Ditch
Jeff Brown stated that the area soil to the north of the landfill was too soft when putting in the ditch, so
Envirocon reworked and compacted the soil. The soil portion of the ditch will be complete today.

1.3 Anchor Trench
Envirocon completed the excavation of the anchor trench except for the southeast corner.

14 Stockpiling of Vegetative Cover
Envirocon completed the stockpiling of the vegetative cover in the borrow area and are in the process of
regrading the borrow area.

1.5 GundSeal
GSE began installation of the GundSeal material on July 13, 1997 without confirmation of conformance
testing. Approximately 30,000 square feet were installed yesterday.

1.6 Geocomposite
The geocomposite arrived on site July 15, 1997.

2. FIELD OBSERVATIONS, PROBLEMS, CONFLICTS. WHICH IMPEDE WORK
PROGRESS OR ACCESS:

2.1 GundSeal Submittal
Portions of GSE’s submittal have not been received. A list of items that are still required for a complete

submittal were given to GSE.

2.2 GundSeal Conformance Testing

Conformance tests are in progress for the GSE GundSeal material. Carbon Black Dispersion failed for
one conformance test. The specifications called for an Al or A2, however, sample #1106 was A3. The
testing lab is running a retest. Results should be available today.

3. REVIEW REQUESTS FOR INFORMATION: - None

4. REVIEW PROPOSED CHANGES:
There have not been any changes, but Jeff Brown is currently writing one for the additional concrete work.
Jeff Brown stated he is still having problems finding a subcontractor for the concrete work.




s. STATUS OF SUBMITTALS:

5.1 GundSeal
The submittal for the GundSeal material is being held until further information is provided by GSE.

S.2 Geocomposite

Envirocon received the geocomposite submittal from GSE. It is currently being reviewed.

53  HDPE pipe and CMP .

Jeff Brown stated that he still didn’t have any submittals for the HDPE pipe or the CMP. He will try to
get these materials approved as soon as possible.

6. SAFETY OBSERVATIONS:

Jeff Brown stated that there have been no incidents and no one has been hurt. Bob Jenkins, LLNL’s
safety representative noted that the stairs to the construction trailer had been fixed.

7. INSPECTIONS IN CONNECTION WITH WORK AND COORDINATION:

7.1 CQA Re-survey of General Fill

Harry Benstead stated that he had been trying to get the LLNL surveyors on site since July 11, 1997 to re-
survey the corrected compacted fill of the landfill cover. Cal Dibble said that he could contact them if
necessary and put priority on this project.

7.2 Conformance Testing

Conformance testing for the GundSeal is in progress. Final results should be available today. The
geotextile and geocomposite conformance testing is in progress. Results should be available in a day or
two.

7.3 Destructive Samples

Destructive samples of the HDPE welding are being marked approximately every 500 feet and will be
tested on site.

8. SCHEDULED WORK FOR THE NEXT THREE WEEKS:

8.1. Diversion ditch - This should be complete by July 18, or July 21, 1997.

8.2 GundSeal installation - Estimate completion on July 18, 1997.

8.3 Geocomposite installation - Should be complete by July 22, 1997.

8.4 Subdrains - Start approximately July 23, 1997, after geocomposite installation.
8.5 Vegetative cover - Envirocon has this stockpiled in the borrow.

8.6 Concrete - Jeff Brown stated that this would be done on schedule

9. OTHER BUSINESS:

Tom Berry stated that there would be several tours of Pit 6, Site 300 in the next week or two. He stated
that DTSC and DOE would be on site July 17, 1997 between 9:00 and 11:00 to see the construction
progress. Tom Berry also noted that DOE would be on site again July 25, 1997.



MINUTES OF PROGRESS MEETING NO. 7
LLNL SITE 300 - PIT 6 LANDFILL CLOSURE

Date: July 23, 1997 ~
Time: 9:00 a.m. to 9:45 a.m.
Location: LLNL, Site 300, Pit 6 Construction Trailer
Purpose: Discuss progress to date and resolve any problems with regard to construction
schedule, safety, quality assurance, and contractual issues related to construction
of the landfill closure.
Attendees:
Harry Benstead LLNL
Jeffery Brown Envirocon
Nancy Evans GCS
Rick Kiel GCS
Ken Haskell Golder Associates
Cal Dibble LLNL
Dave Littlefield LLNL
Mel Villegas LLNL
Howard Myers GSE
AGENDA: The following agenda was followed during Progress Meeting No. 7

A e A

Review of work progress since previous meeting

Field observations, problems, conflicts, which impede work progress or access
Review requests for information

Review proposed changes

Status of submittals

Safety observations

Inspections in connection with work and coordination

Scheduled work for the next three weeks

Other business



CONSTRUCTION PROGRESS MEETING NO. 7
LLNL Site 300 - Pit 6 Landfill Closure
9:00 a.m. - July 23, 1997

1. REVIEW OF WORK PROGRESS SINCE PREVIOUS MEETING:

~.

1.1 Diversion Ditch
Jeff Brown stated that the diversion ditch is two thirds complete and the plunge pool has been excavated.
Envirocon is waiting on additional geotextile to be delivered.

1.2 GundSeal Installation
Howard Meyers of GSE summarized the progress. He stated that the GundSeal installation was completed
on July 22, 1997.

1.3 Geocomposite Installation
Howard Meyers stated that GSE is currently installing the geocomposite over the GundSeal and that this
operation should be complete by July 24, 1997.

1.4 Other

Envirocon is placing the remainder of the fill in the north anchor trench and the north berm.

2. FIELD OBSERVATIONS. PROBLEMS, CONFLICTS. WHICH IMPEDE WORK
PROGRESS OR ACCESS:

2.1 Trapezoidal ditch

Jeff Brown stated that he thought that the intent of the trapezoidal ditch to the south of the landfill was to
run along the toe of the slope, but when it was laid out it was approximately 12 feet from the toe of the
slope. Jeff stated that he would like to get together with Ken Haskell of Golder after the meeting to find a
resolution to this problem.

2.2 Surveying .
Cal Dibble apologized on behalf of the surveyors for not getting back to Harry Benstead for over a week.
The LLNL surveyors were at a convention.

3. REVIEW REQUESTS FOR INFORMATION: - None
4. REVIEW PROPOSED CHANGES: -None
S. STATUS OF SUBMITTALS:

3.1 GundSeal
The submittal for the GundSeal material is being held until further information is provided by GSE.

5.2 Geocomposite
The submittal for the Geocomposite material is being held until further information is provided by GSE.



53 HDPE pipe and CMP

Jeff Brown stated that he asked Ken Haskell if it would be acceptable to use SDR 17 HDPE pipe instead of
SDR 26 pipe. Ken had approved this request due to the SDR 17 HDPE pipe being a better pipe.
Envirocon is currently working on getting a submittal for the HDPE pipe and the CMP.

6. SAFETY OBSERVATIONS:

Jeff Brown stated that there hdve been no incidents and no one h;s been hurt.

7. INSPECTIONS IN CONNECTION WITH WORK AND COORDINATION:

7.1 CQA Re-survey of General Fill

Harry Benstead stated that the re-survey is complete and that it is being colorized. Jeff Brown asked if the
survey could be reviewed without waiting for it to be colorized. Harry stated that he would get these
copies.

7.2 Conformance Testing
Conformance is complete except for a geocomposite peel adhesion test. Nancy Evans stated that a retest
was ordered and that this result should be available by the end of the day.

7.3 Destructive Samples

Nancy Evans stated that 13 fusion welded destructive samples and 3 of the extrusion welded samples were
tested for peel and shear. All samples passed. Seams were also air pressure tested and vacuum tested.
All testing of the GundSeal is compiete.

8. SCHEDULED WORK FOR THE NEXT THREE WEEKS:

8.1. Diversion ditch - Waiting on geotextile to finish, should be here by July 29, 1997.

8.2 Geocomposite installation - Complete by July 24, or first thing July 25, 1997.

8.3 Subdrains - The HDPE pipe will be here July 24, 1997. It required custom drilling. Cal Dibble
asked why the pipe required custom drilling. Jeff Brown stated that his supplier was Harrington
Plastics and this was not a common perforation on stock. Ken Haskell stated that the holes were
set and machined drilled and that it shouldn’t require any additional time to manufacture. Jeff
commented that he had used corrugated pipe that had come pre-fabbed with a textile sock. Cal
stated that he would look into this for further projects.

8.4 Roads - The surveyors will be out tomorrow between 7:30 and 8:00 a.m. to establish control for
the roads.

8.5 Vegetative cover - Envirocon will place after GSE is finished installing the geocomposite.

8.6 Concrete - Jeff Brown stated he is still in the process of finding a subcontractor.

9. OTHER BUSINESS:

Cal Dibble stated that Tom Berry would like to see monuments installed at the corners of the landfill. The
as-built GundSeal drawings will establish the limits of the geosynthetic liner system. Cal Dibble also told
GCS that Tom Berry would be looking for the red line surveys and the finial surveys as soon as possible.




Cal Dibble also asked if the site had a security visit today. Harry Benstead stated that the security team
had been on site first thing this morning. Cal noted that anyone caught with alcohol or any unpermitted
item on site would be fired, no excuses.

it



MINUTES OF PROGRESS MEETING NO. 8
LLNL SITE 300 - PIT 6 LANDFILL CLOSURE

Date: July 30, 1997 N
Time: 9:00 a.m. to 9:30 a.m.
Location: LLNL, Site 300, Pit 6 Construction Trailer
Purpose: Discuss progress to date and resolve any problems with regard to construction
schedule, safety, quality assurance, and contractual issues related to construction
of the landfill closure.
Attendees:
Harry Benstead LLNL
Jeffery Brown Envirocon
Nancy Evans GCS
Ken Haskell Golder Associates
Cal Dibble LLNL
Gennie McPeak LLNL
Tom Berry Weiss Associates

AGENDA: The following agenda was followed during Progress Meeting No. 8

Inspections in connection with work and coordination
Scheduled work for the next three weeks
Other business

1. Review of work progress since previous meeting
2. Field observations, problems, conflicts, which impede work progress or access
3. Review requests for information
4. Review proposed changes
3. Status of submittals
6. Safety observations
7.
8.
9.




CONSTRUCTION PROGRESS MEETING NO. 8
LLNL Site 300 - Pit 6 Landfill Closure
9:00 a.m. - July 30, 1997

L REVIEW OF WORK PROGRESS SINCE PREVIOUS MEETING:

1.1 Geocomposite Installation
Harry Benstead noted that this was completed the morning of July 25, 1997.

1.2 Vegetative Cover
It was incorrectly stated at the meeting that the vegetative cover placement started on July 29, 1997. The
actual start date of this operation was July 25, 1997.

2. FIELD OBSERVATIONS. PROBLEMS. CONFLICTS. WHICH IMPEDE WORK
PROGRESS OR ACCESS: )

2.1 Concrete

Jeff Brown stated that Envirocon is in that process of hiring a subcontractor for concrete. He also stated
that they are proposing to use shotcrete instead of concrete. The difference between shotcrete and
concrete is mainly in the application. Shotcrete is sprayed on, where as concrete is cased. Shotcrete
exceeds class II concrete strength which is called for in the specifications. Another difference is that the
specification for the wing walls use course aggregate (3/4”) and shotcrete uses 3/8” aggregate. Jeff Brown
noted that in addition to expansion joints placed every 20 feet there will also be tooled crack control joints
placed at intervals of 10 feet between the expansion joints. Cal Dibble asked what the warranty of the
shotcrete would be. Jeff Brown stated that it would be the same as what is called for with the concrete,
which is 1 year. Cal Dibble asked if this would be an adequate amount of time to determine if the
shotcrete job was done correctly and if it would stand up to the site conditions. Ken Haskell stated that a
period of a year, which would cover a seasonal cycle of drying and hydration would be sufficient to see if
the shotcrete would stand up to cracking and degradation. Cal Dibble asked if there would be any impact
on schedule. Jeff Brown stated that there wouldn’t be any effect on the schedule.

2.2 Geotextile

Envirocon is currently waiting for additional geotextile to arrive on site,so that they can finish the
diversion ditch and they can start the subdrains. Tensar promised that the additional geotexile would be
delivered by July 29, 1997 and it still isn’t here.

3. REVIEW REQUESTS FOR INFORMATION: - None

4. REVIEW PROPOSED CHANGES:

Jeff Brown stated that he is currently working on two changes; one for the additional concrete changes
and one for additional hydration of site soils for placement. Tom Berry asked when he would see a copy
of the proposed changes. Harry Benstead stated that it would be after all the paperwork was finished and
after it went through the proper channels to see if it was a valid claim. Jeff Brown stated that no change
order has been submitted yet, but one will be in the works for the additional CMP and the two headwalls.
It was noted that the hydration of the soils would be an additional claim and not a change order item.




S. STATUS OF SUBMITTALS:

5.1 GundSeal

The submittal for the GundSeal material is being held until further information is provided by GSE.
Nancy Evans stated that she gave Jeff Brown a punch list of items that are still required. He is working
on getting these items from GSE.

5.2 Geocomposite
The submittal for the Geocomposxte material is being held until further information is provided by GSE.
Jeff Brown is working on getting this information.

5.3 HDPE pipe and CMP

Jeff Brown stated that he is working on getting these submittals and should have them in the next day or
two.

6. SAFETY OBSERVATIONS:

Harry Benstead stated that there have been no incidents and no one has been hurt. Cal Dibble stated the
dust complaint has subsided from the next door rifle range.

7. INSPECTIONS IN CONNECTION WITH WORK AND COORDINATION:

7.1 Survey

Harry Benstead stated that the surveyor were on site July 24 and July 25, 1997. Cal Dibble asked if the
surveyors were responding to our requests in a timely manner. Harry Benstead stated that there has been
no further problem with getting them out on site.

7.2 Atterberg and sieve testing of vegetative cover

Nancy Evans is currently testing the vegetative cover soil for sieve and Atterberg analysis. Cal Dibble
asked if GCS had followed up by writing a letter to LLNL to transfer budget expenses from one task
number to another. This request was based on conducting soil testing on site by GCS instead of
subcontracting the work. Nancy Evans stated that Rick Kiel would be the person to ask with regard to this
question. Jennie McPeak stated that it had been done and that she had seen the paperwork.

8. SCHEDULED WORK FOR THE NEXT THREE WEEKS:

8.1. Diversion ditch - Complete by early next week.

8.2 Subdrains - The HDPE Wyes will be here July 31, 1997. Env1rocon will start welding pipe
{OMOITOW.

8.3 Roads - Jeff Brown stated that this would be the last item done for the project.

8.4 Vegetative cover - Envirocon anticipates this done by Friday, August 1, 1997.

8.5 Concrete - This will be done on schedule.

8.6 Hydroseeding - This will also be an item that will be done at the end of the job. Envirocon is in
the process of finalizing a subcontractor.

9. OTHER BUSINESS:
Cal Dibble stated that DOE was extremely pleased with this project. Cal had asked that this praise be put
in writing.




MINUTES OF PROGRESS MEETING NO. 9
LLNL SITE 300 - PIT 6 LANDFILL CLOSURE

Date: August 6, 1997 .
Time: 9:00 a.m. to 9:30 a.m.
Location: LLNL, Site 300, Pit 6 Construction Trailer
Purpose: Discuss progress to date and resolve any problems with regard to construction
schedule, safety, quality assurance, and contractual issues related to construction
of the landfill closure.
Attendees:
Harry Benstead LLNL
Jeffery Brown Envirocon
Nancy Evans GCS
Ken Haskell Golder Associates
Cal Dibble LLNL
Tom Berry Weiss Associates
AGENDA: The following agenda was followed during Progress Meeting No. 9

WAL R LN -

Review of work progress since previous meeting

Field observations, problems, conflicts, which impede work progress or access
Review requests for information

Review proposed changes

Status of submittals

Safety observations

Inspections in connection with work and coordination

Scheduled work for the next three weeks

Other business



CONSTRUCTION PROGRESS MEETING NO. 9
LLNL Site 300 - Pit 6 Landfill Closure
9:00 a.m. - August 6, 1997

1. REVIEW OF WORK PROGRESS SINCE PREVIOUS MEETING:

~

1.1 Vegetative Cover
Jeff Brown stated that the vegetative cover was complete except for the side slopes, which will be pushed
in once the subdrains are installed.

1.2 Subdrains
The subdrains are currently being installed. This operation should be done in the next day or two
according to Jeff Brown.

1.3 Concrete/Shotcrete
The shotcrete drainage ditches will be dug next week by the August 18, 1997.

2. FIELD OBSERVATIONS. PROBLEMS. CONFLICTS, WHICH IMPEDE WORK
PROGRESS OR ACCESS:

2.1 Geotextile

Jeff Brown stated that even with the additional two rolls of geotextile that arrived last Friday, Envirocon
came out 3,000 square feet shy of the estimated quantity of geotextile needed to complete the drainage
ditches. Jeff is trying to get the geotextile locally so that the schedule won’t be delayed due to shipping.
The geotextile previously used was Evergreen geotextile supplied by Tensar. This last bit of geotextile
will be produced by Synthetic Industries which is the same product used for the geocomposite. Cal Dibble
asked if this was acceptable to Golder. Ken Haskell responded that this would not pose a problem and
that this product was one of the acceptable geotextiles listed in the specifications.

3. REVIEW REQUESTS FOR INFORMATION: - None
4. REVIEW PROPOSED CHANGES:

Jeff Brown stated that he is currently working on two changes; one for the additional concrete changes
and one for additional hydration of site soils for placement. Harry Benstead noted that he still has not
seen any paperwork from Envirocon.

Ken Haskell asked what had been done about the approval of shotcrete for concrete. Harry Benstead
stated that he had answered and approved the RFI submitted by Envirocon.

s. STATUS OF SUBMITTALS:

S.1 GundSeal
The submittal for the GundSeal material is being held until GSE provides friction angle test results and
Envirocon provides the remainder of the warranty which GSE didn’t provide. GSE provided a 1 year




warranty on the installation and 5 years on the materials. Envirocon will have to provide a 5 year
warranty for installation and a 20 year warranty for materials as per the specifications.

5.2 Geocomposite

The submittal for the Geocomposite material is being held until further information is provided by GSE
and Envirocon. This is the same information that is required for the GundSeal.

S.3 HDPE pipe and CMP

Harry Benstead faxed the CMP submittal to Barry MacDonnell and he approved it. Harry also handed the
submittal of the HDPE pipe to Ken Haskell at the progress meeting. By the end of the meeting, Ken
approved the submittal with the exception that Envirocon could use a thicker pipe than specified as
requested by Envirocon. The contractor will use an SDR 17 pipe instead of an SDR 26 pipe.

6. SAFETY OBSERVATIONS:

Jeff Brown stated that there have been no incidents and no one has been hurt.

7. INSPECTIONS IN CONNECTION WITH WORK AND COORDINATION:

7.1 Survey

Nancy Evans previously gave Harry Benstead a list of survey prints that she needs for the final report.
Harry Benstead stated that he was unable to contact the surveyors, but that he would get these to her as
- soon as possible.

7.2 Testing of Vegetative Cover Soil
Nancy Evans is continuing to test the vegetative cover soil as it is being placed for sieve and Atterberg
analysis.

7.3 Conformance Testing of Geotextile
Nancy Evans stated that she had sent out a conformance sample of geotextile on August 4, 1997. Results
should be available soon. The apparent open size test requires more time and may cause some delay.

8. SCHEDULED WORK FOR THE NEXT THREE WEEKS:

8.1. Vegetative cover - Complete except for side slopes which will be complete by the end of the
week.

8.2 Diversion ditch - Will be complete once additional geotextile arrives on site.

8.3 Subdrains - Will be covered by August 8, 1997

8.4 Shotcrete - Jeff Brown stated that this may be delayed to August 18, 1997.

8.5 Roads - This will be the last item done.

8.6 Hydroseeding - Jeff Brown stated that Fast Grass would be their subcontactor and that they are
in the process of finalizing their contract.

8.7 Borrow - Finishing grading of borrow area to drain

8.8 V - ditch - Start August 11, 1997.




9. OTHER BUSINESS:
Tom Berry asked Cal Dibble if he wanted Envirocon to stockpile soil for the next phase of construction.
Cal stated that he didn’t and that would be covered in the next phase of construction.




MINUTES OF PROGRESS MEETING NO. 10
LLNL SITE 300 - PIT 6 LANDFILL CLOSURE

Date: August 13, 1997

Time: 9:00 am. t0 9:20 am.

Location: LLNL, Site 300, Pit 6 Construction Trailer

Purpose: Discuss progress to date and resolve any problems with regard to construction

schedule, safety, quality assurance, and contractual issues related to construction
of the landfill closure.

Attendees:
Harry Benstead LLNL
Jeffery Brown Envirocon
Nancy Evans GCS
Rick Kiel GCS
Ken Haskell Golder Associates
Cal Dibble LLNL
Tom Berry Weiss Associates
Dave Littlefield LLNL
Gennie McPeak LLNL

AGENDA: The following agenda was followed during Progress Meeting No. 10

Review of work progress since previous meeting

Field observations, problems, conflicts, which impede work progress or access
Review requests for information

Review proposed changes

Status of submittals

Safety observations

Insnections in connection with work and coordination
o with work and rdmation
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Scheduled work for the next three weeks
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CONSTRUCTION PROGRESS MEETING NO. 10
LLNL Site 300 - Pit 6 Landfill Closure
9:00 a.m. - August 13, 1997

L REVIEW OF WORK PROGRESS SINCE PREVIOUS MEETING:

1.1 Vegetative Cover
Jeff Brown stated that the vegetative cover had been completed.

1.2 Subdrains
The subdrains are complete. Envirocon will start to dig the shotcrete lined drainage ditches today, August
13, 1997.

1.3 Borrow Area
Envirocon started regrading the borrow area today.

2. FIELD OBSERVATIONS, PROBLEMS, CONFLICTS, WHICH IMPEDE WORK
PROGRESS OR ACCESS:

2.1 Geotextile
Jeff Brown stated that he is still waiting for the additional rolls of geotextile. The rolls have been shipped
and should be on site any day.

3. REVIEW REQUESTS FOR INFORMATION: - None

4. REVIEW PROPOSED CHANGES:

Harry Benstead stated that he had received the official paperwork from Envirocon for their claim of
additional hydration of site soils for placement. Envirocon’s claim has been sent out to the appropriate
LLNL personnel for review.

S. STATUS OF SUBMITTALS:

5.1 GundSeal/Geocomposite

The submittal for the GundSeal material is being held until GSE provides friction angle test results and
Envirocon provides the remainder of the warranty which GSE didn’t provide. GSE provided a 1 year
warranty on the installation and 5 years on the materials. Envirocon will have to provide a 5 year
warranty for installation and a 20 year warranty for materials as per the specifications. Jeff Brown stated
that he had talked with GSE and they would be faxing the friction angle test results. Jeff also noted that
he would write the extended geosynthetic materials and installation warranties for Envirocon.

5.2 Hydroseeding
Envirocon received submittal information from their subcontractor, Fast Grass today. This information

will be submitted for review.



6. SAFETY OBSERVATIONS:

Jeff Brown stated that there have been no incidents and no one has been hurt.

1. INSPECTIONS IN CONNECTION WITH WORK AND COORDINATION:

7.1 Surveys

Harry Benstead noted that LLNL’s survey crew are on site today to survey the final grade of the vegetative
cover layer. Cal Dibble asked if the final survey would match the design grading plan for the vegetative
cover. Jeff Brown stated that it would be close. Ken Haskell said that he would have to hold comment
until he saw the final survey. Cal Dibble stated that the calculations for the next phase of construction
would be off if the survey wasn’t in substantial compliance with the design grading plan. It was also
noted by Jeff Brown that he had asked for the completed survey data as soon as possible from the
SUrveyors.

7.2 Testing of Vegetative Cover Soil

Nancy Evans stated that she would be finished testing the vegetative cover soil for sieve and Atterberg
analysis by the end of the week.

8. SCHEDULED WORK FOR THE NEXT THREE WEEKS:

8.1. Drainage system - Complete by the end of the, August 15, 1997

8.2 Shotcrete - Subcontractor will begin setting forms next week. The subcontractor (Johnson
Western Gunite) is currently working on another project for LLNL. This other project (801) has
priority over this job as noted by Cal Dibble.

8.3 Roads - Envirocon will start on them early next week.

8.4 Hydroseeding - Jeff Brown stated that Fast Grass has been scheduled to start hydroseeding on
Monday, August 18, 1997.

9. OTHER BUSINESS:

Concrete rings - Cal Dibble stated that LLNL’s Plant would like the concrete rings. Some of the rings
will remain on site.

Ribbon cutting ceremony - Cal Dibble stated their has been no further word on this.

SWPPP - Sandy Mathews has still not signed off on this submittal. Tom Berry will follow through with
this by contacting Sandy and secing what further items she needs.

Preliminary walk through of the site - scheduled for August 21, 1997 at 9:00 a.m.

Cal Dibble mentioned that he is still trying to get a letter from DOE, putting in writing the praise that Jim
Davison gave to this project during his visit to the site.




MINUTES OF PROGRESS MEETING NO. 11
LLNL SITE 300 - PIT 6 LANDFILL CLOSURE

Date: August 20, 1997
Time: 9:00 a.m. to 9:30 a.m.
Location: LLNL, Site 300, Pit 6 Construction Trailer
Purpose: Discuss progress to date and resolve any problems with regard to construction
schedule, safety, quality assurance, and contractual issues related to construction
of the landfill closure.
Attendees:
Harry Benstead LLNL
Jeffery Brown Envirocon
Nancy Evans GCS
Ken Haskell Golder Associates
Cal Dibble LLNL
AGENDA: The following agenda was followed during Progress Meeting No. 11
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Review of work progress since previous meeting

Field observations, problems, conflicts, which impede work progress or access
Review requests for information

Review proposed changes

Status of submittals

Safety observations

Inspections in connection with work and coordination

Scheduled work for the next three weeks

Other business



CONSTRUCTION PROGRESS MEETING NO. 11
LLNL Site 300 - Pit 6 Landfill Closure
9:00 a.m. - August 20, 1997

1. REVIEW OF WORK PROGRESS SINCE PREVIOUS MEETING:

1.1 Drainage Ditches
Jeff Brown stated that this is on going.

1.2 Culverts
Envirocon has three more culverts to install and two more to dig.

1.3 Access Ramp
Envirocon should be done with this by noon today.

14 Roads
Jeff Brown stated that the road aggregate will be placed next week.

1.5 Other
Johnson Western Gunnite was on site August 19, 1997. One and one half headwalls formed.
Additional rip rap arrived on site for plunge pools at north diversion ditch.

2. FIELD OBSERVATIONS. PROBLEMS. CONFLICTS. WHICH IMPEDE WORK .
PROGRESS OR ACCESS: - None

3. REVIEW REQUESTS FOR INFORMATION: - None
4. REVIEW PROPOSED CHANGES: - None
5. STATUS OF SUBMITTALS:

S.1 GundSeal/Geoscomposite

Both submittals have been approved. Envirocon will still provide an extended materials and installation

warranty as required by the specifications.

5.2 Hydroseeding

Pacific Coast Seed sent a letter to Envirocon which stated that they would use Bromus in their hydroseed
mix instead of Bromyus hordeceous (also known as Blando Bromegrass). Ken Haskell reviewed the letter

and approved the submittal verbally.

5.3 Shotcrete
Harry Benstead stated that he had approved this submittal.



6. SAFETY OBSERVATIONS:

Jeff Brown stated that there have been no incidents and no one has been hurt.

7. INSPECTIONS IN CONNECTION WITH WORK AND COORDINATION:

7.1 Surveys

Harry Benstead noted that the vegetative cover survey had been received on August 19, 1997. Nancy
Evans stated that she had looked it over and noticed some possible high and low spots. Cal Dibble stated
that Harry Benstead had made him aware of this. Nancy also stated that this may be a plotting problem
caused from the cross hairs of the surveys not matching up. The surveys were provided to GCS in disk
form and will be checked at the office by Golder Associates. Cal Dibble asked that Golder keeps him
informed.

7.2 Shotcrete

Nancy Evans asked if there were any stipulations with acquiring CEL to come in and take cylinders of the
shotcrete. Harry Benstead stated that since CEL already is a subcontractor of LLNL,they would only need
a days notice.

7.3 Preliminary Walk Down

This has been scheduled for tomorrow, August 21, 1997 at 9:00 a.m. Harry Benstead stated that he would
try to get in touch with Sandy Mathews to include her in the walk down.

8. SCHEDULED WORK FOR THE NEXT THREE WEEKS: - Complete by August 29, 1997

8.1. Drainage system - On going.

8.2 Shotcrete - Will begin shooting on Monday or Tuesday depending on when the form work gets
done.

8.3 Roads - Envirocon will start on them on Monday, August 25, 1997.

8.4 Hydroseeding - Jeff Brown stated that Fast Grass has been rescheduled for Monday, August 23,
1997.

9. OTHER BUSINESS:

Final Walk Down - A final walk down will be scheduled sometime after the shotcrete is done. Most
likely the end of next week. Cal Dibble stated that this would just be a formality and that he didn’t
anticipate any problems.

Ribbon cutting ceremony - There will be no ribbon cutting ceremony, but Jim Davison is preparing a
complimentary letter covering his visit to Pit 6. Cal Dibble stated that he would get copies to everyone
involved.
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As-Built Drawings







PLOT SCALE 1:200

10-28~87 10:36

¥G D \963-T106,007\ 8163

AT \AD\
LAWRENCE LIVERMORE NATIONAL LABORATORY
SITE 300
DRAWING NO. TITLE
& 1 COVER SHEET
. < 2 OVERALL LAYOUT PLAN
/fo 3 EXISTING TOPOGRAPHY
4 FIRING RANGE DEMOLITION PLAN
5 SUBGRADE GRADING PLAN
pLeasadon g 6 GEOGRID LAYOUT PLAN
e 7 GENERAL FILL GRADING PLAN
8 VEGETATIVE COVER GRADING PLAN
g TYPICAL CROSS SECTIONS
o 10 MISCELLANEOUS DETAILS
VICINITY MAP_ eb COVER DETAILS AND NOTES
M 12 SURFACE WATER CONTROL PLAN
13 SUBDRAIN CONTROL PLAN e e e
‘ 14A SURFACE WATER CONTROL DETAILS T, ,nl
os AngeTe3 q 14B SURFACE WATER CONTROL DETAILS ::,,L s ::E :Zr
w 14C SURFACE WATER CONTROL DETAILS P Eo—
14D SURFACE WATER CONTROL DETAILS ’ : ,, pT—
15 BORROW AREA 1 GRADING PLAN AND SECTION [ T ..
LOCATION MAP 16 AS-BUILT HDPE PANEL LAYOUT —— Gol
177 FINAL SURVEY Fm o ____ & e
wwor | xeo PROECT | LNL/PIT 8 LANDFLL COVER/CA

BCALE: AS SHOWN

&

LAWRENCE LIVERMORE |— .. %
NATIONAL LABORATORY

ORAWING NO. R

SITE 300 1




10-28-57 941

OWG 10 \963-71081007\37 64

RCRA
CAPPING
OF PIT 1
rcra M -
CAPPING
OF PIT 7

VEGETATIVE

L
5w

AREA  J

L

150 300 0 2000

FEET

SCALE IN FEET

4

i

TR

{1
. " !

" /SItE 300
" BOUNDAR

PISTOLRRANGE
COVERS

\’ \ \ P
+—_ D PT8

CENTRAL GSA

SITE 300

I’.\ ~ .
AT
{’ CARNEGIE SVRA

] RESIDENCE AREA™ ..
l ~

LLNL DRAWING ID: PSZ 97-300-018D

AS—BUILT |SSUE | DATE l OCTOBER 30, 1997 DRAWING NO. 2
LEGEND: PE/A 0. UTTLEFIELD DATE 1/18/97
SL/GL D. UNG DATE 1/17/97
$-15 NOTES:
2 INTERMITTENT SPRING CULVERT V SECURITY P. BAKER DATE 114797
< Ve BORROW AREAS 1) FINAL GRADE OF THE BORROW AREA SHALL MAVE A MINIMUM OF 3% SLOPE
42 ON THE FLOOR FOR POSITIVE ORAINAGE AND A MAXIMUM OF 3:1 SIDE SLOPE. ®/0 L. PAUKERT DATE 1/22/97
r——n 2) ALL DISTURBED AREAS TO BE RE—-VEGETATED. H.C. J. FORTE DATE 1/18/97
v
l:] BUILDING >+ ADIT, INACCESSIBLE |L J, S]Egg(‘;}""‘éﬁ)&%} PFN ERD - 96001 LLNL DWG, NO. [
AS—-BUILT NOTES: DES BY BAM -~
AlL ANOP APPROXIMATE LOCATIONS OF LY BORROW AREA AND STAGING AREA LOCATIONS MODIFIED AS SHOWN. \E
- TRAILER OR CANOPY Sy SOLID WASTE DISPOSAL TRENCHES Ry CONTRACTOR STAGING AREA A NO STAGING AREA LotA ke | o ! GOl(clﬁs
- A BORROW AREA NO. 2 NOT USED.
——{ CHK BY KGH . - .
PAVED ROAD PROJECT NO.: 963~7108 ] TASK NO.: 41
% APPROXIMATE LOCATIONS OF s @ meeems = wee LIMIT OF CONSTRUCTION PROJECT:
ANIMAL BURIAL PITS RYW BY Ks0 LLNL/PIT 6 LANDFILL COVER/CA
T T T T UNPAVED ROAD SHEET TITLE:
seAlE: o SHOWN OVERALL LAYOUT PLAN
H oF 20
LAWRENCE LIVERMORE |2 or &0
D . -
NATIONAL LABORATORY
SITE 300 2 0




10-28-97 w42

__{.NAAJJHO

98750

£ 16!

LEGEND:

7 APPROXIMATE LOCATION

/A OF ANIMAL BURIAL PITS
APPROXIMATE LOCATION OF

SOLID WASTE DISPOSAL TRENCHES

GROUND ELEVATION CONTOURS
IN FEET, MSL

wam mm wew  FORMER FENCE LINE
—— ——  EXISTING ORAINAGE
7T EXISTING DIRT ROAD
’ 5% EXISTING MONITORING WELLS
A
NOTES:

1) TOPOGRAPHY SUPPLIED BY LAWRENCE LIVERMORE
NATIONAL LABORATORY. DRAWING NO. $86010.
COORDINATES ARE BASED ON SITE 300-SPECIFIC GRID SYSTEM.

2) LOCATION OF MW K6-32 IS APPROXIMATE.

A730 0 40 80
‘ o= e ]
SCALE IN FEET

LLNL ORAWING ID: PSZ 97-~300-0190

AS—BUILT ISSUE I DATE ] OCTOBER 30, 1997 DRAWING NO. 3
PE/A | D. LITTLEFIELD DATE 1/18/97
st./GL 5 0. UNG DATE 1/17/97
SECURITY *  P. BAKER DATE 1/14/97
M/0 1 L PAUKERT DATE 1/22/97
H.C. | 4 FORTE DATE V/15/87
PN | ERD - 96001 LLNL OWS, NO. l
)
ES BY E BAM
!

R BY DR
]
CHK BY | KGH PROJECT NO.: 963~7108 | task No: et
; PROJECT:
AW BY Ks0 LLNL/PIT 6 LANDFILL COVER/CA
—{ SHEET TiLE:

4500 EXISTING TOPOGRAPHY

SCALE: AS SHO\NN
LAWRENCE LIVERMORE |25 3 o X

DRAWING NOG. REY

E 1698250
£ 1698750

WG M \963-7108\007\5183

REFERENCE: LAWRENCE LIVERMORE NATIONAL LABORATORY PLANT ENGINEERING, OWG. NO. S96010.

Lg NATIONAL LABORATORY
SITE 300

3

0




:
|
H
b

10-28-97 10:50

DwC 0 \963-7108\007\5168

~REMOWE=ASPHALT
CONCRETE RUNWAY
(SEE NOTES 1 AND 4)

'\.MMAL BlrAL BT

LEAVE THIS SECTION OF F
ASPHALT CONCRETE /RUNWAY @
] é

s -

! i

RN e

P (S &

F

e C g
- i y ;§
) Py
G
+ ) "'
) o
. v
e g
|

=

S I

[] 40 80

SCALE IN FEET

&k
-~

NI
REMOVE ASPHALT CONCRETE FLOOR
! AND CONCRETE FOOTINGS -~
[ (SEE NOTES 2 AND 4) N

REMOVE FIRING SHED
(SEE NOTES 3 AND 4)

REFERENCE: LAWRENCE LIVERMORE NATIONAL LABORATORY PLANT ENGINEERING, DWG. NO. S96010.

LEGEND:

APPROXIMATE LOCATION
OF ANIMAL BURIAL PITS

APPROXIMATE LOCATION OF

SOLID WASTE DISPOSAL TRENCHES

FORMER FEMCE LINE

sy

EXISTING DIRT ROAD

NOTES:
1) THE EXISTING ASPHALT CONCRETE RUNWAY IS ESTIMATED TO BE 2 to 4 INCHES THICK.

2) THE EXISTING CONCRETE SLAB IS ESTIMATED TO BE 2 TO 6 INCHES THICK.
EXISTING CONCRETE IS REINFORCED WITH STEEL REBAR.

3) THERE ARE APPROXIMATELY 20 CONCRETE PIERS ESTIMATED TO BE 12 TO 14 INCHES
IN DIAMETER AND 2 FEET DEEP

4) THERE ARE APPROXIMATELY 5 CONCRETE FOOTINGS ESTIMATED TO BE 15 FEET LONG BY
18 INCHES WIDE BY 2 FEET DEEP

6) ALL DEMOLITION DEBRIS ~ENGEPF-STEELPLAFES- SHALL BE HAULED OFF-SITE.

7) AUTHORIZATION MUST BE RECEIVED FROM LLNL HAZARDS CONTROL PRIOR TO
HAULING ANY DEMOLITION DEBRIS OFF-SITE.

AS-BUILT NOTES:
A STEEL PLATES NOT SALVAGEABLE.

AASPHALT CONCRETE LAYER ON RUNWAY WAS TOO THIN TO PICK UP

LLNL DRAWING 10; PSZ 97-300-020D

AS~BUILT {SSUE | DATE ’ OCTOBER 30, 1997 DRAWING NO.[ 4

PE/A D. LITTLEFIELD DATE 1/18/97
SL/GL D. UNG DATE 1/17/97
SECURITY P. BAKER DATE 1/14/87
M/0 L. PAUKERT DATE 1/22/97
H.C, J. FORTE DATE 1/15/97
PFN ERD - 95001 LLNL DWG. NO. I

OES BY BAM

DR BY  |DVR/BAM

CHK 8Y KGH PROJECT NO.: 963-7108 | Task wo:  ant
PROJECT:

RYW BY Ks0 LLNL/PIT 6 LANDFILL COVER/CA
SHEET THLE:

FIRING RANGE DEMOLITION PLAN

SCAEAS SHOWN

LAWRENCE LIVERMORE [t o

NATIONAL LABORATORY |— et 1 =n
SITE 300 4 Y




‘ §

0 G 00€ 3LIS _ F ;

5 K

————— 1 AMOLVHOHY1 TYNOILVYN 3 : y

@0 H -,

o s ws] JHOWHIAIT 3ONIHMV z 1 A

G 2 i

p =3 g ! A

NVd ONIQYHD Javuosns NMOHS SV iawos 8 ‘ 3

UL 133HS - ¢

VO/HIA0O TIUANYT 9 L/ W1 e B e

iy voN isvL | BOIL-£96 TON 103rodd KoM A8 MO TN waaano N ) oo . -~ \\(' - § A

T VIG B DRSS NN 2 re ~ \ ~o ¥ 4

X7 ro-o ) I N N WS 2 !

nve/e3d] a8 ¥ B e j r~ ~ TR RN ~ 5 3

N ~ ~ N = i '

IIP] SN KN \‘ TN L ¢ )

1334 NI YOS - A

- A8 S30 N -

03 of 3 )

l "ON "OMO N 10086 - Q¥3 Nid ;

L6/81/1 atve 31804 °F OH '1

N 16/22/) 3tva WYY 1 o/n B

16/¥1/1 avg ¥3INvE 4 ALN03S |

L8/er/A vo oNN "0 19/1s "

B L6/81/1 nve [ea (FERTUT I ] v/3d .
G ON ONIMY¥O £661 '0S ¥3IBOLDO ‘ 31va I Insst 1Ing-sv

Q1Z0-00€~L6 ZSd G ONIMYHO INTT

ST 1158691 Z9'SIbrIY | 19
G9'6/LT8691| £T'8BEYIV | 09
LL6STBE9L| LS BEBYIV | BS
Y6 ¥6¥8691| PP’ GI8YIY | 8BS
6¥'70G8691) 8BS’ PPBY IV | LS
08°6928691] 21'8l6¥iy | 9¢
£6'6¥28691( 08°658YLY | 4§
CYIBYBE9L! 06°¥BLYIY | ¢S
06°1268691| $6°¥SLvIy | €6

88°2928691{ 9L°LE8YIY | 2S | '3gvy9 MIAN HLM 13ATT ATILVRIXOHIdY dOL HLIM 3DV1d-Ni

v _Qq%nw?‘

o
S AN :
L8 \ i

Ry
SRR
& X
RIS

I
LT'SETBE91| 6G°08LYIY | 1S 1437 ZE-9% 113M ONNOHY 3did 313YONOD “INTT A8 XKL
1P'¥0S8691[ ¥6'£69VIY | OS | Q3103MIQ SY 30V1d NI 14371 38 OL SNOWO3S 3did uam:msv “«0056‘
(1334) | (1331) |-oN “NMOHS '

ONILSY3 | ONIHINON |INIOd| s30vyo LNG-SY 14300Y OL 0314IGOW SIONVHIIOL omovasv
SINIOd TOYINOD

'S3ION 1ina-sy

e F—\ A
T4 TVYINIO ¥0J II8VIAIOOV v SSTSTSTSTOS ) v/ , ‘
STVIM3LVA LND ¥3HLO ONY SAYIQ 10S JHL LVRL ¥IINIONI VDD HLIM ;,01?::;6:0:::&:3:&:0& o ——t&\\\
AJIWIA TUM YOLOVHINOD "3L1S~-440 0IINVH 38 TIVHS HOS ON (§ ,000&;.«0.0‘0’0&00’0.0:0\ <
SR SRR S Ar S
"03131d/0D S| NOILONYLSNOD ¥3LIV Q3AOW3Y 38 R RERLIIREELLRREEE XS e ‘
045! _3dlgd 3LIYIN0D, "NQILLONNISNOR ONINNG ST13M_ONNOYY NOILR3S N, \0@?.&0."»,9@,0&,0@%0’:6. — ’
Al SINOVIT V 30 INIWIOVTd Xg UILD3100d 38 TR A RS IR SBRLII KT L XX IS ex
60~9d3 OGNV 80-9d3 ‘£0-943_‘Z£=9X% 1Z=9) '¥0~-9% '€0-9% ST1IM (¥ “'e’b::*'o‘\’”%’3’0’0’6’0%’6?0‘09‘0’6’6’6’?‘3’3%.
1334 §T°0 -/+)3IONVH3I0L oNlavde (g = "’:& XX j‘ﬁ’:’:‘:@’:’:’:’ﬁ‘:9:‘3’:2:’:’:‘:’:’:..\
$OMavAdEdoL HoM ONV SWula T N R R IBELLCRRITERLOIRS
AONNOS 0S 3AOWIY OL AHVHOOJOL ONILSIX3 3avy9 (T 2 IS 9.9\‘!:,0.}000‘0.0’0’0,09’,0’0;9.»*.0‘ NS
‘WLSAS QI¥9 DI4103dS—00F 3LIS NO QISVE MV SILVNIGHOOO ~ \Q‘O’Q‘;}:QO:O:O:O% 131534 40,
‘010965 "ON ONIMVHO  "AYOLVHOEYT TYNOLLVYN RS s N \ K KKK 2565 :
3HOR¥IAN IONFUMYT A8 0INddNS AHAV¥O0dOL (1 \:(0.0;0'@;«&;~$, ~ SRR . ,

:S310N

/-

) 22 {0
O R IR e S DRI NG R IRAN,
L ICRICHXIRISERXSCHK ISR IS SR>y
R RIS
R R e SRR,

TR SRIKIHKH
SRR SRR

(2 00.0 0.~’.~ X0
R SO0 S S

ATVAONY DIL3NOVA 40 Siinn @
Q30v1d3Y¥ ONV (G3AOW3Y 38 OL T4
Q310VdHOONN ONILSIXI HUM Svyayy

NOILYY3d0 LNINJINOI AAVIH QALOIMLS3Y 40 LN —— e me o

ONIGENYD GNY ONIMY3TD JO 1IN 3LVRIXOYJdY — vt— 0005 1+ 1

avoyd LdIa ONILSIX3

H3BNNN ANY LNIOd TOYINOD 8s Q

YIGNANN ANV T13M ONIHOLINOW ONILSIXI I.O—9>I

AviNg gy 00—

(1S “L4) NOILYATII ONV SHNOLNOD 30vyoans ——C e
(ISH 1) SHNOINOD NOILYAII3 3OVJ¥NS ONNOHD ONILSIXI S e 5, »
i N ~ . R N
INITMOTS HOLIQ OMIISIX3 T S TNONIgENYD ONY - ONIEVITD

o 40 1IAIN ALYRIXOHIIY
e fmo N0 \IX0ddd

- N

.

‘AN39T




PRI Y . "8l
OO\ g
A Yo Vo 2 LEGEND:
\ Vo W0 ) ~ " JUY PREVIOUSLY EXISTING FENCELINE
/ | oy oy AN ~ aare
| .’I / { v
Lo Pl S R EXISTING DITCH FLOWLINE
i ' . N
/ [ v ! R
| [ Vo . o e T EXISTING GROUND SURFACE ELEVATION CONTOURS (FT., MSL)
[ i - i ”
[ ;! I.' P T — —_— {5 — SUBGRADE CONTOURS AND ELEVATION (FT., MSL)
v ; 1 ‘ P -
, LA ; Pl - R O GRADE BREAK
< ’ ! . -
7’ ’ i ,
7oy ;
4 - EXISTING MONITORING WELL AND NUMBER
yad ,’/ / ! ? e S ©K6-01
415000 ! / . ‘ v s, el N 415000
Hi C / - K S e = B 5 CONTROL POINT AND NUMBER
J - B I i N
/ ‘ N N ~ RIS
o F : : ' p : EXISTING DIRT ROAD
FTI i T AL TBURIALNETS
/ w / f P By & V . \\\
’ i ‘ 2 L] ; N = emm wm— we—  UMIT OF RESTRICTED HEAVY EQUIPMENT OPERATION
N 1 ! // + .
20 0 \ b ; I T ~ \ g
/| ’,' AT | : ! el PG . LIMITS OF MAGNETIC ANOMALY
Do ! f Y N I | ‘ l ~| ; "
o . 1 ¢ ’ Y \ e o) . N
/ / ! ! ke—os & ) // i i ] @ GURIATRE AREAS WITH TWO GEOGRID LAYERS SPACED AT A MIN. OF 6 IN.
5ol § i oy } / e . APART IN THE VERTICAL DIRECTION
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J / { { X L T NATIONAL LABORATORY. DRAWING NO. S96010. No. |  (Feer) (FEET)
/i ! | N ~ COORDINATES ARE BASED ON SITE 3CO-SPECIFIGAGRID SYSTEM.
/ / / \ 3 g ) 2) WELLS K6-03, K6—04, K6 21595 07P6 08 AND EP6-03 29 1 414697.94 11895504.41
i ! \ - . =03, K6-04, K- § —07, EP6- - 31 | 4147805 .
| ! : ; A I 3 : SHALL BE PROTECTED BY PLACER dr A 5 FT. DIA. CONCRETE PIPE <2 411337 ;2 :2::2:2 g;
. ! . A ‘ ! JUEEN SECTION AROUND WELLS DURING CONSTRUCTION. CONCRETE PIPE IS TO : :
; ! ’ Vol ! . { . BE REMOVED AFTER CONSTRUCTION IS COMPLETED. 53 | 414754.93 |1698521.90
i : i/ Y Bl ) ] 54 | 414784.90 [1698491.42
i Sl S | EP6-08 [ RN 55_| 414859.80 |1696249.93
! s AN I, | . - B . x5 T 56 | 414918.12 |1698289.80
[N ., o - . AS-BUILT NOTES: 57 | 414844.58 |1698502.49
/ 2 /’ e T : ] @5_07 . 58 | 414865.44 |1698494.94
. oy | g ) . A\ THE FOLLOWING SURVEY POINTS CHANGED: 59 | 414938.51 |1698259.77
f\ i ! : . CONTROL POINTS: 60 | 414986.23 [1698275.65
| / b ’ it 1T vommme | Easrmc 61 | 414915.62 |1698511.25
oLy & L 740 oS PO 100 | 414789.86 |1696231.62
. ,/ Z K6-15 o 1 NO. | (FEET) (FEET) 101 | 415002.63 |1698262.90
A . LTSl 104 | 414696.86 |1698440.28 102 | 414925.09 |1698514.48
YA, ! ~ A Y d 105 ] 414762.14 11698395.94 . N
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LEGEND:
.
= LIMIT OF LANDFILL COVER
. _—
s EXISTING DITCH FLOWLINE
________ =ty e EXISTING GROUND SURFACE ELEVATION CONTOURS (FT., MSL)
——-710 ——  GENERAL FILL CONTOURS AND ELEVATION (FT., MSL)
——————— GRADE BREAK
—————— —  LIMIT OF COVER
EXISTING MONITORING WELL AND NUMBER
K6~-01
& 200 CONTROL POINT AND NUMBER
EXISTING DIRT ROAD
LIMITS OF MAGHETIC ANOMALY
AREAS WITH EXISTING UNCOMPACTED
FILL 70 BE REMOVED AND REPLACED
NOTES: CONTROL POINTS:
1) TOPOGRAPHY SUPPLIED BY LAWRENCE LIVERMORE POINT| NORTHING | EASTING | ELEV.
NATIONAL LABORATORY. DRAWING NO. S98010
COORDINATES ARE BASED ON SITE 300—SPECIFIC GRID SYSTEM NO. | (FEFT) (FEFT)  |(°T MsL)
2) WELLS K6-03, K6~04, K6~21 Cm §-08 AND EP6-09 200 | 415048.32 11698269.971719.0%
SHALL BE PROTECTED BY PLACEMENTRGf A 5 FI. DIA. CONCRETE PIPE 201 | 415072.34 |1698309.941722.53
SECTION AROUND WELLS DURING CONSTRUCTION. CONCRETE PIPE 1S TO 202 | 415049.21 |1698373.521720.81
BE REMOYED AFTER CONSTRUCTION IS COMPLETED. 203 | 414998.72 |1698511.661722.77
204 | 414995.99 |1698517.83 |722.82
3) SEE ORAWING NO. 12 FOR SURFACE WATER CONTROL PLAN. 205 | 414857 02 1169854424719 16
206 | 414819.48 |1698556.47706.74
207 | 414788.59 |1698550,19 |704.00
208 | 414743.44 |1698541.01|700.00
AS=-BUILT NOTES: 209 | 414687.15 |1698529.56 | 695.01
A\ ageas winh ex . ; 210 | 414668.62 |1698496.57 |693.55
AS WITH EXISTING UNCOMPACTED FILL TO BE REMOVED AND REPLACED [217 | 414679 37 1698466621694 69
WAS EXTENDED AS SHOWN. 212 | 414681.74 | 1698460.27 |694.62
N\ PIPE AROUND WELL K6-32 LEFT IN-PLACE WITH TOP OF PIPE 213 1 414751.68 |1698266.791696.76
APPROXIMATELY LEVEL WITH NEW GRADE. 214 | 414805.90 |1698234.32/699.25
215 | 414990.35 |1696261.42|712.00
216 | 414964.01 |1698307.97 |712.00
217 | 414797.87 |1698404.31|700.00
218 | 414741.48 {1698511.68|700.00
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“ LEGEND:
‘l
| ' T LIMIT OF LANDFILL COVER
]
i i
P s XISTING D
P o E ITCH FLOWLINE
1 1
I 3 e Y e EXISTING GROUND SURFACE ELEVATION CONTOURS (FT., MSL)
A
i 710 FINAL COVER CONTOURS AND ELEVATION (FT., MSL)
I DETAIL /SECTION
- GRADE BREAK DESiGN/ATION
‘ @ EXISTING MONITORING WELL AND NUMBER (A DRAWING WHERE
- PROTECT WELL DURING K56-01 qp SECTION /DETAIL
.CONSTRUGTION SEE NOTE 1 IS LOCATED
IN_415000 P V4 N 415000 B 300 CONTROL POINT AND NUMBER
R DRAWING WHERE
\\ Vo SECTION /DETAIL
N \\ EXISTING DIRT ROAD IS REFERENCED
\ \
N\ \ RN ACCESS ROAD
N Y ' ~
~ N
SN LIMITS OF MAGNETIC ANOMALY
\\ i'\\ \\
CULVERT RN AREAS WITH EXISTING UNCOMPACTED
~SEE DETAIL N i REMOVED AN
= '~
gy n S
A\
N e
NOTES: CONTROL POINTS:
1) TOPOGRAPHY SUPPLIED BY LAWRENCE LIVERMORE
NATIONAL LABORATORY. DRAWING NO. S96010. P o, “?EJS}?G E@?:‘?)(; (FELSYS.L)
COORDINATES ARE BASED ON SITE_300-SPECIFIGAGRID SYSTEM. :
2) WELLS K803, K6-04, K6-21(.KR~2,JEF6=07, LP6-08 AND EP6—09 i bt Bt R
/ SHALL BE PROTECTED 8Y PLACEWENT-GF A S FT. DIA. CONCRETE PIPE 302 | 415046.31 |1698373.71) 732.86

SECTION AROUND WELLS DURING CONSTRUCTION. CONCRETE PIPE IS TO

BE REMOVED AFTER CONSTRUCTION IS COMPLETED, 303 | 414998.85 |1698511.97) 724.82

304 | 414996.31 |1898517.78| 724.88
) SEE DRAWING NO. 12 FOR SURFACE WATER CONTROL PLAN. Ion | slag3Tie (1banaka a0 12118
307 | 414819.47 |1698556.80| 708.75
308 | 414686.67 |1698529.80 | 636.99
300 | 414668.14 |1698496.80| 695.52
310 | 414879.04 |1698466.64| 698.88
311 | 414881.29 |1698460.41 | 696.62
312 | 414751.42 |1698266.42| 698.78
313 { 414805.71 |1698233.95| 701.25
314 | 414820.55 |1698236.13| 702.00
. 315 | 414990.16 |1698261.06| 714.00
AS-BUILT NOTES: 316 | 414983.76 [1698308.01 | 714.00
317 | 414797.62 |1698404.35| 702.00
318 | 414741.30 |1698511.60| 702.00
& CONCRETE PIPE AROUND WELL K6-32 LEFT IN—PLACE WITH TOP 319 | 414828.71 |1698675.04| 702,00
APPROXIMATELY LEVEL WITH NEW GRADE. 320 | 414874.05 |1698642.93| 707.00
321 | 414896.03 |1698608.51] 711.22
322 | 414942.42 |1698419.00{ 715.73
AREAS WITH EXISTING UNCOMPACTED FILL TO BE REMOVED AND REPLACED | 323 | 414965.82 |1698582.91| 717.00
WAS EXTENDED AS SHOWN. 324 | 415003.56 |1698524.11] 724.02
325 | 41508346 |1698352.83) 721.89
326 | 415093.9 291.70| 720.
A REFERENCE DRAWING 17 FOR FINAL TOPOGRAPHIC PLAN OF 328 | 1309399 |16an2e.T0) 720.00
VEGETATIVE COVER. 328 | 414999.37 {1698210.84| 707.94
329 | 414960.63 |1698204.95| 704.41
330 | 414945.50 |1698200.97| 703.00
331 | 414831.05 |1698172.47| 695.19
) ; : _ KR - 32| 414787.48 |1638206.44| 63677
. _ > RG] , : i AL ) 333 | 414723.04 |1698252.89 | 693

N 414750|

334 | 414658.79 |1698385.06 £80.18
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] DRAINAGE DITCH \\ L
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4 IN. DIAMETER

. DIA, PERFORATION

DETAIL/SECTION
DESIGNATION

DRAWING WHERE
SECTION /DETAIL
IS LOCATED

DRAWING WHERE
SECTION /DETAIL
IS REFERENCED

ANIMAL GRATE

CLEANOUT RISER

ok
6} \:‘(V

AN
\x%\c" V)

<
s

m SUBDRAIN CONNECTIONS DETAIL

ey

ORADING GEOSYNTHETIC MATERIALS NOT AT
/ 7O SCALE FOR CLARITY | | | gé;?r&%krolloANs
+.1 TO —.1 FT. } TYPICAL
e
GE TE
2 FT. (MIN.) VEGETATIVE SOIL u?f,?)‘aﬁgﬁc LRAINAGE i
— B0 MIL (MIN.) TEXTURED +BOTH~S10£E}- 3N
+1 T0 -0 TS —HOPE—OEOMEMBRANE—
¢ MPACTED GENERAL FILL
2 FT. (MIN )i y y O 8 IN,
_______________ AN SN
GlNﬂ)Q)Q)Q)K)\)\)\ XN XN A
+.25 TO ~,25 ———ml o eyt e e e i e e
SUBGRADE
20,0 FT.
GRADE LINE G
GEOGRID REINFORCEMENT AGGREGATE BASE
P
Vobod
| | |
TYPICAL COVER SECTION DETAIL
m WITH TWO LAYERS OF GEQOGRID
9|10
b 2 4
fae 1
SCALE IN fEET Y
o @ ROAD CROSS-SECTION
ADinG GEOSYNTHETIC MATERIALS NOT w
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-~ ~
+.0. 70 -1 1. * . v N
GEQCOMPOSITE DRAINAGE /
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AS-BUILT NOTES:
GRADE LINE A OUTLET LOCATION MOVED AS SHOWN. (REF. DETAIL 4) oo
TOP OF CLEANOUT RISER CAPPED WITH EXPANDABLE
GEOGRID REINFORCEMENT WELL CAPS. (REF. DETALL 5)
TYPICAL COVER SECTION DETAIL
WITH THREE LAYERS OF GEOGRID R
910 \ , ) HDPE DISCHARGE PIPE
E - 2] LIMIT OF COVER
SCALE IN FEET I
I
GEOSYNTHETIC CLAY LINER
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1
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|
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SEE NOTE 1
/;5\ TYPICAL EAST AND WEST
NOTE:
1) SEE GEOGRID LAYOUT PLAN FOR TERMINATION OF GEOGRID. COVER TERMINATION DETAIL
2) OUTLET DRAIN NOT AT EVERY LOCATION. SEE DRAWING NO. 13. 9110 g 2 .
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GRADE TO
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mANIMAL GUARD DETAIL
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GEOTEXTILE FILTER

st—————— |
SCALE IN FEET
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SOR 17
4 IN. MIN -6DR-26- PERFORATED HOPE PIPE

SEE DETAIL

SOR 17
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SEE DETAIL ﬁ
o[

VARIES
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RIP—RAP LINED
DRAINAGE DITCH

GEOCOMPOSITE DRAINAGE
LAYER/BIQTIC LAYER

i

2 FT. (MiN.)

YARIES v,

VEGETATIVE SOIL

GEOSYNTHETIC MATERIALS NOT
TO SCALE FOR CLARITY

5 FT. (MIN.)

LIMIT OF COVER

GEOGR!ID REINFORCEMENT

SEE NOTE 1

NOTE:
1) SEE GEOGRID LAYOUT PLAN FOR TERMINATION OF GEOGRID.

AS—BUILT NOTES:

A\ TOP OF CLEANQUT RISER CAPPED WITH EXPANDABLE WELL CAPS
(REF. DETAIL 7)

SUBGRADE

CONCRETE

/\/

N \/

COMPACTED Gl ERAL FILL

v \/\\/Z\\/ \( ;

EXCAVATE TO NATIVE MATERIAL

~GEQENTHEHG—GHAY-LINER—

GUNDSEAL
60 MIL (MIN.) TEXTURED
HBPE-GEGMEMBRANE—

CHRISTY BOX G8
TRAFFIC VALVE BOX

Cashuolt soesss )

CLASS I, TYPE A
DRAIN GRAVEL

C\TYPICAL SOUTH END COVER

TERMINATION DETAIL

911

Q 3 6

SCALE N FEET

LIMIT OF COVER

!
10 F1. WIDE
ACCESS ROAD

l

GRAYEL BASE ROCK

GRADE TO
GRADE 10 o DRAIN +—
RAIN BB AT DI m. 1‘«‘* | VEGETATIVE soIL -

Almn

<§<2}/<‘ .0 0‘71 g

‘ COMPACIED GENERAL FiLi
} < }ix
% > <L K ’\23<,s

N ’ SN

A A nu.nmvv Ve

<

P

L

60 Mil (MIN.) TEXTURED
AHOPE—BEOMEMRRANE—

GECEINTHEHG—CAY—AYER-

GUNDSEAL

GEOCOMPOSITE DRAINAGE LAYER/BIOTIC LAYER

VARIES o

"\ "’"»n...\,mm
- -—‘

ERRAD Ty

—t

2 FT. (M)
iy

e ey

2 1. (um.)

~lz;L ,

TYPICAL NORTH END COVER
/ 6\ TERMINATION DETAI

9111

o 3 ]

SCALE IN FEEY

EXISTING GRCUNOD
SURFACE

SHOTCRETE
LINED
DRAINAGE DITCH

EXISTING GROUND
SURFACE

TOP OF SUBGRADE

LLNL DRAWING iD:

‘ﬁ&‘

PSZ 97-300-027D

= } cg(T)sTygmmc MATERIALS
NN . SCALE FoR ciupy
L /Q ‘ FT. (MIN. v

DETAIL/SECTION
DESIGNATION

DRAWING WHERE
SECTION /DETAIL
IS LOCATED

DRAWING WHERE
SECTION/DETAIL
IS REFERENCED

AS-BUILT ISSUE | DATE l OCTORE® 30, 1997 DRAWING uo.l i
PE/A 0. UTTLEFIELD DATE 1/18/97
SL/GL 0. LiNG DATF 1/11/91
SECUMTY P BAFER DATF 1714797
N/O L PAUKERT DATE 1/22/97
H.C. J. FORTE DATC 1/18/97
PFN ERD - 96001 LLNL DWG. NO.
OES BY aAu
CR BY  |8am/Ove
T | CHK av KGi PROJECT HO.. 963~71C8 J TASK NO.i 41t
PROJECT:
avw Ay “s6 LLNL/PIT 8 LANDFILL COVER/CA
- A} sueer TmLe:
: ~ [P COVER T
SCALE: A% SHOWH DETAILS AND NOTES
: 20
LAWRENCE LIVERMORE [t oo =
3 NO. €
NATIONAL LABORATORY T
QUTE 20N 11 N
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ES

SHOTCRETE
~CONCRETE- LINE
DRAINAGE DITCH

18 IN. DiA.
CULVERT

SEE DEYAH@ s

SET INVERT OF CULVER{/
TG MATCH EXISTING GMO[

SEE NOTE 5 L
3441 //L’/'\'; ,
i ’\

24 IN. DIA,
CULVERT

SEE DETAIL@

PROTECT WELL DURING
CONSTRUCTION SEE NO

SET INVERT

TO MATCH EXISTING GRADE

* SHOTCRETE
- “COHGRETE- LINED
" DRAINAGE DITCH

TE 2

OF CULVERT
SEE NOTE 5

&)

N

30 IN. DIA,
CULVERT

RlP RAP NQT SHOWN .
FOR CLARITY ™ —-romemeemms %

PROTECT i WELL DURING
QONST‘RU?TION, SEE NOTE 2

CULVERT

RETE
-CONEGREFE LINED
DRAINAGE DITCH

N 414750

4 FT. WIDE

18 IN. DIA.
~~CULVERT

*é' SEE omu.
T Qi Y

SHOTCRETE
CONERETE LINED
DRAINAGE DITCH

2-FT. DIA. CULVERT

SEE omm
2y

REPLACE EXISTING 18 IN. DIA, CULVERT
WITH 24 IN. DIA. CULVERT
SEL DETAl

18 IN. DIA.

SEE DETAI o

‘KL%

LEGEND:

- LIMIT OF LANDFILL COVER

- EXISTING DITCH FLOWLINE

AL Ll FINAL COVER CONTOURS AND ELEVATION (FT., MSL)

- GRADE BREAK

EXISTING DIRT ROAD
&Y 100 CONTROL POINT AND NUMBER

exs_m EXISTING MONITORING WELL AND NUMBER

/ HELICAL CULVERT
@ RIP~RAP

TS e EXISTING GROUND SURFACE ELEVATION CONTOURS (FT., MSL)

DETAIL /SECTION
DESIGNATION

DRAWING WHERE
SECTION /DETAIL
IS LOCATED

DRAWING

SECTION/DETAIL
IS REFERENCED

WHERE

NOTES:

CONTROL POINTS:

1) TOPOGRAPHY SUPPLIED BY LAWRENCE LIVERMORE POINT| NORTHING EASTING ELEV.
NATIONAL LABORATORY. DRAWING NO. $96010. NO. | (FEET) (FEET)  |(FT MSL)
COORDINATES ARE BASED ON SITE 300-SPECIFICAGRID SYSTEM.

N 400 | 414613.37 11698229.20( 657.00

2) WELLS K6-03, K6-04, K6—2|EP6-07. EPB-08 AND EP5-09 401 | 414563.71 |1698310.42] 660.00
SHALL BE PROTECTED BY PLACEM OF A 5 FT. DIA. CONCRETE PIPE 402 | 414557.61 [1698323.03{ 661.36
SECTION AROUND WELLS DURING CONSTRUCTION. CONCRETE PIPE IS TO 403 | 414543.28 | 1698378.57| 672.08
BE REMOVED AFTER CONSTRUCYION IS COMPLETED. 404 | 414541.22 | 1698399.82| 675.00

405 | 414522.84 | 1608436.31{ 681.00

3) ONE—FOOT DRAINAGE DITCH CONTOURS ARE NOT
SHOWN FOR CLARITY.

4) DRAINAGE DITCHES WILL BE FIELD-FIT.

5) RIP~RAP FOR SOUTHWEST CULVERT OUTLETS SHALL BE THE SAME AS
FOR THE NORTHERN DITCH AT REACH c—d.

RIPRAP FOR NORTHERN DITCH
REACH Dmm D50 D to THICKNESS
a-b 7.5 In. 8 In 2 1In 12 In.
b-c 7.5 in. 6 In 2 In 12 In.
c—d 15 In 12 In. 4 In. 18 In,
0 4 80
SCALE IN FEET
LLNL DRAWING ID: PSZ 97-300-0280
AS-BUILT ISSUE ] DATE I OCTOAER 30, 1997 DRAWING Nc.l
AS—-BUILT NOTES:
PE/A 0. UTTLEFIELD DATE 1/18/97
PIPE AROUND WELL KB6-32 LEFT IN-PLACE AND —
TOP APPROXIMATELY LEVEL WITH NEW GRADE. SL/GL 0. LING DATE 1/17/97
2\ CULVERT NOT INSTALLED. SCCURITY | P. BAKER oATE | sy1age7
M/0 L. PAUKERT DATE 1/22/97
A\ REFERENCE DRAWING 17 FOR AS—BUILT
LOCATIONS OF ALL SURFACE WATER H.C. J. FORTE DATE /15797

CONTROL FEATURES.

LLNL DWG. NO. |

PROJECT NO.. 963-7108

I TASK NO.:

4

PROJECT:

LLNL/PIT 6 LANDFILL COVER/CA

PFN ERD - 96001
DES BY PLO
DR BY PED
CHY. BY KGH
RVW BY K50
SCME AT SHOWN

SHEET TITLE:

SURFACE WATER CONTROL PLAN

]

NATIONAL LABORATORY

TE 300

LAWRENCE LIVERMORE ==

12 oF

20

DRAWING NO.

REY.

12

0
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363-71CON00\ 3173

owS 10

|N_415000

" SUBDRAIN CLEANOUT
AND OUTLET DRAIN

/ SEE DETA'!-l\'. m

i
/ o

ot

f
! '
/i
‘

‘SUBDRAIN
; /

i . ‘

¢ @

i
i

SHOTCRETE

PROTECT WELL DURING

SONGRETE- LINED- |
DRAINAGE * DITCH

CONSTRUCTION SEE NOTE 2 B

E 1698250

%1 SUBDRAIN' CLEANOUT
AND OUTLET DRAIN

0)‘SEE DETAIL n .

[ 8985046

/" —~-GONSTRUCTION, SEE NO

E2
Y \ \\‘

PROTECT WELL DURING l
T

BC6-10

— CONCRETE LINED
DRAINAGE DITCH

LEGEND:
e LIMIT OF LANDFILL COVER
-
—
- EXISTING DITCH FLOWLINE
TR e EXISTING GROUND SURFACE ELEVATION CONTOURS (FT.. MSL)
—703—— FINAL COVER CONTOURS AND ELEVATION (FT., MSL)
——————— FINAL COVER CONTOURS AND ELEVATION (FT.. MSL)
T 7T EXISTING DIRT ROAD
® EXISTING MONITORING WELL AND NUMBER

@ RIP—RAP

501

/ HELICAL CULVERT

R OE SUBDRAIN, SUBDRAIN CLEANOUT, AND POINT NUMBER

NOTES:

1) TOPOGRAPHY SUPPLIED BY LAWRENCE LIVERMORE

NATIONAL LABORATORY. DRAWING NO. 586010,

COORDINATES ARE DASED ON SITE SOO—SPECIFIﬁGRID SYSTEM.
2) WELLS K6-03, K6~04, K6-—21 g PE—
SHALL BE PROTECTED BY PLACF A 5 FT. DIA. CONCRETE

SECTION AROUND WELLS DURING CONSTRUCTION. CONCRETE PIPE IS TO
BE REMOVED AFTER CONSTRUCTION IS COMPLETED.

3) ONE--FOOT DRAINAGE DITCH CONTOURS.ARE NOT

SHOWN FOR CLARITY.

BOTTOM CF CLEANOUT PIPE:

POINT| NORTHING | EASTING INVERY

NO. | (FEET) (FEET)  [(FT MSL)

500 | 414971.9 | 1638545.8 | 717.3
501 | 414820.8 | 1698568.5 | 702.0
502 | 414677.7 {1698534.5 | 890.8
503 | 414659.9 | 16988491.1 889.3
504 | 4147021 | 1698371.3 | 690.9
505 | 414766.0 | 1898235.6 | 694.2
506 | 414913.3 | 1698239.7 | 701.9
507 | 415025.2 | 1698255.4 | 711.4

AS—BUILT NOTES:

CONCRETE PIPE AROUND WELL K6-32 LEFT IN~PLACE
AND TOP APPROXIMATELY LEVEL WITH NEW GRADE.

