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1 .O Introduction 

7.7 Overview 

Golder Construction Services, Inc. (GCS), under contract to the Regents of the University of 
California, Lawrence Liver-more 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 
&axial 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-oz/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 Em&con Inc. (Envirocon), of 
Missoula Montana, which acted as the prime contractor. The installation subcontractor for the 
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geosynthetic liner system was GSEfi” Lining Technology, Inc. (GSEm) 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) preconstruction 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: 

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

. “ Construction Drawings, Pit 6 Landfill Closure, Lawrence Livermore National Laboratory, 
Site 300”, prepared by Golder Associates, Inc., dated January 1997. 
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l “ 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. 

7.6 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. 

LLNLWEPORTSWNAL Golder Construction Services, Inc. 
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2.0 Earthwork 

2.7 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-&h and were not l/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 Em&con’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 la.ndfX 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 Em&con 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 in 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 lo-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. 

LLNLlREPORTSFINAL Golder Construction Services, Inc. 



October, 1997 -5- 977-5 116 

Soil types encountered within the borrow areas investigated consisted of sandy clays with varying 
degree of gravel. The borrow soils were typically dry, with measured in-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 middle, 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 D22 16), Moisture-Density (Proctor) 
Relationships (ASTM D 1557), Atterberg Limits (ASTM D43 18), and Particle-Size Analysis 
(ASTM D114O/D422). Individual test results can be found in Appendices F-l. 1, F-l .2, and F-l .3. 
The following table summarizes the results of the general fill pre-construction testing. 

TABLE 1 
Pre-Construction 

General Fill Laboratory Test Summary 

PF-1 16.8 % 112.7 pcf 40 20 20 8.4 96.9 55.0 

PF-2 14.0 % 119.5 pcf 28 16 12 4.3 90.6 49.0 

PF-3 11.5 % 124.0pcf 22 18 4 6.6 85.4 36.8 

The soil used for the general fill was prepared by ripping, moisture conditioning and blending the 
soil with two dozers. The conditioned soil was then pushed into stockpiles in the middle of the 
borrow area to be loaded into trucks and hauled to the 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 D22 16), Atterberg Limits 
(ASTM D43 1 S), and Particle-Size Analysis (ASTM D 114O/D422). Individual test results can be 
found in Appendices F-2.1 and F-2.2. The following table summarizes the results of pre- 
construction vegetative cover soil testing. 
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TABLE 2 
Pre-Construction 

Vegetative Cover Laboratory Test Summary 

977-5116 

PVC-1 

PVC-2 

I- 

--- 

--- 

--- 28 18 10 14.7 94.3 42.2 

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, S-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 S-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 D 1557 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 S-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 D43 18), Moisture Content (ASTM D2216), and Particle-Size 
Analysis (ASTM D114O/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-l, 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 12.0 % 124.5 pcf 20 15 5 9.2 84.0 33.5 

CF-2 12.5 % 120.5 pcf 24 11 13 9.8 85.4 44.9 

CF-3 14.5 % 116.5 pcf 28 17 11 10.6 93.5 43.2 

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 D22 16). 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 lifts thereafter, 90 percent of the modified Proctor value. T’he 
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 

. . .._ ~~~~~~~~~~~ ~~~~~~~~~~~~~ 
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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 292213017 
Atterberg Limits ASTM D-43 18 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, Em&con 
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 l-foot lifts with a Caterpillar 650GLGP dozer. 
Em&con 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 D43 18), Moisture Content (ASTM D2216), and Particle-Size Analysis (ASTM 
D114O/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-l 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-2 33 19 14 10.1 93.8 48.6 

vc-3 30 18 12 5.6 92.4 45.2 

I I I I I I 

VC-16 30 1 19 1 11 10.3 95.6 55.1 
I 

vc-17 28 19 9 10.6 98.6 60.1 

VC-18 29 19 10 12.3 98.1 52.7 
I I I I I I 

vc-19 29 1 19 1 10 1 17.6 I 98.0 59.1 1 I 

vc-20 31 20 11 10.3 97.0 51.1 

vc-2 1 30 19 11 9.7 97.6 54.6 
I vc-22 I 30 I 20 I 10 I 9.7 1 98.0 1 53.3 1 

I I I I I I 

VC-23 30 1 20 1 10 1 11.8 96.8 53.4 

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. 
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TABLE 6 
Vegetative Cover 

CQA Testing Frequencies 

Atterberg Limits 

Particle-Size 
Analysis 
Moisture Content 
(Oven) 

ASTM D-43 18 

ASTM D- 
1140/422 
ASTM D-22 16 

1 test per 500 cy 23 1 per 487 cy 

1 test per 500 cy 23 1 per 487 cy 

0 23 1 per 487 cy 

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 

3.7 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 8-02 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 RF1 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:l (horizontakvertical) slope, lined with S-oz 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 Geogrid 

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-feet 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-l. 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 lb&, 
so it was retested by the manufacturer’s preferred method GRI-GGl which was approved through 
Golder in their letter dated May 29, 1997 covered under RF1 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 RF1 No. 4 found in Appendix E. Approximately 247,396 gross 
square feet of uniaxial geogrid was installed. 

4.2 GundSea$ 

4.2.1 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 I-l .2. GSER”, 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 RF1 No. 4 in Appendix E. 

GSETM 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 I-3.2. 

4.2.2 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 deployment is .* 
presented in Appendix I-4.2. GSER”’ 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 GSETM 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 I-4.3. 
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In general, dual hot-wedge fusion seaming of the HDPE liner proceeded concurrently ‘tith 
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 nondestructively 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, GSETM 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 nondestructively tested for seaming integrity. GCS observed and 
documented these procedures. A summary of the fusion and extrusion seaming is presented in 
Appendix I-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 
GundSealB panels are shown on Drawing 16. 

4.2.6 GundSeal@ Seam Non-Destructive Testing 

All nondestructive seam continuity testing was performed by GSETM and Envirocon personnel and 
observed by GCS personnel. 100% of all seams were tested for continuity by nondestructive 
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 
l 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) 
2) 

3) 

Applying a soapy water solution to the seam; 
Applying a vacuum of approximately 10 inches of mercury (5 psi) to the inside of 
the box for 15 seconds; 
Observing the seam for bubbles, which would indicate a discontinuity in the seam. 

Air pressure testing procedures consisted of the following: 

1) 

2) 
3) 
4) 

5) 

Sealing off the air channel between the inside and outside tracks of the fusion 
weld; 
Inserting a needle with an attached pressure gauge into the air channel; 
Inflating the air channel to between 25 and 30 psi using a small electric air pump; 
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. 
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 I-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, GSER”I 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 I-4.7. 
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4.3.1 Geocomposite Conformance Testing 

Samples of the geocomposite to be used at the site were obtained by GCS from the GSETM plant in 
Houston, Texas prior to shipment. 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 I-ppi as addressed in RF1 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. 