P6-08 AND EP6-09

LLNL DRAWING ID: PSI 97-300-0290

PIPE

30 60

SCALE IN FEET

DRAWING NO,J t3

AS-BUILT I1SSUE I DATE ‘ OCTOBER 30, 1997
PE/A 0. UTTLEFIELD DATE 1/18/97
SL/GL 0. UNG DATE 1/17/37
STCURITY P. BAKER DATE 1714797
gg:‘ll?l. AS%%;{I'ION M/ L PAUKERT DAIE 1/22/97
n DRAWING WHERE e J- FORTE oate 1/15/97
“p SECTION /DETAIL . A
IS LOCATED PFN ERD - 96001 LLNL DWG. NO. |
DRAWING WHERE 0€s By BAM '.
SECTION /DETAIL
1S REFERENCED <
oR BY BAM ! gg%‘
CHk BY KeH PROJECT NO.. 963-7108 l TASK NO..  41*
PROJECT:
avw gy XS0 LLNL/PIT 6 LANDFILL COVER/CA
SHEET TITLE:
ML A5 GHOWN S8UBDRAIN CONTROL PLAN
H 20
LAWRENCE LIVERMORE [*“_b o ¥
NATIONAL LABORATORY
SITE 300 13 0
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9 IN.
| 15 FT.
TRANSITION
3 N, —=] —7 < - ;
HELICAL STEEL PIPE T T T
N\ [F | | -+
Rty B} R E— AT
. DIRECTION |
/\ . OF FLOW |
_L___._._L_ — NO, 4 REBAR,
GRADE 40 STEEL I
(12 -ﬁ‘f-r 0.c.) <
, A A

PLAN VIEW

8 IN.

9 IN
] 5 FT.
RELICAL
STEEL PIPE 3 '*N'-’ ]“ ~ WING WALL
TN,
- 8N NO. 4 REBAR,
X XI,X 1 GRADE 40 STEEL
£ GENERAL FiLLX] (12 IN. 0.C.)
Naivaiva | M T Y t
.' S
A 3 m‘»—-i 14 I | | ¢
| 1] | « VARIES | | ‘
i DR

L

oo

PROFILE VIEW

SUBGRADE

STEEL WIRE MESH
{6 IN. -8-67)

m TYPICAL CULVERT CONCRETE INLET/OUTLET DETAIL

o

[~

2

4

o}

4 IN.—-—I }-4—

—e 12 IN, |=—
!
STEEL WIRE MESH
(6 IN.
X 0.0197
STRAP WITH STANDARD ! grclg SgTé’!P::
1/2 % 6 goLT
REINFORCED
EOGE // 6 IN. \
\ 1.75 FT.
/ \
HELICAL CULVERT / \
FLARED END SECTION / \
SEE- NCTES 2 & 3 / w \
L Y

6 IN. [ 24 IN. | 6 IN.

/ 11\ METAL CULVERT FLARED END SECTION
2[4

0 1 2
-]

SCALE IN FEET

4 IN. CONCRETE LINING
SEE NOTE 1

SEE TABLE BELOW

SHOTCRETE
LINING ~|
SEE NOTE 1

12 TYPICAL DRAINAGE DITCH DETAIL

12W [} 1 2

SCALE IN FEET

1

3.0 FT. (MIN.)

GEOTEXTILE

@TYPICAL NORTH TRAPEZOIDAL CHANNEL DETAIL

SCALE IN FEET

|

RIP—RAP LINING

MiIN.
8 OZ. NONWOVEN

[s) SCALE N FEET R
o] 8
f Vot IR
6 IN. EXISTING SUBGRADE «é@ Y S
* 18 N _)Z)\?\\,,\ N7 EXISTING SUBGRADE
£ 2 : S
|~ HELICAL Q\‘/{ 2 MIN.
STEEL PIPE ¢ SA 8 0Z. NONWOVEN
4 GEOTEXTILE
A -
= ‘ STEEL WIRE MESH 14 RIP-RAP PLUNGE POOL
e 6 IN.
‘T 8 ( ) N 12(14 0 i 2
SUBGRADE SCALE IN FEET
SURFACE WATER CONTROL DITCH DIMENSIONS 1 FT. DETAIL/SECTION
DESIGNATION
DITCH ﬂ
TYPICAL CULVERT INLET DETAIL BEGINING ENDING DEPTH SIDESLOPES 10 DRAWING WHERE
9 END VIEW STATION STATION (©) $) CONCRETE TRAPEZOIDAL CHANNEL DETAIL \3[i4/ SECTION/DETAIL
14114 12(14
W o 2 4 EAST DITCH ) ' 2 DRAWING WHERE
L 3 [ 1 SECTION/DETAIL
SCALE IN FEET SCALE IN FEET 1S REFERENCED
0+33 0+88 2.0 1H:1V
CULVERT INLET/OUTLET DIMENSIONS 1436 1486 2.0 1H:1Y NOTES: LLNL DRAWING 1D: PSZ 97-300-0300
PIPE WIDTH  DEPTH  WIDTH  THICKNESS 1) EXPANSION JOINTS SHALL BE INSTALLED TRANSVERSELY AT 20-FT. INTERVALS. AS-BUILT ISSUE | DATE | OCTOBER 30. 1997 ORAWING NO. [ 144
BEGINING ENDING A B ¢ [ E 2406 4406 2.0 1H:V EXPANSION JOINTS SHALL BE FILLED WITH EXPANSION JOINT FILLER |
STATION STATION (FEET) (FEET) (FEET)  (FEET) (FEET) 1/2 IN. THICK. PE/A D. UTTLEFIELD DATE 1/18/97 !
EAST DITCH SOUTHEAST TRAPEZOIDAL DITCH 2) HELICAL CULVERT FLARED END SECTION SHALL BE CONSTRUCTED AS PER sL/eL o UG DATE 1/17/97 {
CALTRANS STANDARD PLAN D944, SECURITY P. BAKER DATE 1/14/97
0+88 1436 1.5 4.0 2.0 2.7% 1.0 0+00 2476 2.0 THV 3) ALL 3—PIECE_BODIES TO HAVE 0.109 IN. THICK SIDES AND 0.138 IN. THICK CENTER P
PANELS. WIDTH OF CENTER TO BE GREATER THAN 20% OF THE PIPE PERIPHERY. /0 b PAUK DATE 1/22/97
1486 2406 1.5 4.0 2.0 2.75 1.0 MULTIPLE PANEL BODIES TO HAVE LAP SEAMS WHICH ARE TO BE TIGHTLY JOINED e o
WEST + SOUTH DITCHES BY RIVETS OR BOLTS. €. - DATE 1/15/97
4+06 4+42 1.5 4.0 2.0 2.75 1.0 4) END OF PIPE TO BE FINISHED WiTH ANNULAR CORRUGATIONS TO CONFORM FLARED PFN ERD -~ 96001 LLNL WG, NO. | |
0+00 1476 2.0 THY END SECTION SO THAT MINIMAL LEAKAGE RESULTS FROM THE CONNECTION. ‘
SOUTHEAST TRAPEZOIDAL DITCH OTHER DESIGNS MAY BE USED WITH APPROVAL OF THE ENGINEER, oEs 8Y iam/xsol
1476 2+28 TRANSITION FROM 1H:1V TO 2H:1V i
2+76 2+88 2.5 6.0 2.0 3.25 1.5 v Jouon Golder
WEST + SOUTH DITCHES 2428 5+90 2.0 2H: 1Y ‘
RIPRAP FOR NORTHERN DITCH CHK By KGH PROJECT NO.: 963~7108 ] TASK NO.: 411
5+90 6452 2.0 8.0 2.0 2.75 1.5 PROJECT:
WEST ROAD DITCH REACH 0 rmox 0o 0y THICKNESS avw B | xso LLNL/PIT 8 LANDFILL COVER/CA
WEST ROAD DITCH SHEET TiTLE:
0+00 1434 2.0 1H:1V a-b 7.5 In. 6 In. 2 in. 12 in. SeALE: BURFACE WATER CONTROL DETAILS
AS SHOWN
1434 1450 1.5 4.0 2.0 2.75 1.0
b~c 7.5 In. 6 In. 2 in. 12 in. ppr v o 70
ors sear 20 w20 275 1s 1450 3415 20 THaty LAWRENCE LIVERMORE :
< '3 In 12 n. plo | 180 NATIONAL LABORATORY [— 2 =
SITE 300 14A 0
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HELICAL STEEL PIPE