The geocomposite arrived on site on July 15, and July 18, 1997. The rolls were 200-f& long by 
14-f& 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 Appendix I-l .3. Submittal information was later provided by GSETM and reviewed by 
GCS. GSEW,s geocomposite quality control certification is presented in Appendix I-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 
GSETM. After final acceptance was determined by GCS, GSETM began installation of the 
geocomposite. GSER” 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 edge of the geocomposite terminated at the crest of the closure slope. The 
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 GSET” Lining Technologies. 

4.4 Geotexfile 

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 D5261) and Apparent Opening Size 
(ASTM D475 1). Tensar’s submittal for the 8-0~ 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 2 1,000 gross square feet of 8-ozLs.y 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-f%. 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 
area, 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 varieties 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 Em&con, 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 5, located in appendix C. Em&con 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 RF1 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 28days 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. 

Staff GeologistKQA 
Rick Kiel, P.E. 

Senior Engineer 
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Photo 1: Pit 6 after controlled bum and before construction

oto 2: Preparing subgrade by pushing soil berms into landfill with CAT 650LGP.
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F‘hoto  3: Installing Bodkin Bars at butt seams of geogrid.
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Photo 5: Deployment of GundSeal’ d general till

Photo 6: Fusion welding of GundSeal@  panels with a wedge welder.
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Photo :7 Replacement and compaction of north berm fill.
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Photo 9: Air-pressure testing of fkion seams. Technician writing results on liner.

Photo 10: Non-destructively testing extrusion weld with a vacuum box.
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Photo 11: Tying geocomposite at but seams, two rows at 6-inches staggered.

I

Photo 12: Deploying goecomposite over GundSeal by man-power.
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Photo 15: Welding 4-inch SDR-17 HDPE pipe in drainage ditches over drainage rock

Photo 16: Subdrains were 2-feet deep consisting of geotextile, drain rock, and HDPE pipe.
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Photo 18: Spray application of hydroseed over landfill area.
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Photo 19: Pit 6 after completion of vegetative cover soil placement
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-S OF PROGRESS MEETINGNO. 1 
LLNL SITE 300 - PIT 6 LANDFILL CLOSURE 

Date: June 12, 1927 

Time: 9:00 a.m. to lo: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 IanW closure. 

. 

Attendees: 

Harry Benstead LLNL 
Ken Obenauf Goider Associates 
Jeffery Brown Envirocon 
Kevin Braun Earth Safety Dynamics 
Gennie McPeak LLNL 
Nancy Evans GCS 
Rick Kiel G-CS 
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 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 

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 
Other business 



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. 
_I 

REVIEW OF WOIk 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 
l/2” steel plates had been approved for use and that Envirocon could possibly send the 3/W steel plates 
to salvage. 

2.2 Clearing and grubbing 
Jeff Brown stated that the clearing and grubbing of the land.fX 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. 

2.1 Erosion control 
Envirocon has installed silt fence to the south of the la&ill. 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 landtill 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 75OC 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. 



3.1 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 clarificationof 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 rehar 
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 l/l50 
yards. Three cylinders will be taken and will be tested at 7 and 25 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: 

7.1 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 quality testing 
Kevin Braun is currently testing the air quality. So far everything has come up nondect 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 m-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 TElREE 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 ne.xt week approx. June 18 



9.5 
9.6 

Geosynthetics - Approx. start date July 1 
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 schedded for Wednesdays at 9:00 a.m.. 
-.. 

Ken Obenauf, the design En&eer will be going on vacation, Barry h’hCllOMell will be covering for 
him. He also stated that Rick Kiel or Nancy Evans may be able to answer any questions. 

. 

i 



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

Date: June 18,1?!7 . 

Time: 9:00 a.m. to 1O:OO a.m. . 

Location: LLNL, Site 300, Pit 6 Construction Trailer 

Purpose: Discuss progress to date and resoive any problems with regard to construction 
schedule, safety, quality assurance, and contractual issues related to construction 
of the 1andfiU closure. 

Attendees: 

Harry Benstead 
Jeffery Brown 
Kevin Braun 
Gennie McPeak 
Nancy Evans 
Rick Kiel 
Tom Berry 

LLNL 
Envirocon 
Earth Safety Dynamics 
LLNL 
GCS 
GCS 
Weiss 

. 

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

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 

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



CONSTRUCTION PROGRESS MEETING NO. 2 
LLNL Site 300 - Pit 6 Landiill Closure 

9:00 a.m. -June 18, 1997 

1. 
5 

REVIEW AND APPROVAL OF MINUTES OF PREVIOUS MEETING: - Approved 

2. REVIEW OF WORK PROGRESS SINCE PREVIOUS MEETING: 

2.1. Subgrade 
Jeff Brown mmmariz ed 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 IamhXl. 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. 

2.3 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 WITEI 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 
appro.ximately 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 nondect for metals and 
the dust has been below the ac,tion level, but voluntary use of dust masks is approved. Fungal spores for 
VaLley Fever are Kevin’s ma& 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 TEE NEXT THREE WEEKS: 

9.1. 
9.2 

9.3 

9.4 
9.5 

Prepare subgrade - Should be finished by the end of the week, June 20 
Clearing and grubbing of borrow - Approximately l/2 done. Should be done by the end of the 
week, June 20. 
Geogrid installation - This is scheduled to start after subgrade is prepared and conformance 
testing is complete. 
Compacted fill - Start appro?rimately by the end of next week June 27 
Other - GSE on site July 1. 

Approximately 1 week behind schedule. 

10. OTEIER 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 .-1 

Time: 9:00 a.m. to 950 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 lanti closure. . 

Attendees : 

Harry Benstead LLNL 
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 Meeting No. 3 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 

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 
Other business 



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 summari zed 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. Envi.rocon 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 RFl 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. 
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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 specitications, 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. -i 

4.4 FXDPE/GundseaI 
. 

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 spectications 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. 

5. 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: 

7.1 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 v+ill 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. 



. 

Surveying of subgrade 
& 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. 
9.2 
9.3 
9.1 
9.5 
9.6 
9.7 

Geogrid installation - Start tomorrow, June 26, 1997. Approximately 2 days per layer. 
Compacted fill - Rurming concurrently with geogrid installation. 
Clearing of borrow - Should be finished by end of week, June 27, 1997. 
Excavation of borrow - Started ripping borrow area today, excavating tomorrow. 
Gundseal installation - Scheduled for the week of July 7, 1997. 
Anchor trench - Install prior to Gundseal installation of the week of July 7, 1997 
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 ne‘xt 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. 



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

Date: July 2, 1992 . 

Time: 9:00 a.m. to 9:40 a.m. 

Location: LLNL, Site 300, Pit 6 Construction Trailer 

Pm-pose: Discuss progress to date and resolve any problems with regard to construction 
schedule, safety, quality assurance, and contractual issues related to construction 
of the 1andfiU closure. 

Attendees: 
. 

?&m-y Benstead 
Jeffery Brown 
Kevin Braun 
Geunie McPeak 
Nancy Evans 
Ken Obenauf 
Tom Berry 

LLNL 
Envirocon 
Earth Safety Dynamics 
LLNL 
GCS 
Golder Associates 
Weiss Associates 

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

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 

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 
Other business 



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

5. REVIEW PROPOSED CHANGES: None to review.. 

6. STATIJS 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 Obenaufcommented that the Evergreen Technologies’ submittal indicated that the thickness 
of their mate&d 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 nm 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. Pick 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 caIl 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. SAJ?ETY 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 
ram% 

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 installatiod’- 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. 
9.4 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 BUSIN-ESS: . 

The schedule was revised by Jeff Brown and Barry 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. 
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MINUTES OF PROGRESS MEETING NO. 5 
LLNL SITE 300 - PIT 6 LANDFILL CLOSURE 

Date: July 9, 1997 . .‘L 

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 1andHl closure. 

Attendees: 

Harry Benstead 
Jeffery Brown 
Kevin Braun 
Geunie McPeak 
Nancy Evans 
Ken Haskell 
Tom Berry 
Cal Dibble 

LLNL 
Envirocon 
Earth Safety Dynamics 
LLNL 
GCS 
Golder Associates 
Weiss Associates 
LLNL 

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

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10 

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 
Other business 



CONSTRUCTION PROGRESS MEETING NO. 5 
LLNL Site 300 - Pit 6 Landfill Closure 

9:00 a.m. -July 9, 1997 

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

2. 

‘J. 

REVIEW OF WORK PROGRESS SINCE PREVIOUS MEETING: 

2.1. Geogrid 
Jeff Brown summarized the progress for the constrnction 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 G-eotextile 
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 

REVIEW REQUESTS FOR INFORMATION: 
&u-q Benstead stated that RFI’s 1 through 7 have been received and answered. 

3. REVIEW PROPOSED CHANGES: 
. 

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

6. STATUS OF SUBMITTALS: 

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

,. _1 _*” ..,. _“-- .., 
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6.2 GundSe+l 
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. 

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

6.5 SWIJPP 
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 tirst and second lifts are complete. The third and fourth lifts 
are iu progress. 

9. SCHEDULED WORK FOR TEIE NEXT THREE WEEKS: 

9.1. 
9.2 
9.4 

9.5 
9.6 

General Fill - Finish by July 9, 1997. . 
Compacted till - Finish by July 7, 1997. 
GundSeal installation - Scheduled to be complete by the end of next week depending on size of 
crew and wind. 
Subdrains - Start excavation July 8, 1997 and install approximately July 23, 1997. 
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 BUSlIVES: 

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 dishubed. 
The area would have to be re-hydroseeded after the next phase. I$e also noted that the soil has a tendency 
to re-seed itself within a year&rind 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 am.. 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 lo:30 am.. 

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 trai3ic. 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 tie 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. 
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MINUTES OF PROGRESS MEETING NO. 6 
LLNL SITE 300 - PIT 6 LANDFILL CLOSURE 

July 16, 1997 

Time: 9:00 a.m. to 9:30 a.m. 

Location: LLNL, Site 300, Pit 6 Constnrction 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 
Jeffery Brown 
Kevin Braun 
Genie McPeak 
Nancy Evans 
Rick Kiel 
Ken Haskell 
Tom Berry 
Cal Dibble 
Sue Miller 
Dave Littlefield 

LLNL 
Envirocon 
Earth Safety Dynamics 
LLNL 
GCS 
GCS 
Golder Associates 
Weiss Associates 
LLNL 
LLNL 
LLNL 

. 

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

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 
5. Staus of submittals 
6. Safety observations 
7. inspections in connection with work and coordination 
8. Scheduled work for the next three weeks 
9. Other business 



CONSTRUCTION PROGRESS MEETING NO. 6 
LLNL Site 300 - Pit 6 Landfill Closure 

9:00 a.m. -July 16,1997 

1. REVIEW OF WORK PROGRESS S‘INCE PREVIOUS MEETING: 
. 

1.1. General Fill -^ 
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 1a.ndfil.l 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 comer. 

1.4 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 15,1997 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. WEIICH 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 REOUESTS 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 Brovvn stated he is still having problems finding a subcontractor for the concrete work. 



5. STATUS OF SUBMITTALS: 

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

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

5.3 HDPE pipe and CI$P 
Jeff Brown stated that he still didn’t have any submittals for the HDPEpipe 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 Fii 
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 landfi.R 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 
tW0. 

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 9100 and 11:OO to see the construction 
progress. Tom Berry also noted that DOE would be on site again July 25, 1997. 



MINIJTES OF PROGRESS MEETINGNO. 7 
LLNL SITE 300 - PIT 6 LANDFlLL 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 landI% closure. 

Attendees: 

Harry Benstead 
Jeffery Brown 
Nancy Evans 
Rick Kiel 
Ken Haskell 
Cal Dibble 
Dave Littlefield 
Mel Villegas 
Howard Myers 

LLNL 
Envirocon 
GCS 
GCS 
Golder Associates 
LLNL 
LLNL 
LLNL 
GSE 

. 

AGENDA: The following agenda was followed during Progress Meeting No. 7 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

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 likstallation 
Howard Meyers stated that GSE is currently insmlhng 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 

5. STATUS OF SUBMITTALS: 

5.1 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. 



5.3 HDPE pipe and CMP 
Jeff Brown stated that he asked Ken IIaskell 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 h&e been no incidents and no one has 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 
suwey 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 complete. 

8. SCHEDULED WORK FOR THE NEXT THREE WEEKS: 

8.1. 
8.2 
8.3 

8.1 

8.5 
8.6 

Diversion ditch - Waiting on geotextile to finish, should be here by July 29, 1997. 
Geocomposite installation - Complete by July 24, or first thing July 2.5, 1997. 
Subdrains - The HDPE pipe will be here July 24, 1997. It required custom dtilling. 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 driIled 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. 
Roads - The surveyors will be out tomorrow between 7:30 and 8:00 a.m. to establish control for 
the roads. 
Vegetative cover - Envirocon will place after GSE is tished instaRing the geocomposite. 
Concrete - Jeff Brown stated he is still in the process of tiding a subcontractor. . 

9. OTHER BUSINESS: 

Cal Dibble stated that Tom Berry would like to see monuments installed at the comers of the landtill. The 
as-built GundSeal drawings will establish the limits of the geosynthetic liner system. Cal Dibble also told 
GCS that Tom Beny 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 lired, no excuses. 



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

Date: July 30, 1997 . = 

Time: 9:00 a.m. to 9:30 a.m. 

Location: 

Purpose: 

LLNL, Site 300, Pit 6 Construction Trailer . 