1.5 FT.
g IN.
|
— 15 .
USE ELBOW TO A
ENTER EXISTING SrEHoR CULVERT . . TRANSITION
DRAINAGE AS 3N . .
4N, NEEDED - \ T e L LS r; racs - T _
r i HELICAL STEEL mpc : B | Y
i ELBOW ______ B30y & = | !
SEE NOTE 1 F =W i
PN DIRECTION
1] OF FLOW 4.0 FT.
~~~~~ :] 4 REBA | :
} " Gmaok 40 STeeL |
5fL ! e s (12 IN. 0.C,) | [
2 FT. MIN, f=— " i 1
1= 3 IN. L T T T S
jt-—7.5 In.
3N
PLAN VIEW
1.5 FT, /
B AN tstear £LBow N\
PLA iEW Y
9 IN
— 5 FT.
HELICAL
STEEL PIPE 3 N r“ WING WALL
USE ELBOW TO HELICAL STEEL PIPE /_
ENTER EXISTING 0N g, R
DRAINAGE AS ! XX XX J,“/ GRADE 50 STEEL
NEEDED ) 1.0 FT. CENERAL Fl\l.(l.>< T (12 IN. 0.C.) \ \
1 I F | I
1.5 FT. : e 2.0 FT.
ELBOW R = 2.5 FT. 1.5 FT. 2 FT. it | ]
{ M 1) I {  VARIES !
v A4 - e ——
t : ' B / ndhen : ' N =
2.0 FT. % | DIRECTION : SUBGRADE \
L ‘ 421|NN' STEEL WIRE_ MESH
.' T T ’ (6 IN. 0.C.)
R ELBOW
3N J SUBGRADE \ RARVSREBAA SEE NOTE 1
’ ANCHOR CULVERT
STEEL vovmz MESH SEE NOTE PROFILE VIEW
N. R e
PROFILE VIEW 1.5 fT.
NOTES:

1) PIPE SHALL PROJECT A MINIMUM OF 2 FEET FROM HEADWALL

BEFORE BEING BENT AND ENTERING THE EXISTING DRAINAGE.
@ CULVERT CONCRETE OUTLET DETAIL AT 4+06

4+42\ CULVERT TO CONCRETE TRAPEZOIDAL DITCH DETAIL

12 [ 2 4
2/ r
o 2 ﬁ‘ SCALE IN FEET
SCALE IN FEET
NOTES: .
1) ANCHOR PIPE USING A MINIMUM 12 IN. X 0.052 IN. GALVANIZED HELICAL COUPLING BAND, AND LLNL DRAWING iD: PSZ 97-300-0310
T 1/2 IN. DIA. X 6 FOOT LONG GALVANIZED PIPE STAKES PER CALTRANS DB87A,B STANDARD PLANS.
AS—BUILT ISSUE I DATE ’ OCTOBER 30, 1997 DRAWING NO.J 7
1.0 FT PE/A 0. UTTLEFIELD DATE 1/18/97
8 E%'E?.Alf‘lr’i sL/6L D. UNG DATE 1/17/97
1.5 FT. SECURITY P. BAKER DATE \/14/97
b M/0 L. PAUKERT DATE 1/22/97
R o 8 IN. H.C. J. FORTE DATE 1/15/97
Yy ey ] -
> SUBGRA PFN ERD - 96001 LLNL DWG. NO. l
DES BY sAN -
Golder
DR BY PEB a2
m TYPICAL CUEL}YDERVITEwLET DETAIL CHK BY KGH PROJECT NO.: 963-7108 [ TASK NO.: 411
PROJECT:
W o ) . e or | xso LLNL/PIT 6 LANDFILL COVER/CA
3 SHEET TITLE:
SCALE n Feet . SURFA E - DETAILS
SCALE AS SHOWN CE WATER CONTROL PLAN - D

LAWRENCE LIVERMORE ¥ b o X
NATIONAL LABORATORY |—-=
SITE 300 14B 0
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HELICAL
STEEL PIPE

HELICAL STEEL PIPE

——

PLAN VIEW

3 IN—e—

IN

IN.

15 FT.

TRANSITION

f~=— 9 IN.
DIRECTION
OF FLOW

NO, 4 REBAR,
GRADE 40 STEEL
(12 IN. 0.C.)

| |
1 |
D — A

4.0

FT.

5 FT.

r /— WING WALL

4
R TR

(12 IN. 0.C.)

e VARIES

T T T

PROFILE VIEW

SUBGRADE \ o
STEEL WIRE. MESH
(6 IN. 0.C.)

/6+90\ CULVERT CONCRETE INLET DETAIL AT STA 5490

12
o 2 4
G
SCALE IN FEET
| 2.75 FT.—
6 IN. T,
- '
1.0 FT. ’ ST .
N + <l HELICAL
STEEL PIPE

]
SR

SNAAAA
>
’w

5
3

S

4\

VLA ——
R RIS

N

0
%

O

SUBGRADE

TYPICAL CULVERT INLET DETAIL
9\ END VIEW

9

S5

(4] 2
[=

3

SCALE IN FEET

9 IN.
— 15 FT.
TRANSITION
1 T p > LR
HELICAL STEEL PIPE Y M
| i
ELBOW AS suowu——\,_,_ | i
ON DRAWING 3N !
NO. 14, REY. 1 /7 DIRECTION X 4.0
e OF FLOW ! 0 FT.
|
e 0. 4 REBAR, | |
; e GRADE 40 STEEL | ,
7 , 2 F1._| 12 IN. 0.0.) T
’ e MIN. N
// / 7 N N >
Ve /7 —
( Ve
e B i PLAN VIEW
W —_—
2.5 FT.
9 IN
] 5 1.
HELICAL
STEEL PIPE 3 IN—e "" /-wmc WALL
) § IN. 4
XXX A L &Riot %o steeL
1.0 FT GENERAL FILL | (12 IN. 0.c)) Y Y
R XN N
! i <
2.5 F1 2, [ I 2.0, HT.
: « VARIES !
8 IN. 3

) : o SUBGRADE \ KRR AN
—1 . . STEEL WIRE_ MESH
(6 IN. 0.C.)

PROFILE VIEW

2476 CULVERT CONCRETE OUTLET DETAIL AT 2+76
12
o 2 4
SCALE IN FEET i
1.0 FT. e
i1~ HELICAL
e STEEL PIPE
2.5 FT, LLNL DRAWING 1D: PSZ 97-300-0320
{ AS-BUILT ISSUE l DATE l OCTOBER 30, 1997 DRAWING NO. 14C
\ 8 N PE/A 0. UITTLEFIELD DATE 1/18/97
UBGRAE sL/GL D, UNG DATE 1/17/97
SECURITY | P BAKER DATE 1/14/97
TYPICAL CULVERT INLET DETAIL /o L PAUKERT DATE 1/22/97
m END VIEW H.C. 4, FORTE DATE 1/15/97
Q_ly 0 2 4 PFN l ERD ~ 96001 LLNL DWG. NO.
SCALE IN FEET = DES BY BAM
DR BY PEB GOI
CHK BY KGH PROJECT NO.: 963-7108 I TASK NO.: 41t
i PROJECT:
RVW BY Kso LLNL/PIT 6 LANDFILL COVER/CA
SHEET MITLE:
SCALE AS SHOWN SURFACE WATER CONTROL PLAN - DETAILS
LAWRENCE LIVERMORE ¥t o 2
NATIONAL LABORATORY :
SITE 300 14C 0
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0
W
45" HELICAL STEEL ELBO RELICAL GALVANIZED STEEL

BAND COUPLER

WELD ELBOW TO TEE

2 FT. DIA. HELICAL TEE

CONCRETE LINING e — - 2 fT.

oy
o]

2 FT STEEL WIRE MESH
(6 IN. 0.C., BOTH DIRECTIONS)

..... .
R AASRAAAA

2 FT. DIA, HELICAL STEEL PIPE

DOWNSTREAM VIEW

45° HELICAL STEEL ELBOW

2 FT.

WELD ELBOW TO TEE

M Y1 1

l
|
|
$ 4L I % 2 FT
|
DIRECTION )
OF FLOW }
£ . N
STEEL WIRE MESH ~/ L ; _300-
(6 IN. 0.C., BOTH DIRECTIONS) / 3N LLNL DRAWING 10; PSZ 97-300-0330
CONCRETE LINING AS-BUILT ISSUE fmrc l OCTOBER 30, 1997 DRAWING NO.I 140
2 FT. DIA, HELICAL STEEL PIPE PE/A 0. LIFTLEFIELD DATE l 1/18/97
SL/GL 0. UNG DATE 1/17/97
SECURITY P. BAKER DATE 1/14/97
VIEW PERPENDICULAR TO DITCH w/0 L. PAUKERY DATE 1/22/97
He. J. FORTE DATE 1/18/97
PEN ERD ~ 96001 LLNL DWG. NO. I
DES 8Y QAN
CULVERT TO CONCRETE TRAPEZOIDAL mer | 5 Assé%es
65+52 DITCH DETAIL AT STA 6+52
w CHK BY KGH PROJECT NO.: 963~7108 l TASK NO: 411
0 . _ ESSIy R " LLNL/PIT 6 LANDFILL COVER/CA
SCALE IN FEET ] sueer TmE:
SCALE: ac SHOWN S8URFACE WATER CONTROL PLAN - DETAIll
LAWRENCE LIVERMORE fur v _o 1
NATIONAL LABORATORY -
SITE 300 14D
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LEGEND:

e EXISTING GROUND SURFACE ELEVATION CONTOURS (FT., MSL)
——710— FINAL BORROW AREA CONTOURS AND ELEVATION (FT., MSL)
L EXISTING DITCH FLOWLINE DETAIL/SECTION

DESIGNATION

" T EXISTING DIRT ROAD

DRAWING WHERE
“B SECTION/DETAIL
RE-ESTABLISHED ACCESS ROAD IS LOCATED

DRAWING WHERE
SECTION/DETAIL
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HDPE PANELS, DESTRUCTIVE SAMPLES,
AND REPAIRS LOCATED BY GCS
USING WHEEL MEASUREMENT.

THIS DRAWING 1S NOT AN ORIGINAL DESIGN
DRAWING. THIS DRAWING ILLUSTRATES THE

LOCATION OF INDIVIDUAL GUNSEAL PANELS.
DESTRUCTIVE TESTS AND REPAIRS.

LEGEND

P-48 PANEL NUMBER
g os-9 DESTRUCTIVE LOCATION
[OX REPAIR NUMBER
@28 SURVEY POINT
PANEL SURVEY DATA
POINT NO. NORTHING EASTING ELEVATION
! 414906.271 1698253.382 706.301
2 415056.010 1698275.248 720.002
3 415069.417 1698294.433 721.72%
4 415071.109 1698312.086 722.025
5 415066.316 1698328.751 721.451
6 415042.853 1698394.186 720.849
7 415011.677 1698476.479 722.239
8 415005.264 1698492.824 722.436
9 414999.339 1698509.228 722.871%
10 414992.083 1698525.562 722.286
11 414981.317 1698536.500 721,230
12 414968.980 1698541.736 720.198
13 414951.291 1698546.206 718.531
14 414934.041 1698547.533 717.131
15 414916.765 1698548.902 715.564
16 414899.478 1698550.503 713.890
17 414882.129 1698551.369 712.469
18 414864.701 1698554.616 710.908
19 414681.853 1698460.127 694.318
20 414693.659 1698427.379 694.752
21 414724.161 1698345.676 695.922
22 414747.606 1698280.472 696.602
23 414754.712 1698264.332 696.936
24 414763.791 1698248.527 697.342
25 414791.060 1698235.874 698.658
26 414864.576 1698554.200 710919
27 414847.527 1698556.176 709.373
28 414830.219 1698556.077 707.962
29 414711.226 1698536.316 §97.268
30 414694.457 1698532.517 696.160
31 414677.449 1698530.895 694.508
32 414671.020 1698523.840 §93.952
33 414666.347 1698509.685 693.193
34 414669.875 1698492.684 693.668
35 414674.805 1698476.152 693.863
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Addendum’s and RFI’s






University of California
Il Lawrence Livermore

National Laboratory

Project:

To: Engineering/Construction Department

Request for Information # () 1_

Subject: Geaerid P.O.

Lawrence Livermore National Laboratory Attention: Rensstead
Spec. Sect: _ Q2 7.5 4
Drawing Ref:
From: Jg —C! @f S row s ) oo
Priority 1- Immediate [ ]2-10Days [ ]1o-20Days
Reguest:
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By: /%M R

Title: d/ IR Mc% AL /%,,/au-[
Response:
Date Received: By:
>.C. Title:

This is issued for Clarification/Information only, and is ﬁot intended or directed to change the

Project cost or time schedule




5775-B Glenridge Drive
Lakeside Center, Suite 450
Atlanta, Georgia 30328
Tel. 404 » 250 » 1290

echnologies, Inc. Fax 404 250 » 9185

May 22, 1997

Mr. Jeff Brown

Envirocon

5200 Little Brush Ridge Road
Placerville, CA 95667

Phone:  916-676-8820
FAX:  916-676-8820

Subject: Lawrence Livermore Laboratory - S.300 Pit 6 Closure Cover
Dear Mr. Brown;

Thank you for speaking with me yesterday and today about the status of the Lawrence Livermore Pit #6 Closure project.
Here is the quotation for Tensar UX1600HS geogrid and Evergreen TG700 (8 oz.) nonwoven geotextile.

We have reviewed the specifications you submitted to us (S.300 Pit 6 Closure Cover) and have noted that the conformance
testing in your specification for geogrid differs slightly from Tensar’s normal QA/QC procedures. The differences noted
are as follows:

1.) Your specification requests the frequency of sampling for testing to be every 50,000 square feet. Tensar normally
samples UX1600HS every 60,000 square feet.

2.) Tensar does not measure spacing between strands with a caliper. We do a rib count per sample width measurement
using a metal tape measure with accuracy to lmm (0.039 in.)

3.) Your specification calls for tensile strength to be tested by ASTM D4595 which is the standard test method for tensile
properties of geotextiles by the wide-width strip method. ASTM D4595 is a test that was designed specifically for
geotextile not geogrid. Tensar measures ultimate tensile load with the GRI - GG1 and GRI - GG2 methods. They are
modified for a speed of 10% of the Gage Length/minute. This is done in the machine direction only for uniaxial grid. The

gage length is two (2) apertures

Meeting your requirements will require us to schedule the manufacture of your geogrid with our existing production
schedule rather than to be at liberty to fill your order usmg existing inventory from our warehouse. The next manufacture
date for UX1600HS is now expected to be some time in June. Also as noted on our quotation these special test
requirements will add a cost to your geogrid purchase. We suggest you approach your engineers on the project and have
them consider modifying the specification to incorporate Tensar’s standard test procedures as mentioned above.

We will assume for the present time that your order will be supplied to meet the specifications as received from you.
Please complete the enclosed credit application and return to me by fax as soon as possible.

Please call me if you have any questions.

Peter Romocki

Market Manager
Tensar Earth Technologies

cc: Mr. Tom Stitt, Mr. Tom Dobras
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Lawrence Livermore National Laboratory

ence Livermore National Laboratory
Plant Engineering
F.O. Box 808, L-522

A W, T

Livermore, CA 94551

Attention: Mr. Harrv Benstead

Avll. T 4' ol &

RE: RESPONSE TO LETTER FROM TENSAR
SITE 300, PIT 6 LANDFILL CLOSURE COVER CONSTRUCTION

Dear Mr. Benstead:

Golder Associates reviewed the correspondence dated May 22, 1997 from Mr. Peter Romocki
of Tensaz, Earth Technologies, Inc. Our response to each item follows:

b)) Your specification requests the frequency of sampling for testing to be every 50,000 sguare feet.
Tensar normally samples UX1600HS every 60,000 square feet.

Thds is acceptable to Golder. A minimum of two samples will be required for either
frequency. In addition, the product will be tested at the frequency of one sample every 50,000

A1 |ttty B A 1=y LLME DAL LJIE BEVEL Y WA

square feet when it arrives at the site as required in the specifications.

2 Tensar does not measure spacing between strands with a caliper. We do a rib count per sample
width measurement wusing a metal tape measure with accuracy to 1 mm (0.039 in.)

This is acceptable. When the product arrives at the site, it will be measured with a caliper as

3) Your specification calls for tensile strength to be tested by ASTM D4595 which is the standard
test method for tensile properties of geotextiles by the wide-width strip method. ASTM D459%5
is a test that was designed specifically for geotextile not geogrid. Temsar measures ultimate
tensar load with the GRI - GG1 and GRI - GG2 methods. They are modified for a speed of 10%
of the Gage Length/minute. This is done in the machine direction only for uniaxial grid. The
gage length is two (2) apertures.

"
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FROM : Panascnic FAX SYSTEM PHOME NO. Mau. 28 1887 O7:1304 P2

Mr. Harry Benstead 963-7108
Lawrence Livermore National Laboratory -2- May 27, 1997

Both test methods are accepted practices for measuring the tensile strength of geogrids.
Golder feels either method will produce similar results, and therefore, Golder will accept GRI-
GG1 test results as part of Tensar's manufacturing quality control program. However, Golder
anticipates that conformance sampling and testing of the product as part of the quality

assurance program will utilize the ASTM D4595 test method.

These minor differences are not sufficient to require a special product run. The material must
still pass conformance testing when it arrives at the site.

Sincerely Yours,
GOLDER ASSOCIATES INC.

Kenneth G. Haskell, P.E.
Associate

ARG

1. Kenneth S. Obenauf, P.E.
Senior Sub-Consultant

o< Cal Dibble, LLNL-Plant Engineering
Dave Littlefield, LLNL-Plant Engineering
Tom Berry, LLNL-ERD (Weiss)
Rick Kiel, GCS

TENSAR DS Golder Associates



- University of California

[l Lawrence Livermore

National Laboratory
Request for Information # J X

Project:
To: Engineering/Construction Department Subject: ,RQMF P.O.
Lawrence Livermore National Laboratory Attention:

Spec. Sect:

. Drawing Ref:
From:alg;C;QfEmu,Mz [N Loco a0

Priority l:] 1 - Immediate l::l 2-10 Days :] 10 - 20 Days

/ #EE

Request:
p/eafe_ e, /am-xC/ e O=3 /2 ’O¢ Spac Lica e
~ 7Y "Deth.

Py
Date Issued: OF awa, [FFZ By: e A —
Title: &;s% ﬁ%ugj—e/_
Response:
Yate Received: By:
Cc.C. Title:

This is issued for Clarification/Information only, and is not intended or directed to change the
Project cost or time schedule
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Golder Associates Inc.

180 Grond Avenue, Suite 250
Ockland. CA USA 94612
Telephcne (510) 239-9000
Fox (§10) 239-9010

June 10, 1997 Our Ref: 963-7108.001

Lawrence Livermore National Laboratory
Engineering /Construction Department
P.O. Box 808,L-654

Livermore, CA 94551

Attention: Mr. Harry Benstead

RE: RESPONSE TO REQUEST FOR INFORMATION NOS. 2 AND 3,
OF SITE 300, PIT 6 LANDFILL TITLE I DESIGN

Dear Mr. Benstead:

We have received two requests for information (RF}} Nos. 2 and 3 from Envirocon. We have
reviewed the requests by Envirocon and have the following responses:

RF12: “Please clarify the 12 ° OC specification for rebar as noted on
Drawing #14, Detail #3.”

Response2:  The 12-foot on center (O.C.) is incorrect. The specification should be
No. 4 Rebar, Grade 40 steel (12 In. (inch) O.C.).

RFI 3 “Please clarify the compaction requirements for vegetative cover material. Section 02229
of the construction specifications.”

Response3:  The compaction by track-walking specification in Section 02229 of the
construction specifications applies to the entire 2-foot thick vegetative soil cover.
We recommend placing the vegetative s0il cover in two 12-inch thick lifts.

If you have any questions or comments please us a call.

Sincerely Yours,

GOLDER ASSOCIATES INC.

I ﬂm«/é/

Barry A”Mac Donnell, P.E.

Project Engm@

s KcnncthG Haskell, P.E.

Associate

cc: Kenneth S. Obenauf, P.E.
David Littlefield LLNL-Plant Engineering

|
OFFICES IN AUSTRALIA. CANADA, GERMANY, HUNGARY, [TALY, SWEDEN, UNITED KINGDOM, UNITED STATES



- University of California

Il Lawrence Livermore

National Laboratory
' Request for Information # 73

Project:
To: Engineering/Construction Department Subject: P.O.
Lawrence Livermore National Laboratory Attention:
Spec. Sect:
Drawing Ref:

From: soff B
Priority [ ]1-immediate [ ]2-1oDays E:] 10 - 20 Days

Request:
;)/Qafz_ a. /g n:@% ﬂﬂMDd‘C/%aﬁ- /‘e?amMS
Q. Aﬁ__;ZZi____

e, cho g/ﬁ@[‘i ‘ca-»cmp\g

o7
. . -z
Date Issued: 5//9/[77 By: % < . —
Title: ¢ Z0n23 Aru C/?éla;z\ m;:z)/

Response:

Jate Received: By:

o.C. Title:

This is issued for Clanflcatxon/Informatxon only, and is not intended or directed to change the
Project cost or time schedule K



Golder Associates inc.

180 Grond Avenue, Suite 250
Qakiand. CA USA 94612
Telephone (510) 239-9000
Fax (510) 239-9010

June 10, 1997 ' Our Ref: 963-7108.001
Lawrence Livermore National Laboratory
Engineering/Construction Department
P.O.Box 808,L-654  ~

Livermore, CA 94551

Attention: Mr. Harry Benstead

RE: RESPONSE TO REQUEST FOR INFORMATION NOCS. 2 AND 3,
OF SITE 300, PIT 6 LANDFILL TITLE I DESIGN

Dear Mr. Benstead:

We have received two requests for information (RFI) Nos. 2 and 3 from Envirocon. We have
reviewed the requests by Envirocon and have the following responses: -

RFI2: “Please clarify the 12 ° OC specification for rebar as noted on
Drawing #14, Detail #8.”

Response 2: The 12-foot on center (O.C.) is incorrect. The specification should be
No. 4 Rebar, Grade 40 steel (12 In. (inch) O.C.).

RFI 3: “Please clarify the compaction requirements for vegetative cover material. Section 02229
of the construction specifications.”

Response3:  The compaction by track-walking specification in Section 02229 of the
construction specifications applies to the entire 2-foot thick vegetative soil cover.
We recommend placing the vegetative soil cover in two 12-inch thick lifts.

If you have any questions or comuments please us a call.

Singcerely Yours,

GOLDER ASSOCIATES INC.

e ym&/

Barry A*Mac Donnell, P.E.

Project Engm@

s KenncthG Haskell, P.E.
Associate

cc: Kenneth S. Obenauf, PE.
David Littlefield LLNL-Plant Engineering

OFFICES IN AUSTRALIA. CANADA, GERMANY, HUNGARY, iTALY, SWEDEN, UNITED KINGDOM, UNITED STATES



REQUEST FOR INFORMATION (RFI)

NO.
To:  Harry Benstead Date: \/ uwe. 20,199 7
LLNL Project: Pt & Jood Lt/ Llosura
P.O.Box 808,1-522 Subject GO Liwel pletzrial To stivg
Livermore, CA 94551 Spec. Sec.: 027285
Fax #: (510) 422-5264 Dwg. No.:

LLNL P.O.#:

We are requesting the following information:

LL AL Ly Aa S Q‘o,.;k-ae:fgo/ 54/\ 7"l~< o Se c)ﬂfa @u,u&aa/ /zn/&/‘
\w Stend 27 a 2 pert &GCof SysTe pn . What are. 7o  QC '/Zs/._.f
ﬁv\c/ SQ_IDMLT‘")LQ/ WA &u[w\.QAD[g 4" 74-\(& D/‘a/c;?[ 74:‘/0/6"76119“4 //r/ .
Lot e M Ll o /1 6Fon By fundnsS a S 5z>ec,1<'ca7<;v§‘
Du/"xkot‘f"\o\ ,C/Q/N\J& ProcesSs FLD zmu/(/ M&m?LIDA- of s
o telio ! win S o /"en(efﬁp\,6¢ 9 A /)aaL &2?(‘6"5’ 2.0/ <

= LS e . Plocsa Qcirse,

as bo askea far® Qe ooy C.L&«u&)&s ~ P;f/,fm/ﬁs%,ﬁ

Uwe RS, 1757

(Date)
jl; gD /2957
(}x{bc/o/%ctovr) (Date)

The above information is needed no later than:

Response:

(LLNL) (Date)
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Golder Associates Inc.
. , =

198 Ciroy Way. Suite 105 = Go

Roseville. CA USA 95678 ( = P l&l‘etn g
Teiephone (916) 786-2424 W LADDUCLALLD
Fax (916) 786-2434

June 30, 1997 Our Ref: 963-7108.001
Lawrence Livermore National Laboratory ’

Engineering/Construction Department

P.O. Box 808, L-654

Livermore, CA 94551

Attention: Mr. Harry Benstead

RE: RESPONSE TO REQUEST FOR INFORMATION NOS. 4,5, 6, AND 7

FOR SITE 300, PIT 6 LANDFILL CONSTRUCTION

Dear Mr. Benstead:

We have received four Request For Information (RFI) No.’s 4, 5, 6, and 7 from

Envirocon. We have reviewed the requests and have the following responses:

RFI 4: LLNL has contracted for the use of a “Gundseal” liner instead of a 2 part GCL

system What are the QC Testzng and submittal requzrements ﬁ:r this product
Aaamonauy what are the installation requzrements and SPCCZIZCRHOTZS Uurmg
the bidding process the only mention of this material was referenced on page
02756-4 2.01 C. as acceptable material with manufacturer. Please advise as to
whether there are any changes to required testing.

Response 4: The HDPE component must meet the testing requirements for

geomembrane (02751). Since there is no geotextile component to

Gundseal, none of the testing for geotextile applies. Therefore,

conformance testing of the Gundseal shall consist of the following:
2.02 B. 1. Bentonite content: 1 1b/sq ft (minimum average roll value)
2.02 B. 3. Minimum free swell of 24 ml per ASTM D 58%0.

Installation requirements specified for GCL shall apply for the Gundseal
(except for references to geotextiles).

RFI 5: Please refer to GSE Correspondence dated 6/24/97 and clarify.

Sa: Melt Index (resin). The melt flow for GSE resin will have a minimum value of

s L

0.05 g/10 min. The specified minimum is 0.1 g/10 min. Meit flow is an indicator
of the processability of the resin and is not an indicator of a geomembranes ability
to function as a barrier. Please accept this minimum value.

{

ITOIS N ALSTRALA CANATA ZERMANY. HUNGARY “ALv SNEDEN. UNITED KINGCOM. UNITES STATES



Mr. Harry Benstead 963-7108.001
Lawrence Livermore National Laboratory «2- June 30, 1997

Response Sa: Melt Index is a reference to processability of the resin. The proposed
material with a Melt Index of 0.05 g/10 mun. is acceptable.

Tensile Break thnof}vﬂ-'lnnanhn-n The minimum averace break cfrmm‘h and

Cied e s W DLl datdidLl e BUSIRge Cows Criwis

break elongatzon values for 60 mil GSE HD Textured geomembrane are 75 lbs/' in
and 120 /e, reS‘p‘e‘CnveLy The speaﬂea values Oj' 420 lb/iﬁ and 600 /0 are mazamve

of values for smooth GSE HD 60 mil geomembrane and not 60 mil HD Textured
material. GSE requests these tensile break properties be acceptable.

i
o

Response 5b: The values for Tensile Break Strength and Elongation at break given in the
specifications were incorrectly given for smooth HDPE. Table 02751-1

should be modified as follows to reflect the textured geomembrane:

Property  Units Specification
Tensile Properties
2. Break strength Ib/in 75
4. Elongation atbreak % , 120
5c: Puncture Resistance. GSE certifies that the material will meet the specified value

when tested in accordance with ASTM D 4833. However, GSE standard testing
procedures include testing puncture resistance in accordance with ASTM D [szc]

ETAAC 1NT smpbhnd YNEE Dlonecs arromd $lite doctimm srpilend ased -o«n-‘-«
d AiViwd AV A, QMWK GVUJ. L ICHOC “LLCP‘ ‘l“a ‘53‘5"5 mewnoa “l‘ FU’ l‘l‘s

Response 5¢: GSE indicates that the material will meet the specified values in
accordance with ASTM D 4833. Puncture Resistance testing of the material
delivered to the site will be in accordance with ASTM D 4833, as specified.

Sd: Table 02751-2, HDPE Geomembrane Seam Properties. Pass/Fail Criteria. GSE |
requests standard pass/fail requirement Jor the welded 60 mil HD Textured seams

=29/ 414

be ﬁlm tear bond (FTB) Please accept this seam testing requirement.

Response 5d: Golder is specifying pass/fail criteria based on FTB (see Figures 02751-1
and 2) and minimum seam strengths. This criteria has been successfully
applied to smooth and textured geomembrane application in California.
Therefore, we are not proposing to modify the pass/fail criteria.

RFI 6: DPlease refer to GSE Correspondence dated 6/13/97 and clarify.
6a: [02755] Article 1.04. C. The average peel strength of GSE FabriNet is 1 ppi.

Response 6a: A reduction of average peel strength from 2 ppi to 1 ppi is acceptable for

the conditions expected at the Pit 6 Land/fill.
6b: Article 1.04. D. DIRECT SHEAR - The direct shear test (ASTM D5321) isa
design test, not an index test. As such, GSE’s Manufacturing Quality Assurance

Laboratory does not perform this test. GSE cannot certify to direct shear results
since the test relies on site-specific conditions. Interface values are greatly affected

RFI4s87 LET Golder Associates



Mr. Harry Benstead 963-7108.001

Lawrence Livermore National Laborat 3- June 30, 1997

: 4»4 ate of di ement P Yorass] arm
interface, of displacemnent and normal load applied. GSE will

Lo, L 73
however pramde sam les to the laboratory of your choosmg for performa ce of this
testing. GSE can bear no responsibility for test results that do not give the results
required in the specifications.

Response 6b: The material must be tested using soils from the site to verify that it
meets the minimum required 15 degrees friction angle interface shear
strenoth. GSE indicates that they can not be responsible for the material,

SUSiin- SO0 LI alEo Uiatl ULLSINE 1U1

however, someone in the Contractox’ s team must take ultimate

o L Vs L anloniine ~filaa snmasmmnand sancirmbihatis smatamale

‘p Siouivy 107 S€iedudn O W€ proposeq EWD]Llulcu\- maienais.

- - @ om i s e - em wn W 2 PSM LU FEL LT PY P SRR PATY PV MeTTIR TR TNy P ~e

éc: ELONGATION AT BREAK/MINTMUM TENSILE STRENGTH - Because GSE
does not manufacture the geotextile component of the geocomposite material, we do
not routinely test tensile elongation or tensile strength of composite. The
" composite will meet the tensile strength requirements, but SE, our geotextile
supplier lists break elongation as 40%.

Response 6c: After further review, Golder proposes to modify Table 02755-1 as follows:

Test Geocomposite Properties
Elongation-atbreak- - 500
—-ASTAE 54555 ‘

Grab Elongation 40

(%) (ASTM D 4632)

Pt W ) £/

éd: SHEARING STRENGTH - No method is specified for this, so it is unclear as to
what this references.

Response 6d: Shear Strength requirement has been removed as per Addendum No. 4.

RFI7: Please refer the attached test documentation for Bodkin Joints. Please approve use
of Bodkin Joints over trenches.

Response 7: Bodkin Joints are approved for the Pit 6 Landfill C‘u ure Cover
construction provided joints in adjacent panels are offset a minimum of 25
feet apart.

RFI4S87.LET : Golder Associates



REQUEST FOR INFORMATION (RFI)

NO._ 5
To:  Harry Benstead Date: \/fz e 24, )% 77
LLNL Project: Pt 6 Lo-d &l Lo e R
P.O. Box 808, 1.-522 Subject: Sund seo] HOPE Clords cotoo
Livermore, CA 94551 = Spec. Sec.: N

Fax #: (510) 422-5264 Dwg. No.:

LLNL P.O.#:

We are requesting the following information:

Please. _refer o o tocler) ESE Lorraspanbace

_botfed (I/£Q’1/97 z— (‘lnfcg/

The above information is needed no later than:

Response:

(LLNL) (Date)






—e— mavinve 8! 2330 6o

[¢]

“ GSE Lining Techrology, inc.

Technica' Servicas 19133 Guagte R
— Glin Oks

Housion Texas 77273

8C0-4352005
281. 23048793
:j V ”]F‘@ 1o 6 e . Fax, 2512502825
Tl EFas TRANSTISSION
DATE: June 24, 19$7
T0O: Jefirey Brown FAX: 510/454-0328
Envirocon No. of Pages: 3
FROM: Richard Enckson

Technical Support Eagincer

SUBJECT: Livermore Labs Closure
60 mil Textured Geomembrane Teghnical Clarifizations

COPY: Lzrny Giowacky

This fax is in regard o the 60 mii textured geomembrane specifications for the referenced project.

GSE has reviewed the material specifications as provided for the referenced projec:. GSE certifies
irat the 60 mul HD Textured™ geomembrane will meet the marerial spacifications. This is provided
e following clarifications arz acceptasle. GSE requests these clarifications be accapted so that
standard GSE material can be supplied for this project. Atitached find the material specification for
the GSE HD Textured 60 mil geomembrane.

TABLE 02751-.1. HDPE Geomenibrane Propertics

Melt Index (resin). Themeit flow for the GSE resin will have & minimurmn value of 0.05 2’10 min,
The specified minimum is 0.1 g/10 min. Melt flow is an indicater of the processebility of the resin
and is not an indication of z yeomembranes ability to function as a barrier, Please accept this
minimum value.

Tensile Break Strength/Elmgarion. The minimum average break s‘rength and break elongation
values for GC mil GSE HD Textured geomembrane are 73 [biin and 120%, respectively The
specified values of 228 1b/in and 600% are [ndicative of values for smooth GSE HD 60 mi!
gecmembrane and not 60 mil HD Textured material  GSE requests these tensile break properties be
acceptanie.

Puncture Resistance. GSE certifies that the material wdl mee! the specified value when tested in
accordance with ASTM D 4833, However, GSE standard testing procedures include testing
puncture resistance in accordancc with ASTM D FTMS 101, method 2055, Piease accep! this
testing method and reporting

TARBLE 02751-2, HDPE Geomembrane Seam Properties
‘Pass/Fuail Criteria. GSE requests standard passifail requirement for the welded 60 mil HD Textured
seams e film tear bond (FT3). Please accapt this seam testing requirement

For environmerisl linng scintens . . . the wors cormes 1o GS=*
A Guae/SLT Envireamentél, Inc. Company
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Ifyou have any ques:ions or comments, picase contast Larry Glowacky or me. Thark you for your
consideration -

Regards, -

(P

Richard B. Erickson
Technical Support Engineer

For envirermentat ming Sciutions _ . . the wund comes to GSE®
A Gunds/SLT Environmentdl, Inc. Compeny
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GSE HD™ T&X?Uféd GSE HD Textured is the textured version cf GSE HD. It is a high quality, high
density polysthylene {HOPE, geomembrane with ona er Mo coaxinded, wxtured
Textured HOPE surfaces, and consisting of appraximately 77.5% polyethylene, 2.2% corbon block
Geomembrcne  and frace amounts of antioxidants erd Fect sicbilizars; no other additives, filers or
exrenders cre used. The rasin used Is a speciclly formulated, propristory virgin
_ polyethylene ond is designad soecifically for flexible gaomembraae cpplications.
" GSE HD Textured has excellent resisiance to UV radiction and is suitchie for
exposed conditicns. This product cllows projects with greater slopes % be designed
since frictiona! charecteristics cre enhancac.

R e e S ——p———

TESTED PROPERTY TEST METHOD MINIMUM VALUES
Thickness, mils men) ASTM D T3/139Y/3199 27 (063 050 (sen35/  n2is0 9229
Density, zlerad ASTM D 792/1505 094 0,94 i 0.94 2.94
Tensile Poperties i2ach directicn)’ AST™ D A1S, Type [V
Stength at Breac. Iin-width (Nmm) Durbel, 2ipm o)) 509 7503 10006 125 22 ﬂ
Strengt at Yisld, thin-width IN/nm) Cauge lengths per 651l %5 13623 12300 216 138]
Elongation 3t Seeak, %a NSF &d 54 i2C 12¢ 120 120 120
Elongition 3t Yisd, % 13 13 13 13 13
Ten: Rasicance, 1B (N) ASTM T 1003 22 198 30{734; 45 200) 60 (287 75133
Pancture Resistanza, [h (N) FIMS 101, Method 2063 38 /15 521231 33 356) 1C5 1460) 130 6579)
Caroon Back Contant_ % ASTM 0 16013 2.9 2.0 .0 2, 3.0
Enviconmantal Surms Crack Resigance, bt ASTM D 1493, Cond. B 130 150¢ 1530 150¢ 1500 |
e —————— e e — e —— e
REFERENCE PROPERTY TEST METHOD NOMINAL VALUES
THZes, ms (mm! ASTM C 75171583/5148 30 (075 40:110) &0 8! 80 (2.0 10Rs
Rell Length (approximate. ft (m 625 {1503 018 20128} I N 250 176;
Luw Tamperaturs Brittiensss °F °O ASTa O 246 Conc. 3 <107 7N <10 TN 18R i <107 s 77 <107 7D
Dxidative Inducion Time, minutas ASTM D 3895, 206 °C 10 100 00 100 100 k:
Pure Oy, 1 0m _‘
Carbon Biuck Disession ASTM D 3015 AlLALS: ALAZES ATA2.31 ALAZSL ALAL S
Jimersioral Stabikty isach directions % - ASTM D 1204, 100'C Thr =2 22 2 =2 =2
Myt Fiow lacex, F12 minutes ASTM D 1238 Cond. 1507226 3.0 $1.0 ) s10 $1.0
e —
GSE HD Textured is available in rolls cpproximetely 22.5 # (6.9 m! wide and weighing cbout 3,000 b (1,340 kg}. Other matecisl
thicknesses are availabls upon request. ‘
‘The combination of strass concentrations due to coaxrrusion texture geomeTy ond tre smoll specimen size results in loge veration
=f st resuits. Therefcre, these tensile properties cre minimum average rol values. i
INote: ESCR for HD Textured is conducted on reprasenistive smeoth memirene somples.

This information I3 provided for reference purposes only end is not intended as a werranly or guaraniee. GSE assumes po lickility in
connacion with the use of this information. Check with GSE for currenl, standard minimum quulily qssurance grocedurss.

G328 is a ragisnred rocamark of 532 Uning Tosralegy, ine.

5% Uning Tecknolgy, tae. GSE Lislag Tedmalogy OenbH Sabes /nricdation &ifices f Distrinuted by: w
l
l
i
:

Corparats Hoadquertiny Trepese Headgerian Aopraie
19103 Gl 200d Roxdebader Sirate 112 Eqt

Bouson, Tess 77073 0-21073 tambseg Simeeers
USA Samay Uohed Lingdorn
80235208, 714423564 4540.757420

A 81454010 B A4024042.8

For environmental !mmg solutions...the world cornes to GSE j
A Buadla/SLT Eavicoamoniol inc. Cormpany S

DS 305 ROV1T/ST J



Golder Associates Inc.

198 Cirby Way, Suite 105 A % et
Roseville, CA USA 95678 ) i GOId!»‘I N
Telephona (918) 786-2424 ‘ Associates

Fax (916) 786-2434

June 30, 1997 Our Ref: 963-7108.001

Lawrence Livermore National Laboratory
Engineering/Construction Department
P.O. Box 808, L-654

Livermore, CA 94551

Attention: Mr. Harry Benstead

RE: RESPONSE TO REQUEST FOR INFORMATION NCS. 4, 5, 6, AND 7
FOR SITE 300, PIT 6 LANDFILL CONSTRUCTION

Dear Mr. Benstead:

We have received four Request For Information (RFI) No.’s 4, §, 6, and 7 from
Envirocon. We have reviewed the requests and have the following responses:

RFT 4: LLNL has contracted for the use of a “Gundseal” liner instead of a 2 part GCL
system. What are the QC Testing and submittal requirements for this product.
Additionally what are the installation requirements and specifications. During
the bidding process the only mention of this material was referenced on page
02756-4 2.01 C. as acceptable material with manufacturer. Please advise as to
whether there are any changes to required testing.

Response 4: The HDPE component must meet the testing requirements for
geomembrane (02751). Since there is no geotextile component to
Gundseal, none of the testing for geotextile applies. Therefore,
conformance testing of the Gundseal shall consist of the following:

2.02 B. 1. Bentonite content: 1 Ib/sq ft (minimum average roll value)
2.02 B. 3. Minimum free swell of 24 ml per ASTM D 35890.

Installation requirements specified for GCL shall apply for the Gundseal
(except for references to geotextiles).

. RFI 5: Please refer to GSE Correspondence dated 6/24/97 and clarify.

Sa: Melt Index (resin). The melt flow for GSE resin will have a minimum value of
0.05 g/10 min. The specified minimum is 0.1 g/10 min. Melt flow is an indicator
of the processability of the resin and is not an indicator of a geomembranes ability
to function as a barrier. Please accept this minimum value.

CERCISIN ALSTRAUA, CANAZA JERMANY. HUNGARY TALV SWEDEN. UNITED KINGDCOM. UNITED STATES



Mr. Harry Benstead ' 963-7108.001
Lawrence Livermore National Laboratory «2- June 30, 1997

Response 5a: Melt Index is a reference to processability of the resin. The proposed
material with a Melt Index of 0.05 g/10 min. is acceptable.

Sb: Tensile Break Strength/Elongation. The minimum average break strength and
break elongation values for 60 mil GSE HD Textured geomembrane are 75 Ibs/in
and 120%, respectively. The specified values of 228 Ib/in and 600% are indicative
of values for smooth GSE HD 60 mil geomembrane and not 60 mil HD Textured
material. GSE requests these tensile break properties be acceptable.

Response 5b: The values for Tensile Break Strength and Elongation at break given in the
specifications were incorrectly given for smooth HDPE. Table 02751-1
should be modified as follows to reflect the textured geomembrane:

Property  Units Specification
Tensile Properties
2. Break strength Ib/in 75
4, Elongation atbreak % ) 120
5c:° Puncture Resistance. GSE certifies that the material will meet the specified value

when tested in accordance with ASTM D 4833. However, GSE standard testing
procedures include testing puncture resistance in accordance with ASTM D [sic]
FTMS 101, method 2065. Please accept this testing method and reporting.

Response S¢: GSE indicates that the material will meet the specified values in
accordance with ASTM D 4833. Puncture Resistance testing of the material
delivered to the site will be in accordance with ASTM D 4833, as specified.

Sd: Table 02751-2, HDPE Geomembrane Seam Properties. Pass/Fail Criteria. GSE .
requests standard pass/fail requirement for the welded 60 mil HD Textured seams
be film tear bond (FTB). Please accept this seam testing requirement. '

Response 5d: Golder is specifying pass/fail criteria based on FTB (see Figures 02751-1
and 2) and minimum seam strengths. This criteria has been successfully
applied to smooth and textured geomembrane application in California.
Therefore, we are not proposing to modify the pass/fail criteria.

RFI 6: Please refer to GSE Correspondence dated 6/13/97 and clarify.
éa: [02755] Article 1.04. C. The average peel strength of GSE FabriNet is 1 ppi.

Response 6a: A reduction of average peel strength from 2 ppi to 1 ppi is acceptable for
the conditions expected at the Pit 6 Landfill.

6b: Article 1.04. D. DIRECT SHEAR - The direct shear test (ASTM D5321) isa
: design test, not an index test. As such, GSE’s Manufacturing Quality Assurance
Laboratory does not perform this test. GSE cannot certify to direct shear results
since the test relies on site-specific conditions. Interface values are greatly affected

RFI4567.LET Golder Associates



Mr. Harry Benstead - 963-7108.001
Lawrence Livermore National Laboratory -3- June 30, 1997

by material interface, rate of displacement and normal load applied. GSE will,
however provide samples to the laboratory of your choosing for performance of this
testing. GSE can bear no responsibility for test results that do not give the results
required in the specifications.

Response 6b: The material must be tested using soils from the site to verify that it
meets the minimum required 15 degrees friction angle interface shear
strength, GSE indicates that they can not be responsible for the material,
however, someone in the Contractor’s team must take ultimate
responsibility for selection of the proposed geosynthetic materials.

6c: ELONGATION AT BREAK/MINIMUM TENSILE STRENGTH - Because GSE
does not manufacture the geotextile component of the geocomposite material, we do
not routinely test tensile elongation or tensile strength of composite. The
" composite will meet the tensile strength requirements, but SE, our geotextile
- supplier lists break elongation as 40%.

Response 6c: After further review, Golder proposes to modify Table 02753-1 as follows:

Test Geocomposite Properties
Elongabonatbreak- 800
Grab Elongation ';_ZI - 40
(%) (ASTM D 4632) -~
6d: SHEARING STRENGTH - No method is specified for this, so it is unclear as to
what this references. '

Response 6d: Shear Strength requirement has been removed as per Addendum No. 4.

RFI7: Please refer the attached test documentation for Bodkin Joints. Please approve use
of Bodkin Joints over trenches. ' -

Response 7: Bodkin Joints are approved for the Pit 6 Landfill Closure Cover

construction provided joints in adjacent panels are offset a minimum of 25
feet apart.

RFI4S87.LET Golder Associates



REQUEST FOR INFORMATION (RED)

NO._¢4
To:  Harry Benstead Date: Voot 29 15 -~
LLNL Project: PTG Lo/ B Ehoso ra
P.O. Box 808, 1.-522 Subject LSE mlbiriaes
Livermore, CA 94551 Spec. Sec.:
Fax #: (510) 422-5264 Dwg. No.:

LLNL P.O.#:

We are requesting the following information:

Foase rosnen Fra aFdneto) SoAh) Ligee SSE

ool g ce

The above information is needed no later than:
(Date)

o = (f29/52
(/sﬁﬁd'feﬁractor) (Date)

Response:

(LLNL) (Date)
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Nourten, Texas 77571
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13 JUNE 1497 Foc 28, L5601

JEFFREY BROWN
ENvVIRCCON

RE: GSE Project L1241
Lawrencs Liverniore

The specifications provided for the above referenced job have besn reviewed with the foljowing comments. GSE
Intends 10 supply GSE FabriNet® for this projest. Tle follswing is a list of clarificstions that GSE is requesing 5o
that the refersnced malerial may be supplied.

ARTICLE 1.04.C.
The average pecl sirength of GSE FabriNet is | ppi

ARTICLE1.04.D,

DIRECT SiEAR - Thae dircet shear test (ASTM D 5321) is 2 dasign 128, not an index tast.  As such, GSE's
Manufocturing Quality Assurance Laboratory docs not perform this test. GSE caniot centify to direct shear resuks
Since the test relies on site-specific conditions Interfice values are grearly affected by muatenial interface, rate of
displacement and rennal load agplicd.  GSE will, however provide samples 1o the laboratory of your ¢hoosing for
performmance of this testing. GSE cun bear no respoasibility for test rasults that ds not give the results required in
the specifications.

ELONGATION AT BREAX/MINIMUM TENSILE STRENG™H - Because GSE does not manulpcture the gestextile
somponent of the geocomposite malerial, we do mot rowinely st tensile elongaticn or teasile strength of
composite. The composits will mest the tensile srength requirements, bus SL our geotextile supplicr ligts break
elongaion us 40%. :

SHEARING STRENGT: - No method :s specified for this, so it is naclcar as to what this refereaces.
1f you have any questions regarding any of these calrifications, please coniact me al (281) 230-6726. You or an

authorized representative may sign this letter acknow!lodging aceplance of these clarificztions and faxing it to me &t
(281) 250-2527.,

Regards, Tte above are soceptable;
/{/b/‘( Signature :
Nathen lvy

Technical Support Engineer

Prnted Name ;

Titla:

Far erwirsomenial lning solidions . . . e workf comes k GSE P
A Gendh ST Envicormuatel, tac. Company
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Golder Associates Inc.

198 Ciroy Way, Suite 105 ( AE G()Ider

Roseville, CA USA 95678 .
Telephona (916) 786-2424 ’ WASSOGaIeS

Fax (916) 786-2434

June 30, 1997 Our Ref: 963-7108.001

Lawrence Livermore National Laboratory N
Engineering/Construction Department

P.O. Box 808, L-654

Livermore, CA 94551

Attention: Mr. Harry Benstead

RE: RESPONSE TO REQUEST FOR INFORMATION NCS. 4, 5, 6, AND 7
FOR SITE 300, PIT 6 LANDFILL CONSTRUCTION

Dear Mr. Benstead:

We have received four Requ
riew

T om v risem oo IATa lane ‘e Tes
L;LquU\'ULl rve liave 1T

t For Informatio
L ———
(9911

n
rae ko o o]
c\iucaw [L 8

est (RFI) No.’s 4, 5, 6, and 7 from
ed t ha e th Vi 5 :

> I ed

FI 4: LLNL has contracted for the use of a “Gundseal” liner instead of a 2 part GCL
system. What are the QC Testing and submittal requirements for this product.
Additionally what are the installation requirements and specifications. During
the bidding process the only mention of this material was referenced on page
02756-4 2.01 C. as acceptable material with manufacturer.. Please advise as to

whether there are any chanees to required h’cfzna

e Rie sy VY PV S Nrrte O oo R

Raocmamams At Tha LITYPE - en e oo o _. ...... PR Ny & S b Lo

NEopulise 4. e vl &.UIILFUHCZ\L Illubt XIIUCL L.HC u—::u.ug requ.uemt:nr.b 10r
geomembrane (02751). Since there is no geotextile component to
Gundseal, none of the testing for geotextile applies. Therefore,

conformance testing of the Gundseal shall consist of the following:
2.02 B. 1. Bentonite content: 1 Ib/sq ft (minimum average roll value)

2.02 B. 3. Minimum free swell of 24 ml per ASTM D 5890,

Installation requirements specified for GCL shall apply for the Gundseal
(except for references to geotextiles)
.RFI 5: Please refer to GSE Correspondence dated 6/24/97 and clarify.
Sa: Melt Index (resin). The melt flow for GSE resin will have a minimum value of

0.05 g/10 min. The specified minimum is 0.1 g/10 min. Melt flow is an indicator
of the processability of the resin and is not an indicator of a geomembranes ability
to function as a barrier. Please accept this minimum value.

CITICES IN ALSTRALA CAMATA SERMANY, HUNGARY TALY. SWEDEN, UNITED KINGDOM. UNITED STATES



Mr. Harry Benstead 963-7108.001
Lawrence Livermore National Laboratory «2- June 30, 1997

Response 5a: Melt Index is a reference to processability of the resin. The proposed
material with a Melt Index of 0.05 g/ 10 min. is acceptable.

Sb: Tensile Break Strength/Elongation. The minimum average break strength and
break elongation values for 60 mil GSE HD Textured geomembrane are 75 lbsfin
and 120%, respectively. The specified values of 228 lb/in and 600% are indicative
of values for smooth GSE HD 60 mil geomembrane and not 60 mil HD Textured
material. GSE requests these tensile break properties be acceptable.

Response 5b: The values for Tensile Break Strength and Elongation at break given in the
specifications were incorrectly given for smooth HDPE. Table 02751-1
should be modified as follows to reflect the textured geomembrane:

Property  Units Specification
Tensile Properties
2. Break strength Ib/in 75
4. Elongation at break % ) 120
5c:” Puncture Resistance. GSE certifies that the material will meet the specified value

when tested in accordance with ASTM D 4833. However, GSE standard testing
procedures include testing puncture resistance in accordance with ASTM D [sic]
FTMS 101, method 2065. Please accept this testing method and reporting.

Response S5c: GSE indicates that the material will meet the specified values in
accordance with ASTM D 4833. Puncture Resistance testing of the material
delivered to the site will be in accordance w1th ASTM D 4833, as specified.

5d: Table 02751-2, HDPE Geomembrane Seam Properties. Pass/Fail Criteria. GSE
requests standard pass/fail requirement for the welded 60 mil HD Textured seams
be film tear bond (FTB). Please accept this seam testing requirement, '

Response 5d: Golder is specifying pass/fail criteria based on FTB (see Figures 02751-1
and 2) and minimum seam strengths. This criteria has been successfully
applied to smooth and textured geomembrane application in California.
Therefore, we are not proposing to modify the pass/ fail criteria.

RFI 6: Please refer to GSE Correspondence dated 6/13/97 and clarify.
6a: [02755] Article 1.04. C. The average peel strength of GSE FabriNet is 1 ppi.

Response 6a: A reduction of average peel strength from 2 ppi to 1 ppi is acceptable for
the conditions expected at the Pit 6 Landfill.

6b: Article 1.04. D. DIRECT SHEAR - The direct shear test (ASTM D5321) is a
design test, not an index test. As such, GSE’s Manufacturing Quality Assurance
Laboratory does not perform this test. GSE cannot certify to direct shear results
since the test relies on site-specific conditions. Interface values are greatly affected

RFI4s47.LET Golder Associates



Mr. Harry Benstead 963-7108.001
Lawrence Livermore National Laboratory -3 June 30, 1997

by material interface, rate of displacement and normal load applied. GSE will,
however provide samples to the laboratory of your choosing for performance of this
testing. GSE can bear no responsibility for test results that do not give the results

required in the specifications,

~onse ‘L Tha aba seb lnn bactad 11airno en 11 frn ‘\ sn&n ta varsfu that i+

Daes rmabarial s
NGO y LIS V. 1€ maieriai must oe wesied MOMIE PWiiD IIom AVE WOVRIMY Wikb i

meets the minimum requu'ed 15 degrees friction angle interface shear
strength. GSE indicates that they can not be responsible for the material,
however, someone in the Contractor’s team must take ultimate

- responsibility for selection of the proposed geosynthetic materials.

6¢: ELONGATION AT BREAK/MINIMUM TENSILE STRENGTH - Because GSE
does not manufacture the geotextile component of the geocomposite material, we do
_ not routinely test tensile elongahon or tensile strength of oomposzte The

—amad b g el ' 9y Yy
composite will meet the tensile strength requirements, but SE, our geotextile

- supplier lists break elongation as 407%.

Response 6c: After further review, Golder proposes to modify Table 02755-1 as follows:

Test Geocomposite Properties
—EHASTM-D-4355)
Grab Elongation {‘.' - , 40

287N I A tn\

(%) (ASTM D 4632) -

6d: SHEARING STRENGTH - No method is specified for this, so it is unclear as to
- what this references.

Response 6d: Shear Strength requirement has been removed as per Addendum No. 4.

RF17: Please refer the attached test documentation for Bodkin Joints. Please approve use

c A P P

0}' Dowcm jOanS over trencnes,
Response 7: Bodkin Joints are approved for the Pit 6 Landfill Closure Cover

construction provided joints in adjacent panels are offset a minimum of 25
feet apart.

RFI4587.LET Golder Associates



REQUEST FOR INFORMATION (RFI)

NO.
To:  Harry Benstead Date: A/(,L 2 Z ‘/ /2 7 Vi
LLNL Project: Pt b Lanodfs 11 Colosare
P.O. Box 808, L-522 Subject:
Livermore, CA 94551 - Spec. Sec.:

Fax #: (510) 422-5264 Dwg. No.:

LLNL P.O.#:

We are requesting the followmg information:
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The above information is needed no later than:

(Date)

0, R 4ays>
(s xﬁ?tor) (Date)

Response:

(LLNL) (Date)
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KQISVING, CA UoA Y0/ ¢ . ) i =,
Telephone (?16) 786-2424 w

Fax (916) 786-2434

June 30, 1997 Our Ref: 963-7108.001

RBox N8 T _A84

P.v. SN A Iy T E

Livermore, CA 94551
Attention: Mr. Harry Benstead

RE: RESPONSE TO REQUEST FOR INFORMATION NOS. 4, 5, 6, AND 7
FOR SITE 300, PIT 6 LANDFILL CONSTRUCTION

Dear Mr. Benstead:

We have received four Request For Information (RFI) No.’s 4, 5, 6, and 7 from

TYAT

Envirocon. We have reviewed the requess and nave the I'OLIOWII'lg responses:

RF1 4: LLNL has contracted for the use of a “Gundseal” liner instead of a 2 part GCL
system. What are the QC Testing and submittal requirements for this product.
Additionally what are the installation requirements and specifications. During

the blddmo process the only mention m" this material was referenced on vage

L4 Vheoe L Uity Ll idie SIS SISRISI SRl WS S IR Vit prge

02756-4 2. OI C as acceptaale materzal with manufacturer Please advise as to

Response 4: The HDPE component must meet the testing requirements for
geomembrane (02751). Since there is no geotextile component to
Gundseal, none of the testing for geotextile applies. Therefore,
conformance testing of the Gundseal shall consist of the following:

2.02 B. 1. Bentonite content: 1 Ib/sq ft (minimum average roll value)
2.02 B. 3. Minimum free swell of 24 ml per ASTM D 5890.

Instailation requirements specified for GCL shall apply for the Gundseal
(except for references to geotextiles).

. RFI & Please refer to GSE Correspondence dated 6/24/97 and clarify.

Sa: Melt Index (resin). The melt flow for GSE resin will have a minimum value of
0.05 g/10 min. The specified minimum is 0.1 g/10 min. Melt flow is an indicator

of the processabili ty nF the resin and is not an indicator o nFa opnmmhr_qngs_ gbzlzt-u

of the processabilit he resin and is not an indicato
to ﬁmctzon asa bamer Please accept this minimum value
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material with a Melt Index of 0.05 g/10 min. is acceptable
5b: Tensile Break Strength/Elongation. The minimum average break strength and

break elongation values for 60 mil GSE HD Textured geomembrane are 75 lbs/in
and 120%, respectively. The specified values of 228 lb/in and 600% are indicative
of values for smooth GSE HD 60 mil geomembrane and not 60 mil HD Textured
material. GSE requests these tensile break properties be acceptable.

The valuiae far Tarneila Rraalk Strornath and FlaneatHan a raale oiven i tha
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specmcanons were mcorrectly ngen for smooth HDPE. Table 02751 1

1 1ep

should be modified as follows to reflect the textured geomemorane.

Property Units Specification
Tensile Properties
2. Break strength Ib/in 75
4, Elongation at break % . 120
5c: Puncture Resistance. GSE certifies that the material will meet the speaﬁﬂd value
when tested in accordance with ASTM D 4833. However, GSE standard testing

.‘

—me cae SRS SRR USRI S YD SRR PPN S

procedures include testing puncture resistance in accordance with ASTM D [ {

FTMS 101, method 2065. Please accept this testing method and reporting.

Response Sc: GSE indicates that the material will meet the specified values in
accordance with ASTM D 4833. Puncture Resistance testing of the material
delivered to the site will be in accordance W1th ASTM D 4833, as specified.

PE Geomembrane Seam Propertes. Pass/Fail Criteria. GSE

y &4 u’a - Tl RIS STRiTe STV sied & el R

ass/fail requirement for the welded 60 mil HD Textured seams

2o Lo \ | o } R e eamsys V5. FONPEA. SRS §

L. ol E /r-r-n
o€ Jum tear oona (rip). riease accepr Il'llé >EUm resrmg requzremzru.

Response 5d: Golder is specifying pass/fail criteria based on F1B (see Figures 02751-1
and 2) and minimum seam strengths. This criteria has been successfully
applied to smooth and textured geomembrane application in California.
Therefore, we are not proposing to medify the pass/fail criteria.

RFI 6: Please refer to GSE Correspondence dated 6/13/97 and clarify.
L~ fNITEE] Awbinls 1 04  Thp nrsvnoes wmopl ctvpmotl Al TCE CalesNpé da T vvd
LV‘/\J\JJ Gl 6468 LoV 0w LT (255 4 FGC& aslcua&u Vj TSl L HUTILNCE b9 & F b

Response 6a: A reduction of average peel strength from 2 ppi to 1 ppi is acceptable for
the conditions expected at the Pit 6 Landfill.

6b: Article 1.04. D. DIRECT SHEAR - The direct shear test (ASTM D5321) is a

design test, not an index test. As such, GSE’s Manufacturing Quality Assurance
fahnrafn-n/ does not nrrﬁsrm this test. GSE cannot cz_rhfu to direct shear results

eV Ve T s T e Jie 2lel R8s TP LHAIMIN/S LS LL 2L

since the test relies on szte-speczﬁc conditions, [nterface values are greatly affected

RFI4s87.LET Golder Associates
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by material interface, rate of displacement and normal load applied. GSE will,
however provide samples to the laboratory of your choosing for performance of this
testing. GSE can bear no responsibility for test results that do not give the results

rr_r,nurrd in the :m’mﬁtmhnns

erial must be tested esaim e amila Lumens the sité to vensy that i
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b
rneets th e minimum required 15 degrees friction angle interface shear
strength. GSE indicates that they can not be responsible for the material,
however, someone in the Contractor’'s team must take ultimate :
responsibility for selection of the proposed geosynthetic materials.

6¢c: ELONGATION AT BREAK/MINIMUM TENSILE STRENGTH - Because GSE

does not mmzufarture the aeotextzlz component of the oeom,mmsxte material, we do

<4I3LfRGIAIC HIG SYoA T U Y L, LC

~ not routmely test tensile elongatwn or ten.szle strength of composite. The

$ha res]] asenad blon boasosle b a1t s mesba laerd O asimw mandaardels
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- supplier lists break elongation as 40%.

Response 6c: After further review, Golder proposes to modify Table 02755-1 as follows:

Test Geocomgosxte Properties
800
Elengationatbreak 5§00
—E-ASTM-D4595)
Grab Elongation o 40

(%) (ASTM D 4632) -
6d: SHEARING STRENGTH - No method is specified for this, so it is unclear as to
what this references.
Response 6d: Shear Strength requirement has been removed as per Addendum No. 4.

RFI7: Dlease refer the attached test documentation for Bodkin Joints. Please approve use
of Bodkin Joints over trenches.

Response 7: Bodkin Joints are approved for the Pit 6 Landfill Closure Cover

construction provided joints in adjacent panels are offset a minimum of 25
feet apart.

RFI4s87.LET Golder Associates



REQUEST FOR INFORMATION (RFI)

NO. &
To:  Harry Benstead _ Date: \Ju,l.\/ 181997
LLNL Project Pt G Lawd,?l. ] Closure,
P.O. Box 808, 1.-522 Subject HDPE Do oo,
Livermore, CA 94551 © .-.. Spec Sec: 230 S
Fax #: (510) 422-5264 Dwg. No.:

LLNL P.O.#:

We are requesting the following information:

?@SQ. /wc//e_cu o QFHeled AHDPA a,oe, Fa7q .

Lo co ) o oot o olowge Lvaoes SDR Ze ‘7o SDEITZ

Dipe Yar Sr;bl&g‘q QQQz;caﬁddazs f&zﬁ ﬁ‘g?‘ S&EI'?/[?)/@&
___g_&wa/s 7‘1\9_ /Dif*;ézl\n«ouca Sp2cc cahaves o £ SAR2G

The above information is needed no later than: v\./ L g Y./ 49? /927
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(SyBcdntfictor) (Date)

Response:
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REQUEST FOR INFORMATION (RFI)

NO.
To:  Harry Benstead Date: /4/0@ 7 \Sj /977
LLNL Project: Pt G Lood/ B hacure
P.O. Box 808, 1.-522 Subject:
Livermore, CA 94551 - Spec. Sec.:
Fax #: (510) 422-5264 Dwg. No.:

LLNL P.O.#:

We are requesting the following information:
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Golder Associates Inc.

182 Grand Avenue, Surte 250
Cakland, CA USA 944612

LR VAV

Telephone (510) 239-6000 v > 4 iates

Fex (510) 239-9010

July 7, 1597 Our Ref: 963-7108.001

Lawrence Livermore National Laboratory
Engineering/Construction Department

P.O. Box 808, L6964 § 2a. ~
Livermore, CA 94551

Attention: Mr. Harry Benstead

RE: RESPONSE TO REQUEST FOR NEW CONCRETE SPECIFICATIONS
FOR STTE 300, PIT 6 LANDFILL CONSTRUCTION

Dear Mr. Benstead:

Golder understands that the contractor for the Pit 6 landfill closure indicated that the concrete
specifications (Sections 03100, 03200, and 03300) were too stringent. We would hke to point out
that these specifications are standard spedfications that Golder has applied for various concrete
projects including recently constructed concrete lined ditches, culvert headwalls and tank
foundations at the Altamont Pass Landfill in Livermore. We are not aware of any problems in
local contractors complying with these specifications.

However, we have reviewed the concrete specifications with respect to the Pit 6 dosure project
and have determined that there are some requirements that conld be eliminated and/or dlarified
that will benefit the contractar. To fadlitate the project, we have simplified and revised the
concrete spedifications under the following new sectiorn:

Section 02514 - PORTLAND CEMENT CONCRETE
This new specification replaces the following specifications:

Section 03100 - Concrete Formwork

Section 03200 - Concrete Reinforcement

Section 03300 - Cast-in-Place Concrete

If you have any questions or comments, please give us a call.

Sincerely Yours,

Kenneth G. Haskell, P.E.
Associate

Kenneth S. Obenauf, P.E.

Sendor Sub-consultant

cc: David Littlefield, Plant Engineering
Rick Kiel, GCS
Nancy Evans, GCS

OFFICES IN AUSTRALA. CANADA. GERMANY. HUNGARY, TALY, SWEDEN, UNITED KINGDOM. UNITED STATES



S$.300 PIT 6 CLOSURE COVER 0CS-0070

SECTION 02514
PORTLAND CEMENT CONCRETE PAVING

PART 1 GENERAL

1.01

SECTION INCLUDES

Cast-in-place concrete for surface-water control ditches and culvert inlets/outlets

1.02 RELATED SECTIONS
A Section 02222 - Excavation
B.  Section 02722 - Corrugated Metal Pipe Culverts
1.03 REFERENCES
The following documents form a part of these specifications to the extent stated herein.
Unless otherwise indicated, use the issue in effect on the date of request for quotation.
Bring any conflicts between specifications, drawings, and the referenced documents to
the attention of the University, in writing, for resolution before taking any related
action. Where differences exist between codes and standards, the one affording the
greatest protection shall apply.
State of California, Department of Transportation (CALTRANS)
CALTRANS Standard Specifications:
Sec 37.  Bimminous Seals
Sec 72.  Slope Protection
Sec 90.  Portland Cement Concrete
American Society for Testing and Materials (ASTM)
ASTM A 185 Steel Welded Wire Fabric, Plain, for Concrete Reinforcement
ASTM A 615 Deformed and Plain Billet-Steel Bars for Concrete Reinforcement
o0cs0070.col July 3, 1997
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S.300 PIT 6 CLOSURE COVER 0CS-007¢

ASTM C 31 Standard Practice for Making and Curing Concrete Test
Specimens in the Field

ASTM C 33 Concrete Aggregates

ASTM C 39 Compressive Strength of Cy]\indricaI'Concrece Specimens

ASTM C 42 .: Obtaining and Testing Drilled Cores and Sawed Beams of
Concrete

ASTM C 143 Slump of Hydraulic Cement Concrete

ASTM C 150 Portland Cement

ASTMC260  Air-Entraining Admixtures for Concrete

ASTM C 494 Chemical Admixtures for Concrete

International Conference of Building Officials (ICBO)

ICBO UBC Uniform Building Code
1.04 SUBMITTALS
A. Submit product data under provisions of section (¢1230.
B. Include material data and msm]lauon instructions on joint filler, admixtures, and curing
compounds.
1.05 QUALITY ASSURANCE
A. Perform work in accordance with CALTRANS Sec 37, 72, and 90.
B. Obtain materials from same source throughout
C. Sampling and testing will be performed by an mdependent testing laboratory and paid
for by the CQA Engineer.
0¢s0070.col July 3, 1997
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S.300 PIT 6 CLOSURE COVER

™ 4

PART 2

2.01 CONCRETE MATERIALS

A. Cement: ASTM C 150 normal-type IL

GULDERK ADDULLIALL

@gooud

0CS-0070

B. Aggregates: Fine and coarse aggregate for concrete, and shall be in accordance with
ASTM C 33 with a specific gravity not less than 2.50. In reinforced concrete,
maximum size of aggregate shall not exceed 3/4 of the distance between mnforcmg
bars or as shown below for coarse aggregate,

Vi RS 32 Vel

1. ine

wUGA S

St

U.S. STANDARD . PERCENT PASSING
SIEVE SIZE BY WEIGHT
3/8-inch 160
No. 4 95-100
No. § 70-90
No. 16 45-75
No. 30 25-55
No. 50 10-30
No. 100 2-10
No. 200 0-5

U.S. STANDARD PERCENT PASSING
SIEVE SIZE BY WEIGHT
— l.nch 100
3/4-inch 80
3/8-inch 10
No. 4 0

3. Coarse aggregate tested in the Los Angeles machine shall show loss

....... PRy ~ e Lo

to exceed 40% after 500 revolutions. Minimum number of tes
grading shall be 1 per 100 tons of material.

C. Water: Clean and not detrimental to concrete.

0cs0070.co1
02514-3
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S5.300 PIT 6 CLOSURE COVER

2.02 USAGE

0CS-0070

The following table presents a schedule of uses of concrete, maximum size aggregate,
maximum stump, and total air content of above concrete mixes:

MAXIMUM

Other Miscellaneous Items

AGGREGATE TOTAL AIR

CONCRETE ELEMENT SIZE . SLUMP CONTENT

(PERCENT)
Drainage Inlet and Outlet Structures Coarse 4 inch 4.5
Concrete-Lined Ditches Fine 4 inch 4.5
Utility Box Encasement 1 inch 4 inch .--

2.03 FORM MATERIALS

Conform to and comply with CALTRANS.

2.04 REINFORCEMENT

A. Reinforcing Steel: ASTM A 61S; 40-ksi yield grade; deformed steel bars, uncoated

finish.

B. Welded Steel Wire Fabric: Plain typs, ASTM A 185; in flat sheets; 10 AWG, both

directions; uncoated finish.

C. Tie Wire: Annealed steel, 16 AWG or heavier.

2.05 ACCESSORIES

A, Curing Compound: CALTRANS Sec 90-7.01B.

B. Expansion Joint Material: At concrete-lined ditches, use 1/2 inch premolded asphalt
Jjoint composed of asphalt fiber an mineral filler with an asphalt-impregnated liner on
both sides for reinforcement, completely waterproof and vermin resistant.

2.06 CONCRETE MIX