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: 

HarryBenstead 
Jeffery Brown 
Nancy Evans 
Ken Haskell 
Cal Dibble 
Gennie McPeak 
Tom Berry 

LLNL 
Envirocon 
GCS 
Golder Associates 
LLNL 
LLNL 
Weiss Associates 

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

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

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. 8 
LLNL Site 300 - Pit 6 Landfill Closure 

9:00 a.m. -July 30, 1997 

1. REVIEW OF WORK PROGRESS SINCE PREVIOUS MEETING: 

Geocomposite Installation 
J!&ry 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 (3W) and shotcrete uses 3/S” aggregate. Jeff Brown 
noted that in addition to expansion joints placed every 20 feet there wih 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 Geotextiie 
Entirocon is currently waning for additional geotextile to arrive on sit&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 st.ilJ isn’t here. 

3. REVIEW REOUESTS 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. 



5. STATUS OF SUBMITTALS: 

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

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

5.3 HDPE pipe and CMIP 
Jeff Brown stated that he is working on getting these submittals and should have them in the next day or 
tW0. 

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. 
8.2 

8.3 
8.4 
8.5 
8.6 

Diversion ditch - Complete by early next week. . 
Subdrains - The HDPE Wyes will be here July 3 1,1997. Envirocon will start welding pipe 
tomorrow. 
Roads - Jeff Brown stated that this would be the last item done for the project. 
Vegetative cover - Envirocon anticipates this done by Friday, August 1, 1997. 
Concrete - This will be done on schedule. . 
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 e,xtremely 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 
Jeffery Brown 
Nancy Evans 
Ken Haskell 
Cal Dibble 
Tom Berry 

LLNL 
Envirocon 
GCS 
Golder Associates 
LLNL 
Weiss Associates 

. 

AGENDA: The following agenda was followed during Progress Meeting No. 9 

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 
5. Status of submittals 
6. Safety observations 
7. Inspections in connection with work and coordination 
8. Scheduled work for the next three weeks 
9. 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 instalied. This operation should be done in the next day or two 
according to Jeff Brown. 

1.3 ConcretelShotcrete 
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 geote.xtile previously used was Evergreen geotextile supplied by Tensar. This last bit of geote‘xtile 
will be produced by Synthetic Industries which is the same product used for the geocomposite. Gal 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 geote‘xtiles listed in the specifications. 

3. REVIEW REOUESTS FOR INFORMATION: - None 

4. REVIEW PROPOSED CHANGES: 
Jeff Brow-n 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. Barry 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. 

. 
5. STATUS OF SUBMITTALS: 

5.1 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 

i 



warra.nty 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. 

HDPE pipe and C@ 
& Benstead faxed the CA@ submittal to Barry MacDonnell and he approved it. Hany also handed the 
submittal of the HDPE pipe to Ken Baskell 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 Barry Benstead a list of survey prints that she needs for the finaJ report. 
Barry 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 geoiextile 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. 

8.2 
8.3 
8.4 
8.5 
8.6 

8.7 
8.8 

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

Diversion ditch - Will be complete once additional geotextile arrives on site. 
Subdrains - Will be covered by August 8, 1997 
Shotcrete - Jeff Brown stated that this may be delayed to August 18, 1997. 
Roads - This will be the last item done. _ 
Hydroseeding - Jeff Brown stated that Fast Grass would be their subcontactor and that they are 
in the process of finalizing their contract. 
Borrow - Finishing grading of borrow area to drain 
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 MEETINGNO. 10 
LLNL SITE 300 - PIT 6 LANDFILL CLOSURE 

Date: August 13, 1997 

Time: 9:00 a.m. to 9:20 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 
Jeffery Brown 
Nancy Evans 
Rick Kiel 
Ken Haskell 
Cal Dibble 
Tom Berry 
Dave Littlefield 
Getie McPeak 

LLNL 
Envirocon 
GCS 
GCS 
Golder Associates 
LLNL 
Weiss Associates 
LLNL 
LLNL 

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

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

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. 10 
LLNL Site 300 - Pit 6 Landfill Closure 

9:00 a.m. -August 13, 1997 

1. 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 REOUESTS 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. 

5. STATUS OF SUBMITTALS: 

5.1 GundSeaiKeocomposite 
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 
Em&con 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. 

7. 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. 
8.2 

8.3 
8.4 

Drainage system - Complete by the end of the, August 15, 1997 
Shotcrete - Subcontractor will begin setting forms next week. The subcontractor (Johnson 
Western Gunite) is currently working on another project for LLNL. This other project (80 1) has 
priority over this job as noted by Cal Dibble. 
Roads - Envirocon will start on rhem early nest week. . 
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 seeing 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 
Jeffery Brown 
Nancy Evans 
Ken Haskell 
Cal Dibble 

LLNL 
Envirocon 
GCS 
Golder Associates 
LLNL . 

AGENDA: The following agenda was followed during Progress Meeting No. 11 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

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 Landtill 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 
Entiocon has three more culverts to install and two more to dig. 

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

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

1.5 Other 
Johnson Western Gum&e was on site August 19, 1997. One and one halfheadwalls formed. 
Additional rip rap arrived on site for plunge pools at north diversion ditch. 

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

3. REVIEW RJXXJESTS FOR INFORMATION: - None 

4. REVIEW PROPOSED CHANGES: - None 

5. STATUS OF SUBMITTALS: 

5.1 GundSeaIKkocomposite 
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 Bland0 Bromegrass). Ken Haskell reviewed the letter 
and approved the submittal verbally. 

Shotcrete 
& 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: 

Surveys 
& 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. 
8.2 

8.3 
8.4 

Drainage system - On going. 
Shotcrete - Will begin shooting on Monday or Tuesday depending on when the form work gets 
done. 
Roads - Envirocon will start on them on Monday, Au,gust 25,1997. . 
Hydroseeding - Jeff Brown stated that Fast Grass has been rescheduled for Monday, August 25, 
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. 





Appendix D 

As-Built Drawings 
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/-WING WALL 

111 METAL CULVERT FLARED END SECTION 

0 
- 

SCALE IN FEET ‘TYPICAL NORTH TRAPEZOIDAL CHANNEL DETAIL 

3 2 I 
SCALE IN FiET 

RIP-RAP LINING 

EXISTING SUBCRADE 

DETAIL/SECTION 
DESIGNATION 

DRAWING WHERE 
SECTION/DETAIL 
IS LOCATED 

DRAWING WHERE 
SECTION/DETAIL 
IS REFERENCED 

I 3 IN. A 

PROFILE MEW 

8 \ TYPICAL CULVERT CONCRETE INLET/OUTLET DETAIL 

0 
4 IN. 