A. Mix concrete in accordance with ASTM C 94.

0¢s0070.col

02514-4

July 3, 1997

———— e




PRV S YT LA 2 S Y ) [OPRVIVEr

Vs vt o1 Lt md bd D ITDVIL —_—
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B. Provide concrete of the following characteristics
UNIT MEASUREMENT
Compressive Stength at 28 days 3000 psi
C. Use accelerating admixtures meeting ASTM C 494 in cold weather only when approved
by the University. Use of admxxtures shall not relax cold weather placement
requirements.
D. Use set-retarding admixtures meeting ASTM C 494 during hot weather only when
approved by the University,
E. Add air entraining agent meeting ASTM C 260, to concrete mix for concrete work
exposed to exterior.
2.07 SOURCE QUALITY CONTROL

" The Construction Manager and CQA Engineer may at any tme request and secure
i

Arnen memm b e rw om b Po EarS

samples of concrete, cement, aggregates, and other ma riais.

PART 3 EXECUTION

3.01 EXAMINATION
A. Verify that compacted subgrade is ready tc support paving and imposed loads.
B. Verify that gradients and elevations of base are correct.
C. By starting the work of this section, the Subcontractor warrants that it has examined
and verified that the existing conditions comply with and conform to the provisions of
the preceding paragraphs of subpart 3.01
D. Where vapor barrier is not specmea at Subcontractor’s option, provide vapor barrier or
wet soil surface thoroughly prior to placement of concrete.
3.02 PREPARATION
A. Moisten base 10 minimize absorption of water from fresh concrete.
B. Notify the University at least 48 hours prior o commencement of concreting operations.
ocs0070.col July 3, 1997
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8.300 PIT 6 CLOSURE COVER 0CS-0070

3.03 FORMING
A. Place and secure forms to correct location, dimension, and profile.
B. Assemble formwork to permit easy stripping and dismantling without damaging
concrete.
C. Place joint ﬁllcrs've}tical]y, in straight lines. Secure to formwork during concrete
placement.
3.04 REINFORCEMENT
A. Place reinforcement as detailed on the drawings.
B. Reinforcing steel will be inspected by the CQA Engineer before being covered with
concrete.
3.05 FORMED JOINTS
A. | Place expansion joints at 20 foot intervals or as otherwise shown on the drawings or
where approved by the CQA Engineer.
B. Place joint filler between paving components as required at joints,
3.06 PLACING CONCRETE
A. Place concrete in accordance with CALTRANS Sec 37, 72, and 90Q.
B. Ensure that reinforcement, inseris, embedded parts, and formed joints are not disturbed
during concrete placement.
C. Place concrete continuously between predetermined construction joints. Do not break
or interrupt successive pours such that cold joints occur,
D. Trowel smooth.
3.07 FINISHING
A. Surface Water Ditches: Light broom.
B. Culvert Inlets/Qutlets: Light broom.
0cs0070.col July 3, 1997
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3.08 FIELD QUALITY CONTROL

A.

B.

3.09

Field inspection and testing will be performed in accordance with section 01400,
Test concrete to control slump in accordance with ASTM C 143.

Test laboratory will [est concrete for compressive strength in accordance with
ICBO UBC section 2604 and as follows:

1. " Make and cure 3 cylinders according to ASTM C 31 for each 150 cubic yards, or
fraction thereof, of each class of structural concrete poured at site each day and
otherwise comply with ICBO UBC section 2604(h).

2. Test one cylinder at 7 days and 2 cylinders at 28 days for strength in accordance
with ASTM C 39.

When laboratory tests of specimen cylinders show compressive strengths below
specified minimum, the Subcontractor shall pay the testing laboratory far taking core

- specimens of hardened structural concrete and testing specimens according to

ASTM C 42,
PROTECTION
Immediately after placement, protect concrete from premature drying, excessive hot or

cald wemperatures, and mechanical injury.

END OF SECTION

0cs0070.col July 3, 1997
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Golder Associates Inc.

180 Giand Averue. Surte 250
Ockland, CA USA 94612
Telephone (510) 239-9C0C
Fex (510 239-9010

July 7, 1997 Our Ref: 963-7108.001

Lawrence Livermore National Laboratery

Engineering/Construction Department
P.O.Box 808,L-65¢ Saa.
Livermore, CA %4551

Attention: Mzr, Harry Benstead

RE:  RESPONSE TO REQUEST FOR INFORMATION ON DRAINAGE DET AILS,
OF SITE 300, FIT 6 LANDFILL TITLE II DESIGN

Dear Mr. Benstead:

- .

We have received a request for information (RFI) from Envirocon concerning additional details
associated with the Pit 6 Landfill cover surface water control structures. Attached are the
following figures:

Figure 1- Headwall at STA 4+06.
Figure 2 - Culvert at STA 4+42.
Figure 3 - Headwall at STA 5+90.
Figure 4 - Tailwall at STA 6+52,
Figure 5 - Headwall at STA 2+76.

Also, attached are revised Drawings Nos. 12 and 14. These drawings have been revised to
included the additional culvert that crosses underneath the access road at STA 0+55.

If you have any questions or comments please call us.
Sincerely Yours,
GOLDER ASSOCIATES INC.

7. e e ?

Barry A. Mac Donrel], P.E.
ot Eno

Kenneth G. Hnskell, P.
Associate

cc: Kemmeth S. Obenauf, PE

David Littlefield LLNL-Flant Engineering
Rick Kiel GCs
Nancy Evans GCs

CFFICES iN AUSTRALIA. CANADA, GERMANY, HUNGARY, ITALY, SWECEN, UNITZD KINGDOM, UNITED STATES
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ADDENDUM NO. 01
to
SOLICITATION NO. B336701
for
Pit 6 Landfill Closure Cover
Site 300 |

THE REGENTS OF THE UNIVERSITY OF CALIFORNIA
LAWRENCE LIVERMORE NATIONAL LABORATORY
LIVERMORE, CALIFORNIA 94550

The following changes shall apply to the plans,
specifications and/or drawings, are hereby made a part
thereof and are subject to all the requirements of this
Solicitation as if originally included therein.

s,
B

RECEIPT AND INCLUSION OF THIS ADDENDUM NO. 01 SHALL BE

ACKNOWLEDGED ON THE BID FOR LUMP SUM CONTRACT IN THE SECTION
ENTITLED "ADDENDA".

The bid date remain

iz ad

PROCUREMENT & MATERIEL
AWRENCE LIVERMORE NATIONAL LABORATORY

!—-4
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Site 300 Pit 6 Landfill Closure Cap Solicitation No. B336701

ADDENDUM NO. 01
February 25, 1997

I.  GENERAL

~

The following changes are made in the documents indicated. All other terms and
conditions shall remain the same.

SPECIFICATIONS
Specification Sec_tion 02060, "Site Demolition"
Page 02060-2, Paragraph 1.04.E, REPLACE with the following:
"The University has determined that paint used on the structure to be demolished
is lead free. Arsenic is present at 0.01 to 0.6% by weight. Ensure compliance
with applicable sections of 29 CFR 1900.1018."
Specification Section 02223, "Backﬁlligg"«lga& w324
Page 02223-7, Subparagrap 3.0;1 D.4, ADD the following sentence at the end:

"After placing a minimum of 3 inches of gravel over the pipe, compact the gravel
by making at least two passes with a vibratory plate.”

Specification Section 02231, "Aggregate Base Course"

Page 02231-2, Subpart 3.01, DELETE the last sentence:

Specification Section 02710, "Subdrainage Systems"

1. Page 02710-1, Subpart 1.01, REVISE the sentence to read as follows:
"General requirements for subdrainage and drainage systems"

2. Page 02710-2, Subpart 2.02, ADD the following Paragraphs F and G:

"F. Animal Grate: The band shall be type UNS S30400 stainless steel, 1/8-
inch thick by 1 inch wide; the bars shall be stainless steel rounds, type
UNS 830400 stainless steel, at least 1/4-inch diameter; set screws shall be
type UNS S31600 stainless steel, 1/4-inch x 20 course thread cup point,
socket-set screw of sufficient length to properly seat.
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it 6 Landfill Closure Cap Solicitation No. B336701

ial: CALTRANS Sec 72, for facing class rock slope
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hall be one of the following gradations, placed in
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Specification Section 02752, " Geotextile"

1. Page 02752-4, Table 02752-1, in the first row entitled "Mass Per Unit Area” and
the last column entitled "Minimum Values" REVISE the value from "7" to "8."
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1, ADD the following Paragraph C:

C. Place geotexiile on existing subgrade prior to placing riprap in surface-

~ water control ditches.
Specification Section 02756, " Geosynthetic Clay Liner™
1. Page 02756-4, Paragraph 2.02.A, REVISE the sentence to read:

“The GCL shall consist of CETCO "Bentomat ST" or equivalent and shall include
stitching or adhesive through the material that joins the backing materials.”

)

Page 02756-4, Subparagraph 2.02.B.4, REVISE to read:

7.

‘Backing Material: Polyester or polypropylene, minimum weight 3.0 0z/sq. yd or -
DPE geomembrane."

3. Page 02756-5, Subparagraph 2.03.A.2, ADD the following sentence at the end:

"If bentonite is attached to the HDPE geomembrane, remove it and remold for
permeability testing."

DRAWINGS
Drawing 10, " Animal Grate"

REVISE the scale bar from "SCALE IN FEET" to "SCALE IN INCHES."

END OF ADDENDUM NO. 1
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: University of California
ull | Lawrence Livermore National Laboratory
—-' Procurement & Materiel (U.S. Department of Energy Contract W-7405-ENG-48)
é h—j

May 9, 1997

Envirocon, Inc.
500 Taylor Street
Missoula, MT" 59807

Attention: Mr. Al Brule'

Subject: Supplemental Agreement No. 01
Subcontract No. B336701

Enclosed are two copies of the above referenced Supplemental Agreement.

One (1) copy of the Supplemental Agreement is to be signed by an authorized member of your
firm and returned within five days to my attention at our Livermore Laboratory. Retain one copy

e,

for your records.
Sincerely, _
/)
‘\‘_.l‘ ’ h l,/\d“‘;i (z /4 4’
/éj‘f;/.u.{tu A ! Jl o - .‘//""JL‘\
/Gennie McPeak

i Sr. Subcontract Administrator
Construction and Fabrication Group

Enclosures: As noted

¢ Jeff Brown, Envirocon, Inc., Placerville, CA w/encl.
Harry Benstead, L-522 w/encl.

DOE Prime Contractor « 7000 East Avenue » P.O. Box 5502« Livermore, CA 94550/94551 ¢ Ph. 510/423-8454 « FAX 510/422-2973
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UNIVERSITY OF CALIFORNIA SUBCONTRACT NO. B336701
LAWRENCE LIVERMORE NATIONAL LABORATORY DATE: MAY 9, 1997

SUPPLEMENTAL AGREEMENT

-

Supplemental Agreement No. 01 Name of Project: Pit 6 Landfill Closure Cover,
' Site 300 '
Subcontractor: Envirocon, Inc.
500 Taylor Street

Missoula, MT 59807

This Subcontract is hereby modified as specifically set forth below.

Reference: Drawing No.6 - Geogrid Layout Plan
Relocate the third layer of geogrid to the following location:

Point Northing Easting
No. (feet) (feet)
104 414696.86 1698440.28
105 414762.14 1698395.94
106 414833.97 1698501.70
107 414768.68 1698546.04

The total fixed price of the Subcontract hereby remains unchanged at $630,211.00. The
Subcontract completion date remains unchanged.

By acceptance of this Supplemental Agreement, the Subcontractor acknowledges that the
modification to Subcontract No. B336701 set forth immediately above represent full
compensation for the changes to the work. This includes all adjustments to the work schedule
and all costs and expenses. All other terms and conditions of the Subcontract shall remain in full
force and effect.
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LAWRENCE LIVERMORE NATIONAL LABORATORY DATE: MAY 9, 1997

UNIVERSITY OF CALIFORNIA SUBCONTRACT NO. B336701
997

SUPPLEMENTAL AGREEMENT (Continued)

The acceptance of this Supplemental Agreement by the Subcontractor shall not release nor
exonerate any surety(ies) and bond(s) given to secure performance of the Subcontract.

ACCEPTANCE AUTHORIZATION
ENVIROCON, INC. THE REGENTS OF THE
UNIVERSITY OF CALIFORNIA

Gennie McPeak

BY: BY: gww NaaL ﬂ%
[

TITLE: TITLE: Sr. Subcontract Administrator
Construction and Fabrication Group
Procurement & Materiel

DATE: : DATE: a9 1449

(Porm #PS-222;10/10/96)
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ADDENDUM NO. 02
to
SOLICITATION NO. B336701
for
Pit 6 Landfill Closure Cover
- Site 300

THE REGENTS OF THE UNIVERSITY OF CALIFORNIA
LAWRENCE LIVERMORE NATIONAL LABORATORY
LIVERMORE, CALIFORNIA 54550

The following changes shall apply to the plans,
specifications and/or drawings, are hereby made a part
thereof and are subject to all the requirements of this
Solicitation as if originally included therein.

RECEIPT AND INCLUSION OF THIS ADDENDUM NO. 01 SHALL BE

ACKNOWILEDGED ON THE BID FOR LUMP SUM CONTRACT IN THE SECTION
' ENTITLED "ADDENDA".

The bid date remains unchanged.

PROCUREMENT & MATERIEL
LAWRENCE LIVERMORE NATIONAL LABORATORY

March 19, 1997
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Site 300 Pit 6 Landfill Closure Cap Solicitation No. B336701

ADDENDUM NO. 02
March 19, 1997

I.  GENERAL

The following changes are made in the documents indicated. All other terms and
conditions shall remain the same.

SPECIFICATIONS
Specification Section 01230, "Special Requirements (Site 300)"
Page 01230-28, Paragraph 1.12.A.2, REPLACE with the following:
"The Subcontractor shall be responsible for advising the University of any
submittal that may be delayed and which might, if delayed further, extend
completion of the project.”
Specification Section 02756, " Geosynthetic Clay Liner"
Page 02756-3, Paragraph 1.05.E.1, REPLACE with the following:

"1. Convene a conference one week prior to commencing work of the Section,
under provisions of Section 01230."

END OF ADDENDUM NO. 2
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ADDENDUM NO. 03
to
__§OLICITATION NO. B336701
for
Pit 6 Landfill Closure Cover System
Site 300

THE REGENTS OF THE UNIVERSITY OF CALIFORNIA
LAWRENCE LIVERMORE NATIONAL LABORATORY
LIVERMORE, CALIFORNIA 94550

- The following -changes shall apply to the plans,
specifications and/or drawings, are hereby made a part
thereof and are subject to all the requirements of this
Solicitation as if originally included therein.

RECEIPT AND INCLUSION OF THIS ADDENDUM NO. 03 SHALL BE
ACKNOWLEDGED ON THE BID FOR LUMP SUM CONTRACT IN THE SECTION

ENTITLED "ADDENDA".
Bid date remains unchanged

PROCUREMENT & MATERIEL
- LAWRENCE LIVERMORE NATIONAL LABORATORY

March 26, 1997
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Pit 6 Landfill Closure Cover System Solicitation No. B336701

L

GENERAL

ADDENDUM NO. 03
March 26, 1997

~.

The following answers are provided to questions received regarding the IFB package:

Question: Is it possible to work from 5:30 am to 10:00 pm 6 days per week?
Answer: This is an acceptable work schedule.
Question: Can a water hydrant be installed along Corral Hollow Road, immediately
adjacent to the job site, in order to eliminate the trucking of water from the
Site 300 entrance area?
Answer: No. The only water available is at the Site 300 main entrance.
Question: Exactly where is the fire hydrant located at the Site 300 entrance area?
Answer: The fire hydrant location is inside the outer gate at Corral Hollow Road,
and west of the parking lot. The University will install a fire hose
connection to the water line.
Question: Are full size drawings available?

Answer: Not at this time.

Question: Performance Bond. What is the percentage of the total amount of the bid for
this item?

Answer: Performance Bonds are 100% of the bid price.

Question: Payment Bond. What is the percentage of the total amount of the bid for this
item?

Answer: Payment Bonds are 50% of the bid price.
Question: What are the insurance requirements for this project?

Answer: See Clause 9 of the General Provisions for Fixed Price Construction
Subcontracts, attached.

Question: Who is the Surveyor at Site 3007

Answer: Surveying is done with in-house forces.



Pit 6 Landfill Closure Cover System Solicitation No. B336701

ADDENDUM NO. 03
March 26, 1997

II. DOCUMENTS

The following documents arc, attached and hereby become part of the IFB package for
Solicitation No. B336701.

© General Provisions for Fixed Price Construction Subcontracts, dated 12/9/96
° List of Holidays
(end of Addendum No. 03)
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LAWRENCE LIVERMORE NATIONAL LABORATORY
GENERAL PROVISIONS FOR FIXED PRICE CONSTRUCTION SUBCONTRACTS

INDEX
ENVIRONMENT, SAFETY, AND HEALTH 11. ALL-RISKINSURANCE REQUIREMENTS
ACCIDENT PREVENTION PROGRAM REQUIREMENTS 12. SITE 300 "VALLEY FEVER® HEALTH HAZARD
TECHNICAL DIRECTION AND CHANGES 13. BUY AMERICAN ACT
CHANGE ORDER ADJUSTMENTS 14. UMITATIONS ON SUBCONTRACTING
CHANGE ORDER CLAIM DOCUMENTATION PROCEDURE 15. NOTICE OF LABOR DISPUTES
PERFORMANCE AND PAYMENT BONDS 16. NON WAIVER OF DEFAULT
UENS AND CLAIMS FOR LABOR OR MATERIALS 17. ASSIGNMENTS
LIABILITY FOR INJURY & DAMAGE \ 18. DISPUTES AND CLAIMS
LIABILITY INSURANCE REQUIREMENTS 19. ORDER OF PRECEDENCE
ASSUMPTION OF RISK UNTIL FINAL ACCEPTANCE 20. CLAUSES INCORPORATED BY REFERENCE

i~

AUSE 1 — ENVIRONMENT, SAFETY, AND HEALTH
The Subcontractor shall take all reasonable precautions in the performance of the work under this Subcontract to protect the
environment, and the safety and health of employees and of members of the public and shall comply with all applicable
environmental, safety and health regulations and requirements (including reporting requirements) of the University and DOE.

The University shall notify the Subcontractor, in writing, of any noncompliance with the provisions of this clause and the corrective
action to be taken. After receipt of such notice, the Subcontractor shall immediately take corrective action. In the event that the
Subcontractor fails to comply with said regulations or requirements of the University or DOE, the University may, without prejudice
to any other legal or contractual rights of the University, issue an order stopping all or any part of the work; thereafter, a start order
for resumption of the work may be issued at the discretion of the University. The Subcontractor shall make no claim for an
extension of time or for compensation or damages by reason of, or in connection with, such work stoppage.

CLAUSE 2 — ACCIDENT PREVENTION PROGRAM REQUIREMENTS

{

t

The Subcontractor shall submit seven (7) copies of the following to the University for approval prior to start of any construction
work. Items 1 through 4 shall be submitted separately on company letterhead, and not combined into a single document.

1. A descriptive outline of an accident prevention program. The University will provide either a pre-job checklist or a Safety
Accident Prevention and Fire Prevention Plan that can serve as the descrptive outline.

A report of its injury, accident, fire, and property damage experience, including motor vehicle, for the previous two (2) years.

= o. Detailed site-specific safety/work plans. Examples of areas to be covered are:

a.  Fire protection systems.

b. Industrial Safety : Fall protection, scaffolding, trenching and/or shoring, etc.

c. Industrial Hygiene: Confined spaces; radiological and asbestos-containing materials handling; use of chemicals, oils,
solvents, paints, epoxies, adhesives, binders, and gases.

d. Environmental Protection: Washdown/spilling/release of water or liquids to storm or sanitary sewer systems; abrasive
blasting; generation of hazardous wastes.

4. The name and qualifications of the job site management official assigned responsibility for the Subcontractor's: safety,
accident prevention, and fire protection program.

This information will be reviewed for completeness and compliance with the federal Occupational Safety and Health Act (OSHA)
and University safety requirements. The University’s written authorization to proceed with construction may be deferred until the
University receives and approves an acceptable safety program, including required site-specific safety/work plans.

¢ AUSE 3 - TECHNICAL DIRECTION AND CHANGES

Performance of the work under this Subcontract shall be subject to the technical direction of the University’s Technical
Representative (also known as the Construction Manager). The term “technical direction® is defined to include, without limitation: .

1. Supplying all construction decisions required of the University relating to the drawings, specifications, and other construction
data fumished to the Subcontractor pursuant to the Subcontract, or necessary for successful performance of the work;

2. General surveillance over implementation of safety and security procedures;

3. Participation in the initiation and preparation of technical changes affecting cost or time of performance;

4. Inspecting the work in progress; providing interpretations and clarification for the Subcontractor on the applicable drawings,
specifications, and other construction data, and reconciling discrepancies in the aforementioned documents as required;

5. Authorizing and requiring the Subcontractor to correct defects in partially or fully completed work;

6. Reviewing and approving the Subcontractor's invoices for payment based upon percentage of completed work; and

7. Responsibility for rendering decisions or otherwise acting for the University in the above designated areas. '

ither the rights of general direction, surveillance, inspection, review, comment or apgroval conferred on the Technical

presentative, nor its exercise of these rights, shall relieve the Subcontractor from any obligations set forth in Subcontract's °
aocuments, except the Technical Representative's written acceptance of specific portions of work containing patent defects shall
be final if the Subcontractor has brought such defects to the Technical Representative's attention, in writing, before the Technical
Representative's review and approval.
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B. General Submittals
____All proposals for additive or deductive changes or medifications to the Subcontract must include the following:
_ 1. Asummary of all costs by cost element
f ’ Identification, description, and submittal of all rate agreements utilized.
3. Identification and submittal of cost or pricing data which are based on verifiable factual information.
4. Documentation and explanation of the estimating process used, including the judgmental factors applied and the
mathematical or other methods used in the estimate, including those used in projecting from known data.
C. Materials
Proposals involving materials must include the foilowing:
1. An explanation of the basis for the kinds, quantities and cost of all material elements proposed.

2. A priced bill of material for the entire proposal showing part number/description, unit cost, quantity required, extended cost,
basis for the proposed price (quotation, prior buy, similar item, etc.) and the rationale for the proposed price, unless an
alternate method of estimating material costs has been accepted by the University.

3. A summary by class of material (subcontracts, purchase parts, raw materials, etc.) showing base material costs and any
factors applied (i.e. escalation, attrition, usage variance, etc.) and the basis for the development and application of these
factors. . )

4. Specific subcontract effort to be performed and identification of each subcontracter. For each subcontract change, provide a
listing by source, item, quantity, and prics, including the results of review of subcontract proposals. Where the required data
or reviews have not been made available, provide the reasons for the omission.

5 Identification of any inter organizational transfers. Provide complete supporting data and basis for these transfers.
D Direct Labor

Proposals involving direct labor must include the following:

1. ldentification of labor hours by Task by laber category/skill mix.

2. ldentification of rate agreement. In the absence of a labor rate agreement, provide a component breakdown of each labor
rate by category. Identify any adjustment factors to these rates including the effect of union agreements, insurance

adjustments, etc.
E. Other Job Site Costs
Proposals involving other job site costs must include a list ali other costs by category/element (utilities, equipment rental,
supervision, etc.) and provide supporting schedules and rationale for the amount proposed for each category element.
F ‘arkups
k3 I.'oposals involving markups must reflect the allowable percentages, in accordance with the CHANGE ORDER ADJUSTMENTS
clause.

CLAUSE 6 — PERFORMANCE AND PAYMENT BONDS

A.  Upon the execution of this Subcontract the Subcontractor shall furnish to the University the following bonds:
1. A Performance Bond, guaranteeing the faithful performance of this Subcontract, and
2. A Payment Bond, guaranteeing the payment of claims of mechanics, material men, and others.

. Said bonds shall be in the forms hereto attached and with sureties approved by the University. The premiums upon all such

bonds shall be paid by the Subcontractor.

B. The penal amount of the Performance Bond shall be 100% of the Subcontract price. The penal amount of the Payment Bond
shail be, as follows:
1. When the Subcontract price is not more than $1,000,000, the penal amount shall be 50% of the Subcontract price;
2. When the Subcontract price is more than $1,000,000 but not more than $5,000,000, the penal amount shall be 40% of the

Subcontract price; and , -

3. When the Subcontract price is more than $5,000,000, the penal amount shall be $2,500,000.

C. The University shall approve any surety company which, at the time of execution of this Subcontract, is listed in the latest
published U.S. Treasury Department list of “Companies Holding Certificates of Authority as Acceptable Sureties on Federal Bonds
and as Acceptable Reinsuring Companies.” :

D. The Subcontractor shall promptly fumish additional security as may be required from time to time to protect the interest of the
University and the Government and of persons supplying labor or materials under this Subcontract, if:
1. Any surety upon any bond furnished in connection with this Subcontract becomes unacceptable to the University;
2. Any such surety fails to furnish reports as to its financial condition as required from time to time by the University; or

3. The Subcontract price is increased to such an extent that the penal sum of the existing bonds becomes inadequate, in the
opinion of the University. .

CLAUSE 7 —LIENS AND CLAIMS FOR LABOR OR MATERIALS
2 9 Subcontractor agrees that at any time upon request of the University it will submit a sworn statement setting forth the work
. .rformed or material fumished by the subcontractors, suppliers and material men, and the amount due to become due to each,
~~and that before final payment called for hersunder, the Subcontractor will, i requested, submit to Univers'rtP/ a complete set of
vouchers showing what payments have been made for material and labor used in connection with the work calfled for hereunder.
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For Subcontracts below $10,000,000

« General Aggregate (Bodily Injury, Property Damage) $ 5,000,000
» Products, Completed Operations Aggregate $ 5,000,000
2 « Personal and Advertising Injury $ 3,000,000
= « Each Occurrence $ 1,500,000
 Fire Damage (any one occutrence) $§ 50,000
Eor Subcontracts below $20,000.000
» General Aggregate (Bodily Injury, Property Damage) $ 7,500,000
 Products, Completed Opaerations Aggregate $ 7,500,000
» Personal and Advertising Injury ' . $ 4,000,000
e Each Occurrence $ 2,000,000
* Fire Damage (any one occurrence) - $ 50,000
Eor Subcontracts of $20.000.000 or Morg
» General Aggregate (Bodily Injury, Property Damage) $10,000,000
» Products, Completed Operations Aggregate $10,000,000
« Personal and Advertising Injury $ 5,000,000
« Each Occurrence $ 2,500,000
« Fire Damage (any one occurrence) $ 50,000
2. Business Auto Liability; for Owned, Scheduled, Non-Owned, or Hired Automobiles with a combined single limit of no less than

$1,000,000 per occurrence.

s' Compensation; which shall compensate up to the maximum benefits as stated in the Workers' Compensation Law
of the State of California.

B. Conditions of Coverage

1. The Commercial General Liability Insurance shall include (a) a provision designating the University and the Department of

" " Energy (DOE) as "additional named insureds” by certificate, endorsement, or otherwise; (b) a provision that the policies

are primary and shall not aarticipate with or be excess over any other valid and collective insurance; and (c) a waiver of
subrogation in favor of the University and Government.

2. The policies evidencing the required insurance shall contain an endorsement to the effect that any cancellation or any
material change adversely affecting the University's or Government's interest shall not be effective (a) for such pericd as the
laws of the State in which this Subcontract is to be performed prescribe, or (b) until 30 days after the insurer or the
Subcontractor gives written notice to the University, whichever period is longer. oo

The required insurance shall be kept in full force and effect by the Subcontracter during the entire performance of this
Subcontract, until final acceptance of the completed work by the University.

4. The required instrance shall be maintained with insurance companies, underwriters or underwriting firms satisfactory to the
University. The required insurance shall be obtained from an insurance carrier or carriers approved by the University, under
an insurance policy or policies satisfactory to the University in form and substance.

5. The Commercial General Liability Insurance shall not be written on a claims made form without the written approval of the
Un'rversitr If the said insurance is written on a claims made form, the coverage shall survive for a period of no less than five
years following termination of this Subcontract and shall have a retroactive date of placement coinciding with the effective
date of this Subcontract.

. Subcontractor's Warranty of Insurance Coveraqge: Insurers .

The Subcontractor warrants that all of the insurance required by this clause is currently in effect and will be maintained throughout
the period of this Subcontract.

Cettificates of Insurance

Prior to commencement of the work, the Subcontractor shall issue to the University a certificate or certificates of insurance
substantiating and covering the policies required under this clauss, specifically addressing the conditions of coverage set forth in
paragraph B, above. The certificate or certificates of insurance shail be submitted on a form acceptable to the University and
shall show all companies affording coverage. The certificate shall show the name of the Subcontractor exactly in the manner
which it is licensed by the Contractors State License Board. - ‘ . '

F.  Lower-Tier Subcontractor's Insurance : : .
__The Subcontractor shall insert the substance of this clause, including this paragraph E, in its lower-tier subcontracts under this
Subcontract for the performance of any work, other than the fumishing of standard commercial materials and supplies, and shall
require its subcontractors to provide and maintain the types and coverage amounts indicated, based on the value of the lower-tier
subcontract. The Subcontractor shall maintain a copy o? all such lower-tier subcontractors' proofs of required insurance, and shall
make copies available to the University upon request. c

ARTICLE 10 — ASSUMPTION OF RISK UNTIL FINAL ACCEPTANCE
{Applicable to Subcontracts under $50,000)
1@ Subcontractor shall and does hereby assume all risk and responsibility for damage to any materials used or work done in
wur~action with the work from any cause or causes whatsoever, including fire, earthquake and storm, prior to the completion and
nce of the work, and shall at Subcontractor's own cost and expense, repair and/or replace any work or materials damaged or
_. yed. Since no form of property insurance is to be carried by University, it will be the responsibility of Subcontractor to provide its
m protection in this respect, and the cost of such protsction shall be deemad to be included in the Subcontract price.
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occupational disease acts, and similar state and/or federal statutes enacted for the benefit of employees. Each such policy must
contain a provision waiving anz right of subrogation against the University of California and the Government which may arise by
reason of any payment under the policy.

nd fficati

ubcontractor agrees to indemnify and hold harmless the University and the Government from any or all claims and expenses,
including reasonable legal fees, arising from personal injury, including death, which may be asserted against the University of
California and Government by the subcontractor's/sub-subcontractor's employees who have visited or may visit Site 300 area, or
other individuals exposed by such employees resutting from the natural occurrences of the risks enumerated above, provided the
subcontractor/sub-subcontractor(s) at any tier, as appropriate, is given written notice by registered mail of any claim instituted
against the University regarding the subject matter indemnified herein. '

. lwsq.wf")

CLAUSE 13 — BUY AMERICAN ACT
A. The BUY AMERICAN ACT - CONSTRUCTION MATERIALS clause requires that only domestic construction material be used in
the performance of this Subcontract. )

B. The use of any non-domestic materials under this Subcontract must be approved by the University prior to installation.
Unapproved, non-domestic materials delivered to the project site shall be immediately removed from the site by the Subcontractor
at the Subcontractor's expense. If non-conforming materials are installed, the Subcontractor shall remove the non-conforming
material from the work and replace the material with approved domestic material, at the Subcontractor's expenses. If the cost of
removal is-prohibitive, as determined by the University, and the nonconforming material otherwise meets the requirements of the
specifications, the cost of the non-conforming material shall be deducted from the Subcontract amount. The Subcontractor shall
not have an option in this matter.

CLAUSE 14 — LIMITATIONS ON SUBCONTRACTING
(Applicable if the Subcontract is in excess of $100,000 and results from a Set-Aside to Small Business.)
By submission of an offer and execution of a Subcontract, the Subcontractor agrees that in performance of the Subcontract in the case
of a Subcontract for-
General construction. The Subcontractor will perform at least 15% of the cost of the Subcontract, not including the cost of
materials, with its own employees.

Construction by special trade contractors. The Subcontractor will perform at least 25% of the cost of the Subcontract, not
including the cost of materials, with its own employees. )

CLAUSE 15 ~ NOTICE OF LABOR DISPUTES
A.. ' the Subcontractor has knowledge that any actual or potential fabor dispute is delaying or threatens to delay the performance of
£ is Subcontract, the Subcontractor shall give immediate notice, including all relevant information, to the University.

~ The Subcontractor agrees to insert the substance of this clause, including this paragraph B, in any subcontract to which a fabor
dispute may delay the timely performance of this Subcontract; except that each subcontract shall provide that in the event its timely
performance is delayed or threatened to be delayed by any actual or potential labor dispute, the subcontractor shall immediately
notify the next higher tier subcontractor or the Subcontractor as the case may be, of all relevant information conceming the dispute.

CLAUSE 16 —~ NON WAIVER OF DEFAULT

Any failure by the University at any time, or from time to time, to enforce or require the strict keeping and performance of any of the
terms or conditions of this Subcontract shall not constitute a waiver of such terms or conditions and shalrnot affect or impair such
terms or conditions in any way nor the right of University at any time to avail itself of such remedies as it may have for any breach or
breaches of such terms or conditions.

CLAUSE 17 —~ ASSIGNMENTS
A This Subcontract shall be assignable by the University to a successor-in-interest or the Government.

B. Excgn as to assignment of payment due hereunder, the Subcontractor shall have no ri%ht, power or authority to sell, mortgage,
transter or assign this Subcontract, any pertion hereof, an{. interest herein, or any claim hereunder, nor allow or permit any other
party or garﬁes to have any interest in or use any part of the rights or obligations granted hereunder for any purpose whatscever

without the prior written consent of the University.

C. Neither this Subcontract nor any interest created thereby or any claim here under shall pass by operation of law or otherwise to
any trustee or receiver in bankruptcy or to any other receiver or assignee for the benefit of creditors, or to any other party or
parties, except as expressly authorized by the University. The breach of the foregoing prohibition, whether voluntary, or by
operation of law, by any grocess or proceeding of any court or by attachment, execution, proceeding in reorganization,
composition, insolvency, or bankruptey, whether voluntary or involuntary, shall be cause for default under this Subcontract.

CLA = P AND CLAIMS
A Submittal Of Clai

1. Except as otherwise provided in the Subcontract, any dispute between the Subcontractor and the University arising out of this
Subcontract, or its breach, which is not informally disposed of by agreement shall be promptly submitted by the Subcontractor
to the University as a claim. The term "claim," as used in this clause, shall mean a written request for adjustment or
interpretation of Subcontract terms, payment of compensation, extension of time, or other relisf with respect to the terms of
the Subcontract submitted by the Subcontractor to the University with adequate supgorting data and including a demand for 2

— decision by the University. )Il'he term “adequate supporting data,” as useg in this clause, shall mean a detailed statement of
the bﬁfis and supporting reasons for the asserted entitlement and an itemized breakdown of any adjustment or compensation
sought.
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j- The arbitrator(s) shall decide the claim in accordance with the applicable substantive law of California, except that
clauses based upon federal regulaticns will be interpreted in accordance with applicable federal decisions. An award,
including an award of costs and fees, is beyond the power of the arbitrator(s) if the award is based on an error of law.

, The award shall include a determination of all the questions submitted to the arbitratorﬂs) the decision of which is

£ necessary to determine the claim, and a summary of the evidence and the reasons, factual and legal, for the decision.

The award shall be in writing and signed by either the sole arbitrator or by at least a majority if there be mors than one.

The arbitrator(s) shall have no authority to add to, subtract from, modify, change, alter or ignore in any way the
provisions of this Subcontract or expressly written modification or supplemental agreement thereto, or to extend its
duration, unless all the parties hereto have expressly agreed, in writing, to give the arbitrator(s) specific authority to do
so.

k. Each party to the arbitration shall pay its pro rata share of the arbitrator(s), together with other expenses of the
arbitration incurred or approved by the arbitrator(s), not including counsel fees or witness fees or other expenses
incurred by a party for its own benetit.

F  Litigation )

1. The Subcontractor may elect to litigate the University's decision on, or denial of, a claim if the amount of the claim is
$100,000 or more. Such an election shall constitute an irrevocable waiver of the right to arbitrate.

2. No demand for litigation on a dispute may be made unless the Subcontractor has submitted a claim exceeding $100,000 to
the University and untit (a) the University has issued a written decision, or (b) the one hundred eighty (180) days after the
date of the University's receipt of a claim exceeding $100,000, if a decision has not been issued by that date.

3. 'ﬁmegl notice of an intention to litigate a claim shall be a prerequisite to an effective election to litigate. Except as otherwise
provided in this clause, the decision of the University on a c?aim shall be final and conclusive unless the Subcontractor
delivers to the University a written notice of the intention to litigate, by certified mail, return receipt requested, or any other
method that provides evidence of receipt, within:

a. ninety (90) days from the date the Subcontractor receives the University's decision on a claim; or

b.  two hundred foﬂg (240) days after the date of the University's receipt of a claim exceeding $100,000, if a decision has

not been issued by that date.

4. The parties hereby elect the Superior Court of the State of California for the County in which the Subcontract was to be
performed as the exclusive forum for such litigation.

5. If the University's decision involves a claim of $100,000 or more, and a party to this Subcontract has demanded arbitration,
the other party to this Subcontract shall have seven (7) days from the date of its receipt of the notice of such filing from the
AAA within which to file an answering statement of a notice of intention to litigate the decision in lieu of arbitrating it. If the
other party does not deliver a written notice of intention to litigate within the seven (7) day period, by certified mail, return
receipt requested, or any other method that provides evidencs of receipt, that party shall be deemed to have consented to
arbitration and to have irrevocably waived the right to litigate the University's decision. If no answering statement is filed
within the seven (7) day period, it shall be considered as a denial of the claim.

" Claims Excluded -

The procedures and remedies provided in this clause shall not apply to:

1. any claim for or dispute about penalties or forfeitures prescribed by these General Provisions or by statute or regulation which
another State or Federal agency is specifically authorized to administer, settle or determine;

2. any claim for or respecting personal injury or death or reimbursement or other compensation arising out of or resuiting from
liability for personal injury or death;

3. any claim or dispute involving fraud and misrepresentation;

4. any claim or dispute relating'to stop payment requests or stop notices or the procedures authorized by LIENS AND CLAIMS
FOR LABOR OR MATERIALS clause;

5. any claim related to the approval, refusal to approve, or substitution of subcontractors, regardless of tier, and supplies; or

6. any ciaim based on or involving noncompliance with or violation of any applicable health, safety or environmental regulations,
statutes or provision(s). .
ontiny or!
Pending any University decision on a dispute or claim, award by the arbitrator(s), or a final adjudication by the courts, the
Subcontractor shall proceed diligently with the performance of this Subcontract and in accordance with the University's decision,
and the University shall pay for such performance in accordance with the payment terms of this Subcontract, unless the parties to
this Subcontract otherwise agree in writing.

CLAUSE 19 — ORDER OF PRECEDENCE
* 1y inconsistency in this Subcontract shall be resolved by giving precedence in the following order: (a) the Schedule of Articles; (b)
2se General Provisions; (¢) the specifications, and (d) other documents, exhibits, and attachments.

CLAUSE 20 — CLAUSES INCORPORATED BY REFERENCE
The Federal Acquisition Regulation ("FAR") and Department of Energy Acquisition Regulation ("DEAR") clauses in this list are
incorporated by refarence as a part of the University Subcontract or Purchase Order ("Subcontract”) referencing or attaching this
list, gs b%rescribed below, with the same force and effect as if they were included therein in full text, unless otherwise specified in
ubcontract.

_ ...coughout the clauses, the term "contract® shall mean the Subcontract; the term “Contractor” shall mean the entity
("Subcontractor”) who entered into the Subcontract with the University; the term "subcontractor* shall mean the Subcontractor's
subcontractor, and the terms "Government” and *Contracting Officer” shall mean the University, except in clauses FAR 52.215-2,
52.227-1, 52.227-1 Alternate [, 52.227-2, 52.227-3, 52.227-14, and 52.227-19, and DEAR 952.227-11 and 952.227-13, in which
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THE FOLLOWING CLAUSES APPLY IF THE SUBCONTRACT EXCEEDS $100.000;

'FAR 52.203-5 COVENANT AGAINST CONTINGENT FEES (APR 1984), as modified by DEAR 970.5203-1.
FAR 52.203-6 RESTRICTIONS ON SUBCONTRACTOR SALES TO THE GOVERNMENT (JUL 1995)
E° 2037 ANTI-KICKBACK PROCEDURES (JUL 1995), excluding paragraph (c)(1)
? .2.203-12 LIMITATION ON PAYMENTS TO INFLUENCE CERTAIN FEDERAL TRANSACTIONS (JAN 1990)
H 52.214-26 AUDIT AND RECORDS — SEALED BIDDING (OCT 1995), if the Subcontract resulted from a Sealed Bid
Proposal )
FAR 52.215-2 AUDIT AND RECORDS — NEGOTIATION (OCT 1995), if the Subcontract resulted from a Negotiated (Non-
Saaled Bid) Proposal
FAR 52.2224 CONTRACT WORK HOURS AND SAFETY STANDARDS ACT — OVERTIME COMPENSATION (JUL
1995)
FAR 52.223-2 CLEAN AIR AND WATER (APR 1984)
FAR 52.225-11 RESTRICTIONS ON CERTAIN FOREIGN PURCHASES (MAY 1952)
THE FOLLOWING CLAUSES APPLY IF THE SUBCONTRACT EXCEEDS $500.000:
DEAR 970.5204-24 CERTIFIED COST OR PRICING DATA (APR 1995), unless the Subcontract & all Modifications are exempt

. from the submission of certified cost or pricing data, per FAR 15.804.
THE FOLLOWING CLAUSES APPLY IF THE SUBCONTRACT EXCEEDS $1.000,000:

FAR 52.219-9 SMALL, SMALL DISADVANTAGED AND WOMEN-OWNED SMALL BUSINESS SUBCONTRACTING
PLAN (OCT 1995), unless the Subcontractor is a smalt business or there are no subcontracting
possibilities.

WIN PPLY IF NT T IF N MAT N 1 T

DEAR 952-204-2 SECURITY (OCT 1987)

DEAR 952-204-58 WORKPLACE SUBSTANCE ABUSE PROGRAMS AT DOE SITES (AUG 1992)

DEAR 952.204-70 CLASSIFICATION (APR 1984)

DEAR 952.204-74 FOREIGN OWNERSHIP, CONTROL, OR INFLUENCE OVER CONTRACTOR (APR 1984)

(END OF GENERAL PROVISIONS)

o,
g

s
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LIST OF HOLIDAYS

The following is a list of Holidays observed by Lawrence Livermore National Laboratory. No
work may be performed on these Holidays without making prior arrangements with the
Construction Manager.

1997 - 2000 Holiday Schedule

January 1, 1997 Wednesday New Year's Holiday

January 20, 1997 Monday Rev. Martin Luther King Jr. Day
February 17, 1997 Monday Presidents' Day

March 31, 1997 Monday University Spring Holiday

May 26, 1997 Monday Memorial Day

July 4, 1997 Friday Independence Day

September 1, 1997 Monday Labor Day

November 27, 28, 1997 Thursday, Friday Thanksgiving Holiday
December 25, 26, 1997 Thursday, Friday Christmas Holiday

January 1, 2, 1998 Thursday, Friday New Year's Holiday

January 19, 1998 Monday Rev. Martin Luther King Jr. Day
February 16, 1998 Monday Presidents' Day

April 13, 1998 Monday University Spring Holiday

May 25, 1998 Monday Memorial Day

July 3, 1998 Friday Independence Day

September 7, 1998 Monday Labor Day

November 26, 27, 1998 Thursday, Friday Thanksgiving Holiday
December 24, 25, 1998 Thursday, Friday Christmas Holiday

December 31, 1998 Thursday New Year's Holiday

January 1, 1999 Friday New Year's Holiday

January 15, 1999 Monday Rev. Martin Luther King Jr. Day
February 15, 1999 Monday Presidents' Day

April 5, 1999 Monday University Spring Holiday

May 31, 1999 Monday Memorial Day

July 5, 1999 Monday Independence Day

September 1, 1999 Monday Labor Day

November 25, 26, 1999 Thursday, Friday Thanksgiving Holiday
December 24, 27, 1999 Friday, Monday Christmas Holiday

December 31, 1999

Friday

New Year's Holiday

January 3, 2000 Monday New Year's Holiday

January 17, 2000 Monday Rev. Martin Luther King Jr. Day
February 21, 2000 Monday Presidents’ Day

April 24, 2000 Monday University Spring Holiday

May 29, 2000 Monday Memorial Day

J uly 4, 2000 Monday Independence Day

September 4, 2000 Monday Labor Day

November 23, 24, 2000 Thursday, Friday Thanksgiving Holiday
December 25, 26, 2000 Monday, Tuesday Christmas nohday

December 31, 2000 Monday New Year's Holiday

January 1, 2001

Tuesday

New Year's Holiday



ADDENDUM NO. 04
(o]
SOLICITATION NO. B336701
: for ‘
Pit 6 Landfill Closure Cover
Site 300

THE REGENTS OF THE UNIVERSITY OF CALIFORNIA
LAWRENCE LIVERMORE NATIONAL LABORATORY
LIVERMORE, CALIFORNIA 94550

The following changes shall apply to the plans,
specifications and/or drawings, are hereby made a part
thereof and are subject to all the requirements of this
Solicitation as if originally included therein.

RECEIPT AND INCLUSION OF THIS ADDENDUM NO. 04 SHALL BE
ACKNOWILEDGED ON THE BID FOR LUMP SUM CONTRACT IN THE SECTION
ENTITLED "ADDENDA".

Bid date remains unchanged.

PROCUREMENT & MATERIEL
LAWRENCE LIVERMORE NATIONAL LABORATORY

April 1, 1997
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Pit 6 Landfill Closure Cover Solicitation No. B336701

ADDENDUM NO. 04
April 1, 1997

I.  GENERAL

Two questions have been received with respect to the Solicitation IFB Package. The
questions with their respective answers follow:

Question 1): It is unclear who is performing the COA Surveying. See page 18 of the
CQA Inspection Plan. Please clarify if an LLNL representative or the
Subcontractor is to perform this task?

Answer: The CQA Surveying will be the responsibility of the CQA firm.
They will contract directly with a 3rd party surveyor. See
description of CQA Surveyor Section 2.10 on Page 8 of the CQA
plan.

Question 2):  One of our Geosynthetic Subcontractors (National Seal Co.) has asked to
get a clarification on the "Shearing Strength” specification ( 2,000 psf)
identified in Section 02755-2, paragraph 1.04, Table 02755-1. National
Seal has requested more information regarding the 2,000 psf specification
and to inguire as to the intent of the specification.

Answer: Specification Section 02755, Table (02755-1 is modified as
Jollows:

(a) Remove the "Shearing Strength - 2,000 psf” row
(b) modify Minimum tensile strength (#/ft) from 680 to 480.

(end of Addendum No. 04)
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Borrow Soil Preconstruction Test Results
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Preconstruction General Fill Test Results
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MOISTURE-DENSITY CURVE - ASTM D1557

PROJECT: LLNL, Site 300 - Pit 6 Landfill Closure Technician: NE
PROJ. NO: 977-5116.200 Date June 13, 1997
SAMPLE #: PF-1 Review: RK

METHOD: ASTM D 1537 MOLD VOLUME (c.f.): ~+0.033
DESCRIPTION: Preconstruction Fill S.G.: 2:75

TRIAL NO: 1 2 3 4 5

WT. MOLD & SOLL (gm): 6104 6205 6235 6225 0

MOLD TARE (gm): 4258 4258 4258 4258
WET DENSITY (pcf): 123.3 130.1 132.1 131.4 0.0

MOISTURE CAN NO: Pl P2 P3 P4 P5

TARE CAN (gm): 30.3 30.3 30.2 30.5

WT. MOIST SOIL & CAN (gm): 184.1 170 159.9 162.4
WT.DRY SOIL & CAN (gm): 166.7 150.7 140.3 141.2

WATER CONTENT (%): 12.8% 16.0% 17.8% 19.2%] #DIV/0!
DRY DENSITY (pcf): 109.4 112.1 112.1 110.3 | #DIV/0!

120.0 .

115.0 A

{pcf)
{
l
1
i

DRY DE_I\{SITY

>

o
T
]
T
]
T
1
1
[}
]
|
]
i
]
i
H
1
t
t
i
]

¥ ;M\\
i
]
[]
:
T
[]
:
)

et

[]
1
1
i
1
]
]
]
[]
L]
]
i

ERRNREEENERRNE :f:::::}i:::: 1
"s

105.0 iy

3\
SN NG SN SN I DU I UGN | S SV U QP N S S, ___-_--_-...._..-_..5\_..____-__ - -
AR R N O N N O VU T O S ________________ls\;_____ “4-
s o S e | Lo S PERp S \.._.-_._ g
/SN PR ARG NN NI JUI U [P | S IS SO UG S S - -..-__.________-____..)‘-._ —4 -t~

100.0 :
0.0 5.0 10.0 15.0 20.0 25.0 30.0
MOISTURE CONTENT (%)

Maximum Dry Density = 112.7 pcf G s
Optimum Moisture Content = 16.8%

Golder Construction Services, Inc.




MOISTURE-DENSITY CURVE - ASTM D1557

PROJECT: LLNL, Site 300 - Pit 6 Landfill Closure Technician: NE
PROJ. NO: 977-5116.200 Date June 23, 1997
SAMPLE #: PF-2 . Review: RK

METHOD: ASTM D 1557 MOLD VOLUME (c.f): 0.033
DESCRIPTION: Preconstruction Fill S.G.: . 2.75

TRIAL NO: 1 2 3 4 5

WT. MOLD & SOIL (gm): 6271 6299 6242 6208 0
MOLD TARE (gm): 4258 4258 4258 4258
WET DENSITY (pcf): 134.5 136.4 132.5 130.3 0.0

MOISTURE CAN NO: Pl P2 P3 P4 PS5

TARE CAN (gm): 30.3 30.3 30.2 30.5
WT. MOIST SOIL & CAN (gm): 1854 181.5 195.4 179.4

WT. DRY SOIL & CAN (gm): 167.4 161.1 169.8 164.5

WATER CONTENT (%): 13.1% 15.6% 18.3% 11.1%]| #DIV/Q!

DRY DENSITY (pcf): 118.9 118.0 112.0 117.2 | #DIV/0!
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Maximum Dry Density = 119.5 pcf G
Optimum Moisture Content = 14.0%

Golder Construction Services, Inc.




MOISTURE-DENSITY CURVE - ASTM D1557

PROJECT: LLNL, Site 300 - Pit 6 Landfill Closure Technician: NE
PROJ. NO: 977-5116.200 Date June 27, 1997
SAMPLE #: PF-3 Review: RK

METHOD: ASTMD 1557 MOLD VOLUME (c.f): 0.033
DESCRIPTION: Preconstruction Fill S.G.: 2.75

TRIAL NO: 1 2 3 4 5
WT. MOLD & SOIL (gm): 6310 6339 6309 6252 0
MOLD TARE (gm): 4258 4258 4258 4258
WET DENSITY (pcf): 137.1 139.0 137.0 133.2 0.0

MOISTURE CAN NO: Pl P2 P3 P4 P5
TARE CAN (gm): 30.3 30.3 30.2 30.5
WT. MOIST SOIL & CAN (gm): 187.9 188.2 224.9 195.4
WT. DRY SOIL & CAN (gm): 172.4 170.6 200.7 181.6

WATER CONTENT (%): 10.9% 12.5% 14.2% 9.1%| #DIV/0!

DRY DENSITY (pcf): 123.6 123.5 120.0 122.1 | #DIV/0!
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Maximum Dry Density = 124.0 pcf
Optimum Moisture Content = 11.5%
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Appendix F.1.2

Sieves






PARTICLE-SIZE ANALYSIS - ASTM D1140/D422
PROJECT TITLE:  LLNL/Site 300 - Pit 6 Landfill Closure Technician: NE
PROJECT NO: 977-5116.200 Date: June 13, 1997
SAMPLE #: PF-1 (Preconstruction Fill) Review: RK
MOISTURE CONTENT (Delivered Moisture) 200 WASH (Percent Fines)
Tare Number 40 Tare Number 40
Weight of Wet Soil& Tare (g) 739.80 Weight of Soil & Tare, before wash (g)| 688.80
Weight of Dry Soil & Tare (g) 688.80 Weight of Soil & Tare, after wash (g) 353.50
Weight of Tare (2) 78.90 Weight of Tare (g) 78.90
Weight of Water (g) 51.00 Weight of Fines Lost (g) 33530
Weight of Dry Soil (g) 609.90 Weight of Dry Soil (g) 609.90
% Moisture 8.36% % Fines Lost 54.58%
SIEVE wt ret % ret % pass SIEVE
Coarse Gravel 3.000 0.00 0.00% 100.00% 3.000 Coarse Gravel
1.500 0.00 0.00% 100.00% 1.500
1.000 0.00 0.00% 100.00% 1.000
Fine Gravel 0.750 0.00 0.00% 100.00% 0.750 Fine Gravel
0.375 0.00 0.00% 100.00% 0375
Coarse Sand #4 10.40 1.71% 98.29% #4 Coarse Sand
Medium Sand #10 18.80 3.08% 96.92% #10 Medium Sand
SPLITTING INFORMATION
Weight in Pan, from Coarse Sieve Stack 274.60
Weight of Split for Fine Sieve Stack 27460
Percent of Original Weight in Pan 100.00%
#20 22.60 3.71% 96.29% #20
Fine Sand #40 67.50 11.07% 88.93% #40 Fine Sand
#60 130.60 21.41% 78.59% #60
#100 202.20 33.15% 66.85% #100
#200 268.70 44.06% 55.94% #200
Fines PAN 274.60 45.02% 54.98% PAN Fines
% C GRVL: 0.00% Wet Color: Very dark brown (SYR 2/2)
% F GRVL: 1.71% Description: (CL)
% C SAND: 1.38% Sandy CLAY
% M SAND: 7.98% LL: 40
% F SAND: 33.96% PL: 20
% FINES: 54.98% PI 20
% TOTAL: 100.00% )
—_a % e N
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Golder Construction Services, Inc.




PARTICLE-SIZE ANALYSIS - ASTM D1140/D422

PROJECT TITLE:  LLNL/Site 300 - Pit 6 Landfill Closure Technician: NE
PROJECT NO: 977-5116.200 Date: June 13, 1997
SAMPLE #: PF-2 (Preconstruction Fill) Review: RK
MOISTURE CONTENT (Delivered Moisture) 200 WASH (Percent Fines).
Tare Number o 53 Tare Number 53
Weight of Wet Soil& Tare (g) 735.90 Weight of Soil & Tare, before wash (g)| 708.60
Weight of Dry Soil & Tare (g) 708.60 Weight of Soil & Tare, after wash (g) 400.40
Weight of Tare €3] 79.40 Weight of Tare (g) 79.40
Weight of Water (g) 27.30 Weight of Fines Lost (g) 308.20
Weight of Dry Soil (g) 629.20 Weight of Dry Soil (g) 629.20
% Moisture 4.34% % Fines Lost . 48.98%
SIEVE wt ret % ret % pass SIEVE
Coarse Gravel 3.000 0.00 0.00% 100.00% 3.000 Coarse Gravel
1.500 0.00 0.00% 100.00% 1.500
1.000 0.00 0.00% 100.00% 1.000
Fine Gravel 0.750 0.00 0.00% 100.00% 0.750 Fine Gravel
0.375 0.00 0.00% 100.00% 0.375
Coarse Sand #4 47.30 7.52% 92.48% #4 Coarse Sand
Medium Sand #10 59.20 9.41% 90.59% #10 Medium Sand
SPLITTING INFORMATION
Weight in Pan, from Coarse Sieve Stack 321.00
Weight of Split for Fine Sieve Stack 321.00
Percent of Original Weight in Pan 100.00%
#20 73.60 11.70% 88.30% #20
Fine Sand #40 106.20 16.88% 83.12% #40 Fine Sand
#60 167.60 26.64% 73.36% #60
#100 243.50 38.70% 61.30% #100
#200 317.10 50.40% 49.60% #200
Fines PAN 321.00 51.02% 48.98% PAN Fines
% C GRVL: 0.00% Wet Color: Dark grayish brown (SYR 3/2)
% F GRVL: 7.52% Description: (CL)
% C SAND: 1.89% Sandy CLAY with gravel
% M SAND: 7.47% LL: 28
% F SAND: 34.14% PL: 16
% FINES: 48.98% PI: 12 )
% TOTAL: 100.00%

=GCS

Golder Construction Services, Inc.




PARTICLE-SIZE ANALYSIS - ASTM D1140/D422

PROJECT TITLE: LLNL/Site 300 - Pit 6 Landfill Closure Technician: NE
PROJECT NO: 977-5116.200 Date: June 27, 1997
SAMPLE #: PF-3 (Preconstruction Fill) Review: RK
MOISTURE CONTENT (Delivered Moisture) 200 WASH (Percent Fines)
Tare Number 53 Tare Number 53
Weight of Wet Soil& Tare (g) 783.90 Weight of Soil & Tare, before wash (g)| 740.30
‘Weight of Dry Soil & Tare (g) 740.30 Weight of Soil & Tare, after wash (g) 497.00
Weight of Tare (g) 79.40 Weight of Tare (g) 79.40
Weight of Water (g) 43.60 Weight of Fines Lost (g) 24330
Weight of Dry Soil (g) 660.90 Weight of Dry Soil (g) 660.90
% Moisture 6.60% % Fines Lost 36.81%
SIEVE wt ret % ret % pass SIEVE
Coarse Gravel 3.000 0.00 0.00% 100.00% 3.000 Coarse Gravel
1.500 0.00 0.00% 100.00% 1.500
1.000 0.00 0.00% 100.00% 1.000
Fine Gravel 0.750 46.50 7.04% 92.96% 0.750 Fine Gravel
0.375 46.50 7.04% 92.96% 0.375
Coarse Sand #4 74.20 11.23% 88.77% #4 Coarse Sand
Medium Sand #10 96.20 14.56% 85.44% #10 Medium Sand
SPLITTING INFORMATION )
Weight in Pan, from Coarse Sieve Stack 417.60
Weight of Split for Fine Sieve Stack 417.60
Percent of Original Weight in Pan 100.00%
#20 116.60 17.64% 82.36% #20
Fine Sand #40 164.50 24.89% 75.11% #40 Fine Sand
#60 238.80 36.13% 63.87% #60
#100 317.70 48.07% 51.93% #100
#200 409.10 61.90% 38.10% #200
Fines PAN 417.60 63.19% 36.81% PAN Fines
% C GRVL: 7.04% Wet Color: Dark yellowish brown (10YR 4/2)
% F GRVL: 4.19% Description: (CL)
% C SAND: 3.33% Sandy CLAY with gravel
% M SAND: 10.33% LL: 22
% F SAND: 38.30% PL: 18
% FINES: 36.81% PI: 4
% TOTAL: 100.00%

—=2GCS
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Appendix F.1.3

Atterberg Limits






ATTERBERG LIMITS - ASTM D4318

PROJECT TITLE: LLNL/ Site 300 - Pit 6 Landfill Closure Technician: NE
PROJECT NO: 977-5116.200 Date: June 13,1997
SAMPLE #: PF-1 (Preconstruction Fill) Review: RK
SAMPLE PREPARATION DRY Minus #40 Sieve:
PLASTIC LIMIT = Natural Moisture Content
Tare Number 205 111 40
Weight of Wet Soil & Tare (wl) 15.55 15.58 739.80
Weight of Dry Soil & Tare (w2) 14.82 14.92 688.80
Weight of Tare (w3) 11.22 11.47 78.90
Weight of Water (wd=wl-w2) 0.73 0.66 — 51.00
Weight of Dry Soil (W5=w2-w3) 3.60 3.45 — 605.90
Water Content (%) (wd/w5)*100 20.3 19.1 —r 8.4
LIQUID LIMIT
Number of Blows 15 30 10 22
Tare Number 12 6 10 21
Weight of Wet Soil & Tare (w6) 49.17 47.63 4742 46.20
Weight of Dry Soil & Tare ) 41.20 40.14 39.69 39.15
Weight of Tare (w8) 21.46 2145 21.05 21.62
Weight of Water (Wo=w6-wT) 7.97 7.49 7.73 7.05 -
Weight of Dry Soil (Wl0=w7-w8) 19.74 18.69 18.64 17.53 —
Water Content (%) (W9/w10)*100 40.4 40.1 41.5 40.2 —_—
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Number of Blows
LIQUID LIMIT 40 Description: Very dark brown (5 YR 2/2)
PLASTIC LIMIT 20 Sandy CLAY
PLASTICITY INDEX 20
MOISTURE CONTENT (%) 8.4 USCS, CL l
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ATTERBERG LIMITS - ASTM D4318

PROJECT TITLE: LLNL/ Site 300 - Pit 6 Landfill Closure Technician: NE
PROJECT NO: 977-5116.200 Date: June 13, 1997
SAMPLE #: PF-2 (Preconstruction Fill) Rewview: RK
SAMPLE PREPARATION DRY Minus #40 Sieve:
PLASTIC LIMIT Natural Moisture Content
Tare Number 109 108 53
Weight of Wet Soil & Tare (wl) 16.68 16.77 735.90
Weight of Dry Soil & Tare (w2) 15.93 16.05 708.60
Weight of Tare (w3) 11.50 11.31 79.40
Weight of Water (wd=wl-w2) 0.75 0.72 — 27.30
Weight of Dry Soil (WS=w2-w3) 443 474 — 629.20
Water Content (%) (Wd/w5)*100 16.9 15.2 — 4.3
LIQUID LIMIT
Number of Blows 11 22 28
Tare Number 16 1 21
Weight of Wet Soil & Tare (w6) 43.10 48.85 47.97
Weight of Dry Soil & Tare w7y 38.22 42.82 42.30
Weight of Tare (w8) 20.89 21.09 21.62
Weight of Water (WO=w6-wT) 4.88 6.03 5.67 ——- e
Weight of Dry Soil (wW10=w7-w8) 17.33 21.73 20.68 —— .
Water Content (%) (w9/w10)*100 28.2 27.7 27.4 — ——
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Number of Blows
LIQUID LIMIT 28 Description: Dark grayish brown (5 YR 3/2)
PLASTIC LIMIT 16 Sandy CLAY with gravel
PLASTICITY INDEX 12
MOISTURE CONTENT (%) 4.3 USCS; __CL__'
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ATTERBERG LIMITS - ASTM D4318

PROJECT TITLE: LILNL/ Site 300 - Pit 6 Landfill Closure Technician: NE
PROJECT NO: 977-5116.200 Date: June 24, 1997
SAMPLE #: PF-3 (Preconstruction Fill) Review: RK
SAMPLE PREPARATION DRY Minus #40 Sieve:
PLASTIC LIMIT Natural Moisture Content
Tare Number 111 108 53
Weight of Wet Soil & Tare wl) 16.35 16.16 783.90
Weight of Dry Soil & Tare Ww2) 15.61 15.40 740.30
Weight of Tare w3) 11.47 11.31 79.40
Weight of Water (wad=wl-w2) 0.74 0.76 — 43.60
Weight of Dry Soil (W5=w2-w3) 4.14 4.09 — 660.90
Water Content (%) (W4/wS5)*100 17.9 18.6 —— 6.6
LIQUID LIMIT
Number of Blows 16 21 29
Tare Number 10 1 16
Weight of Wet Soil & Tare (wé) 51.87 48.07 48.50
Weight of Dry Soil & Tare ) 46.03 43.14 43.56
Weight of Tare (w8) 21.05 21.09 20.89
Weight of Water (WO=w6-WT) 5.84 4.93 4.94 — —
Weight of Dry Soil (w10=w7-w8) 24.98 22.05 22.67 ——- -
Water Content (%) (w9/w10)*100 23.4 22.4 21.8 —_— e
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Number of Blows
LIQUID LIMIT 22 Description: Dark yellowish brown (10 YR 4/2)