I--- 

CONCRETE LINING 
SEE NOTE 1 7 

SUBGRADE 

STEEL WIRE MESH 
(6 IN.-) 

SURFACE WATER CONTROL DITCH DIMENSIONS 

DITCH 
BEGININC ENDING DEPTH SIDESLOPES 
STATION STATION b-J) 6) 

EAST DITCH 

0+33 o+m 2.0 1H:lV 

1+36 1+66 2.0 1H:lV 

2+06 4+06 2.0 1H:lV 

SOUTHEAST TRAPEZOIDAL DITCH 

o+oo 2+76 2.0 lH:1V 

WEST + SOUTH DITCHES 

o+oo 1+76 2.0 1H:lV 

1+76 2+2a TRANSITION FROM 1H:lV TO 2H:lV 

2+2a 5+90 2.0 2H:lV 

WEST ROAD DITCH 

o+oo 1+34 2.0 1H:lV 

1+50 3+15 2.0 1H:IV 

TYPICAL CUILNTR;E!LET DETAIL 
CONCRETE TRAPEZOIDAL CHANNEL DETAIL 

CULVERT INLET/OUTLET DIMENSIONS 

BEGINING 
STATION 

ENDING 
STATION 

PIPE 

(FEZ,) 

WIDTH 

(FE&) 

DEPTH WIDTH THICKNESS 

(FAT) (FEiT) (FEST) 

NOTES: 

1) EXPANSION JOINTS SHALL BE INSTALLED TRANSVERSELY AT 20-FT. INTERVALS. 
EXPANSION JOINTS SHALL BE FILLED WITH EXPANSION JOINT FILLER 
l/2 IN. THICK. 

2) HELICAL CULVERT FLARED END SECTION SHALL BE CONSTRUCTED AS PER 
CALTRANS STANDARD PLAN D94A. 

3) ALL J-PIECE BODIES TO HAVE 0.109 IN. THICK SIDES AND 0.138 IN. THICK CENTER 
PANELS. WIDTH OF CENTER TO BE GREATER THAN 20% OF THE PIPE PERIPHERY. 
MULTIPLE PANEL BODIES TO HAVE LAP SEAMS WHICH ARE TO BE TIGHTLY JOINED 
BY RIVETS OR BOLTS. 

4) END OF PIPE TO BE FINISHED WITH ANNULAR CORRUGATIONS TO CONFORM FLARED 
END SECTION SO THAT MINIMAL LEAKAGE RESULTS FROM THE CONNECTION. 
OTHER DESIGNS MAY BE USED WITH APPROVAL OF THE ENGINEER. 

EAST DITCH 

0+86 1+36 1.5 4.0 2.0 2.75 1.0 

1+66 2+06 1.5 4.0 2.0 2.75 1 .o 

4+06 4+42 1.5 4.0 2.0 2.75 1.0 

SOUTHEAST TRAPEZOIDAL DITCH 

2+76 2+aa 2.5 6.0 2.0 3.25 1.5 

WEST + SOUTH DITCHES 

5+90 6+52 2.0 8.0 2.0 2.75 1.5 

WEST ROAD DITCH 

RIPRAP FOR NORTHERN DITCH 

REACH D D mox 50 D (0 THICKNESS 

a-b 7.5 In. 6 In. 2 In. 12 In. 

b-c 7.5 In. 6 In. 2 In. 12 In. 

c-d 15 In 12 I”. 4 In. 16 In. 

SHEET TiKf: 
sCALE: AS SHOWN SURFACE WATER CONTROL DETAILS 

1+34 1+50 1.5 4.0 2.0 2.75 1.0 

3+15 3+41 2.0 4.0 2.0 2.75 1.5 

- 
LAWRENCE LIVERMORE 

NATIONAL LABORATORY 
SITE 300 



HELICAL STEEL PIPE , 

9 IN.  

-A 115FT.- I  

PLAN VIEW 

1 

3 IN. f 
ANCHOR CULVERT 

LSTEEL WIRE MESH 
(6 IN. O.C.) 

PROFILE VIEW 

SEE NOTE 1 

CULVERT TO CONCRETE TRAPEZOIDAL DITCH DETAIL 

/in/ PLAN VIEW 
3 IN.--l 

1.5 FT. 

J 

9 IN. 

k----- 5 F------/ 

1.5 FT. 

J 

NOTES: 

1) ANCHOR PIPE USING A MINIMUM 12 IN. X 0.052 IN. GALVANIZED HELICAL COUPLING BAND, AND 
I l/2 IN. DIA. X 6 FOOT LONG GALVANIZED PIPE STAKES PER CALTRANS D87A.B STANDARD PLANS. 

1.0 FT. 

CULVERT CONCRETE OUTLET DETAIL AT 4+06 

SUEGRADE 

TYPICAL CIJJNFRGE;LET DETAIL 

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

BEFORE BLING BENT AND ENTERING THE EXISTING DRAINAGE. 

CHK BY KG” PROJECT NO.:  96%,108 TASK NO.:  III 

PROJECT:  

R v w  BY *so 
LLNLD’IT 6 LANDFILL COVER/CA 

SHEET TITLE: 

SC*LE: AS SHOWN 
SURFACE WATER CONTROL PLAN - DETAIL8 

LAWRENCE LIVERMORE -S”EET: I5 Or ‘“,,” 
NATIONAL LABORATORY 

DRIWNG NO. 

SITE 300 148 0 



II 

9 IN. 

- 15 FT. p 
TRANSITION 

1 r 1 1 9 IN.-, 
TRANSITION 

HELICAL STEEL PIPE 

ELBOW AS SHOWN 
ON DRAWING / 
NO. 14, REV. 1 / 

/ 
-7 

4.0 FT 

-! 

I 
I 

.I. : DIRECTION 
OF FLOW I . . ‘. I 

.‘. . . . I _. 

+ k-7.5 in. 

PLAN VlEW 
3 IN. 

d! 

I / 

%-t... /’ 3 IN. -I 

1-J’ 
PLAN VIEW 

2.5 FT. 

J 

9 IN. 

‘5 FT. 

1 
-WING WALL 

9 IN. 

-I (--5TTd 
HELICAL 
STEEL PIPE 

7 

” . 
i- 

WING WALL 
, 

0 IN.-’ L, IN. STEEL WIRE MESH 
PROFILE VIEW (6 IN. OX.) 

I 
PROFILE VlEW 

CULVERT CONCRETE INLET DETAIL AT STA 5+90 CULVERT CONCRETE OUTLET DETAIL AT 2+70 

I- 2.75 FT.-d 1.0 FT. 

2.5 FT. 

SUBGRADE 

1.0 FT. 

2 FT. 

TYPICAL CUJN;R;E;LET DETAIL 
SUBGRADE 

TYPICAL CUl.NFRv;E;LET DETAIL 

PRoJECT: LLNL/PIT 6 LANDFILL COVER/CA 

SURFACE WATER CONTROL PLAN - DETAILS 



45’ HELICAL STEEL ELBOW 
HELICAL GALVANlZtD STEEL 
BAND COUPLER 

WELD ELBOW TO TEE 

2 FT. DIA. HELICAL TEE 

CONCRETE LINING 

(6 IN. O.K. 

2 FT. DIA. HELICAL STEEL PIPE 

DOWNSTREAM VlEW 

45’ HELICAL STEEL ELBOW 

\I--‘“? 

WELD ELBOW TO TEE 

T 
I 

I I 1 c I 
I 
I 

l-4 FT.-----( j < 2r,. 

I 
I DIRECTION 

I 
OF FLOW 

1 / I.. 2-l 

STEEL WIRE MESH 
(6 IN. O.C.. BOTH DIRECTIONS) 

t 3 IN. 