PLASTIC LIMIT 18 Sandy CLAY with gravel
PLASTICITY INDEX 4
MOISTURE CONTENT (%) 6.6 USCS CL l
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Preconstruction Vegetative Cover Test Results






Appendix F.2.1

Sieves






PARTICLE-SIZE ANALYSIS - ASTM D1140/D422

PROJECT TITLE: LLNL/Site 300 - Pit 6 Landfill Closure Technician: NE
PROJECT NO: 977-5116.200 Date: July 25, 1997
SAMPLE #: PVC-1 (Preconst. Vegetative Cover) Review: RK
MOISTURE CONTENT (Delivered Moisture) 200 WASH (Percent Fines)

Tare Number - 40 Tare Number 40
Weight of Wet Soil& Tare (g) 856.10 Weight of Soil & Tare, before wash (g)| 811.70
Weight of Dry Soil & Tare (g) 811.70 Weight of Soil & Tare, after wash (g) 502.50
Weight of Tare (g) 78.90 Weight of Tare (g) 78.90
Weight of Water (g) 44.40 Weight of Fines Lost (g) 309.20
Weight of Dry Soil (g) 732.80 Weight of Dry Soil (g) 732.80
% Moisture 6.06% % Fines Lost 42.19%

SIEVE wt ret % ret % pass SIEVE

Coarse Gravel 3.000 0.00 0.00% 100.00% 3.000 Coarse Gravel
1.500 0.00 0.00% 100.00% 1.500
1.000 0.00 0.00% 100.00% 1.000
Fine Gravel 0.750 29.10 3.97% 96.03% 0.750 Fine Gravel
0.375 29.10 3.97% 96.03% 0.375
Coarse Sand #4 78.20 10.67% 89.33% #4 Coarse Sand
Medium Sand #10 100.20 13.67% 86.33% #10 Medium Sand
SPLITTING INFORMATION
Weight in Pan, from Coarse Sieve Stack 502.50
Weight of Split for Fine Sieve Stack 502.50
Percent of Original Weight in Pan 100.00%
#20 121.50 16.58% 83.42% #20
Fine Sand #40 157.20 21.45% 78.55% #40 Fine Sand
#60 228.90 31.24% 68.76% #60
#100 318.40 43.45% 56.55% #100
#200 414.00 56.50% 43.50% #200
Fines PAN 423.60 57.81% 42.19% PAN Fines
% C GRVL: 3.97% Wet Color: Pale brown (SYR 5/2)
% F GRVL: 6.70% Description: (CL),
% C SAND: 3.00% Sandy CLAY with gravel
% M SAND: 7.78% LL: 28
% F SAND: 36.35% PL: 18
% FINES: 42.19% PI: 10
% TOTAL: 100.00%
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PARTICLE-SIZE ANALYSIS - ASTM D1140/D422

PROJECT TITLE: LLNL/Site 300 - Pit 6 Landfill Closure Technician: NE
PROJECT NO: 977-5116.200 Date: July 25, 1997
SAMPLE #: PVC-2 (Preconst. Vegetative Cover) Review: RK
MOISTURE CONTENT (Delivered Moisture) 200 WASH (Percent Fines)

Tare Number . 53 Tare Number 53
Weight of Wet Sotl& Tare (g) 833.50 Weight of Soil & Tare, before wash (g)| 737.10
‘Weight of Dry Soil & Tare (g) 737.10 Weight of Soil & Tare, after wash (g) 459.60
Weight of Tare (g) 79.40 Weight of Tare (g) 79.40
‘Weight of Water (g) 96.40 Weight of Fines Lost (g) 277.50
Weight of Dry Soil (g) 657.70 Weight of Dry Soil (g) 657.70
% Moisture 14.66% % Fines Lost 42.19%

SIEVE wit ret % ret % pass SIEVE

Coarse Gravel 3.000 0.00 0.00% 100.00% 3.000 Coarse Gravel
1.500 0.00 0.00% 100.00% 1.500
1.000 0.00 0.00% 100.00% 1.000
Fine Gravel 0.750 0.00 0.00% 100.00% 0.750 Fine Gravel
0.375 0.00 0.00% 100.00% 0.375
Coarse Sand #4 23.30 3.54% 96.46% #4 Coarse Sand
Medium Sand #10 37.20 5.66% 94.34% #10 Medium Sand
SPLITTING INFORMATION
Weight in Pan, from Coarse Sieve Stack 459.60
Weight of Split for Fine Sieve Stack 459.60
Percent of Original Weight in Pan 100.00%
#20 60.10 9.14% 90.86% #20
Fine Sand #40 99.10 15.07% 84.93% #40 Fine Sand
#60 173.20 26.33% 73.67% #60
#100 272.40 41.42% 58.58% #100
#200 370.40 56.32% 43.68% #200
Fines PAN 380.20 57.81% 42.19% PAN Fines
% C GRVL: 0.00% Wet Color: Grayish brown (SYR 3/2)
% F GRVL: 3.54% Description: (CL)
% C SAND: 2.11% Sandy CLAY with gravel
% M SAND: 9.41% LL: 28
% F SAND: 42.74% PL: 18
% FINES: 42.19% PI: 10
% TOTAL: 100.00%
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Atterberg Limits






ATTERBERG LIMITS - ASTM D4318

PROJECT TITLE: LLNL/ Site 300 - Pit 6 Landfill Closure Technician: NE
PROJECT NO: 977-5116.200 Date: July 25, 1997
SAMPLE #: PVC-1 (Preconst. Vegetative Cover) Review: RK
OARAMY T NDIETND AT ATT/AANT l T Yr I a a TPV e I -7 I
SAMPLE PREPARATION | Y | Minus #40 Sieve: | Y i
PLASTIC LIMIT ' Natural Moisture Content
Tare Number 109 108 40
Weight of Wet Soil & Tare (wl) 17.28 17.12 856.10
Weight of Dry Soil & Tare w2) 16.38 16.25 811.70
Weight of Tare (w3) 11.50 11.31 78.90
Weight of Water (wad=wl-w2) 0.90 0.87 —— 44.40
Weight of Dry Soil (W5=w2-w3) 4.88 4,94 —— 732.80
Water Content (%) (Wa/w5)*100 18.4 17.6 — 6.1
LIQUID LIMIT
Number of Blows 32 19 25
Tare Number 23C 21 24C
Weight of Wet Soil & Tare (w6) 43.16 43.07 41.82
Weight of Dry Soil & Tare wn 38.36 38.31 37.37
Weight of Tare (w8) 21.16 21.67 21.81
Weight of Water (WO=w6-w7) 4.30 4.76 4.45 — e
Weight of Dry Soil (w10=w7-w8) 17.20 16.64 15.56 — e
Water Content (%) (w9/w10)*100 27.9 28.6 28.6 — —
32 T T H
1 ! 1 I |
i ! | t |
i I | 1 1
KR IR S e - - e s R R R e
! I | § 1
— 1 I 1 ] |
i\a, <70 JR D e S B ] b I_ -
T T
Eool . ____ [ = A U R S .
=]
S —
i1 APPSO U S (I P —— e S
- \»
» TT—
by A5 MR R PPN PSPPI D S L
26
10 15 .20 - 25 20 35 40
- Nuriiber of Blows e
LIQUID LIMIT 28 Description: Pale brown (SYR 5/2)
PLASTIC LIMIT 18 Sandy CLAY with gravel
PLASTICITY INDEX 10
MOISTURE CONTENT (%) 6.1 USCS CL II
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ATTERBERG LIMITS - ASTM D4318

PROJECT TITLE: LLNL/ Site 300 - Pit 6 Landfill Closure Technician: NE
PROJECT NO: 977-5116.200 Date: July 25, 1997
SAMPLE #: PVC-2 (Preconst. Vegetative Cover) Review: RK
SAMPLE PREPARATION DRY Minus #40 Sieve [ v ]
PLASTIC LIMIT : Natural Moisture Content
Tare Number 111 205 53
Weight of Wet Soil & Tare (wl) 17.34 18.38 833.50
Weight of Dry Soil & Tare (w2) 16.46 17.26 737.10
Weight of Tare w3) 11.47 11.22 ) 79.40
Weight of Water (wd=wl-w2) 0.88 1.12 ——- 96.40
Weight of Dry Soil (W5=w2-w3) 4.99 6.04 — 657.70
‘Water Content (%) (wd/wS5)*100 17.6 18.5 — 14.7
LIQUID LIMIT
Number of Blows 33 22 18
Tare Number 1 6 16
Weight of Wet Soil & Tare (w6) 46.10 47.28 45.23
Weight of Dry Soil & Tare w7 40.75 41.46 39.62
Weight of Tare (w8) 21.09 21.45 20.89
Weight of Water (WO=w6-wT) 5.35 5.82 5.61 — ——
Weight of Dry Soil (wW10=w7-w8) 19.66 20.01 18.73 — —
‘Water Content (%) (W9/w10)*100 27.2 29.1 30.0 — e
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LIQUID LIMIT 28 Description: Grayish brown (SYR 3/2)
PLASTIC LIMIT 18 Sandy CLAY with gravel
PLASTICITY INDEX 10
MOISTURE CONTENT (%) 14.7 USCS CcL II
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Appendix G

General Fill Test Results






Appendix G.1

Proctors






MOISTURE-DENSITY CURVE - ASTM D1557

PROJECT: LLNL, Site 300 - Pit 6 Landfill Closure Technician: NE

PROJ.NO: 977-5116.200 Date June 30, 1997
SAMPLE #: CF-1 . Review: RK

METHOD: ASTM D 1557 MOLD VOLUME (c.f): 0.033
DESCRIPTION: Compacted Fill S.G.: - . 2.75

TRIAL NO: 1 2 3 4 5

WT. MOLD & SOIL (gm): 6257 6308 6354 6338 -0
MOLD TARE (gm): 4258 4258 4258 4258
WET DENSITY (pcf): 133.5 137.0 140.0 139.0 0.0

MOISTURE CAN NO: Pl P2 P3 P4 Ps
TARE CAN (gm). 30.3 30.3 30.2 30.5
WT. MOIST SOIL & CAN (gm): 1974 191.5 196.8 190.3
WT. DRY SOIL & CAN (gm): 182.9 175.7 178 170.8

WATER CONTENT (%): 9.5% 10.9% 12.7% 13.9%] #DIV/0!
DRY DENSITY (pef): 122.0 123.5 124.2 122.0 § #DIV/O!
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0.0 5.0 10.0 15.0 20.0 25.0 30.0
MOISTURE CONTENT (%)

Maximum Dry Density = 124.5 pcf G s
Optimum Moisture Content =12.0%

Golder Construction Services, Inc.




MOISTURE-DENSITY CURVE - ASTM D1557

PROJECT: LLNL, Site 300 - Pit 6 Landfill Closure Technician: NE
PROJ. NO: 977-5116.200 Date July 2, 1997
SAMPLE #: CF-2 Review: RK

METHOD: ASTMD 1557 MOLD VOLUME (c.f): 0.033
DESCRIPTION: Compacted Fill S.G.: 2.75

TRIAL NO: 1 2 3 4 5

WT. MOLD & SOIL (gm): 6245 6288 6285 6180 0
MOLD TARE (gm): 4258 4258 4258 4258
WET DENSITY (pef): 132.7 135.6 135.4 128.4 0.0

MOISTURE CAN NO: Pl P2 P3 P4 PS5

TARE CAN (gm): 30.3 30.3 30.2 30.5
WT. MOIST SOIL & CAN (gm): 188.2 189.6 206.6 194.5
WT. DRY SOIL & CAN (gm): 172.5 170.7 183.2 180.9

WATER CONTENT (%): 11.0%|  13.5%| 153% 9.0%| #DIV/O!
DRY DENSITY (pcf): 119.5 119.5 117.5 117.8 | #DIV/O!
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Maximum Dry Density = 120.5 pcf s
Optimum Moisture Content = 12.5%

Golder Construction Services, Inc.




PROJECT: LLNL, Site 300 - Pit 6 Landfill Closure Technician: NE
PROJ. NO: 977-5116.200 Date July 9, 1997
SAMPLE #. CF-3 Review: RK

METHOD: ASTM D 1557 MOLD VOLUME (c.f.): 0.033
27

DNESCRTPTION: r‘r\mr\acted il S.G.: 5
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TRIAL NO: 1 2 3 4 5

WT. MOLD & SOIL (gm): 6150 6222 6259 6247 0
MOLD TARE (gm): 4258 4258 4258 4258
WET DENSITY (pcf): 126.4 131.2 133.7 132.9 0.0

MOISTURE CAN NO: P1 P2 P3 P4 pPs
TARE CAN (gm): 30.3 30.3 30.2 30.5
WT. MOIST SOIL & CAN (gm): 188.6 193.1 187.7 195.8

WT. DRY SOIL & CAN (gm): 172.5 173.9 167 172.3

WATER CONTENT (%): B 113%]  134%]  151%|]  16.6%| #DIV/0!
DRY DENSITY (pef): 113.5 11571 1161 1140 | #DIV/0!
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Appendix G.2

Sieves






PARTICLE-SIZE ANALYSIS - ASTM D1140/D422

PROJECT TITLE:  LLNL/Site 300 - Pit 6 Landfill Closure Technician: NE
PROJECT NO: 977-5116.200 Date: June 30, 1997
SAMPLE #: CF-1 (Compacted Fill) Review: RK
MOISTURE CONTENT (Delivered Moisture) 200 WASH (Percent Fines)
Tare Number 53 Tare Number 53
Weight of Wet Soil& Tare (g) B 872.00 Weight of Soil & Tare, before wash (g)| 805.50
Weight of Dry Soil & Tare (g) 805.50 Weight of Soil & Tare, after wash (g) 562.00
Weight of Tare (g) 79.40 Weight of Tare (g) 79.40
Weight of Water (g) 66.50 Weight of Fines Lost (g) 243.50
Weight of Dry Soil (g) 726.10 Weight of Dry Soil (g) 726.10
% Moisture 9.16% % Fines Lost 33.54%
SIEVE wt ret % ret % pass SIEVE
Coarse Gravel 3.000 0.00 0.00% 100.00% 3.000 Coarse Gravel
1.500 0.00 0.00% 100.00% 1.500
1.000 0.00 0.00% 100.00% 1.000
Fine Gravel 0.750 16.00 2.20% 97.80% 0.750 Fine Gravel
0.375 16.00 220% 97.80% 0.375
Coarse Sand #4 88.60 12.20% 87.80% #4 Coarse Sand
Medium Sand #10 116.30 16.02% 83.98% #10 Medium Sand
SPLITTING INFORMATION .
Weight in Pan, from Coarse Sieve Stack 417.60
Weight of Split for Fine Sieve Stack 417.60
Percent of Original Weight in Pan 100.00%
#20 139.20 19.17% 80.83% #20
Fine Sand #40 189.50 26.10% 73.90% #40 Fine Sand
#60 287.70 39.62% 60.38% #60
#100 378.60 52.14% 47.86% #100
#200 477.20 65.72% 34.28% #200
Fines PAN 482.60 66.46% 33.54% PAN Fines
% C GRVL: 2.20% Wet Color: Dark yellowish brown (10YR 4/2)
% F GRVL: 10.00% Description: (CL)
% C SAND: 3.81% Sandy CLAY with gravel
% M SAND: 10.08% LL: 20 :
% F SAND: 40.37% PL: 15
% FINES: 33.54% PIl: 5
% TOTAL: . 100.00%

—=GCS

Golder Construction Services, Inc.




PARTICLE-SIZE ANALYSIS - ASTM D1140/D422

PROJECT TITLE:  LLNL/Site 300 - Pit 6 Landfill Closure Technician: NE
PROJECT NO: 977-5116.200 Date: July 2, 1997
SAMPLE #: CF-2 (Compacted Fill) Review: RK
MOISTURE CONTENT (Delivered Moisture) 200 WASH (Percent Fines)
Tare Number 40 Tare Number 40
Weight of Wet Soil& Tare (g) 868.60 Weight of Soil & Tare, before wash (g)| 797.90
Weight of Dry Soil & Tare (g) 797.90 Weight of Soil & Tare, after wash (g) 47490
Weight of Tare (g) 78.90 Weight of Tare (g) 78.90
Weight of Water (g) 70.70 Weight of Fines Lost (g) 323.00
Weight of Dry Soil (g) 719.00 Weight of Dry Soil (g) 719.00
% Moisture 9.83% % Fines Lost 44.92%
SIEVE wt ret % ret % pass SIEVE
Coarse Gravei 3.000 0.00 0.00% 100.00% 3.000 Coarse Gravel
1.500 0.00 0.00% 100.00% 1.500
1.000 0.00 0.00% 100.00% 1.000
Fine Gravel 0.750 4440 6.18% 93.82% 0.750 Fine Gravel
0.375 4440 6.18% 93.82% 0.375
Coarse Sand #4 79.30 11.03% 88.97% #4 Coarse Sand
Medium Sand #10 104.80 14.58% 85.42% #10 Medium Sand
SPLITTING INFORMATION
Weight in Pan, from Coarse Sieve Stack 474.90
Weight of Split for Fine Sieve Stack 474.90
Percent of Original Weight in Pan 100.00%
#20 104.80 14.58% 85.42% #20
Fine Sand #40 136.00 18.92% 81.08% #40 Fine Sand
#60 208.80 29.04% 70.96% #60
#100 250.60 40.42% 59.58% #100
#200 388.10 53.98%  46.02% #200 '
Fines PAN 396.00 55.08% 44.92% PAN Fines
% C GRVL: 6.18% Wet Color: Dark yellowish brown (10YR 4/2)
"% F GRVL: 4.85% Description: (CL)
% C SAND: 3.55% Sandy CLAY with gravel
% M SAND: 4.34% LL: 24
% F SAND: 36.16% PL: 11
% FINES: 44.92% Pl: 13
% TOTAL: 100.00%

=aGCS

Golder Construction Services, Inc.




PARTICLE-SIZE ANALYSIS - ASTM D1140/D422

PROJECT TITLE: LLNL/Site 300 - Pit 6 Landfill Closure Technician: NE
PROJECT NO: 977-5116.200 Date: July 9, 1997
SAMPLE #: CF-3 (Compacted Fill) Review: RX
MOISTURE CONTENT (Delivered Moisture) 200 WASH (Percent Fines)

Tare Number 40 Tare Number 40
Weight of Wet Soil& Tare (g) = 834.30 Weight of Soil & Tare, before wash (g)| 761.80
Weight of Dry Soil & Tare (g) 761.80 Weight of Soil & Tare, after wash (g) 466.50
Weight of Tare (g) 78.90 Weight of Tare (g) 78.90
Weight of Water (g) 72.50 Weight of Fines Lost (g) 29530
Weight of Dry Soil (g) 682.90 Weight of Dry Soil (g) 682.90
% Moisture 10.62% % Fines Lost 43.24%

SIEVE wt ret % ret % pass SIEVE

Coarse Gravel 3.000 0.00 0.00% 100.00% . 3.000 Coarse Gravel
1.500 0.00 0.00% 100.00% 1.500
1.000 0.00 0.00% 100.00% 1.000
Fine Gravel 0.750 0.00 0.00% 100.00% 0.750 Fine Gravel
0.375 0.00 0.00% 100.00% 0.375
Coarse Sand #4 22.90 335% 96.65% #4 Coarse Sand
Medium Sand #10 4430 6.49% 93.51% #10 Medium Sand
SPLITTING INFORMATION
Weight in Pan, from Coarse Sieve Stack 466.50
Weight of Split for Fine Sieve Stack 466.50
Percent of Original Weight in Pan 100.00%
#20 67.50 9.88% 90.12% #20
Fine Sand #40 11340 16.61% 83.39% #40 Fine Sand
#60 199.30 29.18% 70.82% #60
#100 293.60 42.99% 57.01% #100
#200 382.40 56.00% 44.00% #200
Fines PAN 387.60 56.76% 43.24% PAN Fines
% C GRVL: 0.00% Wet Color: Dark yellowish brown (10YR 4/2)
% F GRVL: 3.35% Description: (CL)
% C SAND: 3.13% Sandy CLAY with gravel
% M SAND: 10.12% LL: 28
% F SAND: 40.15% PL: 17
% FINES: 43.24% PI: 11
% TOTAL: 100.00%

=AGCS
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Append:ix G.3

Atterberg Limits






ATTERBERG LIMITS - ASTM D4318
PROJECT TITLE: LLNL/ Site 300 - Pit 6 Landfill Closure Technician: NE
PROJECT NO: 977-5116.200 Date: June 30, 1997
SAMPLE #: CF-1 (Ist hift Compacted Fill) Review: RK
SAMPLE PREPARATION DRY Minus #40 Sieve:
PLASTIC LIMIT : Natural Moisture Content
Tare Number 111 108 53
Weight of Wet Soil & Tare (wl) 16.25 16.85 872.00
Weight of Dry Soil & Tare (w2) 15.63 16.15 805.50
Weight of Tare (w3) 11.47 11.31 79.40
Weight of Water (wi=wl-w2) 0.62 0.70 e 66.50
Weight of Dry Soil (WS=w2-w3) 4.16 4.84 e 726.10
Water Content (%) (W4rw5)*100 14.9 14.5 E— 9.2
LIQUID LIMIT
Number of Blows 16 26 33
Tare Number 1 16 21
Weight of Wet Soil & Tare (w6) 48.25 48.30 46.21
Weight of Dry Soil & Tare o) 43.70 43.86 42.24
Weight of Tare (w8) 21.09 20.89 21.50
Weight of Water (WO=wE-wT) 4.55 4.44 3.97 — —
Weight of Dry Soil (W10=w7-w8) 22.61 22.97 20.74 — —
Water Content (%) (w9/w10)*100 20.1 19.3 19.1 — —
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LIQUID LIMIT 20 Description: Dark yellowish brown (10 YR 4/2)
PLASTIC LIMIT 15 Sandy CLAY with gravel
PLASTICITY INDEX S
MOISTURE CONTENT (%) 9.2 USCs, CL l
Golder Construction Services, Inc.




ATTERBERG LIMITS - ASTM D4318

PROJECT TITLE: LLNL/ Site 300 - Pit 6 Landfill Closure Technician: NE
PROJECT NO: 977-5116.200 Date: July 2,1997
SAMPLE #: CF-2 (2nd Lift Compacted Fill) Review: RK
SAMPLE PREPARATION DRY Minus #40 Sieve:
PLASTIC LIMIT : Natural Moisture Content
Tare Number 205 108 40
Weight of Wet Soil & Tare (wl) 15.87 15.26 868.60
Weight of Dry Soil & Tare (w2) 15.40 14.85 797.90
Weight of Tare (w3) 11.22 11.31 78.90
Weight of Water (wé=w1-w2) 0.47 041 — 70.70
Weight of Dry Soil (W5=w2-w3) 418 3.54 — 719.00
Water Content (%) (wd/w5)*100 11.2 11.6 — 9.8
LIQUID LIMIT

Number of Blows 35 22 17

Tare Number 12 6 10

Weight of Wet Soil & Tare (wé) 43.32 46.94 49.90

Weight of Dry Soil & Tare (w7) 39.13 41.93 44.16

Weight of Tare (w8) 21.09 20.89 21.50

Weight of Water (WO=w6-wT) 419 5.01 5.74 — ——
Weight of Dry Soil (W10=w7-w8) 18.04 21.04 22.66 — i
Water Content (%) (W9/w10)*160 23.2 23.8 25.3 —— —
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LIQUID LIMIT 24 Description: Dark yellowish brown (10 YR 4/2)
PLASTIC LIMIT 11 Sandy CLAY with gravel
PLASTICITY INDEX 13
MOISTURE CONTENT (%) 9.8 USCS| CL I
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ATTERBERG LIMITS - ASTM D4318

PROJECT TITLE:

LLNL/ Site 300 - Pit 6 Landfill Closure =~ Technician: NE
PROJECT NO: 977-5116.200 Date: July 9,1997
SAMPLE #: CF-3 (3rd lift Compacted Fill) Review: RK
SAMPLE PREPARATION DRY Minus #40 Sieve:
PLASTIC LIMIT i Natural Moisture Content
Tare Number 205 111 40
Weight of Wet Soil & Tare (wl) 16.92 16.90 834.30
Weight of Dry Soil & Tare (w2) 16.09 16.10 761.80
Weight of Tare w3) 11.22 11.47 78.90
Weight of Water (wd=wi-w2) 0.83 0.80 — 72.50
Weight of Dry Soil (W5=w2-w3) 4.87 4.63 —t- 682.90
Water Content (%) (wdiw5)*100 17.0 17.3 — 10.6
LIQUID LIMIT
Number of Blows 27 22 14
Tare Number 1 6 16
Weight of Wet Soil & Tare (w6) 39.91 41.18 44.49
Weight of Dry Soil & Tare (W7 35.82 36.80 39.04
Weight of Tare (w8) 21.09 21.45 20.89
Weight of Water (WO=w6-wT) 4.09 438 545 - —
Weight of Dry Soil (w10=w7-w8) 14.73 15.35 18.15 e —
Water Content (%) (W9/w10)*100 27.8 28.5 30.0 — —

Water Content (%)

‘ ‘ 25 ' 40 4
10 15 Nulzngber of Blows 30
LIQUID LIMIT 28 Description: Dark yellowish brown (10 YR 4/2)
PLASTIC LIMIT 17 Sandy CLAY with gravel
PLASTICITY INDEX 11
MOISTURE CONTENT (%) 10.6 USCS| CL I

—=AGCS

Golder Construction Services, Inc.







A.ppend:ix G.4

Moisture






MOISTURE CONTENT
LLNL, SITE 300 - PIT 6 LANDFILL CLOSURE
LIVERMORE, CA

Date 30-dun 30-Jun 30-Jun 30-dun 1-Jui
Sample No. CFD-1 CFD-2 CFD-3 CFD-4 CFD-5
Moisture Tin iC 2C 3C 4C 5C
Wet Weight Soil + Tare 196.7 185.4 190.2 192.2 197.0
Dry Weight Soii + Tare 181.6 168.9 174.7 173.7 177.3
Weight Water 151 16.5 15.5 18.5 19.7
Tare 313 30.1 29.9 31.0 31.2
Weight Dry Soil 150.3 138.8 144.8 142.7 146.1

Percent Moisture

Date

10.0%

10.7%

Sample No.

Moisture Tin

Wet Weight Soil + Tare

Dry Weight Soil + Tare

Weight Water

Tare

Weight Dry Sail

Sample No. CFD-18
Moisture Tin 6C
Wet Weight Soil + Tare 191.8
Dry Weight Soil + Tare 172.8
Weight Water 19.0
Tare 30.0
Weight Dry Qo:! 142.8
Percent Moi 3.3%

Sample No.

HEM N7
wirlJ-ai

Moisture Tin 3C 4C
Wet VWeight Soii + Tare 196.6 180.2
Dry Weight Soil + Tare 176.7 172.5
VWeight Water 18.8 17.7
Tare 29.9 31.0
146.8 141.5

Weight Dry Soii

13.6%

Sample No. CFD-29 CFD-32 | CFD-33 | CFD-34 | CFD-35
Moisture Tin 5C 9C 18C 21C 23C
Wet Weight Soil + Tare 189.5 195.0 193.6 197.5 120.2
Dry Weight Soil + Tare 170.2 175.4 175.1 176.7 108.1
Weight Water 19.3 19.6 18.5 20.8 12.1
Tare 31.2 30.3 30.5 30.5 20.7
Weight Dry Saoil 139.0 1451 144.6 146.2 87.4
Percent Moisture - 13.9% 13.5% 12.8% 14.2% 13.8%







MOISTURE CONTENT

LLNL, SITE 300 - PIT 6 LANDFILL CLOSURE
LIVERMORE, CA

Date 9-Jul 9-Jul 9-Jul g-Jul 9-Jul 9-Jul 9-Jui
Sample No. CFD-36 | CFD-37 | CFD-38 | CFD-39 | CFD-40 | CFD-41 | CFD-42
Moisture Tin 24C 1C 2C 3C 4C 5C 6C
Wet Weight Soil + Tare 125.8 192.7 198.0 194 .1 187.8 195.3 191.1
Dry Weight Soil + Tare 112.4 172.5 177.5 174.4 167.9 176.8 172.3
Weight Water 20.2 20.5 19.7 19.9 18.5 18.8
Tare 31.3 30.1 29.9 31.0 31.2 30.0
Weight Dry Sail 141.2 147.4 144.5 136.9 145.6 142.3

Percent Moisture

Date

Sample No. CFD-43 | CFD-44 | CFD-45 | CFD-46
Moisture Tin 7C 9C 18C 21C
Wet Weight Soil + Tare 197.7 195.9 194.6 193.6
Dry Weight Soil + Tare 1771 176.2 173.0 174 1
Weight Water 20.6 19.7 21.6 19.5
Tare 29.8 30.3 30.5 30.5
Weight Dry Soil 147.3 1459 1425 1436
Percent Moisture 14.0% 13.5% 15.2% 13.6%

ate 10-Jul 10-Jul 10-Jul 10-Jul 10-Jul 24-Jul
Sample No. CFD-50 CFD-52 | CFD-53 | CFD-54 | CFD-55 | CFD-56
Moisture Tin oC
Wet Weight Soil + Tare 194.0
Dry Weight Soil + Tare 1771
Weight Water 16.9
Tare 30.3
Weight Dry Soil 146.8
Percent Moisture 11.5%

Date 24-Jul 24-Jul

Sampie No. CFD-57 | CFD-58

Moisture Tin 18C 21C

Wet Weight Soil + Tare 190.9 194.3

Dry Weight Soii + Tare 172.8 176.6

Weight Water 18.1 17.7 0.0 0.0 0.0 0.0 0.0
Tare 30.5 30.5 20.7 20.6 24.9 247 247
Weight Dry Soil 142.3 146.1 -20.7 -20.6 -24.9 -24.7 -24.7
Percent Moisture 12.7% 12.1% 0.0% 0.0%" 0.0% 0.0% 0.0%







Appendix G.5

Nuclear Density Test Summary







MOISTURE/DENSITY TEST SUMMARY
LLNL, Site 300 - PIT 6 LANDFILL CLOSURE
LIVERMORE, CA

L

977-5116

6/30/97 1 35 20 103 4 10.0 CF-1 124.5 12.0 107.5 . 85

6/30/97 1 15 75 103 4" 11.9 CF-1 124.5 12.0 107.0 85.9% 85
CFD-3 | 6/30/97 1 160 80 102 4" 10.7 CF-1 124.5 12.0 111.9 89.9% 85
CFD-4 | 6/30/97 1 45 80 102 4" 13.0 CF-1 124.5 12.0 111.2 89.3% 85
CFD-5 | 7/1/97 1 110 110 102 4" 13.5 CF-1 124.5 12.0 112.6 90.4% 85
CFD-6 | 7197 1 35 150 103 4" 11.5 CF-1 124.5 12.0 107.2 86.1% 85
CFD-7| 7197 1 15 150 103 4" 14.3 CF-1 124.5 12.0 113.7 91.4% 85
CFD-8 | 71/97 i 90 150 102 A" 15.4 CF-1 124.5 12.0 112.1 90.1% 85
CFD-9 | 7/2/97 i 315 45 101 4" 10.8 CF-1 124.5 12.0 110.5 88.7% 85
CFD-10( 7/2/97 1 190 50 101 4" 13.9 CF-1 124.5 12,0 106.4 85.5% 85
CFD-11| 7/2/97 1 310 150 51 4" 12.6 CF-1 124.5 12.0 106.0 85.1% 85
CFD-12|  7/2/97 1 290 50 51 4" 11.2 CF-1 124.5 120 108.0 86.7% 85
CFD-13| 7/3/97 2 55 50 103 4" 13.9 CF-2 120.5 12.0 109.9 91.2% 90
CFD-14| - 7/3/97 2 25 100 103 4" 13.2 CF-2 120.5 12.5 111.8 92.8% 90
CFD-15| 7/3/97 2 120 60 102 4" 13.6 CF-2 120.5 12.5 111.9 92.8% 90
CFD-16| 17/3/97 2 25 75 102 4" 14.2 CF-2 120.5 12.5 111.1 92.2% 90
CFD-17( 17/3/97 2 70 150 102 4" 10.83 CF-2 120.5 12.5 114.5 95.0% 90
CFD-18| 17/3/97 2 90 125 102 4" 13.3 CF-2 120.5 12.5 110.5 91.7% 90
CFD-19| 7/3/97 2 45 180 103 4" 14.5 CF-2 120.5 12.5 112.3 93.2% 90
CFD-20| 7/3/97 2 25 200 103 4" 13.2 CF-2 120.5 12.5 1113 92.4% 90
CFD-21{ 17/3/97 2 90 25 51 4" 13.8 CF-2 120.5 12.5 112.4 93.3% 90
CFD-22( 173197 2 285 120 51 4" 12.5 CF-2 120.5 12.5 113.2 93.9% 9%
CFD-23| 1/3/91 2 190 75 101 4" 12.4 CF-2 120.5 12.5 113.6 94.3% 90
CFD-24| 713/97 2 275 60 101 4" 13.2 CF-2 120.5 12.5 111.8 92.8% 90
CFD-25| 7/8/97 3 140 25 205 4" 13.8 CF-2 120.5 12.5 110.3 91.5% 90
CFD-26| 7/8/97 3 150 100 205 4" 14.0 CF-2 120.5 12.5 109.0 90.5% 90
CFD-27| 7/8/97 3 5 100 203 4" 13.6 CF-2 120.5 12.5 110.1 91.4% 90
CFD-28| 7/8/97 3 35 50 203 4" 12.5 CF-2 120.5 12.5 110.6 91.8% 90
CFD-29|  7/8/97 3 90 125 205 4" 13.9 CF-2 120.5 12.5 108.4 90.0% 90
CFD-30| 7/8/97 3 120 100 205 4" 13.3 CF-2 120.5 12.5 110.2 91.4% 90
CFD-31| 7/8/97 3 20 175 203 4" 14.1 CF-2 120.5 12.5 108.5 90.0% 90
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MOISTURE/DENSITY TEST SUMMARY 977-5116
LLNL, Site 300 - PIT 6 LANDFILL CLOSURE
LIVERMORE, CA

CFD-32| 7/8/97 3 55 120 203 4" 123.3 13.5 CF-2 120.5 12.5 108.6 90.2% 90
CFD-33| 7/9/97 4 50 75 203 4" 122.9 12.8 CF-2 116.5 14.5 109.0 93.5% 9
CFD-34| 7/9/97 4 350 150 203 4" 125.2 14.2 CF-3 116.5 14.5 109.6 94.1% 90
CFD-35| 7/9/97 4 100 80 205 4" 124.3 13.8 CF-3 116.5 14.5 109.2 93.8% 90
CFD-36| 7/9/97 4 50 50 205 4" 126.4 14.7 CF-3 116.5 14.5 110.2 94.6% %
CFD-37| 7/9/97 3 250 120 214 4" 124.4 14.3 CF-3 116.5 14.5 108.8 93.4% 90
CFD-38( 7/9/97 3 285 170 214 4" 125.8 13.9 CF-3 116.5 14.5 110.4 94.8% 90
CFD-39| 7/9/97 3 195 120 200 4" 124.6 13.6 CF-3 116.5 14.5 109.7 94.1% 90
CFD-40| 7/9/97 3 230 130 200 4" 124.7 14.5 CF-3 116.5 14.5 108.9 93.5% 90
CFD-41|( 7/9/97 3 245 40 214 4" 123.9 12.7 CF-3 116.5 14.5 109.9 94.4% 90
CFD-42| 7/9/97 3 300 110 214 4" 124.9 13.2 CF-3 116.5 14.5 110.3 94.7% 90
CFD-43| 7/9/97 3 170 140 200 4" 125.8 14.0 CF-3 116.5 14.5 1104 94.7% 90
CFD-44| 7/9/97 3 200 40 200 4" 125.2 13.5 CF-3 116.5 14.5 110.3 94.7% 90
CFD-45| 7/10/97 4 65 110 203 4" 123.7 15.2 CF-3 116.5 14.5 107.4 92.2% 90
CFD-46| 7/10/97 4 35 130 203 4" 127.0 13.6 CF-3 116.5 14.5 111.8 96.0% 90
CFD-47| 7/10/97 4 125 150 205 4" 126.8 13.7 CF-3 116.5 14.5 111.5 95.7% 90
CFD-48| 17/10/97 4 85 130 205 4" 126.2 12.5 CF-3 116.5 14.5 112.2 96.3% 90
CFD-49( 7/10/97 4 215 100 200 4" 125.9 11.8 CF-3 116.5 14.5 112.6 96.7% 90
CFD-50| 7/10/97 4 100 180 200 4" 125.5 13.9 CF-3 116.5 14.5 110.2 94.6% 90
CFD-51| 7/10/97 4 305 110 214 4" 126.3 13.0 CF-3 116.5 14.5 111.8 95.9% 90
CFD-52( 7/10/97 4 255 75 214 4" 126.9 12.7 CF-3 116.5 14.5 112.6 96.7% 90
CFD-53| 7/10/97 4 215 25 200 4" 124.6 13.7 CF-3 116.5 14.5 1096 | 94.1% 90
CFD-54| 7/10/97 4 190 80 200 4" 124.0 14.2 CF-3 116.5 14.5 108.6 93.2% 90
CFD-55( 7/10/97 4 325 60 214 4" 124.7 13.1 CF-3 116.5 14.5 110.3 94.6% 90
CFD-56| 7/24/97 4 25 80 205 4" 125.8 11.5 CF-3 116.5 14.5 112.8 96.8% 90
CFD-57| 7/24/97 4 40 160 205 4" 126.1 12.7 CF-3 116.5 14.5 111.9 96.0% 90
CFD-58 7/24/97 4 265 70 200 4" 125.6 12.1 CF-3 116.5 14.5 112.0 96.2% 90
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PARTICLE-SIZE ANALYSIS - ASTM D1140/D422

PROJECT TITLE: LLNL/Site 300 - Pit 6 Landfill Closure Technician: NE
PROJECT NO: 977-5116.200 Date: July 28, 1997
SAMPLE #: VC-1 (Vegetative Cover) Review: RK
MOISTURE CONTENT (Delivered Moisture) 200 WASH (Percent Fines)
Tare Number B-1 Tare Number B-1
Weight of Wet Soil& Tare (g) 819.20 Weight of Soil & Tare, before wash (g)| 784.30
Weight of Dry Soil & Tare (g) 784.30 Weight of Soil & Tare, after wash (g) 493.70
Weight of Tare (g) 91.80 Weight of Tare (g) 91.80
Weight of Water (g) 3490 Weight of Fines Lost (g) 290.60
Weight of Dry Soil (g) 692.50 Weight of Dry Soil (g) 692.50
% Moisture 5.04% % Fines Lost 41.96%
SIEVE wt ret % ret % pass SIEVE
Coarse Gravel 3.000 0.00 0.00% 100.00% 3.000 Coarse Gravel
1.500 0.00 0.00% 100.00% 1.500
1.000 0.00 0.00% 100.00% 1.000
Fine Gravel 0.750 38.60 5.57% 94.43% 0.750 Fine Gravel
0.375 38.60 5.57% 94.43% 0.375 .
Coarse Sand #4 80.50 11.62% 88.38% #4 Coarse Sand
Medium Sand #10 99.60 14.38% 85.62% #10 Medium Sand
SPLITTING INFORMATION
Weight in Pan, from Coarse Sieve Stack 493.70
Weight of Split for Fine Sieve Stack 493.70
Percent of Original Weight in Pan 100.00%
#20 120.70 17.43% 82.57% #20
Fine Sand #40 15740 22.73% 77.27% #40 Fine Sand
#60 226.10 32.65% 67.35% #60
#100 313.70 4530%  54.70% #100
#200 396.90 57.31% 42.69% #200
Fines PAN 401.90 58.04% 41.96% PAN Fines
% C GRVL: 5.57% Wet Color: Dark yellowish brown (10YR 4/2)
% F GRVL: 6.05% Description: (CL)
% C SAND: 2.76% Sandy CLAY with gravel
% M SAND: 8.35% LL: 29
% F SAND: 35.31% PL: 18
% FINES: 41.96% PL: 11
% TOTAL: 100.00%

GCS
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PARTICLE-SIZE ANALYSIS - ASTM D1140/D422

PROJECT TITLE:  LLNL/Site 300 - Pit 6 Landfill Closure Technician: NE
PROJECT NO: 977-5116.200 Date: July 28, 1997
SAMPLE #: VC-2 (Vegetative Cover) Review: RK
MOISTURE CONTENT (Delivered Moisture) 200 WASH (Percent Fines)
Tare Number . B-2 Tare Number B-2
Weight of Wet Soil& Tare (g) 806.50 Weight of Soil & Tare, before wash (g)| 740.70
Weight of Dry Soil & Tare (g) 740.70 Weight of Soil & Tare, after wash (g) 424.20
Weight of Tare (g) 89.30 Weight of Tare (g), 89.30
Weight of Water (g) 65.80 Weight of Fines Lost (g) 316.50
Weight of Dry Soil (g) 651.40 Weight of Dry Soil (g) 651.40
% Moisture 10.10% % Fines Lost 48.59%
SIEVE wt ret % ret % pass SIEVE
Coarse Gravel 3.000 0.00 0.00% 100.00% 3.000 Coarse Gravel
1.500 0.00 0.00% 100.00% 1.500
1.000 0.00 0.00% 100.00% 1.000
Fine Gravel ) 0.750 0.00 0.00% 100.00% 0.750 Fine Gravel
0.375 0.00 0.00% 100.00% 0.375
Coarse Sand #4 26.90 4.13% 95.87% #4 Coarse Sand
Medium Sand #10 40.60 6.23% 93.77% #10 Medium Sand
SPLITTING INFORMATION
Weight in Pan, from Coarse Sieve Stack 424.20
Weight of Split for Fine Sieve Stack 42420
Percent of Original Weight in Pan 100.00%
#20 60.70 9.32% 90.68% #20
Fine Sand #40 94.00 14.43% 85.57% #40 Fine Sand
#60 155.30 23.84% 76.16% #60
#100 240.90 36.98%  63.02% #100
#200 325.90 50.03% 49.97% #200
Fines PAN 334.90 5141% 48.59% PAN Fines
% C GRVL: 0.00% Wet Color: Grayish brown (SYR 3/2)
% F GRVL: 4.13% Description: (CL)
% C SAND: 2.10% Sandy CLAY with gravel
% M SAND: 8.20% LL: 33 :
% F SAND: 36.98% PL: 19
% FINES: 48.59% PI: 14
% TOTAL: 100.00%

—GCS
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PARTICLE-SIZE ANALYSIS - ASTM D1140/D422

PROJECT TITLE:  LLNL/Site 300 - Pit 6 Landfill Closure Technician: NE
PROJECT NO: 977-5116.200 Date: July 28, 1997
SAMPLE #: VC-3 (Vegetative Cover) Review: RK
MOISTURE CONTENT (Delivered Moisture) 200 WASH (Percent Fines)

Tare Number . B-3 Tare Number . B-3
Weight of Wet Soil& Tare (g) 833.80 Weight of Soil & Tare, before wash (g)| 842.10
Weight of Dry Soil & Tare (g) 842.10 Weight of Soil & Tare, after wash (g) 504.20
Weight of Tare (g) 94.70 Weight of Tare (g) 94.70
Weight of Water (g) 41.70 Weight of Fines Lost (g) 337.90
Weight of Dry Soil (g) 747.40 Weight of Dry Soil (g) 747.40
% Moisture 5.58% % Fines Lost 45.21%

SIEVE wt ret % ret % pass SIEVE

Coarse Gravel 3.000 0.00 0.00% 100.00% 3.000 ' Coarse Gravel
1.500 0.00 0.00% 100.00% 1.500
1.000 0.00 0.00% 100.00% 1.000
Fine Gravel 0.750 0.00 0.00% 100.00% 0.750 Fine Gravel
0.375 0.00 0.00% 100.00% 0.375
Coarse Sand #4 33.70 4.51% 95.49% #4 Coarse Sand
Medium Sand #10 57.20 7.65% 92.35% #10 Medium Sand
SPLITTING INFORMATION
Weight in Pan, from Coarse Sieve Stack 504.20
Weight of Split for Fine Sieve Stack 504.20
Percent of Original Weight in Pan 100.00%
#20 82.20 11.00% 89.00% #20
Fine Sand #40 126.30 16.90% 83.10% #40 Fine Sand
#60 205.70 27.52% 72.48% #60
#100 303.90 40.66% 59.34% #100
#200 400.10 53.53% 46.47% #200
Fines PAN 409.50 54.79% 45.21% PAN Fines
% C GRVL: 0.00% Wet Color: Pale brown (5YR 5/2)
% F GRVL: 4.51% Description: (CL)
% C SAND: 3.14% Sandy CLAY with gravel
% M SAND: 9.25% LL: 30
% F SAND: 37.89% PL: 18
% FINES: 45.21% Pl: 12
%TOTAL:  100.00%
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PARTICLE-SIZE ANALYSIS - ASTM D1140/D422

PROJECT TITLE:  LLNL/Site 300 - Pit 6 Landfill Closure Technician: NE
PROJECT NO: 977-5116.200 Date: July 28, 1997
SAMPLE #: VC-4 (Vegetative Cover) Review: RK
MOISTURE CONTENT (Delivered Moisture) 200 WASH (Percent Fines)
Tare Number B4 Tare Number B4
Weight of Wet Soil& Tare (g) . 849.50 Weight of Soil & Tare, before wash (g)|] 774.80
Weight of Dry Soil & Tare (g) 774.80 Weight of Soil & Tare, after wash (g) 438.00
Weight of Tare (g) 94.50 Weight of Tare (g) 94.50
Weight of Water (g) 74.70 Weight of Fines Lost (g) 286.80
Weight of Dry Soil (g) 680.30 Weight of Dry Soil (g) 680.30
% Moisture 10.98% % Fines Lost 42.16%
SIEVE wt ret % ret % pass SIEVE
Coarse Gravel 3.000 0.00 0.00% 100.00% 3.000 Coarse Gravel
1.500 0.00 0.00% 100.00% 1.500 '
1.000 0.00 0.00% 100.00% 1.000
Fine Gravel 0.750 21.50 3.16% 96.84% 0.750 Fine Gravel
0.375 21.50 3.16% 96.84% 0.375
Coarse Sand #4 59.60 8.76% 91.24% #4 Coarse Sand
Medium Sand #10 74.20 10.91% 89.09% #10 Medium Sand
SPLITTING INFORMATION
Weight in Pan, from Coarse Sieve Stack 488.00
Weight of Split for Fine Sieve Stack 488.00
Percent of Original Weight in Pan 100.00%
#20 95.40 14.02% 85.98% #20
Fine Sand #40 134.80 19.81% 80.19% #40 Fine Sand
#60 210.50 30.94% 69.06% #60
#100 306.40 45.04% 54.96% #100
#200 388.10 57.05% 42.95% #200
Fines PAN 393.50 57.84% 42.16% PAN Fines
% C GRVL: 3.16% Wet Color: Grayish brown (SYR 3/2)
% F GRVL: 5.60% Description: (CL)
% C SAND: 2.15% Sandy CLAY with gravel
% M SAND: 8.91% LL: 30
% F SAND: 38.03% PL: 18
% FINES: 42.16% PI: 12
% TOTAL: 100.00%

=GCS
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PARTICLE-SIZE ANALYSIS - ASTM D1140/D422

PROJECT TITLE:  LLNL/Site 300 - Pit 6 Landfill Closure Technician: NE
PROJECT NO: 977-5116.200 Date: July 29, 1997
SAMPLE #: VC-5 (Vegetative Cover) Review: RK
MOISTURE CONTENT (Delivered Moisture) 200 WASH (Percént Fines)
Tare Number . B-5 Tare Number B-5
Weight of Wet Soil& Tare (g) ) 844.80 Weight of Soil & Tare, before wash (g)| 810.80
Weight of Dry Soil & Tare (g) 810.80 Weight of Soil & Tare, after wash (g) 480.30
Weight of Tare (g) 94.50 Weight of Tare (g) 94.50
Weight of Water (g) 34.00 Weight of Fines Lost (g) 330.50
Weight of Dry Soil (g) 716.30 Weight of Dry Soil (g) 716.30
% Moisture 4.75% % Fines Lost 46.14%
SIEVE wt ret % ret % pass SIEVE
Coarse Gravel 3.000 0.00 0.00% 100.00% 3.000 Coarse Gravel
1.500 0.00 0.00% 100.00% 1.500
1.000 0.00 0.00% 100.00% 1.000
Fine Gravel 0.750 0.00 0.00% 100.00% 0.750 Fine Gravel
' 0.375 0.00 0.00% 100.00% 0375
Coarse Sand #4 4540 6.34% 93.66% #4 Coarse Sand'
Medium Sand #10 68.80 9.60% 90.40% #10 Medium Sand
SPLITTING INFORMATION
Weight in Pan, from Coarse Sieve Stack 480.30
Weight of Split for Fine Sieve Stack 480.30
Percent of Original Weight in Pan 100.00%
#20 92.40 12.90% 87.10% #20
Fine Sand #40 130.20 18.18% 81.82% #40 Fipe Sand
#60 197.80 27.61% 72.39% #60
#100 289.60 40.43% 59.57% #100
#200 381.40 53.25% 46.75% #200
Fines PAN 385.80 53.86% 46.14% PAN Fines
% C GRVL: 0.00% Wet Color: Pale brown (SYR 5/2)
% F GRVL: 6.34% Description: (CL)
% C SAND: 3.27% Sandy CLAY with gravel
% M SAND: 8.57% LL: 30
% F SAND: 35.68% PL: 17
% FINES: 46.14% PI: 13
% TOTAL: 100.00%

—=alGCS
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PARTICLE-SIZE ANALYSIS - ASTM D1140/D422

PROJECT TITLE: LLNL/Site 300 - Pit 6 Landfill Closure Technician: NE
PROJECT NO: 977-5116.200 Date: July 29, 1997
SAMPLE #: VC-6 (Vegetative Cover) Review: RK
MOISTURE CONTENT (Delivered Moisture) 200 WASH (Percent Fines)
Tare Number . B-6 Tare Number B-6
Weight of Wet Soil& Tare (g) ) 817.60 Weight of Scil & Tare, before wash (g)| 749.20
Weight of Dry Soil & Tare (g) 749.20 Weight of Soil & Tare, after wash (g) 480.90
Weight of Tare (g) 94.10 Weight of Tare (g) 94.10
Weight of Water (g) 68.40 Weight of Fines Lost (g) 268.30
Weight of Dry Soil (g) 655.10 Weight of Dry Soil (g) 655.10
% Moisture 10.44% % Fines Lost 40.96%
SIEVE wt ret % ret % pass SIEVE
Coarse Gravel 3.000 0.00 0.00% 100.00% 3.000 Coarse Gravel
1.500 0.00 0.00% 100.00% 1.500
1.000 0.00 0.00% 100.00% 1.000
Fine Gravel 0.750 0.00 0.00% 100.00% 0.750 Fine Gravel
0.375 0.00 0.00% 100.00% 0.375
Coarse Sand #4 31.90 4.87% 95.13% #4 Coarse Sand
Medium Sand #10 5120 7.82% 92.18% #10 Medium Sand
SPLITTING INFORMATION
Weight in Pan, from Coarse Sieve Stack 480.90
Weight of Split for Fine Sieve Stack 480.90
Percent of Original Weight in Pan 100.00%
#20 74.60 11.39% 88.61% #20
Fine Sand #40 116.60 17.80% 82.20% #40 Fine Sand
#60 196.90 30.06% 69.94% #60
#100 293.00 44.73% 55.27% #100
#200 381.00 58.16% 41.84% #200
Fines PAN 386.80 59.04% 40.96% PAN Fines
% C GRVL: 0.00% Wet Color: Pale brown (SYR 5/2)
% F GRVL: 4.87% Description: (CL)
% C SAND: 2.95% Sandy CLAY with gravel
% M SAND: 9.98% LL: 27
% F SAND: 41.25% PL: 19
% FINES: 40.96% PI: 8
% TOTAL: 100.00%

=lGCS
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PARTICLE-SIZE ANALYSIS - ASTM D1140/D422
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e

PROJECT TITLE:  LLNL/Site 300 - Pit 6 Landfill Closure Techhician: NE
PROJECT NO: 977-5116.200 Date: July 29, 1997
SAMPLE #: VC-7 (Vegetative Cover) Review: RK
MOISTURE CONTENT (Delivered Moisture) 200 WASH (Percent Fines)
Tare Number Ol B-7 Tare Number B-7
Weight of Wet Soil& Tare (g) - 835.30 Weight of Soil & Tare, before wash (g)] 784.50
Weight of Dry Soil & Tare (g) 784.50 Weight of Soil & Tare, after wash (g) 471.80
Weight of Tare (g) 97.50 Weight of Tare (g) 97.50
Weight of Water (g) 50.80 Weight of Fines Lost (g) 312.70
Weight of Dry Soil (g) 687.00 Weight of Dry Soil (g) 687.00
% Moisture 7.39% % Fines Lost 45.52%
SIEVE wt ret % ret % pass SIEVE
Coarse Gravel 3.000 0.00 0.00% 100.00% 3.000 Coarse Gravel
1.500 0.00 0.00% 100.00% 1.500
1.000 0.00 0.00% 100.00% 1.000
Fine Gravel 0.750 0.00 0.00% 100.00% 0.750 Fine Gravel
0.375 0.00 0.00% 100.00% 0375
Coarse Sand #4 21.70 3.16% 96.84% #4 Coarse Sand
Medium Sand #10 40.60 5.91% 94.09% #10 Medium Sand
SPLITTING INFORMATION
Weight in Pan, from Coarse Sieve Stack 471.80
Weight of Split for Fine Sieve Stack 471.80
Percent of Original Weight in Pan 100.00%
#20 66.20 9.64%  9036% #20
Fine Sand #40 106.40 15.49% 84.51% #40 Fine Sand
#60 186.80 27.19% 72.81% #60
#100 279.30 40.66% 59.34% #100
#200 368.20 53.60% 46.40% #200
Fines PAN 374.30 54.48% 45.82% PAN Fines
% C GRVL: 0.00% Wet Color: Pale brown (SYR 5/2)
% F GRVL: 3.16% Description: (CL)
% C SAND: 2.75% Sandy CLAY with gravel
% M SAND: 9.58% LL: 31
% F SAND: 39.00% PL: 19
% FINES: 45.52% Pl: 12
% TOTAL: 100.00%
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PARTICLE-SIZE ANALYSIS - ASTM D1140/D422

PROJECT TITLE:  LLNL/Site 300 - Pit 6 Landfill Closure Technician: NE
PROJECT NO: 977-5116.200 Date: July 30, 1997
SAMPLE #: VC-8 (Vegetative Cover) Review: RK

MOISTURE CONTENT (Delivered Moisture)

200 WASH (Percent Fines)

Tare Number 40 Tare Number 40
Weight of Wet Soil& Tare (g) 852.70 Weight of Soil & Tare, before wash (g)| 781.00
Weight of Dry Soil & Tare (g) 781.00 Weight of Soil & Tare, after wash (g) 450.20
Weight of Tare (g) 78.90 Weight of Tare (g) 78.90
Weight of Water (g) 71.70 Weight of Fines Lost (g) 330.80
Weight of Dry Soil (g) 702.10 Weight of Dry Soil (g) 702.10
% Moisture 10.21% % Fines Lost : 47.12%
SIEVE wt ret % ret % pass SIEVE
Coarse Gravel 3.000 0.00 0.00% 100.00% 3.000 Coarse Gravel
1.500 0.00 0.00% 100.00% 1.500
1.000 0.00 0.00% 100.00% 1.000
Fine Gravel 0.750 16.50 2.35% 97.65% 0.750 Fine Gravel
0.375 16.50 2.35% 97.65% 0.375
Coarse Sand #4 56.10 7.99% 92.01% #4 Coarse Sand
Medium Sand #10 75.20 10.71% 89.29% #10 Medium Sand
SPLITTING INFORMATION
Weight in Pan, from Coarse Sieve Stack 450.20
Weight of Split for Fine Sieve Stack 450.20
Percent of Original Weight in Pan 100.00%
#20 95.80 13.64% 86.36% #20
Fine Sand #40 132.60 18.89% 81.11% #40 Fine Sand
#60 202.00 28.77% 71.23% #60
#100 285.80 40.71% = 59.29% #100
#200 367.60 52.36% 47.64% #200
Fines PAN 37130 52.88% 47.12% PAN Fines
% C GRVL: 2.35% Wet Color: Dusky brown (SYR 212)
% F GRVL: 5.64% Description: (CLD)
% C SAND: 2.72% Sandy CLAY with gravel
% M SAND: 8.18% LL: 30
% F SAND: 34.00% PL: 19
% FINES: 47.12% PI: 11
% TOTAL: 100.00%
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PARTICLE-SIZE ANALYSIS - ASTM D1140/D422

PROJECT TITLE: LLNL/Site 300 - Pit 6 Landfill Closure Technician: NE
PROJECT NO: 977-5116.200 Date: July 30, 1997
SAMPLE #: VC-8 (Vegetative Cover) Review: RK
MOISTURE CONTENT (Delivered Moisture) 200 WASH (Percent Fines)

Tare Number . 53 Tare Number 53
Weight of Wet Soil& Tare (g) 808.90 Weight of Soil & Tare, before wash (g)| 723.70
Weight of Dry Soil & Tare (g) 723.70 Weight of Soil & Tare, after wash (g) 406.60
Weight of Tare (g) 79.40 Weight of Tare (g) 79.40
Weight of Water (g) 85.20 Weight of Fines Lost (g) 317.10
Weight of Dry Soil (g) 644.30 Weight of Dry Soil (g) 644.30
% Moisture 13.22% % Fines Lost 49.22%

SIEVE wt ret % ret % pass SIEVE

Coarse Gravel 3.000 0.00 0.00% 100.00% 3.000 Coarse Gravel
1.500 0.00 0.00% 100.00% 1.500
1.000 0.00 0.00% 100.00% 1.000
Fine Gravel 0.750 0.00 0.00% 100.00% 0.750 Fine Gravel
0.375 0.00 0.00% 100.00% 0375
Coarse Sand #4 39.20 6.08% 93.92% #4 Coarse Sand
Medium Sand #10 56.50 8.77% 91.23% #10 Medium Sand
SPLITTING INFORMATION .
Weight in Pan, from Coarse Sieve Stack 406.60
Weight of Split for Fine Sieve Stack 406.60
Percent of Original Weight in Pan 100.00%
#20 75.90 11.78% 88.22% #20
Fine Sand #40 107.10 16.62% 83.38% #40 Fine Sand
#60 169.20 2626% 73.74% #60
#100 237.50 36.86% 63.14% #100
#200 320.00 49.67% 50.33% #200
Fines PAN 32720 50.78% 49.22% PAN Fines
% C GRVL: 0.00% Wet Color: Grayish brown (SYR 3/2)
% F GRVL: 6.08% Description: (CL)
% C SAND: 2.69% Sandy CLAY with gravei
% M SAND: 7.85% LL: 30 .
% F SAND: 34.16% PL: 18 i
% FINES: 49.22% PI: 12
% TOTAL: 100.00%
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PARTICLE-SIZE ANALYSIS - ASTM D1140/D422
PROJECT TITLE: LLNL/Site 300 - Pit 6 Landfill Closure Technician: NE
PROJECT NO: 977-5116.200 Date: July 30, 1997
SAMPLE #: VC-10 (Vegetative Cover) Review: RK
MOISTURE CONTENT (Delivered Moisture) 200 WASH (Percent Fines)
Tare Number B-1 Tare Number B-1 -
Weight of Wet Soil& Tare (g) 812.10 Weight of Soil & Tare, before wash (g} 750.80
Weight of Dry Soil & Tare (g) 750.80 Weight of Soil & Tare, after wash (g) 457.00
Weight of Tare (g) 91.80 Weight of Tare (g) 91.80
Weight of Water (g) 61.30 Weight of Fines Lost (g) 293.80
Weight of Dry Soil (g) 659.00 Weight of Dry Soil (g) 659.00
% Moisture 9.30% % Fines Lost 44.58%
SIEVE Wt ret % ret % pass SIEVE
Coarse Gravel 3.000 0.00 0.00% 100.00% 3.000 Coarse Gravel
1.500 0.00 0.00% 100.00% 1.500
1.000 0.00 0.00% 100.00% 1.000
Fine Gravel 0.750 0.00 0.00% 100.00% 0.750 Fine Gravel
0.375 0.00 0.00% 100.00% 0.375
Coarse Sand #4 36.90 5.60% 94.40% #4 Coarse Sand
Medium Sand #10 52.60 7.98% 92.02% #10 Medium Sand
SPLITTING INFORMATION
Weight in Pan, from Coarse Sieve Stack 457.00
Weight of Split for Fine Sieve Stack 457.00
Percent of Original Weight in Pan 100.00%
#20 76.80 11.65% 88.35% #20
Fine Sand #40 124.10 18.83% 81.17% #40 Fine Sand
#60 20420 30.99% 69.01% #60
#100 28230 42.84% 57.16% #100
#200 353.50 53.64% 46.36% #200
Fines PAN 36520 55.42% 44.58% PAN Fines
% C GRVL: 0.00% Wet Color: Grayish brown (5YR 3/2)
% F GRVL: 5.60% Description: (CL)
% C SAND: 2.38% Sandy CLAY with gravel
% M SAND: 10.85% LL: 32
% F SAND: 36.59% PL: 19
% FINES: 44.58% Pl: 13
% TOTAL: 100.00%
Golder Construction Services, Inc.




Vet s wd o s alls od o nt v o ow

PARTICLE-SIZE ANALYSIS - ASTM D1140/D422

PROJECT TITLE:  LLNL/Site 300 - Pit 6 Landfiii Closure Technician: NE
PROJECT NO: 977-5116.200 Date: July 30, 1997
SAMPLE #: VC-11 (Vegetative Cover) Review: RK
MOISTURE CONTENT (Delivered Moisture) 200 WASH (Percent Fines)
Tare Number B-2 Tare Number B-2
Weight of Wet Soil& Tare (g) 821.10 Weight of Soil & Tare, before wash (g)| 745.30
Weight of Dry Soil & Tare (g) 745.30 Weight of Soil & Tare, after wash (g) 45420
Weight of Tare (g) 89.30 Weight of Tare (g) 89.30
Weight of Water (g) 75.80 Weight of Fines Lost (g) 291.10
Weight of Dry Soil (g) 656.00 Weight of Dry Sail (g) 656.00
% Moisture 11.55% % Fines Lost ' 44.38%
SIEVE wt ret % ret % pass SIEVE
Coarse Gravel 3.000 0.00 0.00% 100.00% 3.000 Coarse Gravel
1.500 0.00 0.00% 100.00% 1.500
1.000 0.00 0.00% 100.00% 1.000
Fine Gravel 0.750 12.90 1.97% 98.03% 0.750 Fine Gravel
0.375 12.90 1.97% 98.03% 0.375
Coarse Sand #4 66.00 10.06% 89.94% #4 Coarse Sand
Medium Sand #10 82.40 12.56% 87.44% #10 Medium Sand
SPLITTING INFORMATION
Weight in Pan, from Coarse Sieve Stack 454.20
Weight of Split for Fine Sieve Stack 45420
Percent of Original Weight in Pan 100.00%
#20 102.10 15.56% 84.44% #20
Fine Sand #40 141.70 21.60% 78.40% #40 Fine Sand
#60 214.50 32.70% 67.30% #60
#100 293.40 44.73% 55.27% #100
#200 359.00 54.73% 45.27% #200
Fines PAN 364.90 55.63% 44.38% PAN Fines
% C GRVL: 1.97% Wet Color: Grayish brown (SYR 3/2)
% F GRVL: 8.09% Description: (CL)
% C SAND: 2.50% Sandy CLAY with gravel
% M SAND: 9.04% LL: 28
% F SAND: 34.02% PL: 17 .
% FINES: 44.38% PL: 11
% TOTAL: 100.00%

=GCS

Golder Construction Services, Inc.




PARTICLE-SIZE ANALYSIS - ASTM D1140/D422

PROJECT TITLE:  LLNL/Site 300 - Pit 6 Landfill Closure Technician: NE
PROJECT NO: 977-5116.200 Date: July 31, 1997
SAMPLE #: VC-12 (Vegetative Cover) Review: RK
MOISTURE CONTENT (Delivered Moisture) 200 WASH (Percent Fines)
Tare Number B-3 Tare Number B-3
Weight of Wet Soil& Tare (g) 829.20 Weight of Soil & Tare, before wash (g}| 761.80
Weight of Dry Soil & Tare (g) 761.80 Weight of Soil & Tare, after wash (g) 46320
Weight of Tare (g) 94.70 Weight of Tare (g) 94.70
Weight of Water (g) 67.40 Weight of Fines Lost (g) 298.60
Weight of Dry Soil (g) 667.10 Weight of Dry Soil (g) 667.10
% Moisture 10.10% % Fines Lost 44.76%
SIEVE Wt ret % ret % pass SIEVE
Coarse Gravel 3.000 0.00 0.00% 100.00% 3.000 Coarse Gravel
1.500 0.00 0.00% 100.00% 1.500
1.000 0.00 0.00% 100.00% 1.000
Fine Gravel 0.750 0.00 0.00% 100.00% 0.750 Fine Gravel
0.375 0.00 0.00% 100.00% 0375
Coarse Sand #4 62.90 9.43% 90.57% #4 Coarse Sand
Medium Sand #10 82.30 12.34% 87.66% #10 Medium Sand
SPLITTING INFORMATION
Weight in Pan, from Coarse Sieve Stack 463.20
Weight of Split for Fine Sieve Stack 463.20
Percent of Original Weight in Pan 100.00%
#20 102.50 1537% 84.63% #20
Fine Sand #40 140.40 21.05% 78.95% #40 Fine Sand
#60 213.80 32.05% 67.95% #60
#100 293.00 43.92% 56.08% #100
. #200 364.90 54.70% 45.30% #200
Fines PAN 368.50 55.24% 44.76% PAN Fines
% C GRVL: 0.00% Wet Color: Grayish brown (SYR 3/2)
% F GRVL: 9.43% Description: (CL)
% C SAND: 2.91% Sandy CLAY with gravel
% M SAND: 8.71% LL: 28
% F SAND: 34.19% PL: 18
% FINES: 44.76% PI: 10
% TOTAL: 100.00%

=AGCS

Golder Construction Services, Inc.




PARTICLE-SIZE ANALYSIS - ASTM D1140/D422

PROJECT TITLE: LLNL/Site 300 - Pit 6 Landfill Closure Technician: NE
PROJECT NO: 977-3116.200 Date: July 31, 1997
SAMPLE #: VC-13 (Vegetative Cover) Review: RK
MOISTURE CONTENT (Delivered Moisture) 200 WASH (Percent Fines)

Ta're Number . B4 Tare Number . B4
Weight of Wet Soil& Tare (g) 840.90 Weight of Soil & Tare, before wash (g)| 768.60
Weight of Dry Soil & Tare (g) 768.60 Weight of Soil & Tare, after wash (g) 476.10
Weight of Tare (g) 94.50 Weight of Tare (g) 94.50
Weight of Water (g) 72.30 Weight of Fines Lost (g) 292.50
Weight of Dry Soil (g) 674.10 Weight of Dry Soil (g) 674.10
% Moisture 10.73% % Fines Lost 4339%

SIEVE wt ret % ret % pass SIEVE

Coarse Gravel 3.000 0.00 0.00% 100.00% 3.000 Coarse Gravel
1.500 0.00 0.00% 100.00% 1.500
1.000 0.00 0.00% 100.00% 1.000
Fine Gravel 0.750 13.70 2.03% 97.97% 0.750 Fine Gravel
0.375 13.70 2.03% 97.97% 0.375
Coarse Sand #4 61.60 9.14% 90.86% #4 Coarse Sand
Medium Sand #10 79.70 11.82% 88.18% #10 Medium Sand
SPLITTING INFORMATION
Weight in Pan, from Coarse Sieve Stack 476.10
Weight of Split for Fine Sieve Stack 476.10
Percent of Original Weight in Pan 100.00%
#20 97.40 14.45% 85.55% #20
Fine Sand #40 138.60 20.56% 79.44% #40 Fine Sand
#60 217.10 3221% 67.79% #60
#100 296.20 43.94% 56.06% #100
#200 378.40 56.13% 43.87% #200
Fines PAN 381.60 56.61% 43.39% PAN Fines
% C GRVL: 2.03% Wet Color: Grayish brown (SYR 3/2)
% F GRVL: 7.11% Description: (CL)
% C SAND: 2.69% Sandy CLAY with gravel
% M SAND: 8.74% LL: 28
% F SAND: 36.05% PL: 19
% FINES: 43.39% PI: 9
% TOTAL: 100.00%

—AGCS

Golder Construction Services, Inc.




PARTICLE-SIZE ANALYSIS - ASTM D1140/D422

PROJECT TITLE: LLNL/Site 300 - Pit 6 Landfill Closure Technician: NE
PROJECT NO: 977-5116.200 Date: July 31, 1997
SAMPLE #: VC-14 (Vegetative Cover) Review: RK
MOISTURE CONTENT (Delivered Moisture) 200 WASH (Percent Fines)
Tare Number B-5 Tare Number B-5
Weight of Wet Soil& Tare (g) 811.90 Weight of Soil & Tare, before wash (g)| 749.60
Weight of Dry Soil & Tare (g) 749.60 Weight of Soil & Tare, after wash (g) 442.70
Weight of Tare (g) 94.50 Weight of Tare (g) 94.50
Weight of Water (g) 62.30 Weight of Fines Lost (g) 306.90
Weight of Dry Soil (g) 655.10 Weight of Dry Soil (g) 655.10
% Moisture 9.51% % Fines Lost 46.85%
SIEVE wt ret % ret % pass SIEVE
Coarse Gravel 3.000 0.00 0.00% 100.00% 3000 Coarse Gravel
1.500 0.00 0.00% 100.00% 1.500
1.000 0.00 0.00% 100.00% 1.000
Fine Gravel 0.750 0.00 0.00% 100.00% 0.750 Fine Gravel
0.375 0.00 0.00% 100.00% 0.375
Coarse Sand #4 50.30 7.68% 92.32% #4 Coarse Sand
Medium Sand #10 68.30 10.43% 89.57% #10 Medium Sand
SPLITTING INFORMATION
Weight in Pan, from Coarse Sieve Stack 44270
Weight of Split for Fine Sieve Stack 442.70
Percent of Original Weight in Pan 100.00%
#20 85.80 13.10% 86.90% #20
Fine Sand #40 123.00 18.78% 81.22% #40 Fine Sand
#60 191.40 29.22% 70.78% #60
#100 269.20 41.09% 58.91% #100
#200 346.40 52.88% 47.12% #200
Fines PAN 348.20 53.15% 46.85% PAN Fines
% C GRVL: 0.00% Wet Color: Pale brown (SYR 5/2)
% F GRVL: 7.68% Description: (CL
% C SAND: 2.75% Sandy CLAY with gravel
% M SAND: 8.35% LL: 29
% F SAND: 34.38% PL: 18
% FINES: 46.85% PI: 11
% TOTAL: 100.00%

=GCS

Golder Construction Services, Inc.




PARTICLE-SIZE ANALYSIS - ASTM D1140/D422
PROJECT TITLE:  LLNL/Site 300 - Pit 6 Landfill Closure Technician: NE
PROJECT NO: 977-5116.200 Date: July 31, 1997
SAMPLE #: VC-15 (Vegetative Cover) Review: RK
MOISTURE CONTENT (Delivered Moisture) 200 WASH (Percenf Fines)
Tare Number . B-6 Tare Number B-6
Weight of Wet Soil& Tare (g) 834.90 Weight of Soil & Tare, before wash (g)| 771.90
Weight of Dry Soil & Tare (g) 771.90 Weight of Soil & Tare, after wash (g) 46430
Weight of Tare (g) 94.10 Weight of Tare (g) 94.10
Weight of Water (g) 63.00 Weight of Fines Lost (g) 307.60
Weight of Dry Seil (g) 677.80 Weight of Dry Soil (g) 677.80
% Moisture 5.25% % Fines Lost 45.38%
SIEVE wt ret % ret % pass SIEVE
Coarse Gravel 3.000 0.00 0.00% 100.00% 3.000 Coarse Gravel
1.500 0.00 0.00% 100.00% 1.500
1.000 0.00 0.00% 100.00% 1.000
Fine Gravel 0.750 0.00 0.00% 100.00% 0.750 Fine Gravel
0375 0.00 0.00% 100.00% 0.375
Coarse Sand #4 51.00 7.52% 92.48% #4 Coarse Sand
Medium Sand #10 68.90 10.17% 89.83% #10 Medium Sand
SPLITTING INFORMATION
Weight in Pan, from Coarse Sieve Stack 464.30
Waiaht af Qalit far Tiaa Crava Qtnnl 484 2N
LAl HABMI. Vi uyul. AVULE 1 Ui VIGYL Javh, TUTLIY
Percent of Original Weight in Pan 100.00%
#20 86.80 12.81% 87.19% #20
Fine Sand #40 126.40 18.65% 81.35% #40 Fine Sand
#60 206.30 30.44% 69.56% #60
#100 293.80 43.35% 56.65% #100
#200 367.80 54.26% 45.74% #200
Fines PAN 370.20 54.62% 45.38% PAN Fines
% C GRVL: 0.00% Wet Color: Grayish brown (SYR 3/2)
% F GRVL: 7.52% Description: (CL)
% C SAND: 2.64% Sandy CLAY with gravel
% M SAND: 8.48% LL: 29
% F SAND: 35.97% PL: 18
% FINES: 45.38% PL: 11
% TOTAL: 100.00% .
PTTITE. “ -
Golder Construction Services, Inc.




PROJECT TITLE:

PARTICLE-SIZE ANALYSIS - ASTM D1140/D422

.............. LLNL/Site 300 - Pit 6 Landfill Closure Technician NE
PROJECT NO: 977-5116.200 Date: August 1, 1997
SAMPLE #: VC-16 (Vegetative Cover) Review RK
MOISTURE CONTENT (Delivered Moisture) 200 WASH (Percent Fines)_
Tare Number : 40 Tare Number 40
Weight of Wet Soil& Tare (g) 763.20 Weight of Soil & Tare, before wash (g)| 699.50
Weight of Dry Soil & Tare (g) 699.50 Weight of Soil & Tare, after wash (g) 357.80
Weight of Tare (g) 78.90 Weight of Tare (g) 78.90
Weight of Water (g) 63.70 Weight of Fines Last (g) 341.70
‘Weight of Dry Soil (g) 620.60 Weight of Dry Soil (g) 620.60
% Moisture 10.26% % Fines Lost 55.06%
SIEVE wt ret % ret % pass SIEVE
Coarse Gravel 3.000 0.00 0.00% 100.00% 3.000 Coarse Gravel
1.500 0.00 0.00% 100.00% 1.500
1.000 0.00 0.00% 100.00% 1.000
Fine Gravel 0.750 0.00 0.00% 100.00% 0.750 Fine Gravel
0.375 0.00 0.00% 100.00% 0375
Coarse Sand #4 17.30 2.79% 97.21% #4 Coarse Sand
Medium Sand #10 27.30 4.40% 95.60% #10 Medium Sand
SPLITTING INFORMATION .
Weight in Pan, from Coarse Sieve Stack 357.80
Weight of Split for Fine Sieve Stack 357.80
Percent of Original Weight in Pan 100.00%
#20 39.60 6.38% 93.62% #20
Fine Sand #40 65.60 10.57% 89.43% #40 Fine Sand
#60 105.70 17.03% 82.97% #60
#100 173.00 27.88% 72.12% #100
#200 266.00 42.86% 57.14% #200
Fines PAN 278.90 44.94% 55.06% PAN Fines
% C GRVL: 0.00% Wet Color: Very dark brown (S§YR 2/2)
% F GRVL: 2.79% Description: (CL)
% C SAND: 1.61% Sandy CLAY with gravel
% M SAND: 6.17% LL: 30 .
% F SAND: 34.37% PL: 19
% FINES: 55.06% Pl: 11
% TOTAL: 100.00%

=GCS

Golder Construction Services, Inc.




PARTICLE-SIZE ANALYSIS - ASTM D1140/D422

PROJECT TITLE: LLNL/Site 300 - Pit 6 Landfill Closure Technician: NE
PROJECT NO: 977-5116.200 Date: August 1, 1997
SAMPLE #: VC-17 (Vegetative Cover) Review: RK
MOISTURE CONTENT (Delivered Moisture) 200 WASH (Percent Fines)
Tare Number 53 Tare Number 53
Weight of Wet Soil& Tare (g) 789.40 Weight of Soil & Tare, before wash (g)|] 721.10
Weight of Dry Soil & Tare (g) 721.10 Weight of Soil & Tare, after wash (g) 33520
Weight of Tare (g) 79.40 Weight of Tare (g) 79.40
Weight of Water (g) 68.30 Weight of Fines Lost (g) 385.90
Weight of Dry Soil (g) 641.70 Weight of Dry Soil (g) 641.70
% Moisture 10.64% % Fines Lost . 60.14%
SIEVE wt ret % ret % pass SIEVE
Coarse Gravel 3.000 0.00 0.00% 100.00% 3.000 Coarse Gravel
1.500 0.00 0.00% 100.00% 1.500
1.000 0.00 0.00% 100.00% 1.000
Fine Gravel 0.750 0.00 0.00% 100.00% 0.750 Fine Gravel
0.375 0.00 0.00% 100.00% 0375
Coarse Sand #4 7.60 1.18% 98.82% #4 Coarse Sand
Medium Sand #10 9.30 145% 98.35% #10 Medium Sand
SPLITTING INFORMATION N
Weight in Pan, from Coarse Sieve Stack 335.20
Weight of Split for Fine Sieve Stack 335.20
Percent of Original Weight in Pan 100.00%
#20 19.30 3.01% 96.99% #20
Fine Sand #40 45.00 7.01% 92.99% #40 Fine Sand
#60 84.70 13.20% 86.80% #60
#100 172.50 26.88% 73.12% #100
#200 265.50 41.37% 58.63% #200
Fines PAN 255.80 39.86% 60.14% PAN Fines
% C GRVL: 0.00% Wet Color: Grayish brown (SYR 3/2)
% F GRVL: 1.18% Description: (CL)
% C SAND: 0.26% Sandy CLAY with gravel
% M SAND: 5.56% LL: 28 )
% F SAND: 32.85% PL: 19
% FINES: 60.14% PI: 9
% TOTAL: 100.00%

=GCS

Golder Construction Setvices, Inc.




PARTICLE-SIZE ANALYSIS - ASTM D1140/D422

PROJECT TITLE: LLNL/Site 300 - Pit 6 Landfill Closure Technician: NE
PROJECT NO: 977-5116.200 Date: August 1, 1997
SAMPLE #: VC-18 (Vegetative Cover) Review: RK
MOISTURE CONTENT (Delivered Moisture) 200 WASH (Percent Fines)
Tare Number B-1 Tare Number B-1
Weight of Wet Soil& Tare (g) 723.70 Weight of Soil & Tare, before wash (g)| 654.30
Weight of Dry Soil & Tare (g) 654.30 Weight of Soil & Tare, after wash (g) 358.00
Weight of Tare (g) 91.80 Weight of Tare (g) 91.80
Weight of Water (g) 69.40 Weight of Fines Lost (g) 296.30
Weight of Dry Soil (g) 562.50 Weight of Dry Sotl (g) 562.50
% Moisture 12.34% % Fines Lost ~ 52.68%
SIEVE wt ret % ret % pass SIEVE
Coarse Gravel 3.000 0.00 0.00% 100.00% 3.000 Coarse Gravel
1.500 0.00 0.00% 100.00% 1.500
1.000 0.00 0.00% 100.00% 1.000
Fine Gravel 0.750 0.00 0.00% 100.00% 0.750 Fine Gravel
0.375 0.00 0.00% 100.00% 0.375
Coarse Sand #4 4.00 0.71% 99.29% #4 Coarse Sand
Medium Sand #10 10.80 1.92% 98.08% #10 Medium Sand
SPLITTING INFORMATION
Weight in Pan, from Coarse Sieve Stack 358.00
Weight of Split for Fine Sieve Stack 358.00
Percent of Original Weight in Pan 100.00%
#20 20.10 3.57% 96.43% #20
Fine Sand #40 45.00 8.00% 92.00% #40 Fine Sand
#60 83.10 14.77% 85.23% #60
#100 156.10 27.75% 72.25% #100
#200 252.50 44.89% §5.11% #200
Fines PAN 266.20 47.32% 52.68% PAN Fines
% C GRVL: 0.00% Wet Color: Grayish brown (SYR 3/2)
% F GRVL: 0.71% Description: (CL)
% C SAND: 1.21% Sandy CLAY with gravel
% M SAND: 6.08% LL: 29
% F SAND: 39.32% PL: 19
% FINES: 52.68% Pi: 10
% TOTAL: 100.00%

Golder Constructl uction Services, inc.




PARTICLE-SIZE ANALYSIS - ASTM D1140/D422

PROJECT TITLE; LLNL/Site 300 - Pit 6 Landfill Closure Technician: NE
PROJECT NO: 977-5116.200 Date: August 4, 1997
SAMPLE #: VC-19 (Vegetative Cover) Review: RK
MOISTURE CONTENT (Delivered Moisture) 200 WASH (Percent Fines)

Tare Number . B-2 Tare Number B-2
Weight of Wet Soil& Tare (g) 712.40 Weight of Soil & Tare, before wash (g)| 619.20
Weight of Dry Soil & Tare (g) 619.20 Weight of Soil & Tare, after wash (g) 306.20
Weight of Tare (g) 89.30 Weight of Tare (g) 89.30
Weight of Water (g) 93.20 Weight of Fines Lost (g) 313.00
Weight of Dry Soil (g) 529.90 Weight of Dry Soil (g) 529.90
% Motsture 17.59% % Fines Lost . 59.07%

SIEVE wt ret % ret % pass SIEVE

Coarse Gravel 3.000 0.00 0.00% 100.00% 3.000 Coarse Gravel
1.500 0.00 0.00% 100.00% 1.500
1.000 0.00 0.00% 100.00% 1.000
Fine Gravel 0.750 0.00 0.00% 100.00% 0.750 Fine Gravel
0375 0.00 0.00% 100.00% 0.375
Coarse Sand #4 440 0.83% 99.17% #4 Coarse Sand
Medium Sand #10 10.40 1.96% 98.04% #10 Medium Sand
SPLITTING INFORMATION
Weight in Pan, from Coarse Sieve Stack 306.20
Weight of Split for Fine Sieve Stack 306.20
Percent of Original Weight in Pan 100.00%
#20 19.90 3.76% 96.24% #20
Fine Sand #40 4320 8.15% 91.85% #40 Fine Sand
#60 77.80 14.68% 85.32% #60
#100 132.60 25.02% 74.98% #100
#200 207.60 39.18% 60.82% #200
Fines PAN 216.90 40.93% 59.07% PAN Fines
% C GRVL: 0.00% Wet Color: Grayish brown (SYR 3/2)
% F GRVL: 0.83% Description: (CL)
% C SAND: 1.13% Sandy CLAY with gravel
% M SAND: 6.19% LL: 29
% F SAND: 32.78% PL: 19
% FINES: 59.07% PI: 10 .
%TOTAL:  100.00%

=GCS

Golder Construction Services, Inc.




PARTICLE-SIZE ANALYSIS - ASTM D1140/D422

PROJECT TITLE: LLNL/Site 300 - Pit 6 Landfill Closure Technician: NE
PROJECT NO: 977-5116.200 Date: August 4, 1997
SAMPLE #: ) VC-20 (Vegetative Cover) Review: RK
MOISTURE CONTENT (Delivered Moisture) 200 WASH (Percent Fines)

Tare Number B-3 Tare Number B-3
Weight of Wet Soil& Tare (g) 750.60 Weight of Soil & Tare, before wash (g)| 68920
Weight of Dry Soil & Tare (g) 689.20 Weight of Soil & Tare, after wash (g) | 385.60
Weight of Tare (g) 94.70 Weight of Tare (g) 94.70
Weight of Water (g) 61.40 Weight of Fines Lost (g) 303.60
Weight of Dry Soil (g) 594.50 Weight of Dry Soil (g) 594.50
% Moisture 10.33% % Fines Lost 51.07%

SIEVE wt ret % ret % pass SIEVE

Coarse Gravel 3.000 0.00 0.00% 100.00% 3.000 Coarse Gravel
1.500 0.00 0.00% 100.00% 1.500
1.000 0.00 0.00% 100.00% 1.000
Fine Gravel 0.750 0.00 0.00% 100.00% 0.750 Fine Gravel
0.375 0.00 0.00% 100.00% 0375
Coarse Sand #4 6.80 1.14% 98.86% #4 Coarse Sand
Medium Sand #10 17.90 3.01% 96.99% #10 Medium Sand
SPLITTING INFORMATION
Weight in Pan, from Coarse Sieve Stack 385.60
Weight of Split for Fine Sieve Stack 385.60
Percent of Original Weight in Pan 100.060%
#20 36.90 621% 93.79% #20
Fine Sand #40 66.50 11.19% 838.81% #40 Fine Sand
#60 107.50 18.08% 81.92% #60
#100 170.30 28.65% 71.35% #100
#200 260.60 43.84% 56.16% #200
Fines PAN 290.90 48.93% £1.07% PAN Fines
% C GRVL: 0.00% Wet Color: Very dark brown (SYR 22)
% F GRVL: 1.14% Description: (CL)
% C SAND: 1.87% Sandy CLAY with gravel
% M SAND: 8.17% LL: 31
% F SAND: 37.75% PL: 20
% FINES: 51.07% PI: 11

% TOTAL: 100.00%




PARTICLE-SIZE ANALYSIS - ASTM D1140/D422

PROJECT TITLE: LLNL/Site 300 - Pit 6 Landfill Closure Technician: NE
PROJECT NO: 977-5116.200 Date: August 5, 1997
SAMPLE #: VC-21 (Vegetative Cover) Review: RK
MOISTURE CONTENT (Delivered Moisture) 200 WASH (Percent Fines)
Tare Number B4 Tare Number B4
Weight of Wet Soil& Tare (g) 805.90 Weight of Soil & Tare, before wash (g)| 742.90
Weight of Dry Soil & Tare (g) 742.90 Weight of Soil & Tare, after wash (g) 388.60
Weight of Tare (g) 94.50 Weight of Tare (g) 94.50
Weight of Water (g) 63.00 Weight of Fines Lost (g) 35430
Weight of Dry Soil (g) 648.40 Weight of Dry Soil (g) 648.40
% Moisture 9.72% % Fines Lost 54.64%
SIEVE wt ret % ret % pass SIEVE
Coarse Gravel 3.000 0.00 0.00% 100.00% 3.000 Coarse Gravel
1.500 0.00 0.00% 100.00% 1.500
1.000 0.00 0.00% 100.00% 1.000
Fine Gravel 0.750 0.00 0.00% 100.00% 0.750 Fine Gravel
0.375 0.00 0.00% 100.00% 0375
Coarse Sand #4 8.50 131% 98.69% #4 Coarse Sand
Medium Sand #10 15.90 245% 97.55% #10 Medium Sand
SPLITTING INFORMATION
Weight in Pan, from Coarse Sieve Stack 388.60
Weight of Split for Fine Sieve Stack 388.60
Percent of Original Weight in Pan 100.00%
#20 30.10 4.64% 95.36% #20
Fine Sand #40 55.10 8.50% 91.50% #40 Fine Sand
#60 73.20 11.29% 88.71% #60
#100 180.50 27.84% 72.16% #100
#200 287.50 44 34% 55.66% #200
Fines PAN 294.10 45.36% 54.64% PAN Fines
% C GRVL: 0.00% Wet Color: Grayish brown (SYR 372)
% F GRVL: 1.31% Description: (CL)
% C SAND: 1.14% Sandy CLAY with gravel
% M SAND: 6.05% LL: 30
% F SAND: 36.86% PL: 19
% FINES: 54.64% PI: 11
% TOTAL: 100.00%




PARTICLE-SIZE ANALYSIS - ASTM D1140/D422

PROJECT TITLE: LLNL/Site 300 - Pit 6 Landfill Closure Technician: NE
PROJECT NO: 977-5116.200 Date: August 6, 1997
SAMPLE #: VC-22 (Vegetative Cover) Review: RX
MOISTURE CONTENT (Delivered Moisture) 200 WASH (Percent Fines)

Tare Number B-5 Tare Number B-5
Weight of Wet Soil& Tare (g) 790.30 Weight of Soil & Tare, before wash (g)| 727.30
‘Weight of Dry Soil & Tare (g) 727.30 Weight of Soil & Tare, after wash (g) 390.10
Weight of Tare (g) 94.50 Weight of Tare (g) 94.50
Weight of Water (g) 63.00 Weight of Fines Lost (g) 33720
Weight of Dry Soil (g) 632.80 Weight of Dry Soil (g) 632.80
% Moisture 9.96% % Fines Lost £3.29%

SIEVE Wt ret % ret % pass SIEVE

Coarse Gravel 3.000 0.00 0.00% 100.00% 3.000 Coarse Gravel
1.500 0.00 0.00% 100.00% 1.500
1.000 0.00 0.00% 100.00% 1.000
Fine Gravel 0.750 0.00 0.00% 100.00% 0.750 Fine Gravel
0.375 0.00 0.00% 100.00% 0.375
Coarse Sand #4 5.60 0.88% 99.12% #4 Coarse Sand
Medium Sand #10 1240 1.96% 98.04% #10 Medium Sand
SPLITTING INFORMATION
‘Weight in Pan, from Coarse Sieve Stack 390.10
Weight of Split for Fine Sieve Stack 390.10
Percent of Original Weight in Pan 100.00%
#20 31.80 5.03% 94.97% #20
Fine Sand #40 5340 8.44% 91.56% #40 Fine Sand
#60 83.90 1326% 86.74% #60
#100 169.80 26.83% 7317% #100
#200 286.20 4523% 54.77% #200
Fines PAN 295.60 46.71% 53.29% PAN Fines
% C GRVL: 0.00% Wet Color: Grayish brown (5YR 3/2)
% F GRVL: 0.88% Description: (CL)
% C SAND: 1.07% Sandy CLAY with gravel
% M SAND: 6.48% LL: 30
% F SAND: 38.27% PL: 20
% FINES: 53.29% PI: 10

% TOTAL: 100.00%




PARTICLE-SIZE ANALYSIS - ASTM D1140/D422

PROJECT TITLE: LLNL/Site 300 - Pit 6 Landfiil Closure Technician: NE
PROJECT NO: 977-5116.200 Date: August 6, 1997
SAMPLE #: VC-23 (Vegetative Cover) Review: RK
MOISTURE CONTENT (Delivered Moisture) 200 WASH (Percent Fines)
Tare Number B-6 Tare Number B-6
Weight of Wet Soil& Tare (g) 802.10 Weight of Soil & Tare, before wash (g)} 727.30
Weight of Dry Soil & Tare (g) 727.30 Weight of Soil & Tare, after wash (g) 388.90
Weight of Tare (g) 94.10 Weight of Tare (g) 94.10
Weight of Water (g) 74.80 Weight of Fines Lost (g) 338.40
Weight of Dry Soil (g) 633.20 Weight of Dry Soil (g) 633.20
% Moisture 11.81% % Fines Lost 53.44%
SIEVE wt ret % ret % pass SIEVE
Coarse Gravel 3.000 0.00 0.00% 100.00% 3.000 Coarse Gravel
1.500 0.00 0.00% 100.00% 1.500
1.000 0.00 0.00% 100.00% 1.000
Fine Gravel 0.750 0.00 0.00% 100.00% 0.750 Fine Gravel
0375 0.00 0.00% 100.00% 0.375
Coarse Sand #4 8.10 1.28% 98.72% #4 Coarse Sand
Medium Sand #10 20.30 321% 96.79% #10 Medium Sand
SPLITTING INFORMATION
Weight in Pan, from Coarse Sieve Stack 388.90
Weight of Split for Fine Sieve Stack 388.90
Percent of Original Weight in Pan 100.00%
#20 33.70 5.32% 94.68% #20
Fine Sand #40 54.90 8.67% 91.33% #40 Fine Sand
#60 82.40 13.01% 86.99% #60
#100 172.10 27.18% 72.82% #100
#200 284.40 44.91% 55.09% #200
Fines PAN 294.80 46.56% 53.44% PAN Fines
% C GRVL: 0.00% Wet Color: Grayish brown (SYR 3/2)
% F GRVL: 1.28% Description: (CL)
% C SAND: 1.93% Sandy CLAY with gravel
% M SAND: 5.46% LL: 30
% F SAND: 37.89% PL: 20
% FINES: 53.44% PI: 10
% TOTAL: 100.00%
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Appendix H.2

Atterberg Limits






ATTERBERG LIMITS - ASTM D4318

PROJECT TITLE: LLNL/ Site 300 - Pit 6 Landfill Closure Technician: NE
PROJECT NO: 977-5116.200 Date: July 28, 1997
SAMPLE #: VC-1 (Vegetative Cover) Review: RX
SAMPLE PREPARATION DRY Minus #40 Sieve:
PLASTIC LIMIT Natural Moisture Content
Tare Number 109 108 B-1