/ 
CONCRETE LINING -/ 

2 FT. DIA. HELICAL STEEL PIPE -/ 

VIEW PERPENDICULAR TO DITCH 

CULVERT TO CONCRETE TRAPEZOIDAL 
DITCH DETAIL AT STA 642 

NATIONAL LABOR 



‘. .-.__ 
.-‘: ,::‘. ‘.. . _ _ I., 
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--. . .J- . . . ..,: 
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.,._ . .:’ 
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I 
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LEGEND: NOTES: 

,.. 
(.) ‘._ EXISTING GROUND SURFACE ELEVATION CONTOURS (FT., MSL) 

-710--c FINAL BORROW AREA CONTOURS AND ELEVATION (FT., MSL) 

-..*- EXISTING DITCH FLOWLINE DETAIL/SECTION 
DESIGNATION 

EXISTING DIRT ROAD _ 
DRAWING WHERE 

-u--v 
RE-ESTABLISHED ACCESS ROAD 

SECTION/DETAIL 
---_ IS LOCATED 

/ DRAWING WHERE 
SECTIOti/DETAIC 
IS REFERENCED 

1) TOPOGRAPHY SUPPLIED BY LAWRENCE LIVERMORE 
NATIONAL LABORATORY. DRAWING NO. S96010. 
COORDINATES ARE BASED ON SITE 300-SPECIFIC GRID SYSTEM. 

2) GRADING CONTOURS ARE MAY CHANGE DEPENDING ON THE VOLUME 
OF MATERIAL REQUIRED TO CONSTRUCT THE PIT 6 LANDFILL COVER. 

3) CONTRACTOR SHALL 

AS-BUILT NOTES: 

n 1 BLADED TO DRAIN. CUT TO CONTOUR. 

n 2 APPROXIMATE LIMITS OF BORROW AREA. 
0 100 

North 
C 

South 
C’ 

/- 
EXISTING TOPOGRAPHY 

@ SECTION C-C’ 



CREST Of SIDE SLOPE 

ANCHOR TRENC 
(1) SURVEY PROVIDED BY LICENSED SURVEYOR 

WITH LAWRENCE LIVERMORE NATIONAL 
LABORATORY. 

(2) HOPE PANELS. DESTRUCTIVE SAMPLES, 
AND REPAIRS LOCATED BY GCS 
USING WHEEL MEASUREMENT. 

SCALE IN FECT (3) THIS DRAWING IS NOT AN ORIGINAL DESIGN 
DRAWING. THIS DRAWING ILLUSTRATES THE 
LOCATION OF INDIVIDUAL GUNSEAL PANELS. 
DESTRUCTIVE TESTS AND REPAIRS. 

I @  67 REPAIR NUMBER 
I 

SURVEY POINT 

‘OINT NO. 

: 
4 

PANEL SURVEY DATA 

NORTHING 

414906.271 
415056.010 
415069.417 
415071.109 
415066.316 
415042.853 
415011.677 
415005.264 
414999.339 
414992.083 
414961.317 
414968.980 
414951.291 
414934.041 
414916.765 
414899.478 
414882.129 
414864.701 
414681.853 
414693.659 
414724.161 
414747.606 
414754.712 
414763.791 
414791.060 
414864.576 
414847.527 
414830.219 
414711.226 
414694.457 
414677.449 
414671.020 
414666.347 
414669.875 
414674.805 

EASTING 

1698253.382 
I 698275.248 
1698294.433 
169a312.oa6 
1698328.751 
1698394.186 
1698476.479 
1698492.824 
l698509.228 
1698525.562 
1698536.500 
1698541.736 
1698546.206 
1698547.533 
1698548.902 
1698550.503 
1698551.369 
1698554.616 
1698460.127 
1698427.379 
1698345.676 
1698280.472 
1698264.332 
1698248.527 
1698235.874 
1698554.200 
1698556.176 
1698556.077 
1698536.316 
1698532.517 
1698530.895 
l698523.840 
1698509.685 
1698492.684 
1698476.152 

697.268 
696.160 
694.508 
693.952 
693.193 
693.668 
693.863 

ELEVATION 

PRo’ECT: LLNL/PIT 6 LANDFILL COVER/CA 
S”LET TITLL: 

sc*Lc: AS SHOWN 
AS-BUILT HDPE PANEL LAYOUT 

LAWRENCE LIVERMORE sHEET: ” OF ’ 
NATIONAL LABORATORY DRA;;No’ 

SITE 300 



21 
EX,ST,NG MONITORING WELL AND NUMBER 

NOTES: 

1) TOPOGRAPHY PND AS-BUILT SURVEY SUPPLIED By LAWRENCE 
LIVERMORE NATIONAL LABORATORY. 

+ 



Appendix E 

Addendum’s and REI’s 





University of California 
H Lawrence Livermore 

L National Laboratory 

Project: 
* Request for Information # 0 !!- 

. 
Subject: &~br c J P.( TO 1 Engineering/Construction Department 3. 

Lawrence Livermore National Laboratory Att&tion: ?%,- T‘Y ‘isc/~sfea d 
.i Spec. Sect: 02 7S 4 

From: &T@? %-I,, &J-IAIi~wIU 
Drawing Ref.: 

Priority I 1 - Immediate 
I 2-lODays 

1 
lo-20Days 

Date Issued: /?&I/ &? 2 197 7 

Response: 

Date Received: 
3.C. 

By: 
Title: 

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



5775-8 Glenridge Drive 
Lakeside Center. Suite 450 

Atlanta. Georgia 30328 
Tel. 404 .250 l 1290 
Fax404 l 250 l 9185 

Mr. Jeff Brown 
Envirocon 
5200 Little Brush Ridge Road 
Placerville, CA 95667 

Phone: 9 16-576-8820 
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 Livennore Pit #6 Closure project. 
Here is the quotation for Tensar UX 16OOHS 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 UX16OOHS every 60,ooO 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 lrnm (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 - GGl and GRI - GG2 methods. They are 
mcdifkd 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 using existing inventory corn our warehouse. The next manufacture 
date for UX16COH.S 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 ifyou have any questions. 

Pet& Romccki I 
Market Manager 
Tensar Ehth Technologies 

cc: Mr. Tom Stitt, Mr. Tom Dobras 



-* , From : Panasonic FfiX SYSTE~A 

-: 

May 29,1997 

PHOE NO. : my. 29 1997 07:12m Pl 

Lawrence Livesmore Na lional Lakrratory 
Plant Enginfeng 
P.O. Box #a, L-522 
t’vennore, CA 94551 

Attention: Mr. Harry Benstead 

RE: RESPONSE TO LE’I-IZRFROM TENS/&? 
3-E 300, PIT 6 LANDFILL CLOSURE COVER CON5I’RUCTION 

Dear Mr. Benstead: 

Golder-tes reviewed the correspondence dated May 22,1997 horn Mr. Petcx Romocki 
of Tmw, Earth Te&nologhs, Ix Our response to each item follows: 

Your speci)%ntion requtsfs fhfnqu.mq of suinplingfw testing to be emy 50,ooO squarefeet. 
lc?lsaT lum?za?ly sumpies UXliGoHS mrj 6u,&?o squar+t. 