Weight of Wet Soil & Tare (wl) 17.89 16.91 819.20
Weight of Dry Soil & Tare (w2) 16.89 16.07 784.30
Weight of Tare (w3) 11.50 11.31 91.80
Weight of Water (wad=w1-w2) 1.00 0.84 — 34.90
Weight of Dry Soil (W5=w2-w3) 5.39 476 | - 692.50
Water Content (%) (W4/w5)*100 18.6 17.6 — 5.0
LIQUID LIMIT

Number of Blows 30 20 16

Tare Number 12 10 18C

Weight of Wet Soil & Tare (w6) 43.30 44.05 56.16

Weight of Dry Soil & Tare w7) 38.50 38.90 50.30

Weight of Tare (w8) 21.46 21.05 30.78

Weight of Water (WO=wb-wT) 4.80 5.15 5.86 — —-
Weight of Dry Soil (W10=w7-w8) 17.04 17.85 19.52 ——- ——
Water Content (%) (w9/w10)*100 28.2 28.9 30.0 — —

N

Water Content (%)
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LIQUID LIMIT
PLASTIC LIVMIT
PLASTICITY INDEX

29

18

11

5.0

MOISTURE CONTENT (%)

Description:

Dark yellowish brown (10YR 4/2)
Sandy CLAY with gravel

USCS]

CL I
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Golder Construction Services, Inc.




ATTERBERG LIMITS - ASTM D4318

Water Content (%)
[N
@

PROJECT TITLE: LLNL/ Site 300 - Pit 6 Landfill Closure Technician: NE NE
PROJECT NO: 977-5116.200 Date: July 28, 1997
SAMPLE #: VC-2 (Vegetative Cover) Review: RK
SAMPLE PREPARATION DRY Minus #40 Sieve:
PLASTIC LIMIT Natural Moisture Content
Tare Number ) 10 12 - B2
Weight of Wet Soil & Tare (wl) 26.57 27.12 806.50
Weight of Dry Soil & Tare (w2) 25.70 26.21 740.70
Weight of Tare w3) 21.05 21.46 89.30
Weight of Water (wd=wl-w2) 0.87 0.91 —— 65.80
Weight of Dry Soil (W5=w2-w3) 4.65 4.75 — 651.40
Water Content (%) (wd/w5)*100 18.7 19.2 —_— 10.1
LIQUID LIMIT
Number of Blows 20 31 17
Tare Number 7C P2 21C
Weight of Wet Soil & Tare (w6) 58.47 51.47 55.39
Weight of Dry Soil & Tare W7 51.39 46.28 49.03
Weight of Tare (w8) 30.12 30.15 30.74
Weight of Water (WO=w6-wT) 7.08 5.19 6.36 —— —-
Weight of Dry Soil (W10=w7-w8) 21.27 16.13 18.29 ——- —-
Water Content (%) (W9/w10)*100 33.3 32.2 34.8 —— —
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10 15 Nutiber of Blows 30 3 “0
LIQUID LIMIT 33 Description: Grayish brown (SYR 3/2)
PLASTIC LIMIT 19 Sandy CLAY with gravel
PLASTICITY INDEX 14
MOISTURE CONTENT (%) 10.1 USCs; CL l
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ATTERBERG LIMITS - ASTM D4318

PROJECT TITLE: LLNL/ Site 300 - Pit 6 Landfill Closure Technician: NE
PROJECT NO: 977-5116.200 Date: July 28, 1997
SAMPLE #: VC-3 (Vegetative Cover) Review: RK

SAMPLE PREPARATION DRY Minus #40 Sieve:

PLASTIC LIMIT Natural Moisture Content
Tare Number Pl P4 B-3
Weight of Wet Soil & Tare (wl) 35.75 35.17 883.80
Weight of Dry Soil & Tare (W2) 34.90 34.43 842.10
Weight of Tare (w3) 30.24 30.34 94.70
Weight of Water (wa=wl-w2) 0.85 0.74 o 41.70
Weight of Dry Soil (W5=w2-w3) 4.66 4.09 - 747.40
Water Content (%) (wd/wS5)*100 18.2 18.1 e 5.6
LIQUID LIMIT
Number of Blows 22 33 18
Tare Number SC 5C 1C
Weight of Wet Soil & Tare (w6) 52.48 53.44 52.62
Weight of Dry Soil & Tare ) 47.34 48.34 47.54
Weight of Tare (w8) 30.61 31.26 31.49
Weight of Water (WO=w6-wT) 5.14 5.10 5.08 ——- —
Weight of Dry Soil (w10=w7-w8) 16.73 17.08 16.05 e —
Water Content (%) (W9/w10)*100 30.7 29.9 31.7 — —
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10 15 Nusfber of Blows 300 40
LIQUID LIMIT 30 Description: Pale brown (SYR 5/2)
PLASTIC LIMIT 18 Sandy CLAY with gravel
PLASTICITY INDEX 12
MOISTURE CONTENT (%) 5.6 USCS CL I
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ATTERBERG LIMITS - ASTM D4318

PROJECT TITLE: LLNL/ Site 300 - Pit 6 Landfill Closure Technician: NE
PROJECT NO: 977-5116.200 Date: July 28, 1997
SAMPLE #: VC4 (Vegetative Cover) Review: RK
SAMPLE PREPARATION DRY Minus #40 Sieve:
PLASTIC LIMIT Natural Moisture Content
Tare Number ) 3C P3 B4
Weight of Wet Soil & Tare wi) 35.09 35.82 849.50
Weight of Dry Soil & Tare (w2) 34.33 34.96 774.80
Weight of Tare (w3) 30.14 30.03 94 .50
Weight of Water (wad=w1-w2) 0.76 0.86 — 74.70
Weight of Dry Soil (W5=w2-w3) 4.19 4.93 —- 680.30
Water Content (%) (wd/w5)*100 18.1 17.4 —_— 11.0
LIQUID LIMIT

Number of Blows 34 18 28

Tare Number 2C 6C 4C

Weight of Wet Soil & Tare (w6) 51.80 51.82 50.50

Weight of Dry Soil & Tare ') 47.17 46.72 46.08

Weight of Tare (w8) 30.34 30.27 31.31

Weight of Water (WO=w6-wT) 4.63 5.10 442 — —
Weight of Dry Soil (W10=w7-w8) 16.83 16.45 14.77 e -
Water Content (%) (w9/w10)*100 27.5 31.0 29.9 — —

Water Content (%)

~

10 15 Nutfiber of Blov%'fs 30 40
LIQUID LIMIT 30 Description: Grayish brown (SYR 3/2)
PLASTIC LIMIT 18 Sandy CLAY with gravel
PLASTICITY INDEX 12
MOISTURE CONTENT (%) 11.0 USCS; CL l
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ATTERBERG LIMITS - ASTM D4318

PROJECT TITLE: - LLNL/ Site 300 - Pit 6 Landfill Closure ~ Technician: NE
PROJECT NO: 977-5116.200 Date: July 29, 1997
SAMPLE #: VC-5 (Vegetaative Cover) Review: RK

SAMPLE PREPARATION DRY Minus #40 Sieve:

PLASTIC LIMIT Natural Moisture Content

Tare Number 10 12 B-5
Weight of Wet Soil & Tare 1) 27.22 28.00 - 844.80
Weight of Dry Soil & Tare (w2) 26.34 27.00 810.80
Weight of Tare (w3) 21.05 21.46 94.50
Weight of Water (wd=w1-w2) 0.88 1.00 —— 34.00
Weight of Dry Soil (W5=w2-w3) 5.29 5.54 - 716.30
Water Content (%) (W4/wS)*100 16.6 18.1 — 4.7
LIQUID LIMIT
Number of Blows 33 15 28
Tare Number 23C 21 24C
Weight of Wet Soil & Tare (W) 39.62 44.21 41.67
Weight of Dry Soil & Tare W) 35.42 38.93 37.06
Weight of Tare (w8) 21.16 21.67 21.81
Weight of Water (WO=wB-wT) 4.20 5.28 461 e e
Weight of Dry Soil (wl0=w7-w8) 14.26 17.26 15.25 T
Water Content (%) (W9/w10)*100 29.5 30.6 30.2 — ——
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10 15 Nurfiber of Blows 30 3 40
LIQUID L1IMIT 30 Description: Pale brown (SYR 5/2)
PLASTIC LIMIT 17 Sandy CLAY with gravel
PLASTICITY INDEX 13
MOISTURE CONTENT (%) 4.7 USCS CL I
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ATTERBERG LIMITS - ASTM D4318

PROJECT TITLE: LINL/ Site 300 - Pit 6 Landfill Closure Technician: NE
PROJECT NO: 977-5116.200 Date: July 29, 1997
SAMPLE #: VC-6 (Vegetative Cover) Review: RK
SAMPLE PREPARATION DRY Minus #40 Sieve:
PLASTIC LIMIT Natural Moisture Content
Tare Number 109 108 B-6
Weight of Wet Soil & Tare (wl) 17.08 16.55 817.60
Weight of Dry Soil & Tare (w2) 16.20 15.74 749.20
Weight of Tare (w3) 11.50 11.31 94.10
Weight of Water (wd=wl-w2) 0.88 0.81 — 68.40
Weight of Dry Soil (w5=w2-w3) 4.70 4.43 — 655.10
Water Content (%) (wd/w5)*100 18.7 18.3 —_— 10.4
LIQUID LIMIT

Number of Blows 12 17 31

Tare Number P2 21C 7C

Weight of Wet Soil & Tare (w6) 50.91 52.20 51.7%

Weight of Dry Soil & Tare ) 46.38 47.58 47.17

Weight of Tare (w8) 30.15 30.74 30.12

Weight of Water (Wo=w6-wT) 4.53 4.62 4.62 o —
Weight of Dry Soil (w10=w7-w8) 16.23 16.84 17.05 — e
Water Content (%) (W9/w10)*100 27.9 27.4 27.1 — —_—

S
E
s
S !
ot |
= I
; 26 [ : t ; :
2 : : o
25 oo L IS N
I [ i I I
! l ! ! 1
1 [ | ! [
24 L ' 25 1 35! 4‘0
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LIQUID LIMIT 27 Description: Pale brown (SYR 5/2)
PLASTIC LIMIT 19 Sandy CLAY with gravel
PLASTICITY INDEX 8
MOISTURE CONTENT (%) 10.4 USCS| CL I
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"ATTERBERG LIMITS - ASTM D4318

PROJECT TITLE: LLNL/ Site 300 - Pit 6 Landfill Closure Technician: NE
PROJECT NO: 977-5116.200 Date: July 29, 1997
SAMPLE #: VC-7 (Vegetative Cover) Review: RK
SAMPLE PREPARATION DRY Minus #40 Sieve:
PLASTIC LIMIT Natural Moisture Content
Tare Number 205 111 B-7
Weight of Wet Soil & Tare (wl) 16.57 16.46 835.30
Weight of Dry Soil & Tare (w2) 15.69 15.68 784.50
Weight of Tare ) (w3) 11.22 11.47 97.50
Weight of Water (wé=wl-w2) 0.88 0.78 ——— 50.80
Weight of Dry Soil (Wi=w2-w3) 4.47 4.21 D 687.00
Water Content (%) (wd/wS5)*100 19.7 18.5 e 7.4
LIQUID LIMIT

Number of Blows 34 22 18

Tare Number 18C 10 12

Weight of Wet Soil & Tare (w6) 53.86 44.02 45.83

Weight of Dry Soil & Tare ) 48.42 38.55 39.98

Weight of Tare (w8) 30.78 21.05 21.46

Weight of Water (WO=wb-wT) 5.44 5.47 5.85 —— —
Weight of Dry Soil (w10=w7-w8) 17.64 17.50 18.52 S —
Water Content (%) (w9/w10)*100 30.8 31.3 31.6 — —
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1o 15 Nudiber of Blows 30
LIQUID LIMIT 31 Description: Pale brown (SYR 5/2)
PLASTIC LIMIT 19 Sandy CLAY with gravel
PLASTICITY INDEX 12
MOISTURE CONTENT (%) 7.4 USCS CL I
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ATTERBERG LIMITS - ASTM D4318

PROJECT TITLE: LLNL/ Site 300 - Pit 6 Landfill Closure Technician: NE
PROJECT NO: 977-5116.200 Date: July 30, 1997
SAMPLE #: VC-8 (Vegetative Cover) Review: RK

SAMPLE PREPARATION DRY Minus #40 Sieve:

PLASTIC LIMIT Natural Moisture Content
Tare Number 1 16 40
Weight of Wet Soil & Tare (wh) 26.96 27.58 852.70
Weight of Dry Soil & Tare (w2) 26.03 26.55 781.00
Weight of Tare (w3) 21.09 20.89 78.90
Weight of Water (wad=w1-w2) 0.93 1.03 e 71.70
Weight of Dry Soil (wi=w2-w3) 4.94 5.66 — 702.10
Water Content (%) (w4/w5)*100 18.8 18.2 — 10.2
LIQUID LIMIT
Number of Blows 29 11 24
Tare Number 23C 24C 21
Weight of Wet Soil & Tare (w6) 44.65 41.96 46.23
Weight of Dry Soil & Tare wT7) 39.25 37.16 40.49
Weight of Tare (w8) 21.16 21.81 21.67
Weight of Water (W9=w6-w7) 5.40 4.80 5.74 -— e
Weight of Dry Soil . (wl0=w7-w8) 18.09 15.35 18.82 — ——-
Water Content (%) (W9/w10)*100 29.9 31.3 30.5 —_— —
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Water Content (%)

1o 13 NutBber of Blows 30 33 “0
LIQUID LIMIT 30 Description: Dusky brown (SYR 2/2)
PLASTIC LIMIT 19 Sandy CLAY with gravel
PLASTICITY INDEX 11
MOISTURE CONTENT (%) 10.2 USCS| CL I

—GCS

Golder Construction Services, Inc.




A FEUIFETE W W W e A e W e se atel =

ATTERBERG LIMITS - ASTM D4318
PROJECT TITLE: LLNL/ Site 300 - Pit 6 Landfill Closure Technician: NE
PROJECT NO: 977-5116.200 Date: July 30, 1997
SAMPLE #: VC-9 (Vegetative Cover) Review: RK
SAMPLE PREPARATION ! DRY ! Minus #40 Sieve: ll Y !
PLASTIC LIMIT Natural Moisture Content
Tare Number 109 108 53
Weight of Wet Soll & Tare (wl) 16.66 18.33 808.90
Weight of Dry Soil & Tare (w2) 15.86 17.27 723.70
Weight of Tare (w3) 11.50 11.31 79.40
Weight of Water (wd=wl-w2) 0.80 1.06 — 85.20
Weight of Dry Soil (W5=w2-w3) 4.36 5.96 ——— 644.30
Water Content (%) (wd/w5)*100 18.3 17.8 — 13.2
LIQUID LIMIT
Number of Blows 28 20 17
Tare Number 21C P2 7C
Weight of Wet Soil & Tare (w6) 54.35 51.23 53.16
Weight of Dry Soil & Tare () 48.86 46.26 47.67
Weight of Tare (w8) 30.74 30.15 30.12
Weight of Water (WO=w6-wT) 5.49 4.97 5.49 - -
Weight of Dry Soil (w10=w7-w8) 18.12 16.11 17.55 — —
Water Content (%) (W9/w10)*100 30.3 30.9 31.3 — E—
E
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LIQUID LIMIT 30 Description: Grayish brown (SYR 3/2)
PLASTIC LIMIT 18 Sandy CLAY with gravel
PLASTICITY INDEX 12
MOISTURE CONTENT (%) 13.2 USCS| CL |
— 4 QY W N
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ATTERBERG LIMITS - ASTM D4318

Water Content (%)
8

PROJECT TITLE: LLNL/ Site 300 - Pit 6 Landfiii Closure Technician: NE
PROJECT NO: 977-5116.200 Date: July 30, 1997
SAMPLE #: VC-10 (Vegetative Cover) Review: RK
SAMPLE PREPARATION DRY Minus #40 Sieve:
PLASTIC LIMIT Natural Moisture Content
Tare Number 6 4C B-1
Weight of Wet Soil & Tare (wl) 27.33 39.56 812.10
Weight of Dry Soil & Tare (w2) 26.44 38.21 750.80
Weight of Tare w3) 21.45 31.31 91.80
Weight of Water (wd=wl-w2) 0.89 1.35 —-- 61.30
Weight of Dry Seil (W5=w2-w3) 4.99 6.50 o 655.00
Water Content (%) (wd/wS)*100 17.8 19.6 — 9.3
LIQUID LIMIT
Number of Blows 35 27 21
Tare Number 6C 1C 9C
Weight of Wet Soil & Tare (w6) 54,91 51.81 53.10
Weight of Dry Soil & Tare o) 49.00 46.86 47.52
Weight of Tare (w8) 30.27 31.49 30.61
Weight of Water (WO=w6-wT) 5.91 4.95 5.58 — -
Weight of Dry Soil (W10=w7-w8) 18.73 15.37 16.91 — —
Water Content (%) (w9/w10)*100 31.6 32.2 33.0 — —
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10 15 Nurfiber of Blows 30
LIQUID LI™MIT 32 Description: Grayish brown (SYR 3/2)
PLASTIC LIMIT 19 Sandy CLAY with gravel
PLASTICITY INDEX 13
MOISTURE CONTENT (%) 9.3 USCS| CL I
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ATTERBERG LIMITS - ASTM D4318

PROJECT TITLE: LLNL/ Site 300 - Pit 6 Landfill Closure Technician: NE
PROJECT NO: 977-5116.200 Date: : July 30, 1997
SAMPLE #: VC-11 (Vegetative Cover) Review: RK

SAMPLE PREPARATION DRY Minus #40 Sieve:

PLASTIC LIMIT » Natural Moisture Content

Tare Number 205 111 B-2
Weight of Wet Soil & Tare wl) 16.49 16.58 821.10
Weight of Dry Soil & Tare w2) 15.69 15.84 745.30
Weight of Tare (w3) 11.22 11.47 89.30
Weight of Water (wéd=wl-w2) 0.80 0.74 — 75.80
Weight of Dry Soil (W5=w2-w3) 4.47 437 — 656.00
Water Content (%) (wd/wS)*100 17.9 16.9 —_— 11.6
LIQUID LIMIT

Number of Blows 34 22 15

Tare Number P4 3C 5C

Weight of Wet Soul & Tare (w6) 51.34 49.43 52.38

Weight of Dry Soil & Tare w7) 45.01 43.25 47.53

Weight of Tare (w8) 2146 21.05 30.78

Weight of Water (WO=w6-wT) 6.33 6.18 4.85 e -——
Weight of Dry Soil (W10=w7-w8) 23.55 22.20 16.75 o e
‘Water Content (%) (W9/w10)*100 26.9 27.8 29.0 — ——
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LIQUID LTMIT 28 Description: Grayish brown (SYR 3/2)
PLASTIC LIMIT 17 Sandy CLAY with gravel
PLASTICITY INDEX 11
MOISTURE CONTENT (%) 11.6 USCS| CL I

—GCS

Golder Construction Services, Inc.




ATTERBERG LIMITS - ASTM D4318
PROJECT TITLE: LLNL/ Site 300 - Pit 6 Landfill Closure Technician: NE
PROJECT NO: 977-5116.200 Date: July 31, 1997
SAMPLE #: VC-12 (Vegetative Cover) Review: RK
SAMPLE PREPARATION [ Dr I Minus #40 Sieve: Il Y Il
> i Y i Minus #40 Sieve:
PLASTIC LIMIT Natural Moisture Content
Tare Number 1 16 B-3
Weight of Wet Soil & Tare wl) 28.25 27.16 829.20
Weight of Dry Soil & Tare (w2) 27.18 26.21 761.80
Weight of Tare (w3) 21.09 20.89 94.70
Weight of Water (wéd=wl-w2) 1.07 0.95 — 67.40
Weight of Dry Soil (WS=w2-w3) 6.09 5.32 — 667.10
Water Content (%) (wd/wS)*100 17.6 17.9 — 10.1
LIQUID LIMIT
Number of Blows 31 26 19
Tare Number 21C P3 2C
Weight of Wet Soil & Tare (w6) 49.57 52.59 49.45
Weight of Dry Soil & Tare w7 45.57 47.66 45.13
Weight of Tare w8) 30.74 30.03 30.34
Weight of Water (Wo=w6-wT) 4.00 4.93 432 ——-- —
Weight of Dry Soil (W10=w7-wg) 14.83 17.63 14.79 e ———e
Water Content (%) (w9/w10)*100 27.0 28.0 29.2 — —
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10 15 Nurdber of Blows 30 33 40
LIQUID LIMIT 28 Description: Grayish brown (SYR 3/2)
PLASTIC LIMIT 18 Sandy CLAY with gravel
PLASTICITY INDEX 10
MOISTURE CONTENT (%) 10.1 USCS CL l
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ATTERBERG LIMITS - ASTM D4318
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PROJECT TITLE: LLNL/ Site 300 - Pit 6 Landfill Closure Technician: NE
PROJECT NO: 977-5116.200 Date: July 31, 1997
SAMPLE #: VC-13 (Vegetative Cover) Review: RK
SAMPLE PREPARATION DRY Minus #40 Sieve:
PLASTIC LIMIT Natural Moisture Content
Tare Number 109 108 B-4
Weight of Wet Soil & Tare wl) 17.73 16.31 840.90
Weight of Dry Soil & Tare (w2) 16.78 15.49 768.60
Weight of Tare (w3) 11.50 11.31 94.50
Weight of Water (wé=wl-w2) 0.95 0.82 —— 72.30
Weight of Dry Soil (ws=w2w3) | 5.8 4.18 — 674.10
Water Content (%) (wd/w5)*100 18.0 19.6 — 10.7
LIQUID LIMIT ]
Number of Blows 34 26 18
Tare Number 18C 1C 7C
Weight of Wet Soil & Tare (w6) 50.09 52.63 51.90
Weight of Dry Soil & Tare w7 46.00 47.98 46.99
Weight of Tare (w8) 30.78 31.49 30.12
Weight of Water (WO=w6-wT) 4.09 4.65 491 — B
Weight of Dry Soil (w10=w7-w8) 15.22 16.49 16.87 — —
Water Content (%) (W9/w10)*100 26.9 28.2 29.1 — —
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26 I
10 15 NutBber of Blows 30 35 40
LIQUID LIMIT 28 Description: Grayish brown (5YR 3/2)
PLASTIC LIMIT 19 Sandy CLAY with gravel
PLASTICITY INDEX 9
MOISTURE CONTENT (%) 10.7 USCS CL l
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ATTERBERG LIMITS - ASTM D4318

PROJECT TITLE: LINL/ Site 300 - Pit 6§ Landfill Closure Technician NE
PROJECT NO: 977-5116.200 Date: July 31, 1997
SAMPLE #: VC-14 (Vegetative Cover) Review RK
SAMPLE PREPARATION DRY Minus #40 Sieve: I Y l
PLASTIC LIMIT Natura!l Moisture Content
Tare Number 111 205 B-5
Weight of Wet Soil & Tare (w1) 17.44 17.57 811.90
Weight of Dry Soil & Tare (w2) 16.52 16.60 - 749.60
Weight of Tare (w3) 11.47 11.22 94.50
We1ght of Water (wa=wl-w2) 0.92 0.97 —— 62.30
Weight of Dry Soil (w5=w2-w3) 5.05 538 — 655.10
Water Content (%) (wd/w5)*100 18.2 18.0 —_ 9.5
LIQUID LIMIT
Number of Blows 35 25 15
Tare Number 12 23C 6
Weight of Wet Soil & Tare (W) 43.67 40.66 40.90
Weight of Dry Soil & Tare w7) 38.98 36.34 36.52
Weight of Tare (w8) 21.46 21.16 2145
Weight of Water (WI=w6-wT) 4.69 4.32 4.38 — —
Weight of Dry Soil (wl0=w7-w8) 17.52 15.18 15.07 —-- i
Water Content (%) (w9/w10)*100 26.8 28.5 29.1 —_— —
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LIQUID LIMIT 29 Description: Pale brown (SYR 5/2)
PLASTIC LIMIT 18 Sandy CLAY with gravel
PLASTICITY INDEX 11 .
MOISTURE CONTENT (%) 9.5 USCS| CL I
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PROJECT TITLE: LLNL/ Site 300 - Pit 6 Landfill Closure Technician: NE
PROJECT NO: 977-5116.200 Date: July 31, 1997
SAMPLE #: VC-15 (Vegetative Cover) Review: RK
SAMPLE PREPARATION [ DrY ] Minus #40 Sieve [y ]
PLASTIC LIMIT Natural Moisture Content
Tare Number 1 16 B-6
Weight of Wet Soil & Tare (wl) 27.61 28.13 834.90
Weight of Dry Soil & Tare (w2) 26.62 27.06 771.90
Weight of Tare w3) 21.09 20.89 94.10
Weight of Water (wé=wl-w2) 0.99 1.07 - 63.00
Weight of Dry Soil (w5=w2-w3) 5.53 6.17 e 677.80
Water Content (%) (wd/w5)*100 17.9 17.3 — 9.3
LIQUID LIMIT o )
Number of Blows 22 16 32
Tare Number 9C Pl P2
Weight of Wet Soil & Tare (w6) 51.24 52.45 51.82
Weight of Dry Soil & Tare (w7) 46.54 47.24 47.12
Weight of Tare (w8) 30.61 30.24 30.15
Weight of Water (WI=w6-wT) 4,70 5.21 4.70 —- —
Weight of Dry Soil (W10=w7-w8) 15.93 17.00 1697 | - e
Water Content (%) (w9/w10)*100 29.5 30.6 27.7 — p—
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10 15 Nifmber of Bfows 30 33 40
LIQUID LTMIT 29 Description: Grayish brown (SYR 3/2)
PLASTIC LIMIT 18 Sandy CLAY with gravel
PLASTICITY INDEX 11
MOISTURE CONTENT (%) 9.3 USCS] CL !
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ATTERBERG LIMITS - ASTM D4318
PROJECT TITLE: LLNL/ Site 300 - Pit 6 Landfill Closure Technician: NE
PROJECT NO: 977-5116.200 Date: August 1, 1997
SAMPLE #: VC-16 (Vegetative Cover) Review: RK
SAMPLE PREPARATION DRY Minus #40 Sieve:
PLASTIC LIMIT Natural Moisture Content
Tare Number 205 111 40
Weight of Wet Soil & Tare (w) 16.23 16.88 763.20
Weight of Dry Soil & Tare (w2) 15.43 16.01 699.50
Weight of Tare (w3) 11.22 11.47 78.90
Weight of Water (wd=wl1-w2) 0.80 0.87 R 63.70
Weight of Dry Soil (W5=w2-w3) 4.21 4.54 —- 620.60
Water Content (%) (wd/w5)*100 19.0 19.2 —_— 10.3
LIQUID LIMIT .
Number of Blows 17 24 32
Tare Number 12 6 10
Weight of Wet Soil & Tare (w6) 48.54 49.32 47.80
Weight of Dry Soil & Tare w7 42.16 42.88 41.85
Weight of Tare ) 21.46 21.45 21.05
Weight of Water (WI=w6-wT) 6.38 6.44 5.95 o ——
Weight of Dry Soil (W10=w7-w8) 20.70 21.43 20.80 e e
Water Content (%) (W9/w10)*100 30.8 30.1 28.6 — e

Water Content (%)

T TYTTTTTTTT YT T T T T YT
ISR UGN VNN NV USRI I

L)
o
[#3
w
g ——

10 15 25 a5
Number of Blows
LIQUID LIMIT 30 Description: Very dark brown (5 YR 2/2)
PLASTIC LTMIT 19 Sandy CLAY with gravel
PLASTICITY INDEX 11
MOISTURE CONTENT (%) 10.3 USCS, CL l
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- ASTM DA4318

PROJECT TITLE: LLNL/ Site 300 - Pit 6 Landfill Closure Technician: NE
PROJECT NO: 977-5116.200 Date: August 1, 1997
SAMPLE #: VC-17 (Vegetative Cover) Review: RK
SAMPLE PREPARATION DRY Minus #40 Sieve:
PLASTIC LIMIT Natural Moisture Content
Tare Number 1 16 53
Weight of Wet Soil & Tare (wl) 27.87 28.02 789.40
Weight of Dry Soil & Tare (w2) 26.76 26.92 721.10
Weight of Tare (w3) 21.09 20.89 75.40
Weight of Water (wa=wl-w2) 1.11 1.10 — 68.30
Weight of Dry Soil (W5=w2-w3) 5.67 6.03 — 641.70
Water Content (%) (Wd/wS)*100 19.6 18.2 -— 10.6
LIQUID LIMIT
Number of Blows 33 22 18
Tare Number 23C 24C 21
Weight of Wet Soil & Tare (w8) 44.52 41.88 46.09
Weight of Dry Soil & Tare w7 39.44 37.45 40.49
Weight of Tare (w8) 21.16 21.81 21.67
Weight of Water (WO=w6-wT) 5.08 443 5.60 — R
Weight of Dry Soil (W10=w7-w8) 18.28 15.64 18.82 — —
Water Content (%) (w9/w10)*100 27.8 28.3 29.8 —_— —
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10 15 Nurfber of Blows 30
LIQUID LIMIT 28 Description: Grayish brown (SYR 3/2)
PLASTIC LIMIT 19 Sandy CLAY with gravel
PLASTICITY INDEX 9
MOISTURE CONTENT (%) 10.6 USCS CL I
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ATTERBERG LIMITS -

PROJECT TITLE LLNL/ Site 300 - Pit 6 Landfill Closure Technician: NE
PROJECT NO: 977-5116.200 Date: August 1, 1997
SAMPLE # VC-18 (Vegetative Cover) Review: RK
SAMPLE PREPARATION DRY Minus #40 Sieve: | Y I
PLASTIC LIMIT Natural Moisture Content
Tare Number 109 108 B-1
Weight of Wet Soil T (wl) 17.79 16.82 723.70
Weight of Dry Soil & w2) 16.79 15.95 654.30
Weight of Tare {W3) 11.50 11.31 91.80
Weight of Water (wi=wl-w2) 1.00 0.87 — 69.40
Weight of Dry Soil (wS=w2-w3) 5.29 4.64 -— 562.50
Water Content (%) (wd/wS)*100 18.9 18.8 — 12.3
LIQUID LIMIT

Number of Blows 34 24 16

Tare Number 12 10 18C

Weight of Wet Soil & Tare {w6) 44 .07 44,92 55.78

Weight of Dry Soil & Tare w7 39.10 39.55 50.03

Weight of Tare (w8) 21.46 21.05 30.78

Weight of Water (WO=w6-wT) 4.97 5.37 5.75 — e
Weight of Dry Soil (wl0=w7-w8) 17.64 18.50 19.25 — —
Water Content (%) (w9/w10)*100 28.2 29.0 29.9 o —_—
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LIQUID LIMIT 29 Description: Grayish brown (SYR 3/2
PLASTIC LIMIT 19 Sandy CLAY with gravel
PLASTICITY INDEX 10
MOISTURE CONTENT (%) 12.3 USCS| CL l
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PROJECT TITLE: LLNL/ Site 300 - Pit 6 Landfill Closure Technician: NE
PROJECT NO: 977-5116.200 Date: August 4, 1997
SAMPLE #: VC-19 (Vegetative Cover) Review: RK
SAMPLE PREPARATION l DRY I Minus #40 Sieve I Y I
. | O
PLASTIC LIMIT . Natural Moisture Content
Tare Number 205 111 B-2
Weight of Wet Soil & Tare wl) 17.41 17.20 712.40
Weight of Dry Soil & Tare w2) 16.40 16.28 619.20
Weight of Tare w3) 11.22 11.47 89.30
Weight of Water (wéd=w1-w2) 1.01 0.92 —— 93.20
Weight of Dry Soil (wW5=w2-w3) 5.18 481 — 529.90
Water Content (%) (wd/w5)*100 19.5 19.1 — 17.6
LIQUID LIMIT
Number of Blows 17 27 33
Tare Number 12 21 10
Weight of Wet Soil & Tare (w6) 50.38 50.23 49.96
Weight of Dry Soil & Tare (WT) 43.66 43.76 43.49
Weight of Tare (w8) 21.46 21.62 21.05
Weight of Water (WI=w6-wT) 6.72 6.47 6.47 — —
Weight of Dry Soil (W10=w7-w8) 22.20 22.14 22.44 — "
Water Content (%) (W9/w10)*100 30.3 29.2 28.8 —_ ——
E
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LIQUID LIMIT 29 Description: Grayish brown (SYR 3/2)
PLASTIC LIMIT 19 Sandy CLAY with gravel
PLASTICITY INDEX 10
MOISTURE CONTENT (%) 17.6 USCS| CL '
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ATTERBERG LIMITS - ASTM D4318

PROJECT TITLE: LLNL/ Site 300 - Pit 6 Landfill Closure =~ Technician: NE
PROJECT NO: 977-5116.200 Date: August 4, 1997
SAMPLE #: VC-20 (Vegetative Cover) Review: RK
SAMPLE PREPARATION DRY Minus #40 Sieve:
PLASTIC LIMIT Natural Moisture Content
Tare Number 6 4C B-3
Weight of Wet Soil & Tare (wl) 6.73 38.65 750.60
Weight of Dry Soil & Tare (w2) 5.85 37.43 689.20
Weight of Tare w3) 1.45 31.31 94.70
Weight of Water (wé=w1-w2) 0.88 1.22 — 61.40
Weight of Dry Soil (WS=w2-w3) 4.40 6.12 — 594.50
Water Content (%) (wiiws)*106 20.0 i5.5 o 10.3
LIQUID LIMIT
Number of Blows 33 26 17
Tare Nurmber 6C iC SC
Weight of Wet Soil & Tare (w6) 53.22 52.30 52.80
Weight of Dry Soil & Tare w7 47.90 47.37 47.29
Weight of Tare (w8) 30.27 31.49 30.61
Weight of Water {(WO=WE-WT) 5.32 4.93 5.51 — e
Weight of Dry Soil (w10=w7-w8) 63 15.88 16.68 — —
Water Content (%) (worw10)*100 30,2 310 33.0 —— —
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LIQUID LITMIT 31 Description: Very dark brown (5YR 2/2)
PLASTIC LIMIT Z0 Sandy CLAY with gravel
PLASTICITY INDEX 11
MOISTURE CONTENT (%) 10.3 USCs| CIL ‘|
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ATTERBERG LIMITS - ASTM D4318

PROJECT TITLE: LLNL/ Site 300 - Pit 6 Landfill Closure Technician: NE
PROJECT NO: 977-5116.200 Date: August 5, 1997
SAMPLE #: VC-21 (Vegetative Cover) Review: RK
SAMPLE PREPARATION DRY Minus #40 Sieve:
PLASTIC LIMIT Natural Moisture Content
Tare Number 205 111 B4
Weight of Wet Soil & Tare wl) 17.22 16.78 805.90
Weight of Dry Soil & Tare ™) 16.28 15.92 742.90
Weight of Tare (w3) 11.22 11.47 94.950
Weight of Water (wa=w1-w2) 0.94 0.86 — 63.00
Weight of Dry Soil (W5=w2-w3) 5.06 4.45 — 648.00
‘Water Content (%) (wd/w5)*100 18.6 19.3 — 9.7
LIQUID LIMIT
Number of Blows 33 26 16
Tare Number P4 3C 5C
Weight of Wet Soil & Tare (w6) 50.21 48.55 53.49
Weight of Dry Soil & Tare (w7) 43.80 42.39 47.97
Weight of Tare (w8) 21.46 21.05 30.78
Weight of Water (WO=w6-wT) 6.41 6.20 5.52 — o
Weight of Dry Soil (WI0=w7-w8) 22.34 21.34 17.19 — —
Water Content (%) (w9w10)*100 28.7 29.1 32.1 — —
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LIQUID LIMIT 30 Description: Grayish brown (SYR 3/2)
PLASTIC LIMIT 19 Sandy CLAY with gravel
PLASTICITY INDEX 11
MOISTURE CONTENT (%) 9.7 USCS| CL l

Golder Construction Services, Inc.
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ATTERBERG LIMITS - ASTM D4318

PROJECT TITLE: LLNL/ Site 300 - Pit 6 Landfill Closure Technician: NE
PROJECT NO: 977-5116.200 Date: August 6, 1997
SAMPLE #: VC-22 (Vegetative Cover) Review: RK
SAMPLE PREPARATION DRY Minus #40 Sieve:
PLASTIC LIMIT Natural Moisture Content
Tare Number 1 16 B-5
Weight of Wet Soil & Tare (wl) 27.98 27.34 790.30
Weight of Dry Soil & Tare (w2) 26.80 26.29 727.30
Weight of Tare (w3) 21.09 20.89 94.50
Weight of Water (wa=wl-w2) 1.18 1.05 — 63.00
Weight of Dry Soil (wS=w2-w3) 5.71 5.40 — 632.80
Water Content (%) (wiiw5)*100 20.7 i5.4 — 10.0
LIQUID LIMIT
Number of Blows 34 26 19
Tare Number 2iC P3 2C
Weight of Wet Soil & Tare (w6) 51.52 52.27 52.17
Weight of Dry Soil & Tare N 46.85 47.13 47.10
Weight of Tare (w8) 30.74 30.03 30.34
Weight of Water (W=W6-wT) 4.67 5.14 5.07 — —
Weight of Dry Soil (wl0=w7-w8) 16.11 17.10 16.76 — —
Wataw antant (0L FRw.YERY ooy vy 240 0N W 1 M — —_—
Water Content (%) (worw10)*100 29.0 30.1 30.3
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LIQUID LIMIT 30 Description: Grayish brown (SYR 3/2)
PLASTIC LIMIT Z0 Sandy CLAY with gravei
PLASTICITY INDEX 10
e — T
MOISTURE CONTENT (%) 10.0 USCS] C ]
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ATTERBERG LIMITS - ASTM D4318

PROJECT TITLE: LLNL/ Site 300 - Pit 6 Landfill Closure Technician: NE
PROJECT NO: 977-5116.200 Date: August 6, 1997
SAMPLE #: VC-23 (Vegetative Cover) Review: RK
SAMPLE PREPARATION DRY Minus #40 Sieve:
PLASTIC LIMIT Natural Moisture Content
Tare Number 109 108 B-6
Weight of Wet Soil & Tare wl) 18.65 27.44 802.10
Weight of Dry Soil & Tare (w2) 17.48 26.32 727.30
Weight of Tare (w3) 11.50 20.89 94.10
Weight of Water (wd=wl-w2) 1.17 1.12 —— 74.80
Weight of Dry Soil (W5=w2-w3) 5.98 5.43 — 633.20
Water Content (%) (wd/w5)*100 19.6 20.6 —_— 11.8
LIQUID LIMIT
Number of Blows 31 24 17
Tare Number 18C 1C 7C
Weight of Wet Soil & Tare (w6) 51.50 51.89 51.99
Weight of Dry Soil & Tare ) 46.88 47.18 46.82
Weight of Tare (w8) 30.78 31.49 30.12
Weight of Water (W=w6-wT) 4.62 471 5.17 — —
Weight of Dry Soil (W10=w7-w8) 16.10 15.69 16.70 — —
Water Content (%) (w9/w10)*100 28.7 30.0 31.0 — e
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LIQUID LIMIT 30 Description: Grayish brown (SYR 3/2)
PLASTIC LIMIT 20 Sandy CLAY with gravel
PLASTICITY INDEX 10
MOISTURE CONTENT (%) 11.8 USCS; CL l
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UX160040 GEOGRID 977-5116
INVENTORY SUMMARY
LAWRENCE LIVERMORE NATIONAL LABORATORY, SITE 300 - PIT 6
' LIVERMORE, CA

1 15342 31 6/16/97 200 426 - 852
2 15342 32 6/16/97 200 4.26 852
3 15342 33 6/16/97 200 4.26 852
4 15342 34 6/16/97 200 4.26 852
5 15342 35 6/16/97 200 4.26 852
6 15342 36 6/16/97 200 426 8352
7 15345 31 6/16/97 200 4.26 852
8 15345 32 6/16/97 200 4.26 852
9 15345 33 6/16/97 200 4.26 852
10 15345 34 6/16/97 200 4.26 852
11 15345 35 6/16/97 200 4.26 852
12 15345 36 6/16/97 200 426 852
13 15347 19 6/16/97 200 426 852 SENT 15347-17 (not used)
14 15347 20 6/16/97 200 4.26 852
15 15347 21 6/16/97 200 4.26 852
16 15347 22 6/16/97 200 4.26 852
17 15347 23 6/16/97 200 4.26 852
18 15347 24 6/16/97 200 4.26 852
19 15347 49 6/16/97 200 4.26 852 YES PASSED
20 15347 50 6/16/97 200 426 852
21 15347 51 6/16/97 200 426 852
22 15347 52 6/16/97 200 4.26 852
23 15347 53 6/16/97 200 426 832
24 15347 54 6/16/97 200 426 852
25 15448 19 6/16/97 200 4.26 852
26 15448 20 6/16/97 200 426 8352
27 15448 21 6/16/97 200 4.26 852
28 15448 22 6/16/97 200 4.26 852
29 15448 23 6/16/97 200 4.26 852
30 15448 24 6/16/97 200 4.26 852
31 15448 25 6/16/97 200 4.26 852
32 15448 26 6/16/97 200 426 852
33 15448 27 6/16/97 200 4.26 852
34 15448 28 6/16/97 200 126 852
33 15448 29 6/16/97 200 4.26 852
36 15448 30 6/16/97 200 4.26 852
37 15448 31 6/16/97 200 4.26 852
38 15448 32 6/16/97 200 4.26 852
39 15448 33 6/16/97 200 4.26 852
40 15448 34 6/16/97 200 4.26 852
41 15448 33 6/16/97 200 4.26 852
42 15448 36 6/16/97 200 4.26 852
3 15448 37 6/16/97 200 4.26 832
44 15448 38 6/16/97 200 4.26 852
45 15448 39 6/16/97 200 426 852

Golder Construction Services, Inc. 1




UX160040 GEOGRID 977-5116
INVENTORY SUMMARY
LAWRENCE LIVERMORE NATIONAL LABORATORY, SITE 300 - PIT 6
LIVERMORE, CA

15448 40 6/16/97 200 4.26 852
47 15448 41 6/16/97 200 4.26 852
48 15448 42 6/16/97 200 4.26 852
49 15448 43 6/16/97 200 4.26 852
50 15448 44 6/16/97 200 4.26 852
51 15448 45 6/16/97 200 4.26 852
52 15448 46 6/16/97 200 4.26 852
53 15448 47 6/16/97 200 4.26 852
54 15448 48 6/16/97 200 4.26 852
53 15448 49 6/16/97 200 4.26 852
56 15448 50 6/16/97 200 4.26 852 YES PASSED
57 15448 51 6/16/97 200 4.26 852
58 15448 52 6/16/97 200 4.26 852
59 13448 53 6/16/97 200 4.26 852
60 15448 54 6/16/97 200 4.26 852
1 15448 55 6/16/97 200 4.26 852
62 15448 56 6/16/97 200 4.26 852
63 15448 57 6/16/97 200 4.26 852
64 15448 58 6/16/97 200 4.26 852
65 15448 59 6/16/97 200 4.26 852
66 15448 60 6/16/97 200 4.26 852
67 13448 61 6/16/97 200 4.26 852
63 15448 62 6/16/97 200 4.26 852
69 15448 63 6/16/97 200 4.26 852
70 15448 64 6/16/97 200 4.26 832
71 15448 63 6/16/97 200 4.26 852
72 15448 66 6/16/97 200 4.26 852
3 15448 67 6/16/97 200 4.26 852
74 15448 68 6/16/97 200 4.26 852
73 15448 69 6/16/97 200 4.26 852
76 15448 70 6/16/97 200 4.26 852
77 15448 71 6/16/97 200 4.26 852
78 15448 72 6/16/97 200 4.26 852
79 15448 79 6/16/97 200 4.26 852
80 15448 80 6/16/97 200 4.26 852
31 15448 31 6/16/97 200 4.26 852
32 15448 82 6/16/97 200 4.26 852
3 15448 83 6/16/97 200 4.26 832
84 15452 1 6/16/97 200 4.26 852
85 15452 2 6/16/97 200 4.26 852
36 15452 3 6/16/97 200 4.26 852
87 15452 4 6/16/97 200 +4.26 852
33 15452 5 6/16/97 200 4.26 852
39 15452 6 6/16/97 200 +.26 852
90 15452 7 6/16/97 200 4.26 8352
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UX160040 GEOGRID 977-5116
INVENTORY SUMMARY
LAWRENCE LIVERMORE NATIONAL LABORATORY, SITE 300 - PIT 6
: LIVERMORE, CA

91 15452 8 6/16/97 200 4.26 852
92 15452 9 6/16/97 200 4.26 852
93 15452 10 6/16/97 200 4.26 352
94 15452 11 6/16/97 200 4.26 852
95 13452 12 6/16/97 200 4.26 852
96 15452 13 6/16/97 200 4.26 852
97 15452 14 6/16/97 200 4.26 852
98 15452 135 6/16/97 200 4.26 852
99 15452 16 6/16/97 200 4.26 852
100 15452 17 6/16/97 200 4.26 852
101 15452 18 6/16/97 200 4.26 852
102 15452 19 6/16/97 200 4.26 852
103 15452 20 6/16/97 200 4.26 852
104 15452 21 6/16/97 200 4.26 852
103 15452 22 6/16/97 200 4.26 852
106 15452 23 6/16/97 200 4.26 8352
107 15452 24 6/16/97 200 +.26 852
108 15452 25 6/16/97 200 4.26 852
109 15452 26 6/16/97 200 4.26 852
110 13452 27 6/16/97 200 4.26 852
111 15452 23 6/16/97 200 4.26 852
112 15452 29 6/16/97 200 4.26 852
113 15452 30 6/16/97 200 4.26 852
114 15452 31 6/16/97 200 4.26 852
115 15452 32 6/16/97 200 4.26 852
116 15452 33 6/16/97 200 4.26 852
117 15452 34 6/16/97 200 4.26 352
118 15452 35 6/16/97 200 4.26 852
119 15452 36 6/16/97 200 4.26 852
120 15452 37 6/16/97 200 4.26 852
121 15452 38 - 6/16/97 200 4.26 852 YES PASSED
122 15452 39 6/16/97 200 4.26 852
123 15452 40 6/16/97 200 4.26 852
124 15452 41 6/16/97 200 4.26 352
125 15452 42 6/16/97 200 4.26 852
126 15452 43 6/16/97 200 4.26 852
127 15452 44 6/16/97 200 4.26 852
128 15452 45 6/16/97 200 4.26 852
129 15452 46 6/16/97 200 4.26 852
130 15452 47 6/16/97 200 4.26 852
151 15452 43 6/16/97 200 4.26 832
132 15452 49 6/16/97 200 4.26 852
133 15452 50 6/16/97 200 +4.26 352
134 15452 31 6/16/97 200 +.26 852
135 15452 32 6/16/97 200 4.26 352

Golder Construction Services, Inc. 3



UX160040 GEOGRID 977-5116
INVENTORY SUMMARY
LAWRENCE LIVERMORE NATIONAL LABORATORY, SITE 300 - PIT 6
: LIVERMORE, CA

136 6/16/97 200 4.26 - 852 =
137 54 6/16/97 200 4.26 852
138 15452 35 6/16/97 200 4.26 852
139 15452 62 6/16/97 200 4.26 852
140 15452 63 6/16/97 200 4.26 352
141 15452 64 6/16/97 200 4.26 852
142 15452 65 6/16/97 200 4.26 852
143 15452 66 6/16/97 200 4.26 352
144 15452 67 6/16/97 200 4.26 852
143 15452 74 6/16/97 200 4.26 852
146 15452 75 6/16/97 200 4.26 352
147 15464 1 6/16/97 200 4.26 852
148 15464 2 6/16/97 200 4.26 852
149 15464 3 6/16/97 200 4.26 852
150 15464 4 6/16/97 200 4.26 852
151 15464 5 6/16/97 200 4.26 852
152 15464 6 6/16/97 200 4.26 852
153 15464 7 6/16/97 200 4.26 352
154 13464 8 6/16/97 200 4.26 852
155 15464 9 6/16/97 200 4.26 852
136 15464 10 6/16/97 200 4.26 852
157 15464 11 6/16/97 200 4.26 852
158 15464 12 6/16/97 200 4.26 852
159 15464 13 6/16/97 200 4.26 852
160 15464 14 6/16/97 200 4.26 852
161 15464 135 6/16/97 200 4.26 852
162 15464 16 6/16/97 200 4.26 852 YES PASSED
163 15464 41 6/16/97 200 4.26 852
164 15464 42 6/16/97 200 4.26 852
165 15464 43 6/16/97 200 4.26 852
166 15464 44 6/16/97 200 4.26 852
167 15464 45 6/16/97 200 4.26 852
168 15464 46 6/16/97 200 4.26 852
169 15464 47 6/16/97 200 4.26 852
170 15464 43 6/16/97 200 4.26 852
171 15464 49 6/16/97 200 4.26 852
172 15464 50 6/16/97 200 4.26 852
173 15464 51 6/16/97 200 4.26 852
174 15464 52 6/16/97 200 4.26 852
173 15464 33 6/16/97 200 4.26 852
176 15464 54 6/16/97 200 1.26 852
177 15464 35 6/16/97 200 +.26 852
178 15464 56 6/16/97 200 4.26 852
179 15464 57 6/16/97 200 +4.26 852
180 15464 58 6/16/97 200 +4.26 852

Golder Construction Services, Inc.



UX160040 GEOGRID
INVENTORY SUMMARY
LAWRENCE LIVERMORE NATIONAL LABORATORY, SITE 300 - PIT 6
LIVERMORE, CA

977-5116

15464 | - 6/16/97 200 4.26 852
15464 60 6/16/97 200 4.6 852
15464 61 6/16/97 200 4.26 852
15464 62 6/16/97 200 4.26 852
15464 63 6/16/97 200 4.26 352
15464 64 6/16/97 200 4.26 852
15465 85 6/16/97 200 4.26 852
15465 86 6/16/97 200 4.26 852
Total 160,176

Golder Construction Services, Inc.







Appendix 1.1.2

GundSeal®






GUNDSEAL 977-5116
INVENTORY SUMMARY
LAWRENCE LIVERMORE NATIONAL LABORATORY, SITE 300 - PIT 6
LIVERMORE, CA

1 B21021068 3042448 7/10/97 174 17.5 3045
2 B21021069 3042448 7/10/97 170 17.5 2975
3 B21021070 3042448 7/10/97 172 17.5 3010
4 B21021071 3042476 7/10/97 170 17.5 2975
5 B21021072 3042476 7/10/97 170 17.5 2975
6 B21021073 3042476 7/10/97 175 17.5 3062.5
7 B21021074 3042479 7/10/97 170 17.5 2975
8 B21021075 3042479 7/10/97 170 17.5 2975
9 B21021076 3042479 7/10/97 175 17.5 3062.5 YES PASSED
10 | B21021077 3043866 7/10/97 170 17.5 2975
11 B21021078 3043866 7/10/97 170 17.5 2975
12 | B21021079 3043866 7/10/97 175 17.5 3062.5
13 B21021080 3043864 7/10/97 170 17.5 2975
14 | B21021081 3043864 7/10/97 170 17.5 2975
15 | B21021082 3043864 7/10/97 175 17.5 4 3062.5
16 | B21021083 3038871 7/10/97 170 17.5 2975
17 | B21021084 3038871 7/10/97 170 17.5 2975
18 | B21021085 3038871 7/10/97 168 17.5 2940
19 | B21021086 3039991 7/10/97 170 17.5 2975
20 | B21021087 3039991 7/10/97 170 17.5 2975
21 | B21021088 3039991 7/10/97 166 17.5 2905
22 | B21021089 3038911 7/10/97 170 17.5 2975
23 | B21021090 3038911 7/10/97 170 17.5 2975
24 | B21021091 3038911 7/10/97 167 17.5 2922.5
25 | B21021092 3038913 7/10/97 170 17.5 2975 YES PASSED
26 | B21021093 3038913 7/10/97 170 17.5 2975
27 | B210210%4 3038913 7/10/97 165 17.5 2887.5
28 | B21021095 3038912 7/10/97 174 17.5 3045
29 | B21021096 3038912 7/10/97 170 17.5 2975
30 | B21021097 3038912 7/10/97 166 17.5 2905
31 B210210958 3039989 7/10/97 170 17.5 2975
32 | B21021099 3039989 7/10/97 170 175 | 2975
33 B21021100 3039989 7/10/97 168 17.5 2940
34 | B21021101 3039993 7/10/97 170 17.5 2975
35 B21021102 3039993 7/10/97 170 17.5 2975
36 | B21021103 3039993 7/10/97 165 17.5 2887.5
37 | B21021104 3043865 7/10/97 170 17.5 2975
38 | B21021105 3043865 7/10/97 170 17.5 2975
39 | B21021106 3043865 7/10/97 176 17.5 3080 YES PASSED
40 | B21021107 3034954 7/10/97 170 17.5 2975 '
41 B21021108 3034954 7/10/97 74 17.5 1295
42 | B21021109 3040298 7/10/97 170 17.5 2975
43 B21021110 3040298 7/10/97 100 17.5 1750

Golder Construction Services, Inc. 1






™ 5114
GUNDSEAL 977-5116

INVENTORY SUMMARY
LAWRENCE LIVERMORE NATIONAL LABORATORY, SITE 300 - PIT 6
LIVERMORE, CA

44 | B21020837 7/10/97 170 I 2' wide strip
45 | B21020842 7/10/97 170 2' wide strip
46 | B21018469 7710197 75 2' wide strip
47 | B21020841 7/10/97 170 2' wide strip
48 | B21020852 7710197 170 2" wide strip

Total 125,213
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Appendix 1.1.3

Geocomposites






GEOCOMPOSITE 997-5116

INVENTORY SUMMARY
LAWRENCE LIVERMORE NATIONAL LABORATORY, SITE 300 - PIT 6
LIVERMORE, CA

1 10071824 7/15/97 200 14 2800 YES PASSED
2 10071826 7/15/97 200 14 2800
3 10071827 7/15/97 200 14 2800
4 10071828 7/15/97 200 14 2800
5 10071829 7/15/97 200 14 2800 .
6 10071830 7/15/97 200 14 2800
7 10071831 7/15/97 200 14 2800
3 10071832 7/15/97 200 14 2800
9 10071833 7/15/97 200 14 2800"
10 10071834 7/15/97 200 14 2800
11 10071835 7/15/97 200 14 2800
12 10071836 7/15/97 200 14 2800
13 10071837 7/15/97 200 14 2800
14 10071838 7/15/97 200 14 2800
15 10071839 7/15/97 200 14 2800
16 10071840 7/15/97 200 14 2800
17 10071841 7/15/97 200 14 2800
18 10071842 7/15/97 200 14 2800 YES PASSED
19 10071843 7/15/97 200 14 2800
20 10071845 7/15/97 200 14 2800
21 10071848 7/15/97 200 14 2800
22 10071849 7/15/97 200 14 2800
23 10071852 7/15/97 200 14 2800
24 10071851 7/15/97 200 14 2800
25 10071988 7/18/97 200 14 2800
26 10071989 7/18/97 200 14 2800-
27 10071990 7/18/97 200 14 2800
28 10071993 7/18/97 200 14 2800
29 10071994 7/18/97 200 14 2800
30 10071995 7/18/97 200 14 2800
31 10072002 7/18/97 200 14 2800 YES | PASSED (roll #2001 tested)
32 10072003 7/18/97 200 14 2800
33 10072004 7/18/97 200 14 2800
34 10072005 7/18/97 200 14 2800
35 10072006 7/18/97 200 14 2800
36 10072007 7/18/97 200 14 2800
37 10072008 7/18/97 200 14 2800
38 10072009 7/18/97 200 14 2800
39 10072010 7/18/97 200 14 2800
40 10072011 7/18/97 200 14 2800
41 10072012 7/18/97 200 14 2800

Golder Construction Services, Inc.







GEOCOMPOSITE 997-5116
INVENTORY SUMMARY
LAWRENCE LIVERMORE NATIONAL LABORATORY, SITE 300 - PIT 6
LIVERMORE, CA

42 10072013 7/18/97 200 14 2800
43 10072014 7/18/97 200 14 2800
44 10072015 7/18/97 200 14 2800
45 10072016 7/18/97 100 14 1400

i
$

Golder Construction Services, Inc.







Appendix 1.1.4

Geotextile






GEOTEXTILE 977-5116
INVENTORY SUMMARY

TVULDDRANDE ATATIMNARTAY T ATaMNT A

n r'a Y
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LIVERMORE, CA

1 5021011 7/10/97 Y PASSED
2 5021175 7/10/97 } . 300 15 4500 Y PASSED
3 7005799 8/1/97 300 15 4500 Y PASSED
4 7005800 8/1/97 300 15 4500
5 1046687 8/15/97 300 15 4500
6 1046691 8/15/97 300 15 4500

Taotal 27.000
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Submittals and QC Certification






Appendix 1.2.1

Geogrid






The Tensar Corporation

1210 Citizens Parkway
Morrow, Georgia 30260
Tel. 770 » 968 » 3255

June 19, 1997 )
Supplement to certification dated 6/6/97

500 Taylor Street

P. O. Box 8243
Missoula, MT 59807
Attention: Nancy Evans

Reference: TENSAR ORDER NUMBER: TET 1815
PURCHASE ORDER NUMBER: 15421
BILL OF LADING NUMBER: TMP 11577

Dear Ms. Evans,

Enclosed is a revised certification for the above referenced project, superseding the
previous certification dated June 6, 1997. The revisions are described below:

1. The Product Listing and Quality Control Test Data have been revised to include the
13 rolls which were inadvertently left off the original certification.

2. We are sending a new a roll to your job site, at no additional charge, number 15448-
08, to replace a roll previously shipped, number 15343-17. The certification reflects

this change. Roll 15343-17 had been allocated for another project and was

inadvertently placed on the wrong truck, This roll can be sent back to The Tensar
Corporation (Tensar will pay for the shipping expense), if it is not too inconvenient.

Finally, your letter dated June 17, 1997 to Mr. Pete Romocki of Tensar Earth
Technologies requests additional information regarding the lot numbering system used by

3 4 . Tanlh Af+ha avimidane ot
The Tensar Corporation. Basically, it is a very simple system: Each of the extruders at

the Morrow facility are numbered 1 and 2 respectively. Additional extruders are located
in Oakwood, Georgia. These three are numbered with a two digit numbering system to
differentiate from the Morrow facility as follows: 96, 98, and 99 respectively. As each
reel of extruded sheet is produced off the line, the reel receives a unique lot number in

succession (i.e. one digit is added to the previous reel produced). For uniaxial grid,

UX160040 a extruded reel can produce approximately 60,000 square feet of finished
product. The first number of every lot represents the extruder number. The last two



e dashr f finished product from

di oV
that reel of extruded sheet. Two examples:

Example 1: Roll number 15448-08 represents the eighth roll of UX160040
produced with lot number 15448, which represents the 5,448th reel of that
extruded sheet produced from extruder number 1.

< -

Example 2: Roll number 96735-01 is the first roll of finished product produced
from lot 96735 which represents the 735th extruded reel made from extruder
number 96. ‘ .

I hope this sufficiently answers your questions. If you desire additional information,
please do not hesitate to contact our office. I apologize for any inconvenience, these
changes may have caused.

Sincerely,

oo T

Thomas N. Dobras, P. E.
Quality Assurance Manager

RS

cc: Mr. Pete Romocki
Tensar Earth Technology



The Tensar Corporation

1210 Citizens Parkway
Morrow. Georgia 30260
Tel. 770 « 968 » 3255

June 19, 1997
Supersedes certification dated 6/6/97 -

Envirocon, Inc.

5200 Little Brush Ridge Road
Placerville, CA 95667
Attention: Jeff Brown

RE: Submittal - Lawrence Livermore
National Labs
Suite 300
Tracy, CA

Tensar Sales Order Number: TET 1815
Dear Mr. Brown:

We have enclosed 9 copies of documentation which represents our submittal for the
above referenced project. The required submittal items are listed in the order as presented
in the project specifications, section 1.04 SUBMITTALS, page 02754-2.

1. The resin supplier certifications are enclosed. The resin used in the production of the
UX1600HS allocated for this project was supplied by the same manufacturer. The
resin supplier information is as follows:

Resin Supplier’s name: Mobil Chemical

Identification: Polyethylene, type HYA-022

Shipping dates: November 7, 1996; March 17, 1997; March 24, 1997,
March 24, 1997

2. Copies of quality control certifications issued by resin supplier - enclosed.

Reports on tests conducted by manufacturer to verify quality of resin used in
production. enclosed entitled “Resin Certification Report”.

Ul



4. Reports on quality control tests conducted by the manufacturer to verify that the
geogrid meets the specifications: enclosed entitled “Quality Control Test Data”.
Note: With the exceptions noted in correspondence dated May 22, 1997 from Mr.
Peter Romocki of Tensar Earth Technology.

5. A list of materials which comprise the geogrid: other additives: 0%; polyethylene 97-
98%; carbon black: 2 - 3%. -

6. A specification for the geogrid - enclosed, entitled “Uniaxial Geogrid UX1600HS”.
7. Written certification that minimum value given in the specification are guaranteed:

The Tensar Corporation herein certifies that the UX1600HS product supplied to
this project will meet or exceed minimum required specifications listed in Part 2
Products, Section 2.01.

8. Quality Control certificates which include roll identification, sampling procedures,
and the results of quality control tests: Enclosed, entitled “Quality Control Test
Data”. We have enclosed long term design strength data for UX1600HS on the
product data sheet enclosed.

Sampling & Testing Procedure:

The sampling procedures for the quality assurance testing program are as follows for the
UX1600HS:

o A three foot by roll width sample of finished geogrid is collected at the start of
each production lot.

e For the Tensar geogrid products, a lot is defined as an extruded reel of flat sheet
which is the manufacturing step prior to punching and stretching. The lot size for
UX1600HS (which is also the testing frequency) is approximately 60,000 sf (5575
sm) and contains 70 rolls, each 853 square feet (79 sm).

e If all the testing meets the project and/or Tensar specifications the lot is accepted.
If any of the test results do not meet the specifications, additional testing for the
failed parameter is performed on rolls on both sides of failed roll until acceptable
results are achieved, in order to define the extent of nonconformance. In the event
of noncomplying test results, all rolls between the acceptable test results are
rejected and not shipped.

9. Quality Control tests frequency - See Paragraph‘8 above.

10.  Panel layout drawing - must be provided by the contractor.



11. Laboratory test certificates for interface frictional parameters - must be provided by
independent testing laboratory, who have access to site specific soils and materials.

If you have any further questions or desire additional information, please feel free to
contact the undersigned

Sincerely,

e 1

Thomas N. Dobras. P.E.

EUAV) S8 2t BN SIVVLES,

Quality Assurance Manager

cc: Mr. Peter Romocki
Market Manager for Industrial Solid Waste
Tensar Earth Technologies, Inc.



Morrow, Gaorgia 30260
Tel. 770 » 968 « 3255

Envirocon, Inc

500 Taylor Street
P. O. Box 8243

e IVUNA OLTTY

Missoula, MT 59807

Reference: TENSAR ORDER NUMBER: TET 1815
PURCHASE ORDER NUMBER: 15421
BILL OF LADING NUMBER: TMP 11577

SOLD TO: SHIP TO:

ENVIROCON, INC C/O LAWRENCE LIVERMORE

500 TAYLOR STREET NATIONAL LABS

P. 0. BOX 8243 SUITE 300

MISSOULA, MT 59807 TRACY, CA 95376

This is to certify that UX 160040 ge

nd as mapnf’ar-hwrpﬁ by The Tensar C

ditivitlvG VY L llv L Nvlloda

S s~ P I, 1 AN~

specification sheet dated April 15, 1997. The referenced product has been manufactured
and tested in accordance with The Tensar Corporation Quality Assurance Program.
Quality control test data is enclosed.

Further, The Ten Corporatlon UX1600 geogrid does not exceed 2% by weight of
reclaimed pol'”ner added to the resin during manufacturing.

Sincerely,

A o A_QDsteo /é?

D'avid Hall

Quality Assurance
Laboratory Supervisor



UNIAXIAL GEOGRID UX1600 HS

The geogrid shall be a regular grid structure formed by uniaxially drawing a continuous sheet of select high density
polyethylene material and shall have aperture geometry and rib and junction cross-sections sufficient to permit
significant mechanical interlock with the material being reinforced. The geogrid shall have high flexural rigidity and
high tensile modulus in relation to the material being reinforced and shall also have high continuity of tensile strength
through all ribs and junctions of the grid structure. The geogrid shall have high resistance to deformation under
sustained long term design load while in service and shall also be resistant to ultraviolet degradation, to damage
under normal construction practices and to all forms of biological or chemical degradation normally encountered in the
material being reinforced.

~

The geogrid shall also conform inall i:éspects to the property requirements listed below.

PROPERTY : TEST METHOD UNITS VALUE®
Reinforcement
- creep limited strength’ ASTM-D5262 kN/m
@ 5% strain 34.57 (min)
@ 10% strain 53.98 (min)
- flexural rigidity ASTM D1388-642 mg-cm 4,500,000
* tensile strength GRI GG1-87° kN/m
@ 2% strain 35.01
@ 5% strain 64.93
@ ultimate 131.31
tensile modulus-MD GRI GG1-87* kN/m 1,750.8
- junctions - MD GRI GG2-87°
-strength kN/m 118.18
Material
- high density polyethylene ASTM D 1248 % 87 (min)
‘ Type lli/Class A/Grade 5
- carbon black ASTM 4218 % 2.0 (min)
Dimensions
- roll length m 60.98
- roill width m 1.31
- roll weight kg 64.5
Notes

1. The long-term allowable design strength (LTADS) is determined using the method outlined in GRI-GG4 "Determination of
the Long Term Design Strength of Stiff Geogrids." The GRI-GG4 method applies various partial factors of safety to
account for construction damage, junction strength, connections, chemical and biclogical degradation.

2. ASTM D 1388-64 modified to account for wide specimen testing as described in Tensar test method TTM-5.0 "Stiffness
of Geosynthetics".The value shown is an average of the MD and CMD measurements.

3. The 2%,5% and ultimate strengths are measured by GeoSynthetic Research Institute test method GG1-87 as
modified by AASHTO 97 at 10% of gauge length (G.L} per min at 8 inch minimum G.L., or the greater of 3
junctions (2 repeat units). '

4. Secant modulus at 2% elongation measured by Geosynthetic Research Institute test method GG1-87 "Geogrid Tensile
Strength” as modified by AASHTO 97 at 10% of gauge length (G.L.) per min at 8 inch minimum G.L., or the greater
of 3 junctions (2 repeat units). No offset allowances are made in calculating secant modulus.

5. Geogrid junction strength and junction efficiency measured by Geosynthetic Research Institute test method GG2-87
"Geogrid Junction Strength" as modified by AASHTO 97 at 10% of gauge length (G.L.) per min at 8 inch minimum
G.L., or the greater of 3 junctions (2 repeat units).

8. Unless indicated otherwise, values shown are minimum average roll values determined in accordance with
ASTM D-4759.

The Tensar Corporation MATERIAL PROPERTY DATA SHEET
1210 Citizens Parkway UX1600HS.MET
Morrow, GA 30260 April 15, 1997

a4 orm murc



The Tensar Corporation

1210 Citizens Parkway
Morrow, Georgia 30260
Tel. 770 « 968 « 3255

Submittal date: 6/19/97 Supersedes certification dated 6/6/97

PRODUCT LISTING

SHIP DATE: 6/5/97

SOLD TO: ENVIROCON, INC

SHIP TO: LAWRENCE LIVERMORE

BILL OF LADING : TMP 11577 TET 1815

PRODUCT CODE : UX160040

LOT NO. [ROLL NO. QUANTITY
15342 31-36 6
15345 31-36 6
15347 20-24 49-54 11
15448 19-72 79-83 8 60
15452 1-85 62-67 74 75 63
15464 1-16 41-46 | 47-64 40
15465 85 86 2

TOTAL 188

TET1815.XLS



: H Page 10f1
The Tensar Corporation Quality Control Test Data ‘ Date Prepared: 6/19/97

! Product Type: Uniaxial Grid supersedes certification dated 6/6/97
REV. DATE" 080796
Product Code UX160040 Bill of Lading TMP 11577
Customer Name ENVIROCON, INC Sales Order Number TET 1815
Project Name LAWRENCE LIVERMORE Purchase Order Number 15421

Finished Product QC Testing

Ultimate Tensile| Ribs / Meter Tensile Tensile Peak 2% Tensile Junction Carbon
QC Sample Production Number of Resin Lot Strength no of ribs @ 2% Strain | @ 5% Strain Extension Modulus Strength Black
ID Lot Number Rolls Shipped Number (kN/m) divided (kN/m) {kN/m) {%) (kN/m) (kN/m) (%)
' GRI-GG1 by roll width GRI-GG1 GRI-GG1 GRI-GG1 GRI-GG1 GRI-GG2 ASTM D4218
15342004 15342 6 W51489 1 14330 46.46 39.00 81.30 ' 10.00 1952 2.58
15345003 15345 6 W51489 142.60 46.46 40.00 84.20 9.70 2013 2.56
15347021 15347 i ws1489 - 139.80 46.49 38.27 78.85 9.74 1914 2.73
15448003 15448 , 160 Y50316 138.70 46.18 36.01 69.99 12.30 1800 137 2.26
15452003 15452 63 Y50316 140.70 46.49 36.89 75.59 10.50 1845 138 2.23
15464002 15464 40 Y50313 144.90 46.39 38.52 78.03 11.24 1926 141 2.50
15465004 15465 2 Y¥50313 143.77 46.60 38.00 76.17 11.11 1900 139 2.40

W n /‘0@6700‘/4 /;/]/'7

David Halt Dat

Quality Control Supervisor

1 kN/m= 68.54 Ibs/ft

re 1 315X



The Tensar Corporation
1210 Citizens Parkway

Morrow, Georgia 30260
Tel. 770 » 968 » 3255

ate Tested:  11/27/96

T1

T2

T3

T4

Tested By: MONICA

B1

B2

B3

Vendor:

Melt Flow Index (g/10 min.):
Density (g/cc):

Compartment:

MFI:

RailCar Compartments

Resin Certification Report

Mobil Resin Type:

HDPE

Resin Lot Number:

W51489

Railcar Number

MOBX 52396

ASTM D1238
ASTM D792

T1

0.600

DCN:. QA-RMQC-CERT

Revision No.:

Revision Date: 9/27/96

1

Approved

yes

/Mfﬁorization (/

RESTH.2LS



Mobil Polyethylene
Ceraﬁcate of Analysis

"QUALI TY PEOPLE MAKING QUALITY PRODUCTS"

Bill anht'

The Tensar Corporation

1210 Citizens Parkway
.Box 986"

Morrow, GA 30260

Mobil Chemcal a major ._t_p;_'
your facility. The lot’ identy

\:N;cnd'e H23 OLd

supplied by our.Quali

R

further information™orga n'-' >2ap;

November 7, 1996

: shippéd"a lot of Material to

Familpies ;'ff “15 Npelow. This data has been

RS Lot Data
2roduct Type HY A:QW Density (gms/cc) ‘ ) 0.951
Lot Number W-51489 ' Melt Index(gms/10 min) IS- -, 0.36
Hopper Car Number MOBX-52396 R
" Yuantity Shipped 83050 - .
Date Shipped 07:Nov-96
P.O. Number 6-9252
Location Shipped to
Morrow, GA

Thank you for your business.

If you need addmonal assistance, please do not hesitate to

contact our Sales Representative In your area.
Sincerely,
C. A. Winney
Quality Assurance Spe'cialist

c: MP-ATLANTA

asne
e




The Tensar Corporation
1210 Citizens Parkway

Morrow, Georgia 30260
Tel. 770 » 968 » 3255

ate Tested: 3/26/97

Tested By: MONICA

Venddr.

Melt Flow Index (g/10 min.):
Density (g/cc):

Compartment:

MFI:
MFI:

T1 T2 T3 T4 .
B1 B2 B3 B4
RailCar Compartments

Resin Certification Report .

DCN: QA-RMQC-CERT
Revision No.: 1
Revision Date: 9/27/96

Mobil Resin Type: HDPE
Resin Lot Number: Y50316
Railcar Number ACFX 55889
ASTM D1238
ASTM D792
T1 T2 Approved
0.660 0.670 yes

0.690 T 0.650 o - yes © _

%m 0@545«

Authorization

RESTNILS



== Safety Through Accountability
STAR... La= ond Recognition

| ]
Mobil Polyethylene
Certificate of Analysis
“QUALITY PEOPLE MAKING QUALITY PRODUCTS”

Monica Minter March 17, 1997

The Tensar Corporation

1210 Citizens Parkway

Box 986

Morrow, GA 30260

Mobil -Chemical, a major supplier of quality polyethylene, has shipped a lot of Material to

your facility. The lot identification and amalysis are listed below. " This data has been

supplied by our Quality Control Laboratory located here in Beaumont. If you should need

further information or another copy of this report please call your sales office in Atlanta,

GA 770-396-4572.

Resin Identification Resin Analysis
Test Lot Data
Product Type HYA-022 Density (gms/cc) _ 0.951 . .
. Lot Number Y-50316 Melt Index (gms/10 min) IS 0.00
Hopper Car Number ACFX-52889 ‘
Quantity Shipped 188,950
Date Shipped 17-Mar-97
P.O. Number 7-9039
Location Shipped to ' -
Morrow, GA

Thank you for your business. If you need additional assistance, please do not hesitate to
contact our Sales Representative in your area.

Sincerely,

Ce el

C
- Quality Assurance Specialist

cc: MP-ATLANTA




The Tensar Corporation
1210 Citizens Parkway

Morrow, Georgia 30260
Tel. 770 » 968 » 3255

ate Tested: 4/4/97
_Tested By:  MONICA

Vendor:

i

T1

T2

T3

T4

B1

B2

B3

Resin Certification Report

HDPE

Mobil Resin Type:

RailCar Compartments

Melt Flow Index (g/10 min.):
Density (g/cc):

Compartment:

MFI:

DCN: QA-RMQC-CERT
Revision No.: 1
Revision Date: 9/27/96

Resin Lot Number:

Y50313

Railcar Number

ACFX 55842

ASTM D1238

ASTM D792
T1 T2
0.660 0.670

Approved

yes

Authorization -

RESTH.ALS



=—Safety Through Accoum‘obilh‘y
STAR... i“éond Recognition

Mobil Polyethylene
Certificate of Analysis

“QUALITY PEOPLE MAKING QUALITY PRODUCTS”

Monica Minter _ March 24, 1997
The Tensar Corporation '

1210 Citizens Parkway

Box 986

Morrow, GA 30260

Mobil Chemical, a major supplier of quality polyethylene, has shipped a lot of Material to
your facility. The lot identification and analysis are listed below. - This-data has been
-supplied by our Quality Control Laboratory located here in Beaumont. If you should need
further information or another copy of this report please call your sales office irr Atlanta,
GA 770-396-4572.

Resin Identification : _ Resin Analysis
_ Test Lot Data

Product Type HYA-022 Density (gms/cc) . L 0.951

l Lot Number Y-50313 - Melt _Indc:x'(g'rhS/ 10 min) I5 0.00
"~ Hopper Car Number ACFX-55842 _

Quantity Shipped 191,300
I Date Shipped 24-Mar-97

P.O. Number 7-9040

Location Shipped to
Morrow, GA -

Thaok you for your business. If you need additional assistance, please do not hesitate to
contact our Sales Representative in your area.

Sincerely,

- C28) L.
, ’ C. A. Winney
. Quality Assurance Specialist

cc: MP-ATLANTA







Appendix 1.2.2

GundSeal®






. GSE CLAY LINING TECHNOLOGY CO.

3150 1st Avenue
Spearfish, SO 57783
605-642-8531

R
- {A Gunde/SLT Environmental, Inc. Comgany)

July 10, 1997

To: Envirocon, Inc. -
Lawarence Livermore Nat'l
Laboratory Site 300
Corral Hollow Road
Tracy, Ca 94550

From: GSE Clay Lining Technology Co.
3150 1lst Ave
Spearfish, SD 57783

Attached are your Quality Control/Assurance documents
for your recent order of Gundseal.

" These documents cover roll numbers:
8469,837.841.842,852,1068-1110.

Item 1) Pages 02-06 are the Bentonite Certificates from
the Bentonite Supplier.

Item 2) Pages_07-10 are the Bentonite Quality Control
Verification sheets done by PG Technology Co.

Item 3) Pages_11,12 is the listing of Gundseal roll
numbers and HDPE supplier roll numbers.

Item 4) Pages_13-31 HDPE Quality Control Certificates.
Item 5) Pages_32-37 Gundseal Quality information.

Item 6) Pages_38-43 Bentonite Quality Control
Verification Daily Production.

Thank you for choosing Gundseal for your project.
Quality is important to us at GSE Clay Lining
Technology Co. If you have questions regarding

this order please call.
Date: ,/0% 97

Ray Brosnahan Z

Manager -
GSE Clay Lining Technology q&

. R




GSE TECHNOLOGIES

CERTIFICATE OF ANALYSIS 1996

SHIPPED FROM: BENTONITE CORPORATION
HCR 69,BOX 112
PRODUCT: NATIONAL GRANULAR LD-16 COLONY PLANT
i BELLE FOURCHE, §O. DAK. 57717
ATTN: MR. RAY BROSNIHAN '
% MESH MESH MESH DRY DRY % MESH MESH MESH DRY DRY
LOAD MOIST FL %t+16 %70 %200 FS PwA MOIST FL ¢at16 %70 %200 FS . PWA
TRUCK No. DATE 10MAY, SMAX  10MAX 2z MAX - JUNE 10 MAX SMAY  10MAX  2MAX
. ‘No. of
$&S 122 06-27-96¢ 82 182 097 131 0.62 . 32 1035 TRUCKS M AVG 1.66 16.45 0.78 po 3| 0.65 3389 102774
S&S 122 06-2896 7.6 18.0 0.77 1.15 047 34 1066 3s: STDDEV 0.48 1.64 0.39 1.97 0.44 2.96 13.67
S&S 122 06-28-96 83 19.0 0.63 0.87 024 33 1066 . \\'
%o MESH MESH MESH DRY DRY
MOIST FL %at16 %10 %200 FS PWA
1D 10 MAY SMAX  10MAY.  IMaX
No. of
TRUCKS « M AVG 1.87 1698 077 2.59 0.76 32.72 1009.12
130 STDDEV 0.88 1.58 0.38 2.39 0.54 2.61 7.1
4
CSE CLAY LINING TECHNOLOGY CO
3150 FIRST AVENUE Q.A. SUPERVISOR
SPEARFISH SD §7783 CARI, JHEINERT
ATTN: MR. RAY BROSNIHAN 07/02/96
FAX: (60S) 642.8539 -
PPEPARED BY: JH
CC: CHARLES McAUGHAN



GSE TECHNOLOGIES

RTIFICATE OF ANALYSIS 1997
ODUCT: NATIONAL GRANULAR LD-16

TN: MR RAY BROSNIHAN

% MESH MESH MESH SWELL DRY
LOAD MOIST FL %+16 %-70 %-200 INDEX PWA
RUCKNo. °~ DATE 1oMaX SMAX 10 MAX 2MAX

3&S 122-42 050897 80 178 124 031 0.1%5 9 1098
&$122-007 05-09-97 19 170 L4 0.19 0.14 36 1058

SHIPPED FROM: BENTONITE CORPORATION

MAY

N of
TRUCKS

YTD
No. of
TRUCKS
29

HCR 69, BOX 112
COLONY PLANT
BELLE FOURCHE, S0. DAK. 57717

% MESH MESH MESH
MOIST FL  %+16 %-70  %-200
10 MAX SMAX . 10 MAX 2 MAX

MAVG 7711 1707 132 0.22 0.14
STDDEV 036 0.57 0.09 0.06 0.01

Y% MESH MESH MESH
MOIST FL %+16 %-70  %.-200
10 MAX SMAX 10 MAX 2MAX

MAVG 770 1643 099 0.55 0.25
STDDEV  6.44 144 8.50 0.47 0.20

GSE CLAY LINING TECHNOLOGY CO.
3150 FIRST AVENUE

SPEARFISH, SD 57783

ATTN: MR. RAY BROSNIHAN

FAX: (605) 642-8539

CC: CHARLES McAUGHAN
FILE . .

"

SWELL
INDEX

35.00
374

SWELL
INDEX

3324
234"

DRY
PWA

1061.00
29.0¢

DRY
PWA

1008.76
120.%9

Q.A. SUPERVISOR
C JHEINERT
03/12/97

PREFARED BY: AWH



GSE TECHNOLOGIES

CERTIFICATE OF ANALYSIS 1997
PRODUCT: NATIONAL GRANULAR LD-14

ATTN: MR RAY BROSNIHAN

\‘?‘:

% MESH MESH MESH SWELL DRY
LOAD MOIST FL %+16 %-70 %-200 INDEX PWA
TRUCK No. DATE wuax IMAX 10MAX 2MAX

Ve,

S&S 1\2‘.‘,-142 06-21-97 €7 173 0.13 .70 0.47 32 91

SHIPPED FROM: BENTONITE CORPORATION
HCR 69, BOX 112
COLONY PLANT
BELLE FOURCHE, 30. DAK. 57717
% MESH MESH MESH
MOIST FL %+l6 %-70 200
\ JUNE 10 MAX SMAX 10 MAX 2MAX
*No. of
TRUCKS MAVG 7.4 1538 016 1.57 0.76

WNo. of
TRUCKS
43

STDDEV e.50 174 086 Q.94 0.40

%% MESH MESH MESH
MOIST FL  %+16 %-70  %-200
10 MAX SMAX 10MAX IMAX

MAVG 7.0 1616 0.72 0.79 0.36
STDDEV 049 155 457 8.69 631

GSE CLAY LINING TECENOLOGY CO.
3150 FIRST AVENUE

SPEARFISH, SD 57783

ATTN: MR. RAY BROSNTHAN

FAX: (605) 642-8539

CC: CHARLES McAUGHAN
FILE

SWELL
INDEX

" 3075

0.97

SWELL
INDEX,

32.67
41

DRY
PWA
969.50
46.13
DRY
PWA
998.56
102.88
Q.A. SUPERVISOR
C J HEINERT
067297
Prepared by: DR?



GSE TECHNOLOGIES

CERTIFICATE OF ANALYSIS 1997
PRODUCT: NATIONAL GRANULARLD-16

ATTN: MR RAY BROSNTHAN

% MESH MESH MESH SWELL DRY
LOAD MOIST FL %+1§ %-710 %-200 INDEX PWA
TRUCKNo. DATE tomaX SMAX 10 MAX 2 MAX

SXS 122142 06-24-97 1.5 154 0.19 0.67 .37 28 801

SHIPPED FROM: BENTONITE CORPORATION
HCR 69, BOX 112
COLONY PLANT
BELLE FOURCHE, SO. DAK. 577117
% MESH MESH MESH
R MOIST FL  %+l6 %-70 %-200
~ JUNE 10 MAX S MAX 10MAX 2MAX
No. of .
TRUCKS M AVG 7.27 1538 0.16 147 0.71

STDDEV 047 164 0.05 0.93 0.39

% MESH MESH

MESH
MOIST FL %+16 %70 %-200
10 MAX S MAX 10MAX 2MAX

MAVG 760 16.09 071 0.79 0.36
STDDEV  0.48 153 0.57 0.68 0.31

GSE CLAY LINING TECANOLOGY CO.
3150 FIRST AVENUE

SPEARFISH, SD 37783

ATTN: MR. RAY BROSNIHAN

FAX: (605) 642-853%

CC: CHARLES McAUGHAN
FILE

SWELL
INDEX

30.44
1.26

SWELL
INDEX

32.57
24§

DRY
PwaA

950.78
68.53

DRY
PWA

4

994.07
105.88

QA. SUPERVISOR
€ J HEINERT
06/27/91

Prepared by: DRP



GSE TECHNOLOGIES

CERTIFICATE OF ANALYSIS 1997
PRODUCT: NATIONAL GRANULAR LD-16

ATTN: MR RAY BROSNIHAN

Y MESH MESH MESH SWELL DRY
LOAD MOIST FL %+l %-70 %-200 INDEX PWwWA
TRUCK No. DATE  10MAX SMAX 10 MAX 2 MAX

S&S 122-142  06-25-97 63 161 025 278 1.34 30 893

SHIPPED FROM: BENTONITE CORPORATION
HCR 69, BOX 112
COLONY PLANT
BELLE FOURCHE, SO. DAK. 37717
5 ‘.l ¥ MESH MESH MESH
e MOIST FL  %%+l6 %70 %200
JUNE 10 MAX SMAX 10 MAX 2MAX
No. of .
TRUCKS MAVG 729 1563 0.19 1.4% 0.72

No. of
TRUCKS
49

STDDEV  0.51 138 0.08 0.93 .40

% MESH MESH MESH
MOIST FL Yetl6 %-10 %-200
10 MAX S MAX 10 MAX 2MAX

MAVG 757 1609 0.66 .36 6.40
STDDEV 0.50 146  0.56 Q.75 034

GSE CLAY LINING TECHNOLOGY CO.
3150 FIRST AVENUE

SPEARFISH, SD 57783

ATTN: MR RAY BROSNIHAN

FAX: (605) 642-3539

CC: CHARLES McAUGHAN
FILE '

3Ls7
241

SWELL
INDEX

14

3267
252

DRY
PWA
958.36
63.33
" DRY
PWA
991.9¢
102.78
Q.A. SUPERVISOR
C § HEINERT
06/30/97
Prepared by: RM



GSE CLAY LINING TECHNOLOGY CO.

3150 1ST AVENUE. ~SPEARFISH, SD 57783
605-642-8531.FAX 605-642-8539

BENTONITE QUALITY CONTROL VERIFICATION

DATE:__06-24-96

BENTONITE SUPPLIER:_BENTONITE CORP.

TRUCK NO.:_ B/L% 271910

MOISTURE:_8.0%

FILTRATE LOSS: 13.2nmL"as received”

-
—

PARTICLE SIZE: L

MES!I _SIEVE SIZE % RETAINED

’ 20 _26.77

40 _12.30

80 ~0.70

100 __0.03

+200 __0.10

-200 —0.15

PLATE WATER ABSORPTION: DIy 824.0

0

WASH 325 SIEVE: 6.2

FREE SWELL: Dry 30,0mL

(Chianten Lamto

TECHNICIAN

g‘rilxl@églmyq/w/xzéz;/VQ

PRODUCTION MANAGER




GSE CLAY LINING TECHNOLOGY CO.

. SPEARFISH, SD 57783
31.FAX 605-642-8539

T AVENUE
5-642-85

-
(]

w
’...m
w
(@]
O\
o 0

BENTONITE QUALITY CONTROL VERIFICATION

DATE:__05-01-97

BENTONITE SUPPLIER:_BENTONITE CORP,

TRUCK NO.: B/L# 278583

MOISTURE:_7.3%

FILTRATE LOSS: _l1l6.4mL "as received”

PARTICLE SIZE:
MESH SIEVE SIZE % RETAINED

20 22.96
40 - 776.13
80 0.71
100 0.00
+200 0.03
-200 0.08

PLATE WATER ABSORPTION:_Dry 919.0C

WASI 325 SIEVE: 2.9 %
FREE SWELL: Dry 30.0mL

TECHNICXAN

RODUCTION MANAGER




GSE CLAY LINING TECHNOLOGY CO.

3150 1ST AVENUE. *SPEARFISH, SD 57783
605-642-8531.FAX 605-642-8539

BENTONITE QUALITY CONTROL VERIFICATION

DATE:___ 06-11-97

BENTONITE SUPPLIER:_BENTONITE CORP.

TRUCK NO.:__B/L#% 279863

MOISTURE:_7.3%

FILTRATE LOSS:_13.6mL "as’received"

rd

PARTICLE SIZE:

MESH SIEVE SIZE % RETAINED
20 17.81
40 79.00
80 2.48
100 0.14
+200 0.44
-200 0.27

PLATE WATER ABSORPTION:_Dry 866.5

o

WASH 325 SIEVE: 3.4

FREE SWELL: Dry 32.5mL

TECHNIS%%gg;&‘
Aﬂﬂnwﬁ/¢ég;77

ODUCTION MANAGER




GSE CLAY LINING TECHNOLOGY CO.

3150 1ST*AVENUE. .SPEARFISH, SD 57783
605-642-8531.FAX 605-642-8539

BENTONITE QUALITY CONTROL VERIFICATION

DATE:___06-23-97

BENTONITE SUPPLIER:_BENTONITE CORP.

TRUCK NO.:__B/L# 279922

MOISTURE:_8.5%

FILTRATE LOSS:_16.8mL "as geceived"

;/‘

PARTICLE SIZE:

MESH SIEVE SIZE

20
40
80
100
+200
-200

PLATE WATER ABSORPTION:_Drv 930.0

[
%

RETAINED

22.61
73.87
1.69
0.16
0.72
0.81

WASH 325 SIEVE: 3.5 %
FREE SWELL: Dry 32.0mL
TECHNICIAM

Aébﬂ%L/é§L77

RODECTION MANAGER

1O



To:

GSE CLAY LINING TECHNOLOGY CO
3150 1ST AVE. .SPEARFISH, SD 57783
605-642-8531. .FAX: 605-642-8539

ENVIROCON, INC.

LAWARENCE LIVERMORE NAT'L
LABORATORY SITE 300 R
CORRAL HOLLOW ROAD

TRACY, CA 94550

GUNDSEAL ROLL #'S: GUNDLINER ROLL #'S:

8469 03040016
837 05036269
841 05036263
842 "
852 05036259

1068 03042480

1069 "

1070 :

1071 03042476

1072 "

1073

1074 ) 03042479

1075 e "

1076 o "

1077 ' 03043866

1078 "

1079

1080 03043864

1081 - "

1082

1083 03038871

1084 "

1085

1086 03039991

1087 "

1088

1089 03038911

1090 "

1091

1092 g 03038913

1093 "

1094
10935 03038912

1096

10897 '

1098 03039989
1099 "
1100

1101 03039993

1102

”

1"

”

"

"

”

b



1103
1104
1105
1106
1107
1108
1109
1110

o

0304386%

"

03034954

03040298
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Quality Control Certificate

RAILCAR : PSPX6828 MANF. DATE : 07/10/71996

MATERIAL : HDT 030 MIL % PROJECT NAME : P.G. TECHNOLOGY/PG

BATCH # : 071096 MR NUMBER : 2210-41 PROJECT # : DS1105

ROLL # : 03040016 LOCATION : HOUSTON ™
TESTING TYPICAL TEST ASTM

TEST PARAMETER FREQUENCY SPECIFICATIONS RESULTS METHOD

Average Thickness (mil) EVERY ROLL 30.0 min 31.0 D 751 NSF Mcd.

Minimum Thickness (mil) EVERY ROLL 27.0 min 27.0 D 751 NSF Mod.

Carbon Black (X) S5TH ROLL 2.0 to 3.0 2.4 D 1603

Carbon Black Dispersion STH ROLL A-1/A-2/8-1 A-2 D 3015

Density (g/cc) STH ROLL 0.940 min 0.945 D 1505 (Meth.A)

Tensile Properties:

Yield Strength (ppi) EVERY ROLL 65 93

Break Strength (ppi) EVERY ROLL 38 126 D 638 Type IV

Yield Elongation (%) EVERY ROLL 10 16 2 ipm

Break Elongation (X) EVERY ROLL . 120 421

Puncture Resistance (lb) EVERY ROLL 39 63 FTHS 101, Meth. 2065

Tear Resistance (lb) EVERY ROLL 22 32 D 1004

Dimensional Stability (%) EVERY ROLL -2.00 to 2.00 -0.15 D 1204 (1 hr, 100C)

ESCR ¢hrs) 1/RAILCAR 1500 min Pending D 1693 NSF MOD.

Tl

QA




Quality Control Certificate

RAILCAR : ACFX36155 MANF. DATE 06/03/1997

MATERIAL : HDT 030 MIL PROJECT NAME : PG TECH/PG TECH

BATCH # : 060397 % MR NUMBER- : 6716-04 PROJECT # : DS3887

ROLL # : 05036269 LOCATION : HOUSTON T
TESTING TYPICAL TEST ASTM

TEST PARAMETER FREQUENCY SPECIFICATIONS RESULTS METHOD

Average Thickness (mil) EVERY ROLL 3¢0.0 miq 30.0 D 751 NSF Mod.

Minimum Thickness (mil) EVERY ROLL 27.0 min 28.0 D 751 NSF Mod.

Carbon 'ﬁ_lack (%) STH ROLL 2.0 to 3.0 2.5 D 1603

Carbon Black Dispersion STH ROLL A-1/A-2/B-1 A-2 D 3015

%,

Density (g/cc) 5TH ROLL 6.940 min 0.946 D 1505 (Meth.A)

Tengile Properties: )

Yield Strength (ppi) EVERY .ROLL 65 87

Break Strength (ppi) EVERY ‘ROLL ™ 38 108 D 638 Type IV

Blongation @ Yield EVERY ROLL 13 15

Break Elongation (%) EVERY ROLL _ 120 430 NSF 54 mod.

Puncture Resistance (lb) EVERY ROLL 39 71 FIMS 101, Meth. 2065

Tear Resistance (1b) EVERY ROLL 22 34 D 1004

Dimensional Stability (%) EVERY ROLL ~2.00 to 2.00 -0.15 D 1204 (1 hr, 100C)

ESCR {(hrs) 1/RAILCAR 1500 min Pending D 1693 NSF MOD.

14



'IIIIIIIII..IIIIIIIII:

RAILCAR : ACFX361S55

MATERIAL : HDT 030 MIL

BATCH ¥ : 060397
ROLL # : 05036263

Average Thickneas {(mil)
Minimum Thickness (mil}

Carbon Black (%)

Carbon Black Dispersion

Density (g/cc)

Tensile Properties:
Yield Strength (ppi)
Break Strength (ppi)
Elongation @ Yield

Break Elongaticn (%)

Puncture Resistance (1lb}

Tear Resistance (lb)

Dimensional Stability (%)

ESCR (hrs}

Quality Control Certificate

. ,j‘,t

TESTING

FREQUENCY

P T

EVERY ROLL
EVERY ROLL

STH ROLL

STH ROLL

STH ROLL

EVERY ROLL

EVERY ROLL™~

EVERY ROLL

EVERY ROLL .

EVERY ROLL

EVERY ROLL

EVERY ROLL

1/RAILCAR

MANF. DATE
MR NUMBER ™~
LOCATION
TYPICAL

SPECIFICATIONS

30.0 min

27.0 min

2,0 to 3.0

A-1/A-2/B-1

0.940 min

65

38

13

120

39

22

-2.00 to 2.00

1500 min

: 06/03/1597
PROJECT NAME : PG TECH/PG TECH

+ 6716-04 PROJECT # : DS3887
: HOUSTON kv s
TEST ASTM
RESULTS METHOD
30.0 D 751 NSF Mod.
27.0 D 751 NSF Mod.
2.8 D 1603
A-2 D 3015
0.94s D 1505 (Meth.A)
91
117 D 638 Type IV
15
447 NSF 54 mod.
83 FTMS 101, Meth. 2065
34 D 1004
-0.30 D 1204 {1 hr, 100Q)
Pending D 1693 NSF MOD.




‘IIIIIIIIIIIIIII..IIIIIIIV

RAILCAR

+ ACFX36155
MATERIAL : HDT 030 MIL
BATCH # : 060397 .
ROLL # : 05036259

Average Thickness (mil)
Minimum Thickness (mil)

Carbon Black (%)

Carbon Black Dispersion
Density (g/cc)

Tensile Properties:
Yield Strength (ppi)
Break Strength (ppi)
Elongation @ Yield
Break Elongation (%)
Puncture Resistance (1b)
Tear Resistance (15)

Dimensional Stability (%)

BESCR (hrs)

Quality Control Certificate

EVERY ROLL
EVERY ROLL

5TH ROLL
STH ROLL

STH ROLL

EVERY ROLL
EVERY ROLL
EVERY ROLL
EVERY ROLL
EVERY ROLL
EVERY ROLL

EVERY ROLL

1/RAILCAR

MANF. DATE : 06/03/1997
PROJECT NAME : PG TECH/PG TECH
MR NUMBER : 6716-04 PROJECT # : DS3887
LOCATION : HOUSTON X
TYPICAL TEST ASTM
SPECIFICATIONS RESULTS METHOD
30.0 min 30.0 D 751 NSF Mod.
27.0 min 28.0 D 751 NSF Med.
2.0 to 3.0 2.6 D 1603
A-1/A-2/B-1 A-2 D 3015
0.940 min 0.946 D 1505 (Meth.A)
65 89
38 130 D 638 Type IV
13 15
120 490 NSF 54 mod.
39 75 FIMS 101, Meth. 2065
22 32 D 1004
-2.00 to 2.00 -0.35 D 1204 (1 hr, 100Q)
1500 min Pending D 1693 NSF MOD.

1o




RAILCAR : PSPX9052
MATERTAL : HDT 060 MIL “F
BATCH # : 120496

ROLL # : 03042480

Average'Thickness {mil)
Minimum Thickness (mil)

ESCR (hrs)

Quality Control Certificate

EVERY ROLL
EVERY ROLL

wt
-4
e

-

un
X

x
Q
~
-

wn
-
x

EVERY ROLL
EVERY ROLL
EVERY ROLL.
EVERY ROLL

1/RAILCAR

MANF. DATE
PROJECT NAME
MR NUMBER
LOCATION

60.0 min
60.0 min

(=]
3
=}

-2.00 to 2.00

1500 min

17

: 1270471996

: P.G. TECHNOLOGY/PG

1 2210-67 PROJECT # : DS1105
: HOUSTON

o
n

g.o00

Pending

[ =]

L=

<

[~

X

1693 NSF MOO.
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RAILCAR

: PSPX9052
MATERIAL : HDT 060 MIL
BATCH # : 120496

ROLL #  : 03042476

TEST PARAMETER

............ .o

Average Thickness (mil)
_ Minimum Thickness (mil)

Carbon Black (%)

Carbon Black Dispersion

Density (g/¢cc)

Tensile Properties:
Yield Strength (ppi)
Break Strength (ppi)

Elongation @ Yield

Break Elongation (%)
Puncture Resistance (ib)
Tear Resistance (lb)

Dimensional Stability (%)

ESCR (hrs)

Quality Control Certificate

TESTING

FREQUENCY

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

‘EVERY
EVERY

ROLL
ROLL

STH ROLL

STH ROLL

S5TH ROLL

EVERY

EVERY.

EVERY
EVERY

EVERY
EVERY

EVERY

ROLL

ROLL-

RoOLL

ROLL

ROLL

ROLL

ROLL

1/RAILCAR

—

MANF. DATE

PROJECT NAME :

MR NUMBER
LOCATION

TYPICAL

SPECIFICATIONS RESULTS

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

60.0 min
60.0 min

2.0 to 3.0

A-1/A-2/8-1

0.940 min

130

75

13

120

80

45

-2.00 to 2.00

1500 min

o

: 1270471996
¢ P.G. TECHNOLOGY/PG
: 2210-67 PROJECT # : DS1105

HOUSTON 16

TEST ASTH
METHOD

62.0 D 751 NSF Mod.
61.0 D 751 NSF Mod.
2.6 D 1603
A-2 0 3015
0.946 D 1505 (Meth.A)
176
216 D 638 Type IV
16 NSF 54 modified
476
108 FTMS 101, Meth. 2065
60 D 1004
-0.25 D 1204 (1 hr, 100C)
Pending D 1693 NSF MOD.
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Quality Control Certificate

RAILCAR : PSPX9052 HANF. DATE  : 12/04/1996

MATERIAL : HDT 060 MIL PROJECT NAME : P.G. TECHNOLOGY/PG

BATCH # : 120496 - MR NUMBER-. : 2210-67 PROJECT # : DS1105

ROLL # : 03042479 ' LOCATION : HOUSTON T
TESTING TYPICAL TEST ASTM

TEST PARAMETER FREQUENCY SPECIFICATIONS RESULTS METHOD

Average Thickness (mil) EVERY ROLL 60.0 min 67.0 D 751 NSF Mod.

Minimum Thickness (mil) EVERY ROLL 60.0 min 62.0 D 751 NSF Mod.

Carbon Black (%) STH ROLL 2.0 to 3.0 2.8 D 1603

Carbon Black Dispersion STH ROLL A-1/A-2/B-1 A-2 D 3015

Density (g/cc) STH ROLL 0.940 min 0.946 D 1505 (Meth.A)

Tensile Properties:

Yield Strength (ppi) EVERY ROLL 130 179

Break Strength (ppi) EVERY ROLL _ 75 202 D 638 Type 1V
Elongation 3 Yield EVERY ROLL 13 17 NSF 54 modified
Break Elongation (%) EVERY ROLL 120 444

Puncture Resistance (lb) EVERY ROLL 80 108 FTMS 101, Meth. 2065
Tear Resistance (lb) EVERY ROLL 45 63 D 1004

Dimensional Stability (%) EVERY ROLL -2.00 to 2.00 0.02 D 1204 (1 hr, 100C)
ESCR (hrs) 1/RAILCAR 1500 min Pending D 1693 NSF MOD.
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RAILCAR : PSPX6212
MATERIAL : HDT 060 MIL
BATCH # : 022197
ROLL # : 03043866

Minimum Thickness (mil)
Carbon Black (%)

Carbon Black Dispersion
Density (g/cc)

Tensile Properties:
Yield Strength (ppi)
Break Strength (ppi)
Elongation @ Yield
Break Elongation (%)
Puncture Resistance (1b}
Tear Registance (1lb)

Dimensional Stability (%)

ESCR (hrs)

.

Quality Control Certificate

.W

TESTING

FREQUENCY

EVERY ROLL

S5TH ROLL

STH ROLL

STH ROLL

BEVERY ROLL
EVERY ROLL

EVERY ROLL~~

EVERY ROLL

EVERY ROLL

EVERY ROLL

EVERY ROLL

1/RAILCAR

MANF. DATE
PROJECT NAME :
MR NUMBER ™

LOCATION

TYPICAL

SPECIFICATIONS RESULTS

54.0 min

2.0 to 3.0

A-1/A-2/8-1

0.940 min

130

75

10

120

80

45

-2.00 to 2.00

1500 min

: 02/21/1997
PG TECHNOLOGY

: 2210-51

PROJECT ¥

: DS1105

: SPEARFISH, SD

TEST

A-2

0.945

168

1s
338

117

61

-0.18

Pending

D 751 NSF Mod.
D 1603
D 3015

D 1505 (Meth.A)

D 638 Type 1V

NSF 54 mod.

FIMS 101, Meth. 2065
D 1004

D 1204 (1 hr, 100C)

D 1693 NSF MOD.




: PSPX6212

RAILCAR

MATERIAL : HDT 060 MIL
BATCH # : 022197 -
ROLL # : 03043864 '

TEST PARAMETER

Minimum Thickness (mil)
Carbon Black (%)

Carbon Black Dispersion
Density (g/cc)

Tensile Properties:
Yield Strength (ppi)
Break Strength (ppi)
Elongation @ Yield
Break Elongation (%)
Puncture Resistance (lb)
Tear Resistance {lb)

Dimensional Stability (%)

ESCR (hrs)

TESTING
FREQUENCY

EVERY ROLL
STH ROLL
STH ROLL
STH ROLL
EVERY ROLL
EVERY ROLL
EVERY ROLL ™
EVERY ROLL
EVERY ROLL

EVERY ROLL

EVERY ROLL

1/RAILCAR

Quality Control Certificate

MANF. DATE
PROJECT NAME
MR NUMBER
LOCATION
TYPICAL
SPECIFICATIONS
54.0 min
2.0 to 3.0
" A-1/A-2/B-1
0.940 min

130

5

10

120

80

45

-2.00 to 2.00

1500 min

+ 02/21/1597

: PG TECHNOLOGY

: 2210-51 PROJECT # : DS1105
: SPEARFISH, SD

0.945

169
189
15
409
107
S8

-0.25

Pending

D 751 NSF Mod.

D 1603

D 3015

D 1505 (Meth.A)

D 638 Type IV
NSP 54 mod.

FTMS 101, Meth. 2065
D 1004

100C)

D 1204 (1 hr,

D 1693 NSF MOD.

1|le[27
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Quality Control Certificate

RAILCAR : PSPX6210 MANF. DATE  : 05/12/1996
MATERIAL : HDT 060 MIL PROJECT NAME : P.G. TECHNOLOGY
BATCH # : 051296 MR NUMBER  : 2210-49 PROJECT # : DS1105
ROLL # : 03038871 LOCATION : SPEARFISH, SD

TESTING TYPICAL TEST ASTH
TEST PARAMETER FREQUENCY  SPECIFICATIONS RESULTS METHOD
Minimam Thickness (mil) EVERY ROLL 54.0 min 57.0 D 751 NSF Mod.
Carbon Black (%) 5TH ROLL 2.0 to 3.0 2.7 D 1603
Carbon Black Dispersion 5TH ROLL A-1/A-2/8-1 A-1 D 3015
Density (g/cc) STH ROLL 0.940 min 0.944 D 1505 (Meth.A).

‘Tensile Properties:

Yield Strength (ppi) EVERY ROLL 130 154
Break Strength (ppi) EVERY ROLL 7 161 D 638 Type 1V
Yield Elongation (X) EVERY ROLL _ 10 15 2 ipm
Break Elongation (X) EVERY ROLL 120 347
. Puncture Resgistance (lbs) 40,000 SF - 100 139 D 4833
Puncture Resistance (lb) EVERY ROLL 80 95 FTHS 101, Meth. 2065
Tear Resistance (lb) EVERY ROLL 45 53 D 1004
Dimensional Stability (%) EVERY ROLL -2.00 to 2.00 -0.25 D 1204 (1 hr, 100C)
ESCR (hrs) 1/RAILCAR 1500 min Pending D 1493 HSF KOD.
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RAILCAR PSPX5942

MATERIAL : HDT 060 MIL

BATCH # 070996
ROLL # : 03039991

TEST PARAMETER

Minimum Thickness (mil)

Carbon Black (%)

Carbon Black Dispersion

Density (g/cc)

Tensile Properties:
Yield Strength (ppi)
‘Break Strength (ppi)
Yield Elongation (%)
Break Elongation (X)

Puncture Resistance (lb)

Tear Resistance (lb)

Dimensional Stability (%)

ESCR (hrs)

TESTING
FREQUENCY

EVERY ROLL
STH ROLL
STH ROLL

STH ROLL

EVERY ROLL
EVERY ROLL
EVERY ROLL
EVERY ROLL

~

EVERY ROLL
EVERY ROLL
EVERY ROLL

1/RAILCAR

Quality Control Certificate

MANF: DATE

PROJECT NAME

MR NUMBER
LOCATION.

TYPICAL
SPECIFICATIONS

54.0 min
2.0 to 3.0
A-1/R-2/8-1

0.940 min

130

10
120

80
45
-2.00 to 2.00

1500 min

L3

e e e

07/09/1996
PG TECHNOLOGY
2210-48 PROJECT # : DS1105

: SPEARFISH sD

TEST
RESULTS

.......

58.0
2.5
A-2
0.945
181
199
14
395
99

60

-0.22

Pending

ASTM
METHOO

D 751 NSF Med.
D 1603
D 3015

D 1505 (Meth.A)

D 638 Type 1V
2 ipm

FTMS 101, Meth. 2065
D 1004
D 1204 (1 hr, 100C)

D 1693 NSF MOD.




PSPX6894
HDT 060 MIL
051496

NINTNN e
VIVI0Y 1)

BATCH # :

TEST PARAMETER

Minimum Thickness (mil)
Carbon Black (X)

Carbon Black Dispersion
Density (g/cc)

Tensile Properties:
Yield Strength (ppi)
Break Strength (ppi)
Yield Elongation (X)

Break Elongation (X)

Puncture Resistance (lbs)
Puncture Resistance (lb)

Tear Resistance (lb)
Dimensional Stability (X)

ESCR (hrs)

Quality Control Certificate

TESTING
FREQUENCY

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

EVERY ROLL
5TH ROLL

STH ROLL

5TH ROLL
EVERY ROLL
EVERY ROLL
EVERY ROLL

EVERY ROLL -

40,000 SF
EVERY ROLL

EVERY ROLL
EVERY ROLL

1/RAILCAR

..........

MANF. DATE
PROJECT NAME
MR NUMBER

1 AAAT T AL
LULAITIUN

TYPICAL
SPECIFICATIONS

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

54.0 min
2.0 to 3.0
A-1/A-2/8-1
0.940 min
130

75

10

120

100
80

45
-2.00 to 2.00

1500 min

24

05/14/1996
P.G. TECHNOLOGY
2210-49 PROJECT # : DS1105

epranrcIou on
SFEARTISN, WV

TEST ASTM
RESULTS METHOD
57.0 D 751 NSF Mod.
2.7 D 1603
A-1 D 3015
0.945 D 1505 (Meth.A)
159
190 D 638 Type IV
16 2 ipm
427
148 D 4833
110 FTMS 101, Meth. 2065
54 D 1004
-0.05 D 1204 (1 hr, 100C)
Pending D 1693 NSF MOOD.




PSPX6894
HDT 060 MIL
051496
03038913

"RAILCAR @
MATERIAL :
BATCH # :
ROLL #

TEST PARAMETER

Minimum Thickness (mil)
Carbon Black (%)
Carbon Black Dispersion
Density (g/cc)

Tensile Propertieé:
Yield Strength (ppi)
Break Strength (ppi)
Yield Elongation (X)

Break Elongation (X)

Puncture Resistance (lbs)
Puncture Resistance (lb)

Tear Resistance (lb)
Dimensional Stability (X)

ESCR (hrs)

TESTING
FREQUENCY

EVERY ROLL
5TH ROLL

5TH ROLL

5TH ROLL
EVERY ROLL
EVERY ROLL
EVERY ROLL .

EVERY ROLL

40,000 SF -
EVERY ROLL

EVERY ROLL
EVERY ROLL

1/RAILCAR

Quality Control Certificate

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

MANF. DATE

PROJECT NAME

MR NUMBER .
LOCATION

TYPICAL
SPECIFICATIONS

54.0 min.
2.0 to 3.0
A-1/A-2/8-1
0.940 min
130

75

10

120

100

- 80

45
-2.00 to 2.00

1500 min

0571471996

2210-49 PROJECT # : DS1105

¢ P.G. TECHNOLOGY

SPEARFISH, SD

TEST
RESULTS

A-1
0.945
158
196
16

440

149
104

54

-0.10

Pending

ASTM
METHOO
D 751 NSF Med.
D 1603
D 3015

D 1505 (Meth.A).

D 638 Type 1V
2 ipm

D 4833

FTHS 101, Meth. 2065
D 1004

0 1204 (1 hr, 100C)

D 1693 NSF MCO.




™

Quality Control Certificate

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

PSPX6894 MANF. DATE

RAILCAR : : 0571471996
MATERIAL : HDT 060 MIL PROJECT NAME : P.G. TECHNOLOGY
BATCH # : 051496 - MR NUMBER : 2210-49 PROJECT # : DS1105
ROLL # : 03038912 ~ ~* LOCATION : SPEARFISH, SD
TESTING TYPICAL TEST ASTM
TEST PARAMETER FREQUENCY SPECIFICATIONS RESULTS METHOO
Hinimum Thickness (mil) EVERY ROLL 54.0 min 57.0 D 751 NSF Mod.
Carbon Black (X) 5TH ROLL 2.0 to 3.0 2.7 b 1603
Carbon Black Dispersion  5TH ROLL A-17A-2/B-1  A-1 b 3015
Density (g/cc) STH ROLL 0.940 min 0.945 D 1505 (Meth.A) .
Tensile Properties:
Yield Strength (ppi) EVERY ROLL 130 160
Break Strength (ppf) EVERY ROLL 75 199 D 638 Type IV
Yield Elongation (X) EVERY ROLL 10 16 2 ipn
Break Elongation (%) EVERY ROLL 120 438
- Puncture Resistance (lbs) 40,000 SF - 100 143 D 4833
Puncture Resistance (lb) EVERY ROLL 80 113 FTMS 101, Meth. 2065
Tear Resistance (ib) EVERY ROLL 45 49 D 1004
Dimensiocnal Stabi!ity (¢3] EVERY ROLL -2.00 to 2.00 Q.25 D 1204 (1 hr, 100C)
ESCR (hrs) 1/RAILCAR 1500 min Pending D 1693 NSF MCD.

o X
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RAILCAR : PSPX5942
MATERIAL : HDT 060 MIL
BATCH # : 070896
ROLL # : 03039989

TEST PARAMETER

Minimum Thickness (mil)

Carbon Black (¥%)

Carbon Black Dispersion

Density (g/cc)

Tensile Properties:

Yield Strength (ppi)
Break Strength (ppi)
Yield Elongation (%)
Break Elongation (¥)

‘,',t

Puncture Resistance (lb)

Tear Resistance (lb)

Dimensional Stability (%)

ESCR (hrs)

Quality Control Certificate

TESTING
FREQUENCY

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

EVERY ROLL
5TH ROLL
5TH ROLL
STH ROLL
EVERY ROLL
EVERY ROLL

EVERY ROLL
EVERY ROLL

EVERY-ROLL™
EVERY ROLL
EVERY ROLL

1/RAILCAR

MANF. DATE
PROJECT NAME :
MR NUMBER  :
LOCATION @

TYPICAL TEST
SPECIFICATIONS RESULTS

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

54.0 min 55.0
2.0 to 3.0 2.5
A-1/A-2/8B-1 A-2
0.940 min 0.945
130 171
75 206
10 17
120 430
80 107
45 58
-2.00 to 2.00 -0.28
1500 min Pending

=7

07/08/1996

PG TECHNOLOGY

2210-48 PROJECT # : DS1105
SPEARFISH SD

ASTM
METHOD

D 751 NSF Mod.
D 1603
D 3015

D 1505 (Meth.A)

D 638 Type IV

2 ipm

FTMS 101, Meth. 2065
D 1004

D 1204 (1 hr, 100C)

D 1693 NSF MOD.
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RAILCAR : PSPX5942
MATERIAL : HDT 060 MIL
BATCH # : 070996
ROLL # : 03039993

it

TEST PARAMETER

------- deceeces

Minimum Thickness (mil)
Carbon Black (%)

Carbon Black Dispersion
Density (g/ce)

Tensile Properties:
Yield Strength (ppi)
Break Strength (ppi)
Yield Elongation (%)
Break Elongation (%)
Puncture Resistance (lb)
Tear Resistance (lb)

Dimensional Stability (%)

ESCR (hrs)

Quality Control Certificate

TESTING
FREQUENCY

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

EVERY ROLL
STH ROLL

STH ROLL

STH ROLL

EVERY ROLL
EVERY ROLL
EVERY ROLL
EVERY ROLL
EVERY ROLL"
EVERY ROLL

EVERY ROLL

1/RAILCAR

..........

MANF. DATE
PROJECT NAME
MR NUMBER
LOCATION

TYPICAL

SPECIFICATIONS RESULTS

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

54.0 min
2.0 to 3.0
A-1/A-2/8-1
0.940 min
130

75

10

120

80

45

-2.00 to 2.00
1500 min

23

0770971996

: PG TECHNOLOGY
: 2210-48 PROJECT # : DS1105
¢ SPEARFISH SO
TEST ASTM
METHOD
57.0 D 751 NSF Mod.
2.5 D 1603
A-2 D 3015
0.945 D 1505 (Meth.A)
164
202 D 638 Type IV
16 2 ipm
453
102 FTMS 101, Meth. 2065
58 D 1004
0.08 D 1204 (1 hr, 100C)
Pending D 1693 NSF MOD.




RAILCAR : PSPX6212

MATERIAL : HDT 060 MIL

BATCH # : 022197 -
: 03043865 '

ROLL #

Minimum Thickness (mil)
Carbon Black (%)

Carbon Black Dispersiocn
Density ({(g/cc)

Tensile Properties:
Yield Strength (ppi)
Break Strength (ppi)
Elongation @ Yield
Break Elongation (%)
Puncture Resistance (1b)
Tear Resistance (lb)

Dimensional Stability (%)

ESCR {hrs)

EVERY ROLL
STH ROLL
STH ROLL
STH ROLL
EVERY ROLL
EVERY ROLL

BVERY ROLL
EVERY ROLDL

EVERY ROLL
EVERY ROLL

EVERY ROLL

1/RAILCAR

MANF. DATE
PROJECT NAME
MR NUMBER
LOCATION
TYPICAL
SPECIFICATIONS
54.0 min
2.0 to 3.0
A-1/A-2/B-1
0.940 min

130
75
10
120
80
45

-2.00 to 2.00

1500 min

: 02/21/1997

: PG TECHNOLOGY

: 2210-51 PROJECT # : DS110S
: SPEARFISH, SD

TEST ASTM
RESULTS METHOD
59.0 D 751 NSF Mod.
2.4 D 1603
A-2 D 3015
0.945 D 1505 {Meth.A)
169
183 D 638 Type IV
15
402 NSF 54 mod.
119 FTMS 101, Meth. 2065
60 D 1004
-0.25 D 1204 (1 hr, 100Q)
Pending D 1693 NSF MOD.




Quality Control Certificate

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

RAILCAR : PSPX6118
MATERIAL ¢ HDT 060 MIL
BATCH # : 091195

ROLL # @ 03034954 E

TEST PARAMETER

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

Hinimum Thickness (mil)
Carbon 8lack (%)

Carbon Black Dispersion
Density (g/cc)

Tensile Properties:
Yield Strength (ppi)
Break Strength (ppi)
Yield Elongation (X)
Break Elongation (X)
Puncture Resistance (lb)
Tear Resistance (lb)

Dimensional Stability (X)

ESCR Chrs)

TESTING
FREQUENCY

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

EVERY ROLL
STH ROLL

5TH ROLL

5TH ROLL
EVERY ROLL
EVERY ROLL
EVERY ROLL
EVERY ROLL ~
EVERY ROLL .

EVERY ROLL

EVERY ROLL

1/RAILCAR

MANF. DATE

PROJECT NAME

MR NUMBER

LOCATION

TYPICAL
SPECIFICATIONS

54.0 min
2.0 to 3.0
A-17A-2/8-1
0.940 min
130

75

10

120

80

45

-2.00 to 2.00

1500 min

0971171995

: PG TECHNOLOGY
: 2210-47 PROJECT # : DS1105

SPEARFISH SO

TEST

RESULTS

0.947

190
167
16
430
123
57
-0.05

Pending

ASTM
METHOO

D 751 NSF Mod.
D 1603
D 3015

D 1505 (Meth.A) .

D 638 Type 1V
2 ipm

FTMS 101, Meth. 2065
0 1004
D 1204 ¢1 hr, 100C)

D 1693 NSF MCO.



RAILCAR : PSPXS818 _
MATERIAL : HSTOSONOOZ
BATCH # : 072796
ROLL # : 03040298

TEST PARAMETER

Minimum Thickness (mil)
* Carbon Black (X)
Carbon Black Dispersion
Density (g/cc)
Tensile Properties:
Yield Strength (ppi)
Break Strength (ppi)
Yield Elongation (X)
Break Elongation (X}
Puncture Resistance (lb)
Tear Resistance (lb)

Dimensional Stability (X)

ESCR (Chrs)

Qual ity Control Certificate

TESTING

FREQUENCY

EVERY ROLL
5TH ROLL

5TH ROLL

5TH ROLL

EVERY ROLL
EVERY ROLL
EVERY ROLL
EVERY ROLL
EVERY ROLL
EVERY ROLL

EVERY ROLL

1/RAILCAR

e

3/

MANF. DATE

PROJECT KAME

MR NUMBER -
LOCATION

TYPICAL
SPECIFICATIONS

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

54.0 min

2.0 to 3.0

A-1/A-2/8-1

0.940 min

140

13
150

80

45

-2.00 to 2.00

1500 min

0772771996
P.G. TECHNOLOGY/PG

2210-56 PROJECT # : D§1105
HOUSTON ™
TEST ASTH
RESULTS  METHOD
57.0 D 751 NSF Mod.
2.4 D 1603
A-2 D 3015
0.946 D 1505 (Meth.A)
181
219 D 638 Type IV
16 NSF 54 modified
461
97 FTMS 101, Meth. 2065
55 D 1004
-0.35 D 1204 (1 hr, 100C)
Pending D 1693 NSF MCO.




GSE CLAY LINING TECHNOLOGY CO.
3150 1ST AVE. .SPEARFISH,SD 57783
605-642-8531.FAX: 605—§42-8539

GUNDSEAL
FINAL PRODUCT WEIGHT

Manufacturing Date:_JULY 23,96

Test Results

da. Average ThicCKnesSS.:seeecssesasssssnaes +23 in.

b. Average Total Weighyifyf 1.31 Lbs. sq.ft.
Nominal Geomembrane Weight .18 _Lbs. sqg.ft.
Bentonite Coating Weight 1.13_ Lbs.sqg.ft.

Test Results For

Roll #: 8454 which covers rolls from

#: 8448 to_# 8473

S



GSE CLAY LINING TECHNOLOGY CO.
3150 1ST AVE. .SPEARFISH,SD 57783
605-642-8531.FAX: 605-642-8539

GUNDSEAL
EINAL PRODUCT WEIGHT

Manufacturing Date:_JUNE 10, '97

Test Results

a. Average ThicknesSeisteseecsoeeccsces .25 in.

b. Average Total Weigbfi?" 1.36 Lbs. sg.ft.
Nominal Geomembrane Weight 175 _Lbs. sg.ft.
Bentonite Coating Weight 1.185 Lbs.sg.ft.

Test Results For

Roll #: 830 which covers rolls from

#: 825 to_# 849

33



GSE CLAY LINING TECHNOLOGY CO.
3150 1ST AVE. +-SPEARFISH,SD 57783
605-642-8531.FAX: 605-642-8539

GUNDSEAL
FINAL PRODUCT WEIGHT

Manufacturing Date: JUNE 10, '97

Test Results

. Average ThicKnesSS.ieeeeseseeeocenss 225 in.
b. Average Total Weighﬁwﬂ 1.34 Lbs. sq.ft.
Nominal Géomembrane Weight 175 Lbs. sg.ft.
Bentonite.Coating Weight 1.165_Lbs.sg.ft.
Test Results For
Roll #: 855 which covers rolls from

#: 850 to_# 862
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GSE CLAY LINING TECHNOLOGY CO.

3150 1ST AVE. .SPEARFISH,SD 57783

605-642-8531.FAX: 605-642-8539

GUNDSEAL
FINAL PRODUCT WEIGHT

Manufacturing Date:_JULY 07, '97

Test Results

in.

a. Average Thickness..........ovoveeen .3

b. Average Total Weighffﬂf 1.72
Nominal Geomembrane Weight .34
Bentonite Coating Weight ' 1.38

Test Results For

Roll #: 1070 which covers rolls from

#: 1068 to_¢# 1085

35
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GSE CLAY LINING TECHNOLOGY CO.
3150 1ST AVE. .SPEARFISH,SD 57783
605-642-8531.FAX: 605-642-8539

GUNDSEAL
FINAL PRODUCT WEIGHT

Manufacturing Date:_JULY 07, '97

Test Results

a. Averadge ThiCKNEeSS:esesesesocsesooss .29 in.
b. Average Total Weighﬁf*“ . 1.56 Lbs. sqg.ft.
Nominal Geomembrané Weight .34 Lbs. sg.ft.
Bentonite Coating Weight 1.22 Lbs.sg.ft.

Test Results For

Roll #: 10884 which covers rolls from

#: 1086 to_# 1103

Sl



GSE CLAY LINING TECHNOLOGY CO.
3150 1ST AVE. .SPEARFISH,SD 57783
605-642-8531.FAX: 605-642-8539

GUNDSEAL
FINAL PRODUCT WEIGHT

Manufacturing Date:_JULY 07, '97

Test Results

a. Average ThicknessS..coeeeccssscocens .29 in.

b. Average Total Weight™™~ 1.61 _Lbs. sg.ft.
P —

Nominal Geomembrane Weight .34 Lbs. sg.ft.

Bentonite Coating Weight 1.27 Lbs.sg.ft.

Test Results For

Roll #: 1103 which covers rolls from

#: 1104 to_# 1110

37



GSE CLAY LINING TECHNOLOGY CO.
3150 1ST AVE. .SPEARFISH, SD 57783
605-642-8531.FAX: 605-642-8539

BENTONITE QUALITY CONTROL VERIFICATION
DATLY PRODUCTION

Date: 07-23-96

Time:_ _ AM

Moisture Content: 8.0%

Filtrate Loss: 21.6 mlL"as received"”

Free Swell: Drv 34.0 mL/29g.

Gundseal Moisture: 20.87%

Chabe Tt

Techni&ian .

% ; Production Manageér

38



GSE CLAY LINING TECHNOLOGY CO.
3150 1ST AVE. .SPEARFISH, SD 57783
605-642-8531.FAX: 605:642—8539

BENTONITE QUALITY CONTROIL,_ VERIFICATION
DATILY PRODUCTION

Date: 07-23-96

Time: _PM

Moisture Content: 7.8%'

Filtrate Loss: 16.4 mL"as received"”

Free Swell: Dry 31.0 mL/2g.

Gundseal Moisture:_21.08%
———————
CL{?«ZQ;/ AEKJZAM—
Teclhician

/ﬂpzovﬂbééi;7

Production Manager

5%



GSE CLAY LINING TECHNOLOGY CO.
3150 18T AVE. .SPEARFISH, SD 57783
6(_[5-642.—8531.5‘2—3)(: 605=642-8539

Date:  06-10-97

Time:__ AM

Moisture Content: 7.7%

Filtrate Loss: 18.4 hL;as received"”

Free Swell:__Dry 33,5 mL/2q.

Gundséal Moisture: 22.2%

(L/ZC«. S / G Z_\;.:

Technitcian

o /

Yaud ;/—' /‘//w/n//)'%//z A
/ / Production Manager

<A0



GSE CLAY LINING TECHNOLOGY CO.
3150 1ST AVE. .SPEARFISH, SD 57783
605-642-8531.FAX: 605-642-8539

BENTONTITE QUALITY CONTROL VERIFICATION
DAILY PRODUCTION

Date: 06-10-97

Time:_ __PM

Moisture Content:__8.0%

- -

Filtrate Loss: 17.6 mL"as received"

Free Swell: Drv 34.0 mL/29g.

Gundseal Moisture: 20.1%

ot T
- ﬂw//?

Préoduction Manager

gy24



GSE CLAY LINING TECHNOLOGY CO.
3150 1ST AVE. .SPEARFISH, SD 57783
605-642-8531.FAX: 605-642-8539

———.——_—_—.———-———————_—._—

Date: 07-07-97

Time: AM

Moisture Content: 7.5%

Filtrate Loss: 18.4 mL"ag recejived”

4/'

Free Swell: Dry 32.0 mL/2qg.

Gundseal Moisture: 23.0%

—_ -

/
(%L@W /e LA

Techni¥&ian

/20 f/ ;MMM’ /Z/,ﬁ

Production Manager

LER



GSE CLAY LINING TECHNOLOGY co.
3150 1ST AVE. .SPEARFISH, SD 57783
605-642-8531.FAX: 605-642-8539

BENTONITE QUALITY CONTROL_VERIFICATION
DAILY PRODUCTION

Date: 07-07-97

Time: PM

Moisture Content: 7.7%

Filtrate Loss: 17.6 mL"as received"”

Free Swell: Drv 31.5 mL/2g.

Gundseal Moisture: 20.9%

CL L Tl

Technic&an

Préduction Manager

SR



GSE Lining Technology, Inc.

19103 Gundle Road
Houstan, Texas 77073

800-435-2008
281-443-8564
14 JULY 1997 § Fox 218754010
JEFFREY BROWN
ENVIROCON INC.
LABORATORY SrtE 300
CORRAL HoLLOW RoAD
TRACY CA 94550

RE: LAWRENCE LIVERMORE NATIONAL LABORATORY
GSE JoBNo. L1241

~ " CERTIFICATION

GSE hereby certifies that no reclaimed polymer will be used in the production of materials for the
above referenced project. Recycled material reworked from GSE’s manufacturing process may
be added, but will not exceed 2% by weight.

GSE hereby certifies the 60 mil backing of the GSE Gundseal® is manufactured exclusively from
TR-400GS resin manufactured by Phillips for GSE.

GSE hereby certifies the extrudate is made from the same resin as the HDPE geomembrane liner.

GSE HDPE geomembranes meet all requirements for NSF 54. Please see attached official listing.

[

NATHAN I}/Y ‘
TECHNICAL SUPPORT ENGINEER

For environmental lining solutions . . . the workd comes fo GSE.®
A Gundle/SIT Environmeantal, Inc. Company



MAY-@1-1557 14:E3 PHILLIPS GA LAB 713 475 32 P.ea s

PHILLIPS CHEMICAL COMPANY

A DIVISION OF PHILLIPS PETROLEUM COMPANY
BOX 762 » PHONLE: 713 475-3888

PASADENA, TEXAS 77501-0732 May 01, 1997
PHILLIPS PLASTICS RESINS eyt
Houston Cheemeal Comgiex JEY®y B&39-37
- -~ PAY. -na;aanﬁe;z-‘n
- fdod T U=TOOGY

GSE Lining Technology, Inc.

15103 Gundle Road
Houston, TX 77073

Rick Schaefgr

This letter will certify that the Marlex* regin shown below,
as supplied by Phllllﬁa Chemical C_‘Qnrp:_a_gy, conforms to cur

manufactu*;ng specxfication. ...... -

HEM TR-400GS

_ Type:
Lot Number: 7170422

P.0. Number: VERBAL

Date Shipped: 04/30/57
Package: PSPX 6046
Quantity: 185700 I1.BS.
Melt Index, ASTM D1238: .090 G/10 MIN

EIMI Flow Rate,ASTM D1238:
Density, ASTM D1505:- _
HIMI/MI Ratioc: -~
Producrtion Date:

ESCR, F/s50, .Cond.
T’\.~ O Y ——

-
P PR R Wy BN By S P8 — - Lculy::'
Cclor: :

-

B:
a

.
——— e
[ oAy —

J. Vaden
Qualitcy Asggurance Manager

Py

‘pat. Off.

11.2 G/10 MIN
.838 G/CC

124, GM/10 MIN
04/01/97

1500 HOURS *»*
<-70 C *==

101.75¢

Value (not tested on each lot)



. Report Date
08-Jul-97

Welding Rod Test Results

Test Date: 07-Jul-97
Rail Car No. PSPX6046
Resin Type: TR 400GS
. Lot No. 7170422
"Property ’ Test Method Result
Average Thickness, in. measurement by caliper | 0.199

Melt Flow Index, g/10 min.] ASTM D 1238, (190/2.16)| 0.09

Density, g/cc ASTM D 1505 0.945

Carbon Black Content, % ASTM D 1603 : 2.4



™

- GSE Lining Technology, Inc.

19103 Gundle Road
Houston, Texas 77073
800-435-2008
713.443-8564

Fax: 713-875-6010

it

Tuly 25, 1997

M., Jeffrey Brown
Construction Manager
Envirocon, Inc.

5200 Little Brush Road
Placerville, California 95667

Re: Lawrence Livermore National Laboratory Closure; GSE Job L1241

Dear Mr. Brown,

This letter will serve as the certification that the 60 mil texture Gundseal installed at the Lawrence Livermore
National Laboratory Pit 6 Landfill Closure Cover Site 300 in Tracy, California by GSE Lining Technology is in
accordance to the manufactors instructions. GSE installed this product in July 1997.

If there are any questions, please call.

For environmental lining solutions . . . the world comes to 6SE™
A Gundle/SLT Environmental, Inc. Company
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Geocomposites






‘ Quality Control Certificate

RAILCAR : ACFX55181 MANF. DATE : 07/06/1997
MATERIAL : FA2080080J PROJECT NAME : LIVERMORE LABS CLOS
BATCH # : 070697 e MR NUMBER~ : 1680-01 . PROJECT # : L1241 -
ROLL # : 10071824 ' LOCATION : PLACERVILLE CA 001
TESTING TYPICAL TEST - ASTM
TEST PARAMETER FREQUENCY SPECIFICATIONS RESULTS METHOD
Average Thickness (mil) STH ROLL 200.0 min 204.0 D 1777
Carbon Black (%) ' STH ROLL 2.0 to 3.0 2.3 D 1603
Density (g/cc) STH ROLL 0.940 min 0.957 D 1505 (Meth.A)
Wc/Unit Area (net) 1lb/sf 5TH ROLL 0.160 min 0.19%5 D 3776

Tensile Properties:

T.S. @ Break, MD (ppi) STH ROLL 25 114 D 5034/D 5035
T.S. @ Break, FAB (ppf) STH ROLL 480 16862 D 5034/D 5035

Peel Strength (g/in):

Min MD Top (g/in) STH ROLL 227 min 6§12 F 504
: Min MD Bottom {(g/im) 5TH ROLL 227 min 601 F 904
Avg. MD Top (g/in) STH ROLL 454 min 754 F 904
Avg. MD Bottom (g/in) STH ROLL 454 min 761 F 904

* The above test results assure the quality of the following roll #:
10071825 10071826 10071827 10071828




CA 001

LIVERMORE LABS CLOS
PLACERVILLE

PROJECT NAME
LOCATION

FA2080080J
10071829

MATERIAL

ROLL #

-
7
«

£+

]
-

METHOD

RESULTS

SPECIFICATIONS

FREQUENCY

TEST PARAMETER

[+]
o
~

5
£
o
©
[y

D 1505 (Meth.A)
D 5034/D 5035

D 1603

2.3
0.957
s6

2.0 to 3.0
0.940 min

28

STH ROLL
STH ROLL

STH ROLL

Carbon Black (%)
Density (g/cc)

T.S. @ Break, MD (ppi)
Peel Strength (g/in)

<t
an
[ Y

o~
o

F 904
F 904

1243
1361

227 min

454 min

STH ROLL
5TH ROLL

{g/in)

Min MD Bottom (g/in)

Avg. MD Top

<
]
0

10071833

10071831 10071832

10072830



Quality Control Certificate

RAILCAR : ACFX59181 ) MANF, DATE : 07/07/1997

MATERIAL : FA2080080J PROJECT NAME : LIVERMORE LABS CLOS A
BATCH # : Q70797 = MR NUMBER™ : 1680-01 PROJECT # : L1241
ROLL # : 10071830 . LOCATION : PLACERVILLE CA 001

TESTING TYPICAL TEST ASTM

TEST PARAMETER FREQUENCY SPECIFICATIONS RESULTS METHOD

Average Thickness (mil) S5TH ROLL 200.0 min 202.0 D 1777

Carbon Black (%) STH ROLL 2.0 to 3.0 2.3 D 1603

Density (g/cc) S5TH ROLL 0.940 min 0.957 D 1505 ({Meth.a)
Wt/Unit Area (net) lb/sf STH ROLL 0.160 min 0.192 D 3776

Tensile Properties:
T.S. @ Break, MD (ppi) STH ROLL 25 ' s3 D 5034/D 5035

Peel Strength (g/in): ) o

Min MD Top (g/in) STH ROLL 227 min 714 F 904
Mirn MD Bottom (g/in) STH ROLL 227 min 560 F 904
Avg. MD Top (g/in) STH ROLL 454 min 951 F 904
Avg. MD Bottom (g/inm) STH ROLL 454 min 747 F 904

* The above test results assure the quality of the following roll #:
10071831 10071832 10071833 10071834




‘ |

RAILCAR : ACFX59181
MATERIAL : FA2080080J
BATCE # : 070797

: 10071835

ROLL #

TEST PARAMETER

Average Thickness (mil)

Carbon Black (%)

Density (g/cc)

Wt/Unit Area (net) 1lb/sf

Tensile Properties:

T.S. @ Break, MD {ppi)

Peel Strength (g/in):

Min MD Top (g/in)

Min MD Bottom (g/in)

Avg. MD Top (g/in)

Avg. MD Bottom (g/in)

Quality Control Certificate

: 07/07/1997

PROJECT NAME : LIVERMORE LABS CLOS

MANF. DATE
. MR NUMBER~
) LOCATION
TESTING TYPICAL

FREQUENCY SPECIFICATIONS

STH ROLL 200.0 min
STH ROLL 2.0 to 3.0
STH ROLL 0.940 min
STH ROLL 0.160 min
STH ROLL 25

STH ROLL 227 min
STH ROLL 227 min
STH ROLL 454 min
STH ROLL 454 min

: 1680-01 PROJECT # : L1241

PLACERVILLE CA 001
TEST ASTH
RESULTS METHOD

205.0 D 1777

2.3 D 1603

0.957 D 1505 (Meth.A)
0.185 D 3776

54 D 5034/D 5035
882 F 904

743 F 904

1141 F 904

974 F 904

* The above test results assure the quality of the following roll #:
10071836 10071837 10071838 1007183%




RAILCAR : ACFXS59181 MANF. DATE : 07/07/1997

MATERIAL : FA2080080J PROJECT NAME : LIVERMORE LABS CLOS

BATCH # : 070787 e MR NUMBER > : 1680-01 PROJECT # : Li241

ROLL # : 10071840 LOéATION : PLACERVILLE CA 001
TESTING " TYPICAL TEST ASTM

TEST PARAMETER : FREQUENCY SPECIFICATIONS RESULTS METHOD

Average Thickness (mil) STH ROLL 200.0 min 203.0 D 1777

Carbon Black (%) STH ROLL 2.0 to 3.0 2.3 D 1603

Density (g/cc) STH ROLL 0.940 min 0.958 D 1505 (Meth.A)

Wt/Unit Area (net) lb/sf STH ROLL 0.160 min 0.1%9 D 3776

Tensile Properties: B .

T.S. @ Break, MD (ppi) STH ROLL 25 50 D 5034/D 5035

Peel Strength (g/in): P

Min MD Top (g/in) 5TH ROLL 227 min 925 F 904

Min MD Bottom {g/in) STH ROLL 227 min 1012 F 904

Avg. MD Top (g/in) STH ROLL 454 min 1177 F 904

Avg. MD Bottom {g/in} STH ROLL 454 min 1259 F 304

* The above test results assure the quality of the following roll #:
10071841 10071842 10071843 10071844




‘ Quality Control Certificate

RAILCAR : ACFX59181 MANF. DATE : 07/07/19%7

MATERIAL : FA2080080J PROJECT NAME : LIVERMORE LABS CLOS

BATCH # : 070797 - MR NUMBER- : 1680~-01 PROJECT # : L1241

ROLL # : 10071845 . o LOCATION : PLACERVILLE CA 001
TESTING TYPICAL TEST AS™

TEST PARAMETER FREQUENCY SPECIFICATIONS RESULTS METHOD

Average Thickness (mil) STH ROLL 200.0 min 202.0 D 1777

Carbon Black (%) STH ROLL 2.0 to 3.0 2.4 D 1603

Density (g/CC) STE ROLL 0.940 min 0.958 D 1505 (Meth.A)

Wt/Unit Area (net) 1lb/sf 5TH ROLL 0.160 min | 0.190 D 3776

Tensile Properties:
T.S. @ Break, MD (ppi) STH ROLL 25 57 D 5034/D 5035

Peel Strength (g/in): -

Min MD Top (g/in) 5TH ROLL 227 min 593 F 904
Min MD Bottom (g/in) STH ROLL 227 min 6§74 F 904
Avg. MD Top (g/in) STH ROLL 454 min 724 F 904
Avg. MD Bottom (g/in) STH RCLL 454 min 782 F 904

* The above test results assure the quality of the following roll #:
10071846 10071847 10071848 10071849




10071849

‘

RAILCAR : ACFX531381
MATERIAL : FA2080080J
BATCH # : 070797
ROLL # : 10071848

TEST PARAMETER

Average Thickness (mil)

Carbon Black (%)

Density (g/cc) |
Wt/Unit Area (net) 1lb/sf

Tensile Properties:
T.S. @ Break, MD (ppi)
T.S. @ Break, FA3 (ppf)

Peel Strength (g/in):
Min MD Top (g/in)
Min MD Bottom (g/in)

Avg. MD Top ({(g/in}

Avg. MD Bottem (g/in)

Quality Control Certificate

TESTING

FREQUENCY

5TH ROLL

STH ROLL
STH ROLL

STH ROLL

STH ROLL’
STH RQLL

-

STH ROLL
STH ROLL

STH ROLL
STH ROLL

e

-

MANF. DATE : 07/07/1997
PRQJECT NAME : LIVERMORE LABS CLOS
MR NUMBER : 1680-01 PROJECT # : L1241
LOCATION : PLACERVILLE CA 001
1
TYPICAL TEST ASTM
SPECIFICATIONS  RESULTS METHOD
200.0 min 203.0 1777
2.0 to 3.0 2.4 1603
0.940 min 0.958 1505 (Meth.A)
0.160 min 0.192 3776
25 122 5034/D 5035
480 1787 5034/D 5038
227 min 849 904
227 min 815 904
454 min 1073 F 9504
454 min 1080 904

* The above test results assure the quality of the following roll #:

10071850 10071851 10071852




‘ Quality Control Certificate

RAILCAR : ACFX59181 MANF. DATE : 07/07/1997

MATERIAL : FA2080080J PROJECT NAME : LIVERMORE LABS CLOS

BATCH # : 070797 . MR NUMBER : 1680-01 PROJECT # : L1241

ROLL # : 10071852 a LOCATION : PLACERVILLE CA 001
TESTING TYPICAL TEST ASTM

TEST PARAMETER FREQUENCY SPECIFICATIONS RESULTS METHOD

Average Thickness (mil) STH ROLL 200.0 min 205.0 D 1777

Carbon Black (%) STH ROLL 2.0 to 3.0 2.2 D 1603

Density (g/cc) STH ROLL 0.940 min 0.958 D 1505 (Meth.A)

We/Unit Area (net) 1b/sf STH ROLL 0.160 min 0.193 D 3776

Tensile Properties:
T.S. ® Break, MD (ppi) STH ROLL 25 57 D 5034/D 5035

Peel Strength (g/in): s

Min MD Top (g/in) 5TH ROLL 227 min 734 F 904
Min MD Bottom {g/in) . STH ROLL 227 min 639 F 904
Avg. MD Top (g/in) STH ROLL 454 min 953 F 904
Avg. MD Bottom (g/in) S5TH ROLL 454 min 845 F 904

* The above test results assure the quality of the following roll #:
10071853 10071854 10071855 10071856
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Safety Through Accountability

Mobil Polyethylene
Certificate of Analysis

“QUALITY PEOPLE MAKING QUALITY PRODUCTS”
Bill Walling June 27, 1997
GSE
19103 Gundle Road = 3
Houston, TX 77073-3515

—
’(ﬂ\ STAR LE and Recognition
: v / | R § P I
N |

Mobil Chemical, a major supplier of quality polyethylene, has shipped a lot of Material to
your facility. The lot identification and analysis are listed below. This data has been
supplied by our Quality Control Laboratory located here in Beaumont. If you should need

further information or another copy of this report please cail your sales office in Irving,
TX 214-580-1040. | .
Resin Identification ) Resin Analysis
Test Lot Data
Product Type HDA-025 Melt Index (gms/10 min) Is 0.65
Lot Number Y-50877 Deasity (gms/cc) 0.953
Hopper Car Number ACFX-59181 -
Quaatity Shipped 193,850
Date of Manufacturs 02-Jun-97 -
P.O. Number 0080002172 [~
Location Shipped to ' '
Westfield, TX

Thank you for your business. If you need additional assistance, please do not hesitate 0
contact our Sales Representative in your area.

Sincerely,

C. A. Winney
Quality Assurance Specialist

DALLAS ' FAX w 33673685 N, Ivy
- FAX v 713202510 K. Swcir

TOTAL P.@6




E_3 =X —~- - 'J - ——
ASTM D 4716
Job Information
Job Name : Envirocon
MR No. : 1680-01
Job No. : L1241
Sample Information
Roll No. : 10072010
Resin Lot No. : Y-50875
Product I.D. : XL4000N001
Test Information _ )
Boundary Conditions: SS Plate
- HyperNet
’ SS Plate

Test Conditions : 10000 psf  normal load(s)

0.1 gradient(s)
Results :
Transmissivity, m%/sec
: Gradient
Pressure (psf) 0.1
10000 2.92E-03

Technician: Mike Emery
Test Date: 7/16/97

Report Date
07/30/97




IGSE

Hydraulic Transmissivity Test Results

ASTM D 4716
Job Information
Job Name : Envircon
MR No. : 1680-01
-Job No. : L1241
Sample Information
Roll No. : 10071846
Resin Lot No. : Y-50877
Product I.D. : X1L.4000N001
Test Information
Boundary Conditions: SS Plate
- HyperNet

SS Plate

Test Conditions :

10000 PSF  normal load(s)

0.1 gradient(s)
Results :
Transmissivity, m?/sec
Gradient
Pressure (psf) 0.1
| 10000 2.76E-03

Technician: Mike Emery
Test Date: 7/10/97

Report Date
- 07/30/97




m Report Date
07/30/97

Hydraulic Transmissivity Test Results

ASTM D 4716
Job Information
Job Name : Envircon
MR No. : 1680-01
Job No. : 11241
Sample Information
Roll No. : 10071823
Resin Lot No. : Y-50877
Product LD. : X1.40Q0N001
Test Information
Boundary Conditions: SS Plate
«_. - HyperNet
SS Plate

Test Conditions : 10000 PSF  normal load(s)

0.1 gradient(s)
Results :
Transmissivity, m*/sec
Gradient
Pressure (psf) 0.1
10000 3.28E-03

Technician: Mike Emery
Test Date: 7/10/97




GSE

Job Information

Sample Information

Test fnformatz’on

Technician: Mike Emery

Test Conditions :

Hydraulic Transmissivity Test Results

ASTM D 4716
Job Name : Envirocon
MR No. : 1680-01
Job No. : L1241
Roll No. : 10071848
Resin Lot No. : Y-50877
Product I.D. : FA2080080J
Geotextile (A) : 8 oz.
Geotextile (B) : 8 oz.
Boundary ConAditions\: SS Plate
Composite
SS Plate

500 psf  normal load(s)

0.1 gradient(s)
Results :
Transmissivity, m*/sec
Gradient
Pressure (psf) 0.1
500 4.67E-04

Test Date:

Report Date
07/30/97




Report Date

. 07/30/97
Hydraulic Transmissivity Test Results

ASTM D 4716
job Information
Job Name : Envirocon
MR No. : 1680-01
.~Job No. : 11241
Sample Information
Roll No. : 10071988
Resin Lot No. : Y-50875
Product 1.D. : FA2080080J
Geotextile (A) : 8 oz.
= Geotextile (B) : & oz.
Test Information
Boundary Conditions: SS Plate
- Composite
e SS Plate
Test Conditions : 500 psf normal load(s)
0.1 gradient(s)

... 2
Transmissivity, m“/sec

Gradient
Pressure (psf) 0.1
500 5.76E-04

Technician: Mike Emery
Test Date: 7/16/97




Report Date

07/30/97
Hyudranlicr Twanecmicoivityr Taoact Dacrnlés
AAlyuUuiqQquliu 11 aAQiidliiddl Vllj A COUL ANUD UL
ASTM D 4716
Job Information
Job Name : Envirocon
MR No. : 1680-01
Job No. : L1241
Sample Information
Roll No. : 10071824
Resin Lot No. : Y-50877
Product L.D. : FA2080080J
Geotextile (A) : 8 oz.
‘Geotextile (B) : 8 oz.
Test Information :
Boundary Conditions: SS Plate
o Composite

e SS Plate

Test Conditions : 500 psf  normal load(s)

0.1 gradient(s)
Results :
Transmissivity, m’/sec
Gradient
Pressure (psf) 0.1
500 5.94E-04

Technician: Mike Emery
Test Date: 7/10/97




Counc

vozazrr &THR{27)®@&100

\I
[\
0

1699
153¢
1680
158¢
1580
16890
1689
1880
158¢
1680
1589
L5880
1682
1680
1882
1683
1683

01
-Qi
-03
-1
-C:
-01
-Q%
-01
-3
-01
-0l
-0
-qL
-Qy
-01
-0l

-6l

1682-01

680
153C
1382

-Q1
-81

-91

Sampls ID

10071824
10071828

10071338
100718239
1007183¢
1207183:
0071822
10073333
10071834
19071835
102718136
190271837
1037183¢
100718389
10C71840
10071841
20071842
10671343
12€ 71844
1371845
13¢718433
20971849
~207185¢
10071351
10071353

Rail Ca=
Nuymter

ceuw et -

ACFX52133
ACFX52282
ACFXS53131
ACTX5331681
MFPXS$181
ACFX59181
ACTXSS141
ACFXS9181
ACTX59132
ACFX89111
ACFA39.8%
ACFXE3181
ACTXS513)
ACTRS$181
ACPX53181
ACFX52181
ACTKRSS181
ACFX5918%
ATTXS9L3L
ACPXS3L8L
ALTXE9182
ACFXsSLdl
ACFXE31BL
ACTX59181
ACFXS59131
ACrxsolsl
ACFXE9131

07/09/19%7

produss code

manufascuring daz= roll

dace
FAZ3200807  07/06/13997
FA20600803 07/06/19%7
TAZD 00807 07/08/1297
FAIO§00965  07/06/1557
FA20800900 Q7/C6/19%7
FA20320860 07/06/1%97
FA20800800 07/87/1997
FA20800807 07/47/1997
TA0830400 07/07/1937
FAZ080030J 07/07/1987
FA2C20080T 07/07/1899%
FA203008CT 07/37/1997
FA208008¢CT Q770771997
PA20800847 /6771997
PA208003CT 07/37/1987
PA208C03Q 27/97/1997
FA238C080J 07/07/13%7
TA204C080S 07/07/1997
FA2026080J 07/¢7/1397
TA20300807 37/07/1397
TAZU36080T 07/87/1997
FAZOB0080C Q7/07/.997
TA20890807 07/37/1857
7AZ0BCO8OT 07/47/1987
FA23800807 97/37/7L987
TAZ02003¢0T 07/97/19%7
FA20800807 03/07/1935
NJLENOH €03

anippad

07/399/1397
07/C9/19%7
07/08/1997
a7/98/18587
07/08/0797
07/08/1997
07/09/19%7
07/09/1997
07/09/1997

7/09/1%%7
33/C3/1997
07/09/1997
97/89/1957
67/G9/1937
©7/08/1957
07/89/1957
Q7T/03/:937
9%/39/1857
07/03/1927
97/03/1997
97/03/1997
©7/09/1997
07/88/1887
C7/33/%997

07/09/1597

Q7/99/1L997
07/05/1997

Rell
langth
£,

206
200

203
200
a0Q
200
20¢
2090
age
200
280
200
2028
20¢

27

8SBQTEEETL

i val

LEbLl/bpril
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& SYNTHETIC INDUSTRIES

Geosynthetic Products Division June 20, 1997
GSE Lining Technology

Karen Louie

19103 Gundle Road

Houston, TX 77073 = -

BoL: 620001 PO S054327-

This is to certify that Product GEOTEX™ 861, a nonwoven polypropylene geotextile produced
by Synthetic Industries will meet the following certifiable minimum average roll values when tested in
accordance with the proper ASTM test methods. A minimum avérage roll value is calculated as the
mean minus two standard deviations, yielding a 97.5 percent confidence level. This geotextile has been

continuously inspected for the presence of needles and none wers detected.

PHYSICAL PROPERTY TEST METHOD U.S. UNITS S.I. UNITS
Weight ASTM D-5261 8.0 ozvd® 270 g/m?
Thickness ASTM D-5199 90 mils 22 mm
Tensile Strength ASTM D-4632 220 lbs 975N
Elongation ASTM D-4632 50 % 50 %
Trapezoidal Tear ASTM D-4533 95 Ibs 420N
Mullen Burst ASTM D-3786 420 psi 2895 Kpa
Puncture Strength ASTM D-4833 135 Ibs 600N

AQS ASTM D-4751 80 US Standard Sieve  0.180 mm
Permittivity ASTM D-4491 1.5 sec! 1.5 sec!
Permeability ASTM D-4491 0.38 cm/sec 0.38 crv/sec
Flow Rate ASTM D-4451 110 gprv/ft 4480 pm/m’
U V Resistance ASTM D-4355 70 % 70 %

Swergth Resmined alter 500 Murs acposur in Xenon Arc Westheromersr

?c;erely, 2 .

Sid Weiser
Technical Manager
Performance Nonwovens Division

Saiter marss no wasmanty, axpless Of implind. CONCHTING 8 PIOCUC ATEshe MerdunCer otar than at tha wma of geirvmey it shadt De_ol e susily grd :oeftﬂm: oljlod
~erevt ANY IMPLIED WARRANTY OF FITNESS FOR A PARTICULAR PURPQSE 1S EXFRERSLY EXCLUCED AND, TO THE EXTENT THAT!T:S CCW.RAF!Y‘ TOTHE )
SOREGCING SENTENGCE ANY IMPLED WARRANTY OF MERCMANTABILTY IS EPRESSLY EXCLLCES. Any raceMmengasons e JY (ne Seder concarming 83 o
BDOCAIORS o sad IOTUE! 3R DERGVEd 18430 3nd Sefler maxes w0 warraly of iUy o be obisineg. !f 119 produdt oces T meet Synibatic induares Gorenl pubhsted
s 75, anc the & gives nobee 1o SyninelC Industras dolor iasiskiQ e Lroauct, inen Synthatc ledudnas will 1opiscs ne pfoc'mct T CAarQe OF rofund t;u
aurchrase price. This Oala Showt supersenss A previous Qase Sheets for this styke and i3 SudeCt 1G Change without Notice. TN efactivd qare i/ Tus produt Cate 1z 02/169

Synthetic Industries, Inc.
4019 Industry Driva « Chattanoaga, Tennessee = 37416 » USA
Telephone » 423-898-0444 + Fax » 423-899-7619 ¢ 1-800-821-0444

ikt h = -
26nd NILEM0H 229 B9 TEEETL Z#ai31 LEBT/6B7.0




21350 Pege 1

07/03/57
Synthetiec Industries
Iadividual Roll Data
Bill of Lading:620172
roll Style Batch Mass/ Ladb Tengiles Blongation Trap Tear Mullen Punct A0S  Permit
Number Number Area Thdck (MD} (X¥D) (MD} (o) {MD) {XMD) Burst Resist

Ozy milg 1bs  1k&s % % lbs 1bs psi ibs mm seg-1
D5361 05193 D4532 D4632 D4632 D432 DASI3 D4533 DI786 D4833 Da751 D441

5390859A 861 50851 8.5 120 238 323 639 77 106 140 454 163
5088893A- 881 50551 8.7 123 388 348 71 79 114 160 478 177
SQ3C302A €61 50S51 8.3 118 253 é3 108 471 173
S050906A © 851 $0551 8.8 127 278 358 74 81 124 141 491 164
50909474 E&S1 - S0551 8.6 115

e =wd NOLSAOH 825 " BIDQTEEETL ZB:5T /EBT/68/.0

[



05/13/97
Synthelic Indugerieg
Individual Roll Data
Bill of Lading:619942
Roll Style Batch Mass/ Lab Tensile Elongation
¥urber Numoer Azea TRick (MD} [XMD) {(MD} {XMD}
Osy nils 1bs 1&s A L 4
D5261 £5199 D4A532 D632 D4632 D463l
50909542 862 50551 8.9 126 248 389 70 76
5080G364R 861 50581 8.7 ize 268 1
S020968BA 882 $0551 8.4 121 259 337 87 ?¢
5080972A& 861 S0s51 B.3 13§ 249 €8
50909802 861 5¢851 8.5 118 269 335 70 79

P2 3vvd

[ 4 /I)ltﬂé'!
nre=

I

fiap Teayr
(MD)  {xMD)
1bs ibks

D4533 D4s5S33

p.egiay

189

132

147

16:25 Page 1

mamd o

Mullen Punct ACS. Pornmit
rs

psi lbs mm sec-l

484 159

4782 179

4177 161

504 161

475 154
8939 TE8ETL zg 3t 2



08/19/97 08:52 Page 1
Synthetic Industries
Individual Roll Data
Bill of Lading:620001

Roll Style Batch Mass/ Lad Tensile Elongation Tap Tear Mullen Punct A0S Semmit
Number dumber Area Thick (MD) (XMD)] (MDD} (XMD) (MDL (XMD) Burst Resist .
Osy mila 1ibs 1bs L3 x 1bs 1lbs psi lbs mm gac-1

D525 D5195 D4632 D4632 D4S32 D4632 D4533 D4533 D3786 L4833 D47S1 Déas

50509162 §é3 "50851 §.3 116 284 329 7 74 119 182 520 164
SCICI20A 861 50551 8.6 12¢ 261 322 &3 77 108 145 433 187
5080936 g2 50551 8.8 124 269 339 70 78 117 151 476 171
S0S0940A o0l €0551 ¢.4 116 238 (3] 99 468 iss
5090344 861 . 60551 8.1 117 247 335 70 76 1€ 148 434 161

T

Sy

FAS BB/l4

u
L)
[e2]

SQ =Ovd NOLSNOH 339 836B1E6ETL [
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1E:82

87/89/1%37

Dute: 07/08/7371 FADRIC ROLL REFORT BY GSE ROLL § Paga: 2
Tine: 17:1%:23.5) Crom:07/06/97 10:07/07/97

Pabrinet Fabxinat Fabri GSE Top Mfg Gundle Bot Mfg
Dates Mg Roll Mo Prod Code  Prad Code  Pahrin Dencription_& Mig No, Mo, Ha . By,
n1/06797 100718268~ FA20GHGORDY FREOADH20D FABRIC B DZ, S, [ ,061,15 ABYSETES £090918 LBR5L762D S091940
07/06/97 10071827~ PAZDAOAAAJI FBRGBNA200 FABRIC B UZ. §.1.,861,1% 1B8S6764 5090918 : 18854762 5090940
07/06/97 10071828. VFA2DR0D080J  FBRNBOB200  FARRIC 8 OZ. S.I., 861,15 18856764 50909149 18856762  £090940
u7/06/97 18071828  PAZ0B00BOJ  FBROBOA2CH  PFABRIC B OZ. S.1.,861,15 1B8S6766  SNUN91Q 14656762 5090910
07/06797 10071823 FAZOBOUBDJ  FUHOHUBZOD  PRBRIC 6 OZ. 5.1.,6861,15 18856766  503091¢ 18856761 5090920
07/06/97  1UD?IBZY. FA20800800  FBRU308200 FABKIC 8 OZ, S.Y,,661,15 18856766 S090310 18056761 5090320
0T/01/9T 10071830~ FA208008uF  FBRO§N8200 FABRIC 8 0Z. S.T7.,061,15 1856?66  S030910 18856761 5090920
07/07/97T  100718)1- @©A2C800800  FBRDA0G200  FABRIC 8 0Z. S.1.,861,15 180856766  S09091D 18956761 5090920
07/073/791 10071432, PA2080000J  FHROGO4200  PABAIC B OZ. S.1.,861,15 1R8S6%346  £DIDOLD 188567161  SO90Y2LD
07/07/97 10071833 FAZOBUOAOT  FBROB0§200  PABRIC § OZ. S.1.,881,15 21v05670¥ 5050921 18856761  S090920
07/07/97 10071833  FA2080DROJ  FBROGUNLAN  FAHRIC & DZ, S.X_, 861,15 10056704  K0D9D921 18856711 5090964
073/07/97 10073833 PA20B008DJ  PERESESI00 PFARRIC 8 OF. $.Y.,881,15  18856T¢§ 5020910 18856761 5030%28
07/07/97 1007134~ FR2080080F  FARQAGS2D0  FABKIC 6 QZ, $.1.,861,15 18856708 5490921 18856711 5090964
UT/09/9T  1007183%. FA20800B0J  PBROJAB200 PABRIC 8 &Z, S.1..861.15 18856708 5090921 18856711  S090964
n01/07/97 10071836 FA2080000  FBRDAGH20D  PABRIC 8 02, 9.1,,061,15 18856708 5090921 18854711 5090964
017/07/97 10071837 FA20000403  FDBROS08200  FABRIC 8 Q3. S.I.,861,15 10856708  §090921 18656711 5090964
07/07/97 10071836  PA2ZDON08OT  FBROSDNI200  FABHIC ¥ 0Z. S.I. ,86!,15 18656708 5090921 10856711  €0O90964
07/07/97 10071838~ PA20800DBOJ  FPOROEDIZOU  FABAIC @ OZ, B.X,,861,15 18856712  $0904970 YARSETIN H090964
072/07/97 10071838  PA2080080J  PBRGE0S200 FADRIC 8 0Z K._Y.,861,15 18056712  §090%70 16856715  §060955
01/01/97 10071839~ FA2060080F FPANGANEI200  FABRIC B 0Z. S.1.,861,15 18856712 5090970 18856715 5060955
©7/07/%7 10071840, PAZGAGORGS  PBROGOSIVO  PABRIC 8 04, S.1.,861,15 18856712  50%0970 38856715 5064955
01/03/97 10071341~ FA20800800 FBRO408200 FARRIC € 02, S.1.,861,15 18856712 5050970 18856718 5060955
ar/nr/97 10071842 . PA2080080.)  FLIRDAGH200  VPAARIC 8 OZ. 5.1,,861L,18  1BHSGTL2  HQ90970 19HS5T1S  §060955
07/07/97 10071443  FA20800800  FOROYGE200 FABRIC 8 OZ. S.1.,8B6L,15 180%67L0 50909712 18856715 5060955
07/07/97 10071443~ FA2080H803  TBROBOY200  FABRIC 8 OZ. S.I.,061,15 1BRS67L0 5090972 18856714 5NYDIST
07/03/97  L0¢714843  FAZ0EDOBOI  FURUBD3200  FABRYIC 8 OZ. 5.1,,861,15 18BS67y!  $090970 18856715 5060955
0/07/97  10071B44-  FA20B0080J  FBROBOE200  FARRIC § 02, 3.1, 861 15 18856730 5090972 18056734 5090957
0/01/91 100771845 FR2080060J  FBROBOH200  PABRIC 8 0Z. 38.Y.,061,15 18856110  §0%0972 18656214 5090957
07767/97 10071648~ FA2030080J  FBROBO4200  FABRIC 8 OZ. 6.X_,861,15 18856710  §050972 18856734 5090957
07/07/97 10071849~ FA2040080J  FBROOGB204  PARRIC 6 OZ, 6.1.,861,15 18056710 50909712 L8BEL714  SOYBYST
03/07/97 19071850~ FTA20003800  FBROBOR200  FRARIC 8 OX. S.1.,6861,15% 18856710 5050971 18856714  §090957
0107797 LD0T1851~ TA2080D§0J  FOROGOBIOD  FRABRIC 8 OZ. S. i.,ubl.ls 18857012 $0%0§91 1RBSTA06  50909D9
01/01/37 100718577 PA2080080J FBROGDE200  FABRIC 8 O, . BB, 15 18857012 5090891 1B857006 £090909
%?fﬁ?f%%—~—%G%%%%%%———Fh?39&9%¥J<==¥3ﬂ%39=%3%:==ﬁﬁaﬁ¥9_%=9=ﬁ:{¥’%=7%Gir%§=<=%%65?31%*“‘“““““"“*'““"“L‘“*'“““"‘"

07/07/93—100721884..._FA2080L80]

REGRIKD

VT TI T RORI YUY T JuJosur T




~

Counz

MR
numker

1682-01
1539-01
1530-.01
1630-01
3680-01
1580-C1
1680-0%
2380-01
1580-01
15683-01
1682-01
1630-01
1§80-01
128G-01
1630-91
1633-21
1689-01
2680-31
w680-Q3
15850-51
1680~0Q1
1588-02
1§80-31
1530-31
1630-01
1580-23%
WBSid-CL

Sampls IS

10071934
10071825
10072825
10671827
10071828
10071829
10571839
1007183
10071832
00713821
15071934
10071835
10871836
10071837
1007838
1907183%
16371840
1007181
14071042
10071843
10071944
10071845
196719438
10071849
19071252
10071461
10071852

Rail Car

Nunmbe:x

........ -

ACFX59182
ACFX59182
ACFX523481
ACF¥53181
ACFX52181
ACF®S93I81
ACTX5218%
ACFA33131
ACFXS5181
ACPFASILEL
ACFX59181
ACFXGIL82
ACFA39L81
ACEXEa181
ACTX53181
ALTXE318L
ACFXs9ial
ACFX53181
ACFXS3i81
ACFX59181
RCTA5918L
ACFXNII8Y
ACFAS9131
ACFXS3181
ACFX5913s
ACFX59181
ACrXS9LB1

veppae- &CHR (27) @&L00

07,/09/1997

produst code

FAZ0B0080J
FAZ08028CT
FA20800807
FA20808D20J
FA20£¢0805
TA2038080J
rA208008CT
FA2082C105
FA2080080J
FA308038CT
FA2080C80J
FA200008CT
FA208C03C00
TAZ0ACA30T
FA2080080J
FAZ0849030J
FA20360305
FA2089008CJT
£R20800807
TA20E0C805
FA208008CT
FA20800837
FAZICA0C8LC
FA2080080J
FA208038CJ
FA203C28L5
FA203C230J

manufaciuring

date

07/C6/19%7
07/06/1997
07/C8/1997
07/06/1937
97/06/2.997
03/06/1997
03/01/19%7
07/C7/1997
©7/57/2997
87/97/3997
07/64/1357
03/97/18¢7
07/G7/1997
67/07/1857
€7/87/1997
07/37/1897
c7/07/1397
6773771987
07/27/1937
GT/CT/L923
07/27,/3957
37/67/%981
/8771997
c?7/07/1937
07,¢7/1327
27/07/1997
$57/07/1297

MJLEMOH 09

date voll

shxpped

c7/08/19%7
€7/63/19%7
07/08/4937
07/03/2997
97/03/0797
©7/09/1337
87/09/1397
07/08/29%7
¢7/08/1997

7/09/1937
07/09/1997
37/G9/1997
07/03/1997
67/¢9/1397
67/63/19¢7
07/09/192°
07/39/%93%
07/95,1987
07/09/1997
€7/09/+897
07/09/13%7
Q7/09/1997
07/39/1997
¢7/09/3237

1/09/1%%7
27/09/1997
07/08/1997

Roll
length
£t.
200
20¢
20¢
20¢
200

839@BTEEETL

-

[

8

[

A

T
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Appendix 1.2.4

Geotextile






EVERGREEN

T ECHNOLOGIES, INC.

TG 700

-

This letter is given to you as an advisement of our typical properties and is not a cerhﬁcatlon of
the property values with respect to any given roll.

TG 700 is a U.V. stabilized, spunbonded, continuous filament, needlepunched, nonwoven,
malvrrmearnolans anatavila Croastial ad A crne awn mammaavabad 3+ At Coanbaviilas 4 smencridAa

PUL] ru.uy] 4dCTLIT ECULCAL.LLC JPCLLGJ. aqadiliuaves are uLhULPULdLCu 41l VUL \JOTULTALLICY LV PLU viae 111511
chemical resistance. Specific chemical resistance data is available upon request for chemicals
with pH values which range from 2-13. Test results from our laboratory conducted in

accordance with ASTM D 4354 eamn]mc and testn f-r cies have found the followmor

LU TS ity 4l -_- 1T ue i0ulidd Uule 1OlU

representative average roll propertles.

Property Test Procedure Minimum Average Values
Weight ASTM D 5261 8.0 oz/yd?2
Thickness ASTM D 5199 85 mil
Grab Strength ASTM D 4632 215 lbs
Grab Elongation ASTM D 4632 50 %
Tear Strength ASTM D 4533 8  lbs
Mullen Burst ASTM D 3786 375  psi
Puncture Resistance ASTM D 4833 100 1bs
AQOS. ASTM D 4751 212* mm

(70) US Sieve
Permittivity ASTM D 4491 ) 1.3*  sec-1
Water Permeability ASTM D 4491 0.3* cm/sec
Water Flow Rate ASTM D 4491 100* gpm/ft2
U.V. Resistance ASTM D 4355 70@ %

2NN L.\
\YUVU 1usS)

(1) Values in weaker principle direction. Unless noted otherwise, these values represent
minimum average roll values (i.e., test results from any sample roll in a lot, tested in
accordance with ASTM D 4759-88 shall meet or exceed the minimum values listed).

(@ UV resistance testing is based on results from mdependent conformance testing conducted
at South Florida Test Service

*Determined at time of manufacturing; storage and handling conditions which differ from

those found in ASTM D 4873-88 may mese;roperﬁes.

5775-B Glenridge Drive / Lakeside Center, Suite 450 / Atlanta, Georgia 30328-5363
Tel. 404-250-1290 / Fax 404-705-9650 / 800-984-9784
200 Miller Sellers Drive / Evergreen, Alabama 36401

T.l 274 270 ANNTY I Taee 224 8790 _£144
dCL. 229-2/0~VVUT | FdA JI2T°J/0%017TL

3/24/97

A subsidiary of The Tensar Corporation



LoaLuvinvLuyibo NEAVIRY! oW

EVERGREEN
T ECHNOLOGIES, INC.
June 10, 1997
Tensar Coporation
1210 Citizens Parkway
Mormow, GA 30260

Subj; TG700 Geotexdile Certificate of Compliance
Re ;| Order 1575 PO #7-8127
Dear SirfMadam;

This latter certifies that TG700, a 100
manufactured by Bvergreen Technologies,

percent needle free fabdig, shipped FOB Evergreen, Alshama,
meals o exceeds the minimum requirements listed below and was

shipped from Lot #60060 and 60048,

PROPERTY TEST PROCEDURE VALUE(1)
Waight ASTM D 5281 8 azfyd2
Thicknass ASTM D 5198 @5 * Mi
Grab Strength ASTM D 4832 215 ibs
Grab Elongation ASTM D 4832 50 %

Tesr Strength ASTM D ¢533 8  ibs
Mullen Burst ASTM D 37%6 375 psi
Puncture Resistance ASTM D 4833 100 lbs
A0S @ ASTM D 4751 212 * mm
(70) * US Std Sieve

Permittivity ASTM D 4494 13 ™ i/sec
Water Permaability ASTM D 4431 0.3 * cm/sat
Water Flow Rate ASTM D 4491 100 ~ gpmvsqtt
U.V. Resistance ASTM @G53 7 %

{500 hours) ’

(1} Vaiues in weaker principle direction. Unless noted otherwise, these values reprasent minimum average rol
values (1.8. test resuits from any sampied roll in a lof, tested in accordancs with ASTM D 4755-88 shall

meet or exceed the minimum values listed).
(<) Smalier sieve size number represents the maxdimum average il valus.

" Determined at the time of manufacturing, storage and handling conditions which differ from those found in
ASTM D 4873-88 may Influence thesa propertiss.

Unless noted othemwise, this certification is based on testing conducted by Evergraen Technologias Qualty
Assurance & Quality Control festing laboratories at the time of manufacturing. Evergraen Technologles issues
this letter of certification to indicate our commitment (o providing our CuSIOMers with a quality product which will
meet or excsed the minimum average roll values in accordancs with the applicable American Seciety for
Testing and Materials (ASTM) test mathod.

rety,
e\
j

QA Manager kil

5775+ Clenridge Drive / Lakeside Center, Suire 450 / Atlanes, Georgla 30328-5343
Tel. K4-25041290 / Fux 404-705.9650) / 800-3§4-5734
200 Mille: Sellers Drive / Evargreen, Akabyma 36401
Tel. 334=3578-3003 / Fax 334-578-6 141

A ",..- - Rl .- °M~l
“lun, 12 5:29R%7

Received Tine



JUR, D¢ L9910 DIOYIM  LLNDAR BARLE LELANULUVIED

Mass Per Unit Area
Thickness
Grab Tensile/

Elnmormiranm
u&utcs“iiull

Mullen Burst

Puncture Resistance - - -

Trapezoidal Tear
Permeability
Apparent Opening Size

d 5261
d 5199
d 4632

d 3786
d 4833
d 4533
d 4491
d4 7_51

RIRFAVAD]

140,000
100,000
100,000

160,000
100,000
100,000
500,000
500,000

A



06/10/97

EVERGREEN TECHNOLOGIES INC.

UL

2
jonl

PRODUCT GRADE: 10 704 EVERGAEEN, ALABRMA QA
LOT WRMBER: 60049 _—
1. ST ROLLS LOT SOMMARY THER
ROLL DIM.: 1SEL Sin x 1400ft =
Pago Ho. i
AR TIDABILE/ALOWGATZOM
WRIGUT ANTK €4032 . PUrAR RRCTORR TMAY. TEAMA THICKWESS NTIDRAULIC TMSTR AO,Q.
ROLL ' TRET ASTH M.D. c.n. ARTH RS EYANCE AATM D433 ABTH ARTH DALSL ASTH
No. DAXR D201 TENE. EKLaNG. TEMD., RILOMO, DATAS ASFM D402) wa [+ 1] ns1o9 PHAYMIY, oured. (Rvp D41
(op/yaz) (ibe) (V)  (ka} W ooy tibe) (iba) nila)  (mau-1) (ow/smc) (QRO/E€L2) ()
3022007 .3114”5 5.8 283.4 la8.0 2ma,7 61.3 434.7 124.2 107.1 113.9 112
FOZLD0 0824796 8.7  287.6 159.3  209.3 €3.6  414.3
5021001 09/28/98 8.8  360.3 156.3  274.5 74.0  422.%
4
AVERAEE = 8.6 287.8 1%9.1 288.» $8.3 417.2 i23.2 107.1 225.9 113 Q.00 D.000 0.600
£TD, DEVIATION = Q.3 2.3 2.0 2.0 4.0 a.» 0.0 0.0 0.0 q 0.00 0. 000 6.0 0. e00
W

.l

Lo
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05/10/97

EVERGREEN TRCHNOLOGIES INC.,

YRODUCT GRADR: Ta700 EVERORRXI, ALABAMA oA
IOT WUMEXK: 60050
COLOR: BLACK ENGINEER
T SUMMAR
ROLL DIM.: 13ft 5in = 930ft TRST ROLLE 10 b
Rage Wo. 1
GRDD YENSILE/BLASIAR TOM
nRIigay ASTY DAG3Z H. BURAY  FCTURE TRAR. TEAR THICKHESE HUDRAULIC TASTS rO.9.
POLL. TRAT ASTM W0, c.o. ANTH RESINYANCE  ASTM D4%3) A ANTH DS HATER ARTH
NO. PATE D526l TENS, ELOWI., TEND. BIowo. DI766  AATH DISI3  MD < DI19g PARET. PEMM. {Kv) YLOW D4761
{oa/yd2) (1bs) (W) {1bs) () {psd) (ibe} (1ba) {udln) (oeg-1} (wo/een) (gpeseLL} (o)
30215175 i0/w1/9% 1.0 a9y.0 129.0 318.2 84.0 §08.4
5011178 10/01/98 11.1 44.4 199D el 14.4 435.8