‘Ihis is accept&h to Golda. A minimum OF two samples will be rt+red for either 
frequency. In ad&ion, the produst Wg be tested at the hquency of one sample every 50,OGU 
quare feet when it arrives at the site as requhd in the specifications. 

21 Tmsar &es not measure spacing ktwcen strand.5 with a calipr. We do a rib anmt per simple 
widtk measutcment using a melal tupc nzeoswe with accuracy io I mm (0.039 in.) 

This is acceptable. When the product arrives at the site, it wiU k measured with a caliper as 
.9pedid. 

31 Ymn spcaifiadim calls fin tens& strength b be tested by .4STM 04595 which is the stmuiard 
test nuthodj5r &mite pmpc~ties ufgeutwiles hi the rvide-roidth skip method. ASTM D4595 
i.5 a test that was &igd q7ecifically~ geutfff7’k? ti gwgrid. Trnsar nlcnsuTcs uh7late 
tcnsa~ bad with the GRI - GGZ and GRI - K2 nrethods. Tky me modijedjw a sped of 20% 
offhe Gage Ltngtymirmtr. 7k ‘s is done ilr the machine direction only&r uniario: grid. ntt 
gage length is two (2) apertures. 



. I< Ff?bfq : PanXoni c FW SYSTEM PHaE t-la. : May 29 1997 07: iml P2 

Mr. Harry Benstead %3-7108 
Lawrence Livermore Yational Laboratory - 2 - May 27,1997 

Both test methods are accepted pradices for measuring the knsile strength of geogrid.9. 
Golder feels eitk method will produce similar rem&, and tbefore, GoIcIer will accept GRI- 
GG1 test results as part of Tensafs manufacturing quality control program However, Golder 
anticipates that conformance sampling and testing of the~aduct as part of the qualiq 
assur~programwiR~tilizetheAsTMD4s95te$t~od. 

These minor differences 32* not suB%ient to require a *al produCt run fhe m&trial must 
StiIlpassCOdDrmanc6 testing when it arrives at the site. 

GOLDER SSCCL4TES INC. 

Kenneth G. Ha&e& P.E. 
AbXKiPte 

cc: Cal Dibble, LL?GPht Engineehng 
Dave L&&field, LWI’Iant &gin&g 
Tom E&y, U.NL-ERD (Weiss) 
RkkKiel#Gcs 

Oolder Associates 



Universitv of California 
m Lawrence Livermore 

National. Laboratory 

Project: 

TO: Engineering/Construction Department 
Lawrence Livermore National Laboratory 

Request for Information # dz 

Subject. ’ j-L&- P.O. 
Attention: 
Spec. Sect: 
Drawing Ref: 

i 

I Priority I 1 - cmmediate 
I 2-10Days 

L 
lo-20Days 

Remonse: 

_- 

‘ate Received: By: 
cc. Title: 

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

. -  . I . .  , ,  
, ,  . -  

, ,  “ ,  



Golder Asso@aies Inc. 

180 Grond Avenue. Suite 250 
Ooklond. CA USA 94672 
Telephone (510) 239~9C0J 
Fox (510) 2394310 

June lo,1997 Our Xef 963-7108.001 

Lawrence Livermore National Laboratory 
Engine&g/Construction Department 
P-0. Box 808,L-654 
Livermore, CA 94551 

Attention: Mr. Harry Benstead 

RE: RESPONSE TO REQUEST FOR lNFORMATION NOS. 2 AhiD 3, 
OF SD-E 300, PTT 6 LANDFlLL TITLE II DESIGN 

Dear Mr. Benstead: 

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

RF12 

Response2: The 12-foot on center (O.C.) h incorrect. The specification should be 
No. 4 Rebar, Grade 40 steel (12 In. (ii) 0.C). 

RF1 3: “Plezse cZur& tke compociim rcpimrtenfs~r vegetative cover naterial. S& 02229 
of the cbns- sQedficcitions.” 

Response 3: The compaction by track-walldng 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 K-in& thick lifts. 

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

Sincedy Yours, 

: ICeann& G. Haskell, PLE. 
Associate 

cc: Kenneth S. Obmauf, P.E. 
David Littlefield LmL-F%nt Engineering 

OFFICES IN AUSTRALIA. CANADA, GERMANY, HWGARY, /TALY, SWEDEN. UNITED KINGDOM. UNITED slATE.5 



University of California 
q Lawrence Livermore 

National Laboratory 

Project: 
Request for Information # 83 

1 0 1 Engineering/Construction Department 
Lawrence Livermore National Laboratory 

From: JQ&F &CL/H 

Subject: P.O. 
Attention: 
Spec. Sect: 
Drawing Ref: 

Priority t 1 - Immediate 2- 10 Days 
I 

lo-20Days 

Request: ‘3\, _ 

Date Issued: d 9/y 7 By: 2 

Resoonse: 
Title: 

3ate Received: By: 
CC. Title: 

This is issued for Clarification/lnformatio? only, and is not intended or directed to change the 
Project cost or time schedule 

i 

. ,...., ,” .._ -.~l 



Golder ksociates Ino. 

180 Grand Avenue. Suite 250 
Oakland. CA USA 946 12 
Talephone (510) 239-X1% 
Fax (510) 239-WlO 

June lo,1997 Our Ref: 963-7lO8.001 

Lawrence Livermore National Laboratory 
l3-tgi~g/Construction Department 
P.O. Box 808,L-654 .-: 
Livermore, CA 94.33 

A&n; Mr. Harry Bemtead 

RE: RESPONSE TO REQUEST FOR INFORMATION NOS. 2 AND 3, 
OFSlTE3OO,P~6LANDFILLTlTLEIIDESlGN 

Dear Mr. Benstead: 

We have received two requests for information (REI) Nos. 2 and 3 from Bwimcon. We have 
reviewed the requests by Envirown and have the following rcsponxs: 

RF12 MPkzse ckzri& the L? ’ OC spscifiurti for r&a7 as notai on 
Dmwing t14, Detail M.” . 

Response 2: The 12-foot on center (O.C.) is incorr&. The specification should be 
No. 4 R&r, Grade 40 steel (12 In. (inch) OX.). 

RR 3: “Please ckui& tht compacti 7cqbmmisfir q&ati~e wv@ mate&l. Sad-ion 02229 

qftk wnhutim SpediFcatons.” 

Response 3: The compaction by track--g specification in Section 02229 of the 
constntction specihations applies to the entire 2-foot thick vegetative soil cover. 
We recommend placing the vegetative soil cover in two K-inch thick lifts. 

If you have any questions or co mments please us a call. 

Sincerely Yours, 

ac Dome& P.E. 

+ * Kauut.hC.HzkeU,P.E. r . 
&sociate 

cc: Kenneth S. Obenauf, PE. 
David Littlefield LX-Plant +agin&g 

.-. _.. 