¥031178 x0/012/%8 1.3 373.% 180.0 40,3 €18 4,7
3021179 10/01/98 11.4 / 373.0 169.8 neae e71.9 g, e 2877.4
5021100 10/01/86 13.0 348.7 130,90 403.8 3.0 47D.0 150.3 141.2 188.1 129
AVARAIR © 11,2 A87.8 181.5 4.4 89.8 a5n.8 153.9  181.2 158.4% 128 o.00 0.000 ¢.Q
BTD. DRVIAYION = 0.3 31.3 2.» 39,3 53 36.4 4.6 o.0 0.0 a o_00 Qa.008 g.0
¥

R



EVERGREEN

T ECHNOLOGIES, INC.

August 13, 1897

Jeff Brown

Envirpcon - National Labs

Siie 300 -
Tracy, CA 86376 -

Subf: TG700 Geolextile Certificate of Compliance
Re : Ordler 1733 PO # 15421
Dear SirMadam:

This letter certifies that TG700, a 100 percent needle free fabric, shipped FOB Evergreen, Alabama,
manufactured by Evergmn Technologies, meets or exc-eeds the mifimum requirements hsled below and was

shipped from Lot # 70033

PROPERTY \_ ~ TEST PROCEDURE VALUE(1)

_ Weight . ASTM D 5261 8
Thickness ASTM D 5188 95 * Mil
Grab Strength A8TM D 4632 215 bs
Grab Elongation ASTM D 4832 50 %
Tear Strength ASTM D 4533 85 ibs
Mulien Burst ASTM D 3738 375 psi
Puncture Resistance ASTM D 4233 100 ibs
AQS. (2 ASTM D 4751 212 * mm
e (70) * US Std Sieve

Permittivity ASTM D 4431 1.3 * 1/sec
Water Permaability ASTM D 4481 0.3 * cm/sec
Water Flow Rate ASTM D 4491 100 * gpm/sq it
U.V. Resistance ASTM GS3 70 %

(500 hours)

(1) Values In weaksr principle direction. Unless noted otherwise, these values represent minimum average roll
vajues (i.e. test results from any sampled roll in a lot, tested in accordance with ASTM D 4759.88 shall
meet or exceed the minimum values listed).

{2) Smailer sieve size nomber represents the maximum average roll value.

* Determined at the time of manufacturing, storage and handling conditions which differ from those found in
ASTM D 4873-88 may influence these properties.

Unless noted otherwise, this certification is based on testing conducted by Evergreen Technologies Quaiity
Assurance & Quality Controi testing laboratories at the time of manufaciuring. Evergreen Technologies issues
this letier of certification {o indicate our commitment to providing our customers with a quality product which will
meet or exceead the minimum average roil vaiues in accordance with the applicable American Society for
Testing and Materials (ASTM) test method.

Sincerely,
avﬂ&yagl
5775.B Glenridge Drive / Lakseida Centeg, Suite 450 / Atlanta, Georgia 30328-5363

Tel 404-250-1290/ fsx 404-7035-96 50 / §00-984-9784

200 Miller Sellers Drive / Evergreen, Alabama 36401
Tel, 334-578-9003 / Fax 334-§78-6141

A subsidiary of ‘The Tensir Corporarion




[FNRERVEY)

06/28/97 Mm&&?ﬁ;ﬁﬁis INC. REVIEWED BY: -
PRODUCT GRADX: TG 700 EVERGREEN, ALARAMA QANEII’XAA[})(‘QQAOMJ .
1LOT NUMBER: 70033
COLOR: BLACK ENGI J
ROLL DIM.: 15ft x 360ft TEST ROLLS LOT SUMMARY
Page o, 1
RAR TUNGILY JETOMAREION
HWRXOGHT ASTM D462 M. BURS? DUWCTURR TRAP. TBAR THICKNEAS RYDRAULIC TRETS A.0.8.
ROLL TRST AaTM un, a.n, anTy RESISTANCE ABTM D533 oy ATy Dadsl wATER anme
HO. DATE D326 TENS, SLOWG. TRNS. XLOWG. DAI788  ASTM D4B3I3 WD c D%193  PERMIT. PEBN. (V)  FLOW D4751
loa/yd2) (ibs} (8} (s (W) ipeid ] {1ba) {mils) {sec-i) {cw/ses] igEW/LR2}  (ma
7003645 04/01/97 2.1 251.8 163.7 280.7 74,2  381.3 107.4  108.8 131.4 108
7005648 04/07/97 9.1 256.1 163.3 287.% 78.5 3Ip6.2 100,85  134.0 136.2 S0 1.40 0. 340 104.9 0.212
7005647 04/07/97 p.12 251.0 114.3 289.4 73.1%  265.2
7003564 O4/UI/BT 8.5 280.% 156.3 Z77.G0 ©6.8  412.0 118.0 ii7.1 106.9 si
7003670 Q4/07/97 9.0 2849 1500 2w.2 e8.8  ¢d0.3 11,1 112.4 131.2 £ 2.3
7008878  C4/07/%7 e.4 253.0 183.4 287.6 64.4  412.0 109.8  106.3 130.1 %0
7008880 0e/e3/97 B.& 240.5 154.7  292.2 ©6B.8  416.4 108.0  186.1 129,86 o0
7603703 04707757 8.9 2%9.6 167.7 2%6.0 71.3  413.1 118.5  111.6 11B.4 87
7005711 04/07/797 1.5 248.0 14%.2 282.% 7a2.e 410.3
7003719 04/01/97 8.5 250.4 159.2 2048 727 109 % 108,7  111.7 126.1 a7
7005724 04/01/97 8.7 285.7 130.9 29%.3 B80.5 412.9 ?\ '
7005725 04/01/97 8.6 253.1 173.8 304.7 H6.B  400.3 114.3 {114.9 130.3 95 1.50 0.341 118.4 0.212
70057233 04/01/97 8.7 258.9 178.1 203.5  79.9 429.7 /' ';\
7005740 04/07/31 0.7 266.6 174.8 294.2 78.9  413.2 115.0  108.2 121.7 a9
7005750 04/07/93 8.5 257.9 167.7 29%1.2 70.7  413.% '
ID08TLI DA/07/9% 8.9 272.B 174.2 308.%  73.4  435.D 116.7  107.7 "128.1 94
2005760 04/08/97 0.1 "Y288.2 171.6 307.5 76.%  a43.2
7005770 08017972 8.9 273.5 178.3% £56.5 73.3°  413.3 173,98  111.% 126.9 100
790%779 n4/08/97 B.7 269.4 170.4 30.9 80.5 416.7
7605779 D4/0n8/97 8.9 287.7 174.1 318.7 76.6 420.2 124.9  123.6 132.3 92
7005784 04/08/97 a.s 261.7 162.2 £99%.0 73.3 199 .0
7005730 04/08/97 0.8 269.5 172.9 307.1 15.2 423.3
7005196 04/00/97 8.6 270.0, 169.1 294.2 74.8  aia.9 116.0  111.6 129.2 po
7005004 04/08/37 8.8 267.% .172.9 313,77 T7.4  428.)
7005809 04/00/97 8.3 266.7 163.1 308.3 74.4 412.4 112.1 111.6 118.2 90 1.52 0.398 113.9 0.212
7005813 04/08/97 a.a Z79.% 184.4 265.¢ &4.4 4z%.1
7008822 04/08/97 B.4 271.4 165.8 288.7 69.%  411.7
7008026 04/098/97 8.3 257.% 166.8 304,0 75,5 413.5 120.8 107.0 121.2 1)
7008024 048/08/97 =8 2¢2.1 188, 2%8.5 64.3 425.2
7008837 04/00/97 8.3 . 263.0 270.5  272.8 78.§ 399.4 114.7 104.4 110.7 B8R



Lus NOMBER: 70033 ' ' Page Wo. 2

GRAB TENSILE/ELOUNGATION

WRIGHT ASTN D832 M. BURBT  PUNCTURE TRAZ. TRAR TRICKWRSS NYDRAULIC TESTS A.0.8.
ROLL TRST ABTN w.D. C¢.D. p ¥ ¢ RESIBTANCE ABTN D453) ROTH ASTM DA4SL HATER ASTH
WO, DATR D5261 TRNS. KRG, TENS, RLONO, D3786  ANTM D433 D (&3] D5198  PRIMIT. PERM.{KV) FLOW DAIsL
foz/yd2) ({lbs) (V) {dby} " ipsi) {ibs) {ibw) fnils) {sea-1} {cm/sec) (gpm/Ltd) (am)
7005942 08/00/97 8.3 2%4.%7 169.9 281.6 78.1 434.8
7005047 04/08/97 a.e 275.8 183.0 284.6 7.} 418.9
7005652 Q4708797 9,0 263.6 172.9 300.7 6.4 443.1 107.6  109.3 126.9 ns
7005057 a4/00/97 e.g 273.6 177.2 281.2 4.3 419.9
005887 c4/08/27 8.7 283.7 2a7.% 3c31.2 81.3 $16.0 213.8 1.2 228.2 ge .
7005873 81/09/97 a.4 256.3 170.7 2m.a 12,8 4a14.1 '
7005677 04709797 8.5 267.6 179.3  313.% 78.1 424.0
J005882 04 fou/py . 8.5 257.2 1e8.n 2781 sg.@ a3s.x 126 .8 36.8 125.0 87
7003887, 04/09/97 0.4 251.9 169.3 273.9 76.9 411.9
7005891 04/09/97F 8.3 250.3 172.0 28%.0 7%5.0 413,98
7003695 04/09/9? s.4 256.7 159.9 281.7 63.0 428.3 128.3 102.7 126.7 65 1.63 D.423 123.4 0.212
7005300 04/99/97 6.8 ) 273.6¢ 168.23 292.4 N.1 g42.2
TOO330% 08/09/97 9.3 257.2 163,3 290.4 72.0 410.6
7003913 04/09/97 9.5 257.0 150.3 279.3 87.3 426.6 113.5  107.8 12h.3% 33
7003914 00/09/97 16.4 453.2 165.3 532.7 16.7 733.5
AVERAGE w 5.8 267.0 1833 290.6 74.2 424.3 114.7  110.2 126.1 82 1.94 0.378 115.2 0.212
STD. DEVIATION = 1.2 30.0 12.3 37.8 5.0 49.0 6.2 5.8 6.1 4 0.11 0.041 7.8 0.000
//'\ \\
AN

A



Appendix 1.3

Conformance Testing






Appendix 1.3.1

Geogrid






JUNE 1997 977-5116

LAWRENCE LIVERMORE NATIO
PIT 6 LANDFILL CLOSURE
CALIFORNIA

SPACING BETWEEN
STRANDS (in) 0.656 - 0.662 0.658 0.655 - - - - -
CALIPER METHOD

CARBON BLACK
CONTENT (%) 2.73 - 2.23 2.41 2.56 - - - - -
ASTM D 1603

WIDE WIDTH
TENSILE STRENGTH
(Ibs/ft} 8955 - 9243 9326 9209 - - - - -
ASTM D 4595

WIDE WIDTH

TENSILE ELONGATION

{ibs/ft} 11.0 - 12.8 12.2 11.9 - - - - -
ASTM D 4595

RIB TENSILE

STRENGTH

{Ibs/ft) - 9773 - - - - - - - -
GRI GG1

L

5116GG

Golder Construction Services, Inc.



ROLL DESIGNATION: 15452-38

AvG

SPACING
BETWEEN CARBON WIDE WIDTH WIDE WIDTH
STRANDS BLACK TENSILE TENSILE
Caliper Method CONTENT STRENGTH ELONGATION
{in) {%) {Ibs/ft) (%)
1. 0.615 2.47 9130 12.3
2. 0.633 2.35 9480 12.5
3. 0.663 9176 11.4
4. 0.665 9399 12.7
5. 0.680 9357 - 12.1
6. 0.681 9412 12.3
7. 0.700
8. 0.687
9. 0.641
10. 0.618
AVG
ROLL DESIGNATION: 15464-16
SPACING
BETWEEN CARBON WIDE WIDTH WIDE WIDTH
STRANDS BLACK TENSILE TENSILE
Caliper Method CONTENT STRENGTH ELONGATION
(in) (%) (Ibs/ft) (%)
1. 0.625 2.59 8919 11.2
2. 0.655 2.53 9020 1.4
3. 0.670 9276 12.4
4. 0.625 9399 12.3
5. 0.650 9407 12.5
6. 0.697 9233 11.8
7. 0.664
8. 0.663
9. 0.665
10. 0.640

11.9




ROLL DESIGNATION: 15347-49

SPACING
BETWEEN CARBON WIDE WIDTH WIDE WIDTH
STRANDS BLACK TENSILE TENSILE
Caliper Method CONTENT STRENGTH ELONGATION
(in) (%) (Ibs/#t) (%)
1. 0.640 2.74 8836 9.4
2. 0.625 2.71 9077 11.9
3. 0.665 8966 11.1
4. 0.659 9530 12.6
5. 0.665 8761 11.1
6. 0.674 8561 9.9
7. 0.685
8. 0.664
9. 0.656
10. 0.625
AVG
ROLL DESIGNATION: 15448-50
SPACING
BETWEEN CARBON WIDE WIDTH WIDE WIDTH
STRANDS BLACK TENSILE TENSILE
Caliper Method CONTENT STRENGTH ELONGATION
(in) (%) (Ibs/ft) (%)
1. 0.605 2.15 9240 12.9
2. 0.610 2.30 9296 12.9
3. 0.690 9266 13.2
4. 0.685 9191 12.4
5. 0.680 9361 12.0
6. 0.699 9105 13.1
7. 0.673
8. 0.690
9. 0.666
10. 0.620
AVG 223 128

Golder Construction Services, Inc.




CPONOGAWN =

-—

AVG

ROLL DESIGNATION: 15347-4S R

SPACING

CETW/ICEAL
BE LYY

STRANDS
Caliper Method
{in)

0.640
0.625
0.665
0.659
0.665
0.674
0.685
0.664
0.656
0.625

CARBON
BLACK
CONTENT
(%)

2.74
2.71

RIB
TENSILE
STRENGTH
(Ibs/ft)’

9487
9771
10040
9397
9875
9935
10129
9741
9995
9362

Golder Construction Services, Inc.




Appendix 13.2

GundSeal®






July 1987 77-5116

PUNCTURE CARBON BLACK CARBON BLACK
THICKNESS DENSITY RESISTANCE CONTENT DISPERSION
(mils) {g/cc) (Ibs) (%) {rating)
1. 60.4 0.945 141.6 139.0 2.42 A3
2. 59.2 0.944 144.1 147.7 2.43 A3
3. 60.8 0.944 143.6 142.0 . A3
4. 60.0 142.0 141.3 A3
5. 61.5 140.8 142.0 A2
6. 60.0 143.0 A2
7. 61.9 143.1
8. 57.9 137.5
9. 59.9 138.7
10. 61.4 140.1

ELONGATION ELONGATION

YIELD STRENGTH AT YIELD - BREAK STRENGTH AT BREAK
(Ib/in. width) (%) (ib/in. width) (%)
MD TD MD TD MD TD MD D
1. 156.3 159.0 18.7 17.0 177.8 182.9 375 421
2. 1555 164.5 19.3  14.9 211.5 204.1 466 464
3. 1624 163.0 19.2  17.2 189.5 152.4 405 337
4. 151.8 161.4 17.7 17.0 204.3 173.6 442 383
5. 156.2 160.9 18.0 17.2 170.1 180.3 350 400
AVG | 156.4 - 161.8 | ['188 166 | [190.6 178.7 | | 407 @ 401 |

Golder Construction Services, Inc.



THICKNESS
{mils)
1. -
2. -
3. -
4, -
5. -
6. -
7. -
8. -
9. -
10. -
AVG o O N

PUNCTURE
DENSITY RESISTANCE
{g/cc) {ibs)

CARBON BLACK CARBON BLACK

CONTENT DISPERSION
(%) {rating)
- A2
- A1l
A1l
B3
A1l
A1

ELONGATION ELONGATION
YIELD STRENGTH AT YIELD BREAK STRENGTH AT BREAK
(Ib/in. width) (%) {Ib/in. width) (%)
MD D MD TD MD TD mMD D
1. - - - - - - - -
2. - - - - - - - -
3. - - - - - - - -
4, - - - - - - - -
b. - - - - - - - -
AVG | 0.0 % 0:0 [ 0.0 0.0 4 [ 0.0 0:0° | P 00 ]
Golder Construction Services, Inc.



THICKNESS
{mils)

SPONOhWN =
L

©
)

AVG

YIELD STRENGTH
(Ib/in. width)
MD  TD

DENSITY
{g/cc)

PUNCTURE
RESISTANCE
{Ibs)

ELONGATION
AT YIELD
(%)

MD TD

CARBON BLACK CARBON BLACK
CONTENT
(%)

BREAK STRENGTH
{Ib/in. width)
MD TD

DISPERSION
{rating)

A1l
A3
A2
A3
A3
A2

ELONGATION
AT BREAK
(%)

MD D

Golder Construction Services, Inc.



July 1997 " 977-5116

PUNCTURE CARBON BLACK CARBON BLACK
THICKNESS DENSITY RESISTANCE CONTENT DISPERSION
{mils) {g/cc) {lbs) (%) {rating)
1. 61.2 0.945 160.1 147.7 2.82 A2
2. 59.6 0.945 152.6 151.7 2.1 A1
3. 59.4 0.945 151.4 151.3 A2
4, 62.5 147.3 151.3 A3
5. 62.4 149.4 149.3 A1l
6. 62.4 148.2 A2
7. 63.0 152.4
8. 59.3 151.2
9. 60.8 146.0
10. 61.1 147.5

ELONGATION ELONGATION
YIELD STRENGTH AT YIELD BREAK STRENGTH AT BREAK
(Ibfin. width) (%) (Ib/in. width) (%)
MD  TD MD  TD MD  TD MD  TD
1. 184.0 173.0 19.1  15.3 226.0 202.0 451 443
2. 178.0 178.0 17.9  19.0 213.0 221.0 414 469
3.  181.0 177.0 185 16.8 186.6 199.0 358 421
4.  181.0 176.0 18.7  15.3 211.0 199.0 416 422
5. 182.0 182.0 19.9  16.7 203.0 ~ 136.7 400 82
AVG [181.2 177.2 | (188 16.6 | f207.9 1915 | [q08 367 ]

Golder Construction Services, Inc.



JULY 1997 977-6116

LAWRENCE LIVERMORE NATIONAL LAB
PIT 6 LANDFILL CLOSURE
CALIFORNIA

THICKNESS
(mils) 644 - §1.2 0.3 - . . - .
ASTM D 5994

DENSITY

fouinany nNnase =
(grely v,

ASTM D 1505

o

zn
.
n

©
D
3
3
‘
L]
1

CARBON BLACK
CONTENT (%) 281 - 277 243 - - - - -

ammsan m oaana

AD M U 1oUS

CARBON BLACK
DISPERSION (1) A2 A2 A2 A3 A2 - - - -
ASTM D 3015

PUNCTURE
RESISTANCE (Ibs) 158.6 - 150.5 1418 - - - - -
ASTM D 4833

STRENGTH AT

YIELD {ppi) 189.8 - 181.2 1564 - - - - -

MDITD {243) 188.1 - 177.2 1818 - - - - -

ASTM D 638

STRENGTH AT
BREAK (ppl) 2223 - 2079 190.8 - - - - .
v i d

AAPTTY 1) «ap
VI T & (&) o,

ASTM D 638

ELONGATION

AT YIELD (%) 21.2 - 18.8
MDITD (2) 8.3 8.8
ASTM D 638

ELONGATION
AT BREAK (%) 429 - 408 407 . - - - -
MD/TD (2) 37 - 367 401 - - - - -
ASTM D 638

(1) Carbon black dispersion was tested according to ASTM D3015 and reported according to the ASTM D2663
dispersion classification chart. 5116GM
{2) MDJ/TD corresponds to Machine Direction / Transverse Direction.
{3) Strength at Break was Mcdified per RFI#4; however Strength at Yield was not modified to reflect textured HDPE propertied.
(4) R denotes a repeated test. Roll # 1106 was accepted for Carbon Black Dispersion properties based on the results of the retest.
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July 1897 -

PUNCTURE
THICKNESS DENSITY RESISTANCE
{mils) {g/cc) {Ibs)

1. 65.1 0.946 159.0 157.2

2. 66.8 0.946 159.5 157.9

3. 64.8 0.945 160.6 162.7

4. 61.2 156.4 161.6

5. 63.9 154.5 156.6
6. 64.4 154.9
7. 64.7 155.4
8. 64.5 1584
9. 65.1 160.5
10. 63.7 162.4

YIELD STRENGTH

{Ib/in. width)

MD TD
1. 189.1 186.0
2. 193.4 186.5
3. 189.9 191.1
4. 186.3 190.3
5. 190.1 186.5
AVG | 189:8 " 188.1 |

ELONGATION
AT YIELD
(%)

MD TD
20.8 18.7
211 185
21.1 19.1
21.8 19.1
21.3 21.1

[2127 193 ]

CARBON BLACK CARBON BLACK

CONTENT

(%)

2.89
2.73

BREAK STRENGTH
(Ib/in. width)

MD

240.8
190.0
230.5
208.8
241.2

TD

131.7
214.2
211.0
227.2
199.6

3 196.7 |

DISPERSION

{rating)

A1
A1l
B4
B4
A3
A1l

ELONGATION
AT BREAK
(%)

MD D
483 53
353 462
452 445
381 484
476 412

b 429 371 |

Golder Construction Services, Inc.




JULY 1997 9776118

PIT 6 LANDFILL CLOSURE
CALIFORNIA

BENTONITE
CONTENT
(ibsift?) (1) 14 - 1.0 1.1 - - - - - -

ASTM D 5983

FREE SWELL
(mi) 20 24 27 26 . . - . . .
ASTM D 5890

{1) Based on 7% moisture content.
5116GCL

Golder Construction Services, Inc.




ROLL DESIGNATION: 1076

BENTONITE FREE
CONTENT SWELL
(Ibs/ft2) (mi)
1. 1.2 20
2. 1.1
3. 1.1
4. 1.0
5. 1.2
AVG .

ROLL DESIGNATION: 1076 R

BENTONITE FREE
CONTENT SWELL
(Ibs/ft?) (mi)
1. - 24
2. -
3. -
4. -
5, -
AVG[

Golder Construction Services, Inc.




ROLL DESIGNATION: 1092

BENTONITE .
CONTENT SWELL
(Ibs/ft2) -
1.1 27
210
8 10
4. 09
W
AvG[TT 10

ROLL DESIGNATION: 1106

BENTONITE FREE
CONTENT SWELL
(Ibs/f?) (mi)
1. 141 26
2. 1.0
3. 1.0
4. 1.1
5 1.1
AVG

Golder Construction Services, Inc.







Appendix 1.3.3

Geocomposite






JULY 1997

LAWRENCE LIVERMORE NATIONAL LAB
PIT 6 LANDFILL CLOSURE
CALIFORNIA

977-5116

ADHESION

STRENGTH

. |{ppi} 1.2 0.8 3.0 1.6 - -
T/B (1) 0.8 0.9 2.4 1.3 - -

ASTM F 904

TRANSMISSIVITY
{m?*/sec) 2,56E-04 2.91E-04 6.03E-04 - - -
ASTM D 4716

(1) T/B corresponds toc Top Fabric and Bottom Fabric.

Golder Construction Services, Inc.

5116GC




ROLL DESIGNATION: 10071824
ADHESION
STRENGTH TRANSMISSIVITY
{ppi) {m?3/sec)
TOP BOTTOM
1. 1.2 0.7 2.23E-04
2. 1.0 0.6 3.35E-04
3. 1.0 1.2 2.10E-04
4, 0.5 0.7
5. 2.4 1.4
AVG 2. 56E:04:
ROLL DESIGNATION: 10072001
ADHESION
STRENGTH TRANSMISSIVITY
(ppi) {m?3/sec)
TOP BOTTOM
1. 4.2 6.14E-04
2. 5.1 3.0 5.70E-04
3. 1.6 1.7 6.26E-04
4, 1.4 1.9
5. 0 1.4
AVG b3.0 2.4

Golder Construction Services, Inc.




ROLL DESIGNATION: 10071842

ADHESION

STRENGTH TRANSMISSIVITY
{ppi) {m3/sec)
TOP BOTTOM
1. . 0.6 2.23E-04
2. 1.2 1.2 3.67E-04
3. 9 1.2 2.82E-04
4, 1.1 1.1
5. 3 0.4
AVG B i - 2.9TE64
ROLL DESIGNATION: 10071842R
ADHESION
STRENGTH TRANSMISSIVITY
{ppi) {m?/sec)
TOP BOTTOM
1. 2.4 1.4 -
2. 2.3 1.6 -
3. 1.5 1.6 -
4. 0.8 1.1
5. 0.8 0.7
AVG

Golder Construction Services, Inc.
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Geotextile






JULY 1997 977-5116

LAWRENCE LIVERMORE NATIONAL LAB
PIT 6 LANDFILL CLOSURE
CALIFORNIA

MASS/UNIT
AREA {oz/yd?) 8.9 11.3 8.5 - - - - - - -
ASTM D 5261

APPARENT
OPENING SIZE

{tm} 0.168 0.168 0.193 - - - - - - -
{U.S. SIEVE NO.) 80 80 70 - - - - - - -
ASTM D 4751

5116GT

Golder Construction Services, Inc.




ROJEC
'PROJECT NAMI

ROLL DESIGNATION: 5021011

MASS PER APPARENT
UNIT AREA OPENING SIZE
{oz/yd?) {mm)
1. 9.22 0.180
2. 38.10 0.180
3. 8.29 0.150
4. 9.11 - 0.150
5. 9.39 . 0.180
6. 8.70
7. 8.44 AVG| =0z
8. 9.10
9. 9.12 EQUIVALENT
10. 8.03 SIEVE SIZE
AVG
ROLL DESIGNATION: 5021175
MASS PER APPARENT
UNIT AREA OPENING SIZE
(oz/yd?) {mm)
1. 9.565 * 0.180
2. 10.47 0.180
3. 10.94 0.150
4. 11.69 0.180
5. 11.77 0.150
6. 12.57
7. 12.59 AVGYH
8. 12.19
9. 10.71 EQUIVALENT
10. 10.98 SIEVE SIZE
AVG

Golder Construction Services, Inc.




ROLL DESIGNATION: 7005799

APPARENT

MASS PER
UNIT AREA OPENING SIZE
(oz/yd?) {mm)
1. 8.34 0.180
2. 8.42 0.180
3. 7.52 0.212
4. 8.73 0.180
5. 8.89 0.212
6. 7.86
7. 8.30 AVG|: 0:193
8. 8.04
9. 8.23 EQUIVALENT
10. 9.23 SIEVE SIZE
AVG
ROLL DESIGNATION:
MASS PER APPARENT
UNIT AREA OPENING SIZE
(oz/yd?) {mm)
1. - -
2. - -
3. - -
4. - -
5. - -
6. -
7. -
8. - _
9. - EQUIVALENT
10. - SIEVE SIZE
AVG

Golder Construction Services, Inc.
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GundSeal® Installation Reports






Appendix 1.4.1

Soil Acceptance Certificate






—GCS

Golder Construction Services, Inc.

CERTIFICATE OF ACCEPTANCE

OF SOIL SURFACE
COMPANY: GSE Lining Technology, Inc. LOCATION: Livermore, CA
19103 Gundle Road PROJECT: LLNL/Site 300-Pit6
Houston, Texas 77073 OWNER: Lawrence Livermore

I, the Undersigned, the duly authorized representative of GSE do hereby accept the area
of soil surface bound by 254 feet east of the west end of the landfill cover to the east end,
covering the entire area north to south. GSE shall be responsible for maintaining its
integrity and suitability in accordance with the project specifications from this date to the
completion of the installation.

Howard Mvers vévwg W GSE SUPERVISOR Z-/7° 7%

NAME SIGNATURE / TITLE DATE
Harrv Benstead Q&&mﬁ LINL CM }" 2\ ‘ﬁ:)'
NAME SIGNATURE TITLE DATE

Nancy Evans %X GCS COA 7’/ ?’ 77

NAME ATURE TITLE DATE

@ PRINIESD ON RECYCLED PAPEN



—GCS

Golder Construction Services, Inc.

CERTIFICATE OF ACCEPTANCE

OF SOIL SURFACE
COMPANY: GSE Lining Technology, Inc. LOCATION: Livermore, CA
19103 Gundle Road PROJECT: LLNL/Site300-Pit6
Houston, Texas 77073 OWNER:  Lawrence Livermore

I, the Undersigned, the duly authorized representative of GSE do hereby accept the area
of soil surface bound by 168 feet east of the west end of the landfill cover to 254 feet east,
covering the entire area north to south. GSE shall be responsible for maintaining its
integrity and suitability in accordance with the project specifications from this date to the
completion of the installation.

Howard Muvers Z\-/«M—j W GSE SUPERVISOR 7-/%$-93

NAME SIGNATURE TITLE DATE
Harry Bensteadmmm LILNL CM qh %h:}

NAME SIGNATURE TITLE DATE

Nancy Evans 77&/&% GCS CQA /-/8-9 7

NAME / SIGW TITLE DATE




,-""q,\

—=GCS

Golder Construction Services, Inc.

CERTIFICATE OF ACCEPTANCE

OF SOIL SURFACE
COMPANY: GSE Lining Technology, Inc. LOCATION: Livermore, CA
19103 Gundle Road PROJECT: 1LNL/Site300-Pit6
Houston, Texas 77073 OWNER: Lawrence Livermore

1, the Undersigned, the duly authorized representative of GSE do hereby accept the area
of soil surface bound by 82 feet east of the west end of the landfill cover to 168 feet east,
covering the entire area north to south. GSE shall be responsible for maintaining its
integrity and suitability in accordance with the project specifications from this date to the
completion of the installation.

Howard Myers /. w W GSE SUPERVISOR 3 -/3-%3

NAME SIGNATURE TITLE DATE
Harrv Benstead Nﬁu«m LLNL CM s .87
NAME SISNATURE TITLE DATE

Nancv Evans %MMZH)O GCS COA 7”/ 7- 7 7

NAME SIG TURE TITLE DATE

PHINIED ON NECYCLED PAPER

®



==lGCS

Golder Construction Services, Inc.

CERTIFICATE OF ACCEPTANCE
OF SOIL SURFACE

COMPANY: GSE Lining Technology, Inc. LOCATION: Livermore, CA
19103 Gundle Road PROJECT: LLNL/Site 300-Pit6
Houston, Texas 77073 OWNER: Lawrence Livermore

L, the Undersigned, the duly authorized representative of GSE do hereby accept the area
of soil surface bound by the west end of the landfill cover, 82 feet east covering the entire
area north to south. GSE shall be responsible for maintaining its integrity and suitability in
accordance with the project specifications from this date to the completion of the
installation.

Howard Mvers 7vfa._mw(2 Mg, GSESUPERVISOR 2//6& / 71

NAME SIGNATURE TITLE DATE /

NSl
Harry Benstead ;W&Tm w\ﬁ& LINL CM rl { (6197
NAME SIGNATURE TITLE DATE

-
7 A ‘ _ —
Nancyv Evans / ?74’/%«/-;44&/&49‘0 GCS COA 7=/ é? - 7 /
NAME ' SIGKATURE TITLE DATE

PRINTED ON HECYULED PARER

®



Appendix 1.4.2

Deployment Summary






DEPLOYMENT OBSERVATION SUMMARY

GUNDSEAL

LAWRENCE LIVERMORE NATIONAL LABORATORY, SITE 300 - PIT 6

977-5116

LIVERMORE, CA
NHD eployed feet
P-01 B21021106 7/15/97 171 17.25 62 NE
P-02 B21021076 7/15/97 136 17.25 62 NE
P-03 B21021092 7/15/97 165 17.25 62 NE
P-04 B21021077 7/15/97 171 17.25 62 NE
P-05 B21021078 7/15/97 170 17.25 62 NE
P-06 B21021080 7/15/97 172 17:25 62 NE
P-07 B21021076 7/15/97 15 17.25 62 NE
P-08 B21021085 7/15/97 169 17.25 62 NE
P-09 B21021087 7/15/97 172 17.25 62 NE
P-10 B21021076 7/15/97 15 17.25 61 NE
P-11 B21021086 7/15/97 170 17.25 61 NE
P-12 B21021069 7/15/97 170 17.25 61 NE
P-13 B21021093 7/16/97 15 17.25 61 NE
P-14 B21021093 7/16/97 155 17.25 61 NE
P-15 B21021090 7/16/97 169 17.25 61 NE
P-16 B21021091 7/16/97 168 17.25 62 NE
P-17 B21021070 7/16/97 170 17.25 62 NE
P-18 B21021108 7/16/97 30 17.25 62 NE
P-19 B21021108 7/16/97 18 17.25 62 NE
P-20 B21021089 7/16/97 170 17.25 61 NE
P-21 B21021107 7/16/97 168 17.25 62 NE
P-22 B21021108 7/16/97 20 17.25 62 NE
P-23 B21021071 7/16/97 171 1725 61 NE
P-24 B21021074 7/16/97 168 17.25 61 NE
P-25 B21021084 7/16/97 168 17.25 61 NE
P-26 B21021073 7/16/97 173 17.25 61 NE
P-27 B21021083 7/16/97 16 17.25 61 NE
P-28 B21021083 7/16/97 10 17.25 61 NE
P-29 B21021083 7/17/97 144 17.25 61 NE
P-30 B21021068 7/17/97 174 17.25 62 NE
P-31 B21021072 7/17/97 170 17.25 61 NE
P-32 B21021088 7/17/97 166 17.25 61 NE
P-33 B21021075 7/17/97 169 17.25 61 NE
P-34 B21021094 7/17/97 168 17.25 61 NE
P-35 B2102109%6 7/17/97 35 17.25 61 NE
P-36 B21021096 7/17/97 18 17.25 60 NE
P-37 B21021096 7/17/97 17 17.25 60 NE
P-38 B21021097 7/17/97 170 17.25 61 NE
P-39 B21021095 7/17/97 168 17.25 61 NE
P-40 B21021102 7/17/97 173 17.25 61 NE
P41 B21021109 7/17/97 172 17.25 61 NE
P-42 B21021096 7/17/97 12 17.25 61 NE
P43 B21021096 7/17/97 12 17.25 62 NE
P-44 B21021103 7/18/97 166 17.25 63 NE

Golder Construction Services, Inc.






GUNDSEAL 977-5116
DEPLOYMENT OBSERVATION SUMMARY
LAWRENCE LIVERMORE NATIONAL LABORATORY, SITE 300 - PIT 6

LIVERMORE, CA
HInne Ieploye LEEY, JCE L
P-45 B21021098 7/18/97 170 17.25 62 NE
P-46 B21021096 7/18/97 20 17.25 62 NE
P47 B2102109%6 7/18/97 29 17.25 61 NE
P-48 B21021096 7/18/97 27 17.25 61 NE
P49 B21021110 7/18/97 32 17.25 62 NE
P-50 B21021110 7/18/97 36 17.25 61 NE
P-51 B21021110 7/18/97 20 17.25 61 NE
P-52 B21021099 7/18/97 37 17.25 61 NE
P-53 B21021099 7/18/97 24 17.25 61 NE
P-54 B21021099 7/18/97 31 17.25 61 NE
P-55 B21021099 7/18/97 31 17.25 61 NE
P-56 B21021099 7/18/97 38 17.25 61 NE
P-57 B21021104 7/18/97 171 17.25 61 NE
P-58 B21021101 7/18/97 171 17.25 60 NE
P-59 B21021100 7/18/97 36 17.25 61 NE
P-60 B21021100 7/18/97 36 17.25 61 NE
P-61 B21021100 7/18/97 35 17.25 61 NE
P-62 B21021100 7/18/97 34 17.25 61 NE
P-63 B21021100 7/18/97 13 17.25 61 NE
P-64 B21021105 7/18/97 34 17.25 60 NE
P65 B21021105 7/18/97 35 17.25 61 NE
P-66 B21021105 7/18/97 34 17.25 62 NE
P-67 B21021105 7/18/97 32 17.25 62 NE
P-68 B21021082 7/18/97 178 17.25 61 NE
P-69 B21021079 7/18/97 62 17.25 61 NE
P-70 B21021105 7/18/97 36 17.25 62 NE
P-71 B21021079 7/18/97 26 17.25 61 NE
Notes:
[@)] A prefix of P indicates a pane] of GundSeal
(€3] NE = Nancy Evans

Golder Construction Services, Inc.






Appendix 1.4.3

Trial Seam Summary






LAWRENCE LIVERMONE NATIONAL LABORATORY, SITE 300 - PIT 6

GUNDSEAL

TRIAL SEAM OBSERVATION SUMMARY

-5116

LIVERMORE, CA

TS-01 7/15/97 #1165 Fus CS 430 125 136 125 129 193 Pass NE
TS-02 7/15/97 #1009 Fus KS 430 114 131 119 115 145 Pass NE
TS-03 7/15/97 #1009 Fus KS 430 134 123 132 126 154 Pass NE
TS-04 7/15/97 #1165 Fus CS 430 138 135 126 132 154 .. Pass NE
TS-05 7/16/97 #1009 Fus KS 430 139 138 145 140 184 Pass NE
TS-06 7/16/97 #1165 Fus CS 430 142 143 138 142 194 Pass NE
TS-07 7/16/97 #1165 Fus CS 430 134 136 137 147 176 Pass NE
TS-08 7/16/97 #1009 Fus KS 430 140 136 126 115 166 Pass NE
TS-09 7/16/97 #1165 Fus CS 430 109 113 130 138 153 Pass NE
TS-10 7/17/97 #1009 Fus KS 430 162 168 142 143 212 Pass NE
TS-11 1/17/97 #1165 Fus CS 430 144 136 128 151 186 Pass NE
TS-12 7117/97 #1009 Fus KS 430 129 135 119 111 151 Pass NE
TS-13 7/17/97 #1165 Fus CS 430 124 136 116 128 145 Pass NE
TS-14 7/18/97 #1009 Fus KS 430 157 155 144 134 206 Pass NE
TS-15 7/18/97 #1165 Fus CS 430 133 153 154 152 208 Pass NE
TS-16 7/18/97 #1165 Fus CS 430 132 147 132 142 175 Pass NE
TS-17 7/18/97 #1009 Fus KS 430 153 130 143 144 172 Pass NE
TS-18 7/19/97 #281 Ext KS 270 94 102 - - 179 Pass NE
TS-19 7/19/97 #281 Ext KS 270 144 148 - - 182 Pass NE
TS-20 7/21/97 #281 Ext KS 270 109 120 --- - 195 Pass NE
TS-21 7/21/97 #281 Ext KS 270 125 128 - - 178 Pass NE
TS-22 7/21/97 #388 Ext AV 265 122 99 --- - 170 Pass NE
TS-23 7/22/97 #281 Ext KS 270 80 82 - - 166 Pass NE
TS-24 7/22/97 #88 Ext AV 265 95 118 - -—— 168 Pass NE
Notes:

m
@)
@

@
)

A prefix of TS indicates a trial seam

Fus = Fusion weld, Ext = Extrusion weld

Technicians:

NE = Nancy Evans

KS = Keooudone Soundara
CS = Christine Soundara
AV = Anouvong Vongphachanh

See Figure 3 and 4 for illustrations of pass and failure modes.

Golder Construction Services, Inc.






Appendix 1.4.4

Seaming Summary






LAWRENCE LIVERMORE NATIONAL LABORATORY, SITE 300 - PIT 6

GUNDSEAL

SEAMING OBSERVATION SUMMARY

977-5116

LIVERMORE, CA
P-01/03 7/15/97 76 Fus 430 CS NE
P-02/04 7/15/97 135 Fus #1165 430 CS NE
P-03/07 7/15/97 5 Fus #1165 430 CS NE
P-04/07 7/15/97 10 Fus #1163 430 CS NE
P-04/06 7/15/97 157 Fus #1165 430 CS NE
P-06/09 7/15/97 164 Fus #1163 430 CS DS-01 NE
P-09/12 7/15/97 160 Fus #1165 430 CS NE
P-01/03 7/15/97 75 Fus #1009 430 KS NE
P-01/04 7/15/97 14 Fus #1009 430 KS NE
P-03/05 7/15/97 162 Fus #1009 430 KS NE
P-05/08 7/15/97 164 Fus #1009 430 XS NE
P-07/10 7/15/97 10 Fus #1009 430 KS DS-02 NE
P-08/11 7/15/97 161 Fus #1009 430 KS NE
P-10/11 7/15/97 6 Fus #1009 430 KS NE
P-10/13 7/15/97 6 Fus #1009 430 KS NE
P-09/13 7/15/97 6 Fus #1009 430 KS NE
P-12/15 7/16/97 162 Fus #1163 430 CS NE
P-14/16 7/16/97 146 Fus #1165 430 CS DS-03 NE
P-15/17 7/16/97 164 Fus #1163 430 CS NE
P-17/21 7/16/97 160 Fus #1165 430 CS NE
P-21/24 7/16/97 161 Fus #1163 430 CS DS-05 NE
P-24/26 7/16/97 166 Fus #1165 430 CS NE
P-11/14 7/16/97 150 Fus #1009 430 KS NE
P-11/18 7/16/97 15 Fus #1009 430 KS NE
P-13/18 7/16/97 13 Fus #1009 430 XS NE
P-16/18 7/16/97 17 Fus #1009 430 KS NE
P-18/19 7/16/97 13 Fus #1009 430 KS NE
P-16/20 7/16/97 161 Fus #1009 430 KS DS-04 NE
P-19/20 7/16/97 5 Fus #1009 430 KS NE
P-19/22 7/16/97 10 Fus #1009 430 KS NE
P-17/22 7/16/97 7 Fus #1009 430 KS NE
P-20/23 7/16/97 162 Fus #1009 430 XS NE
P-23/25 7/16/97 162 Fus #1009 430 KS NE
P-22/27 7/16/97 13 Fus #1009 430 KS NE
P-27/28 7/16/97 8 Fus #1009 430 KS NE
P-26/30 7/17/97 168 Fus #1165 430 CS DS-07 NE
P-30/32 7/17/97 157 Fus #1165 430 CS NE
P-32/34 7/17/97 162 Fus #1165 430 CS NE
P-37/38 7/17/97 7 Fus #1165 430 CS NE
P-34/38 7/17/97 163 Fus #1165 430 CS DS-08 NE
P-38/40 7/17/97 165 Fus #1165 430 CS NE
P-25/29 7/17/97 142 Fus #1009 430 KS DS-06 NE
P-29/31 7/17/97 138 Fus #1009 430 KS NE
P-25/35 7/17/97 21 Fus #1009 430 KS NE




LAWRENCE LIVERMORE NATIONAL LABORATORY, SITE 300 - PIT 6

GUNDSEAL

SEAMING OBSERVATION SUMMARY

LIVERMORE, CA

977-5116

P-28/35 7/17/97 7 Fus #1009 430 KS NE
P-31/35 7/17/97 30 Fus #1009 430 KS NE
P-30/36 7/17/97 13 Fus #1009 430 KS NE
P-36/37 7/17/97 15 Fus #1009 430 KS NE
P-33/39 7/17/97 164 Fus #1009 430 KS NE
P-39/41 7/17/97 168 Fus #1009 430 KS§ DS-09 NE
P-40/45 7/18/97 164 Fus #1165 430 CS NE
P-41/51 7/18/97 7 Fus #1163 430 CS NE
P-43/51 7/18/97 12 Fus #1165 430 CS NE
P-45/58 7/18/97 165 Fus #1165 430 CS DS-10 NE
P-51/63 7/18/97 7 Fus #1165 430 CS NE
P-58/68 7/18/97 111 Fus #1165 430 CS NE
P-41/44 7/18/97 162 Fus #1009 430 KS NE
P-46/47 7/18/97 14 Fus #1009 430 KS NE
P-47/48 7/18/97 19 Fus #1009 430 KS NE
P-48/49 7/18/97 23 Fus #1009 430 XS NE
P-49/50 7/18/97 28 Fus #1009 430 KS NE
P-50/52 7/18/97 32 Fus #1009 430 KS NE
P-52/53 7/18/97 20 Fus #1009 430 KS NE
P-33/54 7/18/97 23 Fus #1009 430 KS NE
P-54/55 7/18/97 27 Fus #1009 430 KS NE
P-55/56 7/18/97 31 Fus #1009 430 KS DS-11 NE
P-44/57 7/18/97 157 Fus #1009 430 KS NE
P-51/57 7/18/97 10 Fus #1009 430 XS NE
P-56/59 7/18/97 32 Fus #1009 430 XS NE
P-59/60 7/18/97 31 Fus #1009 430 XS NE
P-60/61 7/18/97 31 Fus #1009 430 XS NE
P-61/62 7/18/97 30 Fus #1009 430 KS NE
P-62/64 7/18/97 30 Fus #1009 430 KS NE
P-64/65 7/18/97 29 Fus #1009 430 ° KS NE
P-65/66 7/18/97 29 Fus #1009 430 KS NE
P-66/67 7/18/97 28 Fus #1009 430 KS NE
P-57/68 7/18/97 53 Fus #1009 430 KS NE
P-63/68 7/18/97 10 Fus #1009 430 KS DS-12 NE
P-38/69 7/18/97 53 Fus #1009 430 KS NE
P-01/02 7/19/97 17 Ext #281 270 XS NE
P-05/07 7/19/97 17 Ext #281 270 KS NE
P-06/07 7/19/97 17 Ext #281 270 KS DS-13 NE
P-08/10 7/19/97 17 Ext #281 270 KS NE
P-09/10 7/19/97 17 Ext #281 270 KS NE
P-11/13 7/19/97 17 Ext #281 270 KS NE
P-12/13 7/19/97 17 Ext #281 270 KS NE
P-15/18 7/16/97 17 Ext #281 270 XS NE

7/19/97 17 Ext #281 270 KS NE

P-14/18

Golder Construction Services, Inc.



GIINDSEAT, 977-5

NFULVAS W Rdinnd

SEAMING OBSERVATION SUMMARY
LAWRENCE LIVERMORE NATIONAL LABORATORY, SITE 300 - PIT 6
LIVERMORE, CA

i 1) ] )i : t ES)
P-16/19 7/19/97 17 Ext #281 270 KS NE
P-17/19 7/19/97 17 Ext #281 270 KS NE
P-21/22 7/19/97 17 Ext #281 270 KS NE
P-20/22 7/19/97 17 Ext #281 270 KS NE
P-24/27 | 721/97 17 Ext #281 270 KS NE
P-22/23 | 721197 3 Ext #2381 270 KS NE
P-23/27 7/21/97 17 Ext #281 270 KS NE
P-26/27 7/21/97 2 Ext #281 270 KS NE
P-25/27 7/21/97 2 Ext #281 270 KS NE
P-25/28 7/21/97 17 Ext #281 270 KS NE
P-30/35 7/21/97 17 Ext #2181 270 KS NE
P-35/36 7/21/97 3 Ext #1281 270 XS NE
P-29/35 7/21/97 17 Ext #281 270 KS NE
P-31/36 7/21/97 17 Ext #281 270 KS NE
P-32/36 7/21/97 17 Ext #281 270 KS NE
P-33/37 7/21/97 17 Ext #81 270 KS NE
P-34/37 7/21/97 17 Ext #281 270 KS NE
P-38/42 7/21/97 17 Ext 4281 270 - KS NE
P-39/42 7/21/97 17 Ext #281 270 KS NE
P-38/43 7/21/97 6 Ext #2381 270 KS NE
P-42/43 7/21/97 1 Ext #281 270 KS NE
P-67/69 7/21/97 17 Ext #2381 270 KS NE
P-66/69 7/21/97 13 Ext #281 270 KS NE
P-66/68 7/21/97 4 Ext #281 270 KS NE
P-68/69 7/21/97 17 Ext #281 270 KS NE
P-65/68 7/21/97 17 Ext #281 270 KS NE
P-64/68 7/21/97 17 Ext #281 270 KS NE
P-62/68 7/21/97 17 Ext #281 270 KS NE
P-61/68 7/21/97 17 Ext #281 270 KS NE
P-60/68 7/21/97 17 Ext #2381 270 KS NE
P-59/68 7/21/97 17 Ext #2381 270 KS NE
P-36/68 7/21/97 17 Ext #281 270 KS NE
P-535/68 7/21/97 17 Ext #281 270 KS NE
P-54/68 7/21/97 17 Ext #281 270 KS NE
P-53/68 7/21/97 17 Ext #281 270 . KS NE
P-32/57 7/21/97 17 Ext #281 270 KS NE
P-30/57 7/21/97 17 Ext #81 | 270 KS NE
P-10/43 7/21/97 17 Ext 488 265 AV NE
P-41/43 7/21/97 17 Ext #38 265 AV DS-14 NE
P-44/51 7/21/97 17 Ext #38 263 AV NE
P-45/51 7/21/97 17 Ext #38 265 AV NE
P-45/63 7/21/97 2 Ext #88 265 AV NE
P-58/63 7/21/97 17 Ext #38 263 AV NE
P-57/63 7/21/97 17 Ext #38 263 AV NE
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GUNDSEAL 977-5116
SEAMING OBSERVATION SUMMARY
LAWREN_CE LIVERMORE NATIONAL LABORATORY, SITE 300 - PIT 6

LIVERMORE, CA
P49/57 7121197 17 Ext #88 265 AV NE
P-48/57 7/21/97 6 Ext #88 265 AV NE
P-58/69 1. 7/22/97 57 Ext #3838 265 AV NE
P-67/70 7/22/97 14 Ext #88 265 AV NE
P-67/71 7/22/97 17 Ext #38 265 AV NE
P-48/57 7122197 13 Ext | #281 270 KS NE
P-47/57 7/22/97 17 Ext #281 270 KS DS-15 NE
P-46/57 7/22/97 17 Ext #281 270 KS NE
P-70/71 7/22/97 15 Ext #281 270 KS NE
NE
Notes:

(¢))] A prefix of P indicates a panel of GundSeal

) Fus = Fusion weld, Ext = Extrusion weld

3) Technicians: KS =Keocoudone Soundara

CS = Christine Soundara

AV = Anouvong Vongphachanh
@ A prefix of DS indicates a destructive sample
) NE = Nancy Evans

Golder Construction Services, Inc. 4



Appendix 1.4.5

Repair Summary






GUNDSEAL 977-5116
REPAIR SUMMARY
LAWRENCE LIVERMORE NATIONAL LABORATORY, SITE 300 - PIT 6
LIVERMORE, CA

1A 7/15/97 BO - P-01/03 75'N. of SEOS 7/19/97 7121/97
1B 7/15/97 BO P-02/04 43'S. of NEOS 7/19/97 7/21/97
1C 7/15/97 BO P-05/08 92' S. of NEOS 7/19/97 7/21/97
1D 7/15/97 BO P-03/05 12' N. of SEOS 7/19/97 7/21/97
1E 7/16/97 DS-01 P-06/09 100' S. of NEOS 7/19/97 7/21/97
1F 7/16/97 DS-02 P-08/11 75'S. of NEOS 7/19/97 7/21/97
1G 7/16/97 BO P-11/14 70' S. of NEOS 7/19/97 7121/97
1H 7/16/97 BO P-14/16 71'N. of SEOS 7/19/97 7/21/97
1J 7/16/97 BO P-15/17 101' S. of NEOS 7/21/97 7/21/97
1K 7/16/97 DS-03 P-14/16 50' S. of NEOS 7/19/97 7/21/97
1L 7/16/97 DS-04 P-16/20 3'N. of SEOS 7/19/97 7/21/97
M 7/16/97 BO P-20/23 3'S. of NEOS 7/19/97 7121/97
IN 7/16/97 BO P-20/23 90' S. of NEOS 7/19/97 7/21/97
1P 7/16/97 BO P-17/21 29'S. of NEOS 7/21/97 7121/97
1Q 7/17/97 BO P-24/26 25'S. of NEOS 7/21/97 7/21/97
IR 7/17/97 BO P-31/33 34'N. of SEOS 7/21/97 7/22/97
1S 7/17/97 BO P-31/33 39' N. of SEOS 7/21/97 7122197
1T 7/117/97 DS-05 P-21/24 25'S. of NEOS 7/21/97 7/21/97
U 7/17/97 DS-06 P-25/29 125' S. of NEOS * 7/21/97 7/21/97
1w 7/18/97 DS-07 P-26/30 5'N. of SEOS 7/21/97 7121/97
1X 7/18/97 DS-08 P-34/38 125' S. of NEOS 7/21/97 7121/97
2A 7/18/97 DS-09 P-39/41 50' S. of NEOS 7/21/97 7/22/97
2B 7/18/97 BO P-38/40 25'S. of NEOS 7/21/97 7/21/97
2C 7/18/97 BO P-38/40 40' S. of NEOS 7/21/97 7/21/97
2D 7/18/97 BO P-33/39 71' N. of SEOS 7/21/97 7/22/97
2E 7/19/97 DS-10 P-45/58 75'S. of NEOS 7/21/97 7121/97
2F 7/19/97 DS-11 P-55/56 15' W. of EEOS 7/21/97 7122197
2G 7/19/97 DS-12 P-63/68 8'S. of NEOS 7/21/97 7/22/97
2H 7/19/97 AT P-38/40 78' S. of NEOS 7/21/97 7/21/97
2] 7/19/97 AT P-38/40 154' S. of NEOS 7/21/97 7/21/97
2K 7/19/97 BO P-44/57 113' S. of NEOS 7/21/97 7/22/97
2L 7/19/97 10 P-44/57 132' S. of NEOS 7/21/97 7/22/97
2M 7/19/97 BO P-34/57 137' S. of NEOS 7/21/97 7/22/97
2N 7/19/97 AT P-45/58 92' S. of NEOS 7/21/97 7/21/97
2P 7/19/97 10 P-02/04 Intersection with P-02/04 7/19/97 7121/97
2Q 7/19/97 T P-01/02 Intersection with P-04 7/19/97 7/21/97
2R 7/19/97 T P-01/03 Intersection with P-04 7/19/97 7/21/97
28 7/19/97 Ext P-03/04 Entire seam width 7/19/97 7/21/97
2T 7/19/97 T P-03/04 Intersection with P-07 7/19/97 7121/97
2U 7/19/97 T P-03/05 Intersection with P-07 7/19/97 7/21/97
2W 7/19/97 T P-04/06 Intersection with P-07 7/19/97 7/21/97
2X 7/19/97 T P-06/07 Intersection with P-09/10 7/19/97 7/21/97
3A 7/19/97 T P-05/07 Intersection with P-08/10 7/19/97 7/21/97
3B 7/19/97 T P-09/10 Intersection with P-13 7/19/97 7/21/97
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GUNDSEAL 977-5116

REPAIR SUMMARY
LAWRENCE LIVERMORE NATIONAL LABORATORY, SITE 300 - PIT 6
LIVERMORE, CA

3C 7/19/97 FS . P-10/11 Entire Seam 7/19/97 7/21/97
3D 7/19/97 T P-09/12 Intersection with P-13 7/19/97 7/21/97
3E 7/19/97 T P-11/13 Intersection with P-18 7/19/97 7/21/97
3F 7/19/97 T P-12/13 Intersection with P-15/18 7/19/97 7/21/97
3G 7/19/97 AT P-45/58 20' S. of NEOS 7/21/97 7/22/97
3H 7/19/97 T P-14/18 Intersection with P-11 7/19/97 7/21/97
3J 7/19/97 T P-14/18 Intersection with P-16 7/19/97 7/21/97
3K 7/19/97 T P-16/18 Intersection with P-19 1 7/19/97 7/21/97
3L 7/19/97 T P-15/18 Intersection with P-17/19 7/19/97 7/21/97
3M 7/19/97 T P-19/20 Intersection with P-22 7/19/97 7/21/97
3N 7/19/97 T P-17/19 Intersection with P-22 T7/19/97 7/21/97
3P 7/19/97 T P-17/21 Intersection with P-22 7/19/97 7/21/97
3 7/19/97 T P-21/22 Intersection with P-24/27 7/19/97 7/21/97
3R 7/19/97 T P-20/22 Intersection with P-23 7/19/97 7/21/97
38 7/21/97 AT P-04/06 At crest of anchor trench 7/19/97 7/21/97
3T 7/21/97 AT P-06/09 At crest of anchor trench 7/19/97 7/21/97
3 7/21/97 AT P-09/12 At crest of anchor trench 7/19/97 7/21/97
3W 7/21/97 AT P-01/03 At crest of anchor trench 7/19/97 7/21/97
3X 7/21/97 AT P-03/05 At crest of anchor trench 7/19/97 7/21/97
4A 7/21/97 AT P-05/08 At crest of anchor trench 7/19/97 7/21/97
4B 7/21/97 AT P-08/11 At crest of anchor trench 7/19/97 7/21/97
4C 7/21/97 AT P-11/14 At crest of anchor trench 7/19/97 7/21/97
4D 7/21/97 AT P-14/16 At crest of anchor trench 7/19/97 7/21/97
4E 7/21/97 AT P-16/20 At crest of anchor trench 7/19/97 7/21/97
4F 7/21/97 T P-22/23 Intersection with P-27 7/21/97 7/21/97
4G 7/21/97 T P-23/25 Intersection with P-27 7/21/97 7/21/97
4H 7/21/97 T P-25/27 Intersection with P-28 7/21/97 7/21/97
4] 7/21/97 T P-26/27 Intersection with P-28 7/21/97 7/21/97
4K 7/21/97 T P-24/26 Intersection with P-27 7/21/97 7/21/97
4L 7/21/97 T P-25/28 Intersection with P-35 7/21/97 7/21/97
4M 7/21/97 T P-26/28 Intersection with P-35 7/21/97 7/21/97
4N 7/21/97 T P-26/30 Intersection with P-35 7/21/97 7/21/97
4P 7/21/97 T P-31/33 Intersection with P-36 7/21/97 7/21/97
4Q 7/21/97 T P-30/33 Intersection with P-36 7/21/97 7/121/97
4R 7/21/97 T P-30/32 Intersection with P-36 7/21/97 7/21/97
4S 7/21/97 T P-25/29 Intersection with P-35 7/21/97 7/21/97
4T 7/21/97 T P-29/31 Intersection with P-335 7/21/97 7/21/97
4U 7/21/97 T P-33/36 Intersection with P-37 7/21/97 7/21/97
4W 7/21/97 T P-32/34 Intersection with P-36/37 7/21/97 7/21/97
4X 7/21/97 T P-34/37 Intersection with P-38 7/21/97 7/21/97
5A 7/21/97 T P-37/38 Intersection with P42 7/21/97 7/21/97
5B 7/21/97 T P-33/37 Intersection with P-39/42 7/21/97 7/21/97
5C 7/21/97 T P-39/41 Intersection with P-42 7/21/97 7/21/97
5D 7/21/97 T P-41/42 Intersection with P43 7/21/97 7/21/97
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GUNDSEAL 977-5116
REPAIR SUMMARY
LAWRENCE LIVERMORE NATIONAL LABORATORY, SITE 300 - PIT 6
LIVERMORE, CA
5E 7/21/97 T P-38/40 Intersection with P-43 7/21/97 7/21/97
5F 7/21/97 T P-40/41 Intersection with P-45/51 7/21/97 7/21/97
5G 7/21/97 T P-41/43 Intersection with P-51 7/21/97 7/21/97
5H 7/21/97 AT P-12/15 At crest of anchor trench 7/21/97 7/21/97
5 7/21/97 AT P-15/17 At crest of anchor trench 7/21/97 7/21/97
5K 7/21/97 AT P-17/21 At crest of anchor trench 7/21/97 7/21/97
5L 7/21/97 AT P-21/24 At crest of anchor trench 7/121/97 7/21/97
M 7/21/97 AT P-24/26 At crest of anchor trench 7/21/97 7/121/97
5N 7/21/97 AT P-26/30 At crest of anchor trench 7/21/97 7/21/97
5P 7/21/97 AT P-30/32 At crest of anchor trench 7/21/97 7/21/97
35Q 7/21/97 AT P-32/34 At crest of anchor trench 7/21/97 7/21/97
SR 7/21/97 AT P-34/38 At crest of anchor trench 7/21/97 7/21/97
5S 7/21/97 AT P-38/40 At crest of anchor trench 7/21/97 7/21/97
5T 7/21/97 AT P-40/45 At crest of anchor trench 7/21/97 7/21/97
50 7/21/97 AT P-45/58 At crest of anchor trench 7/21/97 7/21/97
SW 7/21/97 T P-41/44 Intersection with P-51 7/21/97 7/21/97
5X 7/21/97 T P-44/57 Intersection with P-51 7/21/97 7/21/97
6A 7/21/97 T P-58/68 Intersection with P-69 7/21/97 7/21/97
6B 7/21/97 T P-51/57 Intersection with P-63 7/21/97 7/21/97
6C 7/21/97 AT P-51/63 2'N. of SEOS 7/21/97 7/21/97
6D 7/21/97 T P-45/58 Intersection with P-63 7/21/97 7/21/97
6E 7/21/97 T P-58/63 Intersection with P-68 7/21/97 7/21/97
6F 7/21/97 T P-57/63 Intersection with P-68 7/21/97 7/21/97
6G 7/21/97 T P-52/53 Intersection with P-68 7/21/97 7/22/97
6H 7/21/97 T P-52/57 Intersection with P-68 7/21/97 7/22/97
6J 7/22/97 AT P-23/25 At crest of anchor trench 7/22/97 7/22/97
6K 7/22/97 AT P-25/29 At crest of anchor trench 7/22/97 7/22/97
6L 7/22/97 AT P-29/31 At crest of anchor trench 7/22/97 7/22/97
6M 7/22/97 AT P-31/33 At crest of anchor trench 7/22/97 7/22/97
6N 7/22/97 AT P-33/39 At crest of anchor trench 7122197 7/22/97
6P 7/22/97 AT P-39/41 At crest of anchor trench 7/22/97 7/22/97
6Q 7/22/97 AT P-41/44 At crest of anchor trench 7/22/97 7/22/97
6R 7/22/97 AT P-44/57 At crest of anchor trench 7/22/97 7/22/97
6S 7/22/97 AT P-46/57 At crest of anchor trench 7/22/97 7/22/97
6T 7/22/97 AT P-46/47 At crest of anchor trench 7/22/97 7/22/97
6U 7/22/97 AT P-17/48 At crest of anchor trench 7/22/97 7/22/97
6W 7/22/97 AT P-18/49 At crest of anchor trench 7/22/97 7/22/97
6X 7/22/97 AT P-49/50 At crest of anchor trench 7/22/97 7/22/97
TA 7/22/97 AT P-50/52 At crest of anchor trench 7/22/97 7/22/97
7B 7/22/197 AT P-52/53 At crest of anchor trench 7/22/97 7/22/97
7C 7/22/97 AT P-53/54 At crest of anchor trench 7/22/97 7/22/97
7D 7/22/97 AT P-54/55 At crest of anchor trench 7/22/97 7/22/97
7E 7/22/97 AT P-55/56 At crest of anchor trench 7/22/97 7/22/97
7F 7/22/97 AT P-36/59 At crest of anchor trench 7/22/97 7/22/97
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GUNDSEAL 977-5116

REPAIR SUMMARY
LAWRENCE LIVERMORE NATIONAL LABORATORY, SITE 300 - PIT 6
LIVERMORE, CA
7G 7/22/97 AT = P-59/60 At crest of anchor trench 7/22/97 7/22/97
TH 7/22/97 AT P-60/61 At crest of anchot trench 7/22/97 7/22/97
7Y 7/22/97 AT P-61/62 At crest of anchor trench 7/22/97 7/22/97
7K 7/22/97 DS-13 P-06/07 4'E. of WEOS 7/22/97 7/22/97
7L 7/22/97 DS-14 P-41/43 8'E. of WEOS 7/22/97 7/22/97
™ 7/22/97 DS-15 P-47/57 5'N. of SEQS 7/22/97 7/22/97
TN 7/22/97 AT P-62/64 At crest of anchor trench 7/22/97 7/22/97
7P 7/22/97 AT P-64/65 At crest of anchor trench 7/22/97 7/22/97
7Q 7/22/97 AT P-65/66 At crest of anchor trench 7/22/97 7/22/97
TR 7/22/97 AT P-66/67 At crest of anchor trench 7/22/97 7/22/97
7S 7/22/97 D P-13 4'E. of WEOP, 3'S. of NEOP | 7/22/97 7/22/97
7T 7/22/97 T P-31/35 Intersection with P-36 7/21/97 7/21/97
Notes:

(€] BO =bum out DS = destructive sample

Ext = extension of a panel CAP = cap of a failed seam

T = intersection AT = air pressure test

D =damage IO = insuffient overlap
) A prefix of P indicates a panel of GundSeal

(3) SEOS = south end of seam; NEOS = north end of seam; WEOS = west end of scam; EEOS = east end of seam:;
NEOP = north end of panel -
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Appendix 1.4.6

Non-Destructive Testing Summary






NONDESTRUCTIVE TESTING SUMMARY

GUNDSEAL

LAWRENCE LIVERMORE NATIONAL LABORATORY, SITE 300 - PIT 6

977-5116

LIVERMORE, CA
P-02/04 7/16/97 AT CS NEOS 1B NE
P-01/04 7/16/97 AT CS NEOS SEOS NE
P-01/03 7/16/97 AT CS SEOS 1A NE
P-02/04 7/16/97 AT CS 1B SEOS NE
P-04/06 7/16/97 AT CS NEOS SEOS NE
P-04/07 7/16/97 AT CS NEOS SEOS NE
P-03/07 7/16/97 AT CS NEOS SEOS NE
P-03/05 7/16/97 AT CS NEOS SEOS NE
P-01/03 7/16/97 AT CS 1A SEOS NE
P-05/08 7/16/97 AT CS SEOS 1C NE
P-05/08 7/16/97 AT CS 1C NEOS NE
P-06/09 7/16/97 AT CS NEOS SEOS NE
P-10/11 7/16/97 CAP CS NEOS SEOS NE
P-10/13 7/16/97 AT CS NEOS SEOS NE
P-09/13 7/16/97 AT CS NEOS SEOS NE
P-09/12 7/16/97 AT CS NEOS SEOS NE
P-08/11 7/16/97 AT CS NEOS SEOS NE
P-12/15 7/16/97 AT CS NEOS SEOS NE
P-13/18 7/16/97 AT CS NEOS SEOS NE
P-11/18 7/16/97 AT CS NEOS ° SEOS NE
P-16/18 7/16/97 AT CS NEOS SEOS NE
P-18/19 7/16/97 AT CS NEOS SEOS NE
P-11/14 7/16/97 AT CS SEOS 1G NE
P-11/14 7/16/97 AT CS 1G NEOS NE
P-14/16 7/16/97 AT CS SEOS 1H NE
P-14/16 7/16/97 AT CS 1H NEOS NE
P-17/21 7/16/97 AT CS NEOS 1P NE
P-07/10 7/16/97 AT CS NEOS SEOS NE
P-37/38 7/17/97 AT CS NEOS SEOS NE
P-15/17 7/17197 AT CS NEOS 1J NE
P-17/22 7/17/97 AT CS NEOS SEOS NE
P-19/22 7/17/97 AT CS NEOS SEOS NE
P-19/20 7/17/97 AT CS NEOS SEOS NE
P-16/20 7/17/97 AT CS NEOS SEOS NE
P-17/21 7/17/97 AT CS 1P SEOS NE
P-15/17 7/17/97 AT CS 1J SEOS NE
P-21/24 7/17/97 AT CS NEOS - SEOS NE
P-22/27 7/17/97 AT CS NEOS SEOS NE
P-24/26 7/17/97 AT CS NEOS 1Q NE
P-24/26 7/17/97 AT CS 1Q SEOS NE
P-26/30 7/17/97 AT CS NEOS SEOS NE
P-30/36 7/17/97 AT CS NEOS SEOS NE
P-30/32 7/17/97 AT CS NEOS SEOS NE
P-32/34 7/17/97 AT CS NEOS SEOS NE

Golder Construction Services, Inc.



NONDESTRUCTIVE TESTING SUMMARY
LAWRENCE LIVERMORE NATIONAL LLABORATORY, SITE 300 - PIT 6

GUNDSEAL

977-5116

LIVERMORE, CA
P-34/38 7/17/97 AT CS NEOS SEOS NE
P-38/40 7/17/97 AT CS NEOS 2B NE
P-41/42 7/17/97 AT CS NEOS SEOS NE
P-40/45 7/18/97 AT CS NEOS SEOS NE
P-38/40 7/18/97 AT CS 2] SEOS NE
P-20/23 7/18/97 AT CS 1IN SEOS NE
P-20/23 7/18/97 AT CS IN NEOS NE
P-25/28 7/18/97 AT CS NEOS SEOS NE
P-27/28 7/18/97 AT CS NEOS SEOS NE
P-28/35 7/18/97 AT CS NEOS SEOS NE
P-25/35 7/18/97 AT CS NEOS SEOS NE
P-38/40 7/18/97 AT CS 2B 2C NE
P-31/35 7/18/97 AT CS NEOS SEOS NE
P-36/37 7/18/97 AT CS NEOS SEOS NE
P-37/42 7/18/97 AT CS NEOS SEOS NE
P-25/29 7/18/97 AT CS NEOS SEOS NE
P-29/31 7/18/97 AT CS NEOS SEOS NE
P-31/33 7/18/97 AT CS 1R SEOS NE
P-31/33 7/18/97 AT CS 1R 1S NE
P-31/33 7/18/97 AT CS NEOS 18 NE
P-33/39 7/18/97 AT CS 2D SEOS NE
P-33/39 7/18/97 AT CS NEOS 2D NE
P-39/41 7/18/97 AT CS NEOS SEOS NE
P-41/44 7/18/97 AT CS NEOS . SEOS NE
P-41/51 7/18/97 AT CS NEOS SEOS NE
P-43/51 7/18/97 AT CS NEOS SEOS NE
P-46/47 7/18/97 AT CS EEOS WEOS NE
P-47/48 7/18/97 AT CS EEOS WEOS NE
P-48/49 7/18/97 AT CS EEOS WEOQOS NE
P-49/50 7/18/97 AT CS EEOS WEOS NE
P-50/52 7/18/97 AT CS EEOS WEOQOS NE
P-52/33 7/18/97 AT CS EEOS WEOS NE
P-33/54 7/18/97 AT CS EEOS WEOS NE
P-54/55 7/18/97 AT CS EEOS WEOS NE
P-55/56 7/18/97 AT CS EEQOS WEOS NE
P-56/59 7/18/97 AT CS EEOS WEOQOS NE
P-59/60 7/18/97 AT CS EEOS WEOS NE
P-60/61 7/18/97 AT CS EEOS WEOS NE
P-61/62 7/18/97 AT CS EEQOS WEOS NE
P-62/64 7/18/97 AT CS EEOS WEOS NE
P-64/65 7/18/97 AT CS EEOS . WEOS NE
P-65/66 7/18/97 AT CS EEOS WEOS NE
P-66/67 7/18/97 AT CS EEOS WEOS NE
P-45/58 7/18/97 AT CS 2N SEOS NE
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GUNDSEAL 977-5116
NONDESTRUCTIVE TESTING SUMMARY
LAWRENCE LIVERMORE NATIONAL LABORATORY, SITE 300 - PIT 6

LIVERMORE, CA
&)
P-51/57 7/19/97 AT CS NEOS SEOS NE
P-51/63 7/19/97 AT CS NEOS SEOS NE
P-44/57 7/19/97 AT CS 2M SEOS NE
P-44/57 7/19/97 AT CS 2M 2L NE
P-44/57 7/19/97 AT CS NEOS 2L NE
P-57/68 7/19/97 AT CS NEOS SEOS NE
P-63/68 7/19/97 AT CS NEOS SEOS NE
P-58/68 7/19/97 AT CS NEOS SEQOS NE
P-58/69 7/19/97 AT CS NEOS SEOS NE
P-435/58 7/19/97 AT CS 3G 2N NE
P-45/58 7/19/97 AT CS NEOS 3G NE
P-38/40 7/19/97 AT CS 2H . 2] NE
P-38/40 7/19/97 AT CS 2C 2H NE
P-01/02 7/21/97 VT cM EEOS WEOS NE
P-03/04 7/21/97 VT CM EEQS WEOQOS NE
P-05/07 7/121/97 VT CM EEOS WEOS NE
P-06/07 7/21/97 VT CM EEQS WEOS NE
P-08/10 7/21/97 VT M EEOS WEOS NE
P-09/10 7/21/97 VT CM EEQS WEOS NE
P-11/13 7/21/97 VT CM EEOS WEOS NE
P-12/13 7/21/97 VT CM EEOS WEOS NE
P-15/18 7/21/97 VT CM EEQOS WEOS NE
P-14/18 7/21/97 VT CM EEOS WEOS NE
P-16/19 7/21/97 VT M EEQS WEOS NE
P-17/19 7/21/97 VT CM EEQS WEOQOS NE
P-21/22 7/21/97 VT CM EEOS WEQS NE
P-20/22 7/21/97 VT M EEQS WEOS NE
P-24/27 7/21/97 VT CM EEOS WEOQOS NE
P-22/23 7/21/97 VT CM NEOS SEOS NE
P-23/27 7/21/97 VT CM EEQOS WEOS NE
P-26/27 7/21/97 VT CM NEOS SEOS NE
P-25/27 7/21/97 VT CM NEOS SEQOS NE
P-26/28 7/21/97 VT CM EEOS WEOS NE
P-25/28 7/21/97 VT M EEOS WEOS NE
P-30/35 7/21/97 vT CM EEOS WEQOS NE
P-35/36 7/21/97 VT CM NEOS SEOS NE
P-29/35 7/21/97 VT CM EEOS WEOQOS NE
P-31/36 7/21/97 VT CM NEOS SEOS NE
P-32/36 7/21/97 VT CM EEOS WEQS NE
P-33/37 7/21/97 VT M EEOS WEOS NE
P-34/37 7/21/97 VT CM EEQOS WEOS NE
P-38/42 7/21/97 VT CM EEOS WEQS NE
P-39/42 7/21/97 VT CM EEOS WEOS NE
P-38/43 7/21/97 VT CM NEOS SEOS NE
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GUNDSEAL

NONDESTRUCTIVE TESTING SUMMARY
LAWRENCE LIVERMORE NATIONAL LABORATORY, SITE 300 - PIT 6

977-5116

LIVERMORE, CA

s Fr (5)
P-42/43 7/121/97 VT CM NEOS SEOS NE
P-67/69 7/21/97 VT CM NEOS SEOS NE
P-66/69 7/21/97 VT CM NEOS SEOS NE
P-68/69 7121/97 VT CM EEOS WEQOS NE
P-65/68 7/21/97 VT CM NEOS SEOS NE
P-64/68 7/21/97 VT CM NEOS SEOS NE
P-62/68 7/21/97 VT CM NEOS SEQOS NE
P-61/68 7/21/97 VT CM NEOS 'SEOS NE
P-60/68 7/21/97 VT CM NEOS SEOS NE
P-59/68 7/21/97 VT CM NEOS SEOS NE
P-56/68 7/121/97 VT CM NEOS SEOS NE
P-55/68 7/21/97 VT CM NEOS SEOS NE
P-54/68 7/21/97 VT CM NEOS SEOS NE
P-53/68 7/21/97 VT CM NEOS SEOS NE
P-40/43 7/21/97 VT CM NEOS SEOS NE
P-41/43 7/21/97 VT CM EEOS WEOS NE
P-44/51 7/21/97 VT CM EEOS WEOS NE
P-45/51 7/21/97 VT CM EEOS WEOS NE
P-45/63 7/21/97 VT CM EEOS WEOS NE
P-52/68 7/21/97 VT CM EEOS WEOS NE
P-52/57 7121/97 VT CM NEOS SEOS NE
P-50/57 7/21/97 VT CM EEOS WEOS NE
P-58/63 7/21/97 VT CM EEOS WEOS NE
P-57/63 7/21/97 VT CM EEOS WEOS NE
P-49/57 7/21/97 VT CM NEOS SEOS NE
P-48/57 7/21/97 VT CM NEOS SEOS NE
P-69/70 7/21/97 VT CM NEOS SEOS NE
P-67/70 7/21/97 VT CM EEOS WEOS NE
P-67/71 7/21/97 VT CM EEOS WEOS NE
P-48/57 7/21/97 VT CM NEOS SEOS NE
P-47/57 7/21/97 VT CM NEOS SEOS NE
P-46/57 7/21/97 VT CM NEOS SEOS NE
P-70/71 7/21/97 VT CM EEOS WEOS NE

Notes:

4]
2
€))
@

&)

A prefix of P indicates the panel numbers of a seam
AT = AirPressureTest, VT = Vacuumne Test
Technicians: CS = Christine Soundara. CM = Chris McCutcheon

SEOS = south end of seam; NEOS =north end of scam; WEOS = west end of seam; EEOS = cast end of seam

1A, 3G = repair locations on length of seam
NE = Nancy Evans

Golder Construction Services, Inc.



Appendix 1.4.7

Destructive Testing Summary






Destructive No.:
Seam Number:
Test Location:
Repair Number:
Welding Tech,:
Gun Number:

Seam Type (Fus/Ext):

Date Tested:
Pass/Fail:

Destructive No.:
Seam Number:
Test Location:
Repair Number:
Welding Tech.:
Gun Number:

Seam Type (Fus/Ext):

Date Tested:
Pass/Fail:

Destructive No.:
Seam Number:
Test Location:
Repair Number:
Welding Tech.:
Gun Number:

Seam Type (Fus/Ext):

Date Tested:
Pass/Fail:

DS-01

P-06/09

100' S. of NEOS
1E

CS

#1165

Fus

7117197

Pass

DS-02

P-08/11

75'S. of NEOS
IF

KS

#1009

Fus

7117/97

Pass

DS-03

P-14/16

50'S. of NEOS
1K

CS

#1165

Fus

7117197

Pass

GUNDSEAL

DESTRUCTIVE TESTING SUMMARY
LAWRENCE LIVERMORE NATIONAL LABORATORY, SITE 300 - PIT 6
LIVERMORE, CA

977-5116

127
133
130
131
131

"FIB

FTB
FTB
FTB

140
142
144
130
138

S1
S2
S3
S4
S5

P2

P3
P4
P5

128
104
112
110

P2
P3
P4
PS5

146
127
142
142

165
168
167
172

Pl 138 FTB Pl 145 FTB S1 171

P2 127 FTB P2 149 FTB S2 174 FTB
P3 124 FTB P3 131 FTB S3 177 FTB
P4 138 FTB P4 148 FTB S4 182 FTB
P5 139 FTB P35 137 FTB S5 175 FTB

Golder Construction Services, Inc.
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Destructive No.:
Seam Number:
Test Location;
Repair Number:
Welding Tech.:
Gun Number:

Seam Type (Fus/Ext):

Date Tested:
Pass/Fail:

Destructive No.:
Seam Number:
Test Location:
Repair Number:
Welding Tech.:
Gun Number:

Seam Type (Fus/Ext):

Date Tested:
Pass/Fail:

Destructive No.:
Seam Number:
Test Location:
Repair Number:
Welding Tech.:
Gun Number:

Seam Type (Fus/Ext):

Date Tested:
Pass/Fail:

DS-04
P-16/20

3'N. of SEOS
1L

KS

#1009

Fus

7/18/97

Pass

DS-05

P-21/24

25' S, of NEOS
IT

CS

#1165

Fus

7/18/97

Pass

DS-06

P-25/29

125'S. of NEOS
1U

KS

#1009

Fus

7719/97

Pass

GUNDSEAL

DESTRUCTIVE TESTING SUMMARY
LAWRENCE LIVERMORE NATIONAL LABORATORY, SITE 300 - PIT 6
LIVERMORE, CA

977-5116

P2 114 FTB P2 137 FTB S2 192 FTB
P3 139 FTB P3 141 FTB S3 193 FTB
P4 133 FTB P4 143 FTB S4 191 FTB
P5 151 FTB P5 158 FTB S5 192 FTB
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Destructive No.:
Seam Number:
Test Location:
Repair Number:
Welding Tech.:
Gun Number:

Seam Type (Fus/Ext):

Date Tested:
Pass/Fail:

Destructive No.:
Seam Number:
Test Location:
Repair Number:
Welding Tech.:
Gun Number:

Seam Type (Fus/Ext):

Date Tested:
Pass/Fail:

Destructive No.:
Seam Number:
Test Location:
Repair Number:
Welding Tech.:
Gun Number:

Seam Type (Fus/Ext):

Date Tested:
Pass/Fail:

DS-07
P-26/30

5'N. of SEOS
1w

CS

#1165

Fus

7719197

Pass

DS-08

P-34/38

125'S. of NEOS
1X

CS

#1165

Fus

7719/97

Pass

DS-09

P-39/41

50' S. of NEOS
2A

KS

#1009

Fus

7/19/97

Pass

GUNDSEAL

DESTRUCTIVE TESTING SUMMARY
LAWRENCE LIVERMORE NATIONAL LABORATORY, SITE 300 - PIT 6
LIVERMORE, CA

977-5116

P2 121 FTB P2 153 FTB S2 187 FTB
P3 132 FTB P3 149 FTB S3 184 FTB
P4 117 FTB P4 153 FTB S4 183 FTB
P5 115 FTB P5 157 FTB S5 180 FTB

Golder Construction Services, Inc.



Destructive No.:
Seam Number:

Test Location:

Repair Number:
Welding Tech.:

Gun Number:

Seam Type (Fus/Ext)
Date Tested:
Pass/Fail:

Destructive No.:
Seam Number:

Test Location:

Repair Number:
Welding Tech.:

Gun Number;

Seam Type (Fus/Ext)
Date Tested:
Pass/Fail:

Destructive No.:
Seam Number:

Test Location:

Repair Number:
Welding Tech.:

Gun Number:

Seam Type (Fus/Ext)
Date Tested:
Pass/Fail:

DS-10

P-45/58

75' S. of NEOS
2E

CS

#1165

Fus

7/19/97

Pass

DS-11

P-55/56

15' W. of EEOS
2F

KS

#1009

Fus

7/19/97

Pass

DS-12
P-63/68

8'S. of NEOS
2G

KS

#1009

Fus

7/19/97

Pass

GUNDSEAL
DESTRUCTIVE TESTING SUMMARY
LAWRENCE LIVERMORE NATIONAL LABORATORY, SITE 300 - PIT 6
LIVERMORE, CA

977-5116

P2
P3
P4
P5

119
136
135
121

FTB
FTB
FTB
FTB

FTB
FTB
FTB
FTB

P2
P3
P4
P5

FTB

FTB
FTB

P2
P3
P4
P5

126
146
141
142

FTB
FTB
FTB
FTB

S2
S3
S4
S5

173
171
170
165

FTB
FTB
FTB
FTB

P2
P3

P4
P5

135
117
122
123

P2
P3
P4
P5

FTB

FTB
FTB

Golder Construction Services, Inc.



Destructive No.:
Seam Number:

Test Location:

Repair Number:
Welding Tech.:

Gun Number:

Seam Type (Fus/Ext)
Date Tested:
Pass/Fail:

Destructive No.:
Seam Number:

Test Location:

Repair Number:
Welding Tech.:

Gun Number:

Seam Type (Fus/Ext)
Date Tested:
Pass/Fail:

Destructive No.:
Seam Number:

Test Location:

Repair Number:
Welding Tech.:

Gun Number:

Seam Type (Fus/Ext)
Date Tested:
Pass/Fail:

DS-13

P-06/07

4'E. of WEOS
TK

KS

#281

Ext

7122197

Pass

DS-14

P-41/43

8'E. of WEOS
7L

AV

#88

Ext

7122197

Pass

DS-15

P-47/57

5'N. OF SEOS
™

KS

#281

Ext

7/22/97

Pass

GUNDSEAL
DESTRUCTIVE TESTING SUMMARY
LAWRENCE LIVERMORE NATIONAL LABORATORY, SITE 300 - PIT 6
LIVERMORE, CA

977-5116

129
119
118
129

P2
P3
P4
P35

S2
S3
S4
S5

167
178
171
171

FTB
FTB
FTB
FTB

P5

FTB

See Seaming Observation Summary and Trial Seam Summary for abbreviations.

Golder Construction Services, Inc.






Appendix |

Shotcrete Field & Lab Testing Records






S A5 INSPECTION CONSULTANTS INC.

" Project Name Client or Owner Job No.
_l;\, C\QCUQF Slfi SOD\ /_Z_ AL
General Location of Work Owner or Clients Representative Date-Day of Week
TRac Hasov Bewustead B8-25-97
General Contractor Subcontractor’ Project Engineer
£ OUNCOC oD T onusouwo § oeskera
T)ége of Work Subcontractor's Superintendent or Foreman Permit No.
ot CRele. Tuspeckion I e 0dy
Assignment Cancelled By: Page ! Weather / Technician
A/ ! oF | Suwry Jevtdy | SEFE. ©

Daily Field Report Ptunded Tusdeckinn L£00 T Sipkerels
?‘iQ(’QMQM‘L Loo Tha dro.\./\ic(&z,’ dibeh AT Tle AsoRTh

Erd O T P,‘f’ Oinsre. OBsEeU=D - S'Dfﬂ\l{ci
C’fppliac\:\ Shaterele éle-' mab’\ﬂof{é ‘f-('«jcl/‘\’ S)"(‘*‘L(‘/(’%’( wes

Qv’.\‘},}é’ci, b\/ ZZ/€ rnaA PAMOC\AJ /H)Obf"_, O2SER 2D

N 1y . .
'r\{\o'{;/u& >f  wire mesh  To  ghtaiw Orppe”
Y O g .
Ueaf ane & 6F Shottrele 0nue@. Confirmed  That Peévr?

’D‘}ng"-ﬁ_ﬁmem‘)’ (u8S  Da The _’S;Défj,, é/ro(g—m QAL OX\\
Ynoterele SOMQ/ wes  dalkew ot r//&" K%’X(f /L4757

.,37: The )/c AsS) A/oRYh 24 d. Al /l ek 2 for s :’c:/

a3 pee Ty Specs  GQud  A» 7l p3c (422

7
3’5/\!‘-&"’"13]#\

o

Conformance

Non-compliance conditions noted were brought to the attention of
for corrective action. Work observed was to the best of my knowledge, in conformance with the (approved) project plans
specification, and applicable standards of workmanship; with the exception of items noted above.

I}(r-.éri /i U‘(L#

1 Comments Attached Inspector

23993 GOLD CANAL DRIVE, SUITE A ¢ RANCHO CORDGVA, CALIFORNIA 85670 & (816} 635-2972 & (316) 635-8457 FAX
844 66th AVENUE & OAKLAND, CALIFORNIA 84621 < (510) 635-8211 & (510) 635-0888 FAX



y_4 W
5
' —— INSPECTION CONSULTANTS INC.
Project Name i Client or Owner Job No.
DY ,laange = Sife 200 L1 AL G2/ =515
Genggj Location of Work Own‘er or Clients Representative Date-Day of Week
| 2a¢/ Harpy Borstead K-2697 Tuse
General Contractor Subcontractor Project Engineer
EvireCon Sohusem $ L()&%e QA
Type of Work | Subcontractor's Superintendent or Foreman Permit No.
Shotre cele  Thsoatin KAy
Assignment Cancelled By: ' Page ' Weather Technician
JU/CA [ oF | suwvy fwivdy | SEFF NS

Daily Field Report OBSERUVED £ mauitored adcoved addlied
] 7 [

YooY ‘
Shotorede o Wee? oas  nerlorael v Sohusau ¢
: = { N

Weste M S(HJ ke WY Remeenr  VSilabos “%l:

— . ‘ } —
Juar Vilickos anNﬁ e 202z ¢ rra s z’-/otg }oc!m/j
v

Wozk, ORMiwed Samjle Looon  Load T\ Tou Fu9g

: Y . 4 { I 2
Witih  paiy f\.!.é?qi/C:ngSCOj. S die  was o Veu ffam

i H ! . ~ -
Yo Amiep  dfaiMace i, a0 e o feth ad.

v
AN wedW s w0 Griws  awd WS Onbiuves
LA Fhe DKL fﬂd’?. o A el Soclovped
|
= i - ;
PDoNy  1J8S D 9R ilo Q[necs ausd  Tn o

x'/'?ﬂ\/&fi" 2 6.! =2 S?/"i o) | a2z

Conformance

Non-compliance conditions noted were brought to the attention of
forcorrective action. Work observed was to the best of my knowledge, in conformance with the (approved) project plans
specification, and applicable standards of workmanship; with the exception of items noted above.

i

/i ; / / 1 .
O comments Attached Inspector =/ 284 (A 2roniDS

{5 /

1

(g

29399 GOLD CANAL DRIVE, SUITE A ¢ RANCHO CORDOVA, CALIFORNIA 85670 & (918) 6352972 4 (918) 835-6457 FAX
844 66th AVENUE ¢ OAKLAND, CALIFORNIA 84621 < (510) 635-9211 < (510 6350888 FAX
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Project Name Client or Owner Job No.
ﬁr Olosves _sslg 3po L L M | 9515
General Location of Work Owner or Clients Representative Date-Day of Week
TRBCY HaRrey Beawshed R-27-11  weED
General Contractor Subcontractor -1 Project Engineer
E pviCeCoy Torwsow § Westwrr
pe of vvorK Subcontractor's Superintendent or Foreman Permit No.
é le Twepechyws ' -
Assngnment Cancelled By: Page Weather Technician
e . [oF ] __Suwry IEFF O
Daily Field Report (2 /;“1507 Shrlerele fx/;ﬁ)cﬂcr%w fie B¢

01(6(»(/@1{ c//%c/\ OBSErVE N Q)\m[cft/c ;D/dG{MﬂﬁL' @(K{
MOn;pgrec/ Trucks. Shodorele D/anc/ OLOcéLV was L5
Sack with W aqqrem’é aud sy mmf“som
| OBlajwed Samz ,[’Qom '77~e (owtR _ South ? A
O]NZL?/; . Jzs5t Da.,aa/ waes )z’ )’/3" C?S ,O{/Z P24 &) as/
7?574&; @cq ve //@/\/ ’'s @ﬂ/m;xﬁm MyL/v é’wr/\/ SORA7). &
X@/?AS s bcwa/ wil] he /1(/:,/ eured /ol ’7dcw§ Priod
12 (70rwo;, Lonfismed 7‘7147" o bare placed, Tclav
(@T {‘o/‘/rm‘ qnex//wy\ W75 PR ‘TL& Aelail 0/‘/
“r06-12 o,uO«N.P,ON WOE/( Deformed Volowy
was T  Tte Specs atdd 7o TR s, /05(',
£ ACT ST/&x/de/e/f>

Conformance

Non-compliance conditions noted were brought to the attention of
forcorrective action. Work observed was to the best of my knowledge, in conformance with the (approved) project plans
specification, and applicable standards of workmanship; with the exception of items noted above.

l (] Comments Attached Inspector [7/ -gé( 0M

2999 GOLD CANAL DRIVE, SUITE A ¢ RANCHGO CORDQOVA, CALIFORNIA 85870 . (816} 835-2872 & {916) 635-8457 FAX
844 86th AVENUE & OAKLAND, CALIFORNIA 94821 & (510) 635-8211 4 [510) 835-0388 FAX




INSPECTION CONSULTANTS, INC.
COMPRESSION TEST REPORT DATA SHEET

Date: 9725/%7 ICINO; 971.518
Project: Lawrence Livermore National Laboratory Permit No.:

Pit Closure @ Site 300 File NO:
Client: Lawrence Livermore National Laboratory App. NO:

P.O. Box 808, L-522

Livermore, CA 9455%0
Specimen Sample From: Scuth Drainage Ditch

SAMPLE INFORMATION
Set NO: S3 Ticket NO: 6349703 Sampled By: J. Qreutt
Material: Shotcrete Truck NO: wa Date Sampled: 8/27/97
Supplier: Shamrock Time: n/a Date Received: 9/4/97
MATERIAL INFORMATION

Mix Design: 3007 Stump In: /s Mix Temp deg F: w/a
Specified PSI: 3,000 Air Cont. %: n/a Air temp deg F: n/a

LABORATORY INFORMATION

SPECIMEN ID# 5802 5809 5810

s811
AGED DAYS 13 28 28 28
DATE TESTED 9/9/97 28 9/24/97 9/24/97
DIMENSION, IN. 1.75x3.63 1.75x3.63 1.75x3.7% 1.75x3.6
AREA, SQ IN. 2.40 2.40 2.40 2.40
TIMATE LOAD, LBS 5,490 10,523 10,200 9,940
STRENGTH, PSI . 2,290 ' 4,380} 4,250 4,140
{TECHNICIAN SS ST ST ST
Test Methods: ASTM C172 ASTM C-143 ASTM C-1064 ASTM C - 39 ASTM E - 447
ASTM C-42 or UBC 21-16 as applicable
Does Not Meet Specifications Q Meets Project Specifications =

CC- Clicat
File

fle: Cylinder

2999 GOLD CANAL DRIVE, SUITE A, RANCHO CORDOVA, CA 95670, (916) 635-2972
844 66TH AVENUE, OAKLAND, CA 94621 (510) 635-9211



INSPECTION CONSULTANTS, INC.

COMPRESSION TEST REPORT DATA SHEET

~ate 9/25/97 ICING 971-515
Project: Lawrence Livermore National Laboratory Permit No.:

Pit Closure @ Site 300 File NO:
Client: Lawrence Livermore National Laboratery App. NO:

P.O. Box 808, L-522

Livermore, CA 94550
Specimen Sample From: Lower East Drainage Ditch

SAMPLE INFORMATION
Set NO: S2 Ticket NO: 6349617 Sampled By: J. Oreutt
Material: Shotcrete Truck NO: n/a Date Sampled: 8/26/97
Supplier: Shamrock Time: s Date Recetved: 9/4/97
MATERIAL INFORMATION
Mix Design: 3007 Stump In: n/a Mix Temp deg F: n/a
Specified PSI: 3,600 Air Cont. %: n/a Alrtemp deg F: n/a
LABORATORY INFORMATION
SPECIMEN ID# 5798 5799 5800 5801
IAGED DAYS 14 28 28 28
IDATE TESTED 9/9/97 9/23/97 9/23/97 9723197
IDIMENSION, IN. 1.75x3.68 1.7513.68 1.75x3.63 1.75x3.7]
AREA, SQ IN. 2.40 2.40 2.40 2.40
TIMATE LOAD, LBS 6,210 9,310 12,480 11,640
STRENGTH, PSI o -2,8001 3,880 £,200 4,850
TECHNICIAN SS ST ST ST
Test Methads: ASTM C-172 ASTM C-143 ASTM C-1064 ASTM C -390 ASTME - 447
ASTM C-42 UBC 21-16 as applicable

Does Not Meet Specifications Q Meets Project Specifications =

Client
File

CcC:

REVIEWED BY:

“Tfm’A. Willlams

Laboratory Mana
file: Cylinder

2999 GOLD CANAL DRIVE, SUITE A, RANCHO CORDOVA, CA 95670, (916) 635-2972
844 66TH AVENUE, OAKLAND, CA 94621 (510) 635-9211



INSPECTION CONSULTANTS, INC.

COMPRESSION TEST REPORT DATA SHEET

Daze: 9/25/97 ICINO: 971-515
Project: Lawrence Livermore National Laboratory Permit No.:

Pit Closure @ Site 300 File NO:
Client: Lawrence Livermore National Laboratory App. NO:

P.O. Box 808, 1L.-522

Livermore, CA 94550
Specimen Sample From: North Drainage Ditch

SAMPLE INFORMATION
Set NO: S1 Ticket NO: 6349594 Sampled By: J. Orcutt
Material: Shotcrete Truck NO: w/a Date Sampled: 8/28/97
Suppller: Shamrock Time: n/a Date Recelved: 9/4/197
MATERIAL INFORMATION
Mix Design: 3007 Slump In: n/a Mix Temp deg F: n/a
Specified PST: 3,000 Alr Cont. %: n/a Air temp deg F: n/a
LABORATORY INFORMATION
SPECIMEN ID# 5794 5795 5796 5797
AGED DAYS 15 28 28 28
DATE TESTED 9/9/97 9122197 9/22/97 922197
DIMENSION, IN, 1.76x3.48 1.75x3.75 1,75x3.5 1.75x3.48
AREA, SQIN. 2.43 2.40 2.40 2.40
ULTIMATE LLOAD, L.LBS 6,430 7,390 11,680 10,630
STRENGTH, PSI 2,650 3,080 4,870 4,430
TECHNICIAN SS ST ST ST,
Test Methods: ASTM C-172 ASTM C-143 ASTM C-1064 ASTMC-39 ASTM E - 447
ASTM C42 or UBC 21-16 as applicable
Dnes Not Meet Specifications Q Meets Project Specifications 3]
<
REVIEWED BY:
CcC: Client Tim A. Willlams
~ File Laboratory Mag
Jile: Cylinder

2999 GOLD CANAL DRIVE, SUITE A, RANCHO CORDOVA, CA 95670, (916) 635-2972
844 66TH AVENUE, OAKLAND, CA 94621 (510) 635-9211