OFFICES IN ACSTRALIA. CANADA, GtWvlANY, HUNGARY, /IALY, SWEDEN, UNITED KINGDOM. UNITED .StAm 



REQUEST FOR INFORMATION (RF11 - 
NO. 4 

To: Hanv Benstead 
LLNL 
P.O. Box 808, L-522 
Livermore, CA 94551” 
Fax #: (510) 422-5264 

Date: JUYJQ- 20,/P? 7 
&‘I/ c-lostctq 

Spec Sec.: 07’7 Y’b 
Dwg. No.: 

LLNL P.O.#: 

We are requesting the following information: 

The above information is needed no later than: J . I/& 2s, /.F9 7 

Response: 

(LLNL) (Date) 



. 

Golder Associates Inc. 

198 Cirby Way, Suite 105 
Roseville. CA USA 95678 
Teiephona (9 16) 786-2424 
Fax (9 16) 786-2634 

June 30,1997 Our Ref: 963-7lO8.001 

Lawrence Livermore National Laboratory 
Engineering/Construction Department 
P.O. Box 808, L-654 
Liver-more, 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@ the use of a YGuna3eal’* liner instead of a 2 part GCL 
system. What are the QC Testing and submittal requirementsfi this product. 
Additionally what are the installation requirements and specifications. During 
the bidding process the only mention of this materz’al 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 lb/sq ft (minimum average roll value) 

2.02 B. 3. Minimum free swell of 24 ml per ASI’M D 5890. 

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

RF1 5: Please refer to GSE Correspondence dated 6/24/97 and clatifi. 

5a: Melt Index (resin). The meltj7ow for GSE resin will have a minimum value of 
0.05 gA0 min. The specified minimum is 0.1 g/TO min. Meltflow is an indicator 
of the processability of the resin and is not an indicator of a geomembranes ability 
tofunction as a bam’er. Pfease accept this minimum value. 



Mr. Harxy Bcnstcad 963-7108.001 
Lawrcnct 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 mm. is acceptable. 

5b: Tensile Break Strength/Elongation. The minimum average break strength and 
break elongation valuesfir 60 mil GSE HD Textured geomembrane are 75 lb@ 
and 120%, respectively. The specijed values of 228 lb/in and 600% are indicative 
of values@ 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-l 
should be modified as follows to reflect the textured geomembrane: 

. 

Prouertir Units Suecifica tion 
Tensile Properties 

2. Break strength lb/m 75 
4. Elongation at break % 120 

SC: Puncture Resistance. GSE certijes that tk material will meet tk 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 201, method 2065. Please accept this testing method and reporting. 

. 

. 

Response 5c: GSE indicates that the materiai wiU meet the specified values in 
accordance with ASTM D 4333. Puncture Resistance testing of the material 
delivered to the site will be in accordance with ASTM D 4333, as specified. 

Sd: Table 02751-2, HDPE Gcomembrane Seam Properties. Pass/Fail Criteria. GSE 
requests standard pass/fail requirement@ tk 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 fiB (see Figures 02751-l 
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 &ted 6/13/97 and clarify. 

6a: [02755] Article 1.04. C. The average peel strength of GSE FabriNet is I 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 2.04. D. DfRECT 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 certifij to direct shear results 
since tk test relies on site-specijc conditions. Interface values are greatfy aficted 

RFwd7.LET Golder Associates 
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by material inteq’ke, rate of displacement and normal l&d applied. GSE will, 
haweuer prowide samples to the laboratory of your choosingfor pe$mnance of this 
testing. GSE can bear no responsibilityfir 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. G!% indicates that they can not be responsible for the material, 
however, someone in the Contractois team must take ultimate 
responsibility for selection of the proposed geosynthetic materials. 

6c: ELONGAnON AT BREAWNIMUM TENSlLE STRENGTH - Becmcse GSE 
does not manuf&ure the geotextile wmponent of the geocamposite 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 6cz After hrther review, Golder proposes to modify Table 02755-l as follows: 

GeocomDosite Properties 

Grab Elongation 
(%) (ASTM D 4632) 

40 

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

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

RFI7: 

Response 7: 

RFl4537.LET Golder Associates 

Please refer the attached test &cumentationfbT Bodkin Joints. Please apprwe use 
of Bodkin Joints wer trenches. 

-. 

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 
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LLNL P.O.#: 

We are requesting the following information: 

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

Response: 

(LLNL) 





P. I 

June 24, 1997 

1 effrq Brown FAX: 5IoM+i7528 
Emit3con Xa of Pages; 3 

Richard Ericksor~ 
Technica Support En~ncer 

Livermore Labs C~osux 
60 mil Textxxd Geomembtane Tech&al ClarifjcatioTrs 

I%is fm is in regard to ;he 60 mii r%ured yeommbrane spaificarions for tk referenced project. 

GSE has reviewed t/x matedal specifications as pro\+led t’or ;tie refermcexl prcjecr. GSE cenif!cs 
r:tat the 60 mil HD Te.utxedefif Seornembrane w-i!1 meet the material s?eciiications. Th2 is provjdd 
r-e foiiowin$ clarifxarions arz accept&Ic. GSE requests rhee c!arifications be acxepted so rhat 
standard GSE material can be supplied t’or this project. Attached find rhe mater2 q.xcif;cuion for 
t:7t GSE HD ‘Textured 5C n:il gtommbranc. 

74Bi.E 02157-1. HDPE Gctmet~tbrane Properties 
.Wc?lr In&x (resin,). T.“.e meir: flow for the GSE resin will hax a minimum value of 0.05 &‘iO min. 
I he specified minimum is 0. I g’l17 min. hlelr flow is an indicator of tht proceszbiliv of the resin 
and is not an indicarion cf z geomembranes ability to fi~crion as a bar& PIease accept thiz 
wininum V3IuZ. 
Tcnsilc Brctrk .fitrert,Srb&iongrrdon. The ,zinimlurn avcrage break s:rength and break e!onga:ion 
values for X mii CSE H.D fesrured gm~rr:b: ane are 75 lb;in and 120%. respccsive:y T,“.e 
.qmified ual;les of 228 lbrn and 6Or.X~ are indicstjvc of values for sxxxh GSE HD 60 mi! 
~tcmelr,~rdrTc and not 60 mi! HD ‘I’extwcd matcria.! GSE requests these ten& break proper&~ be 
zxxptable. 
Funcrur~Rc~iwxncc. GSE certifies that the mterial will met k:s specified value when test4 in 
accordance with .ASTM D lK?3. Howewr, GSE standard testing procedures tncIudz testing 
punciure resistance jn zccordancc with AST.M D F’IsMS 101, method 2065. Pizase accept this 
rrsiing method and reponing 

72 HI, 15 02751.2, HD PE (;conwnArctne Seam Propcrtie~ 
-F’tsi;/ruj! Criterin. GSE requests srandard passiAll requirement for the wlded 60 n-12 ‘KO T-wed 
seams ‘oe fi!rr, tear bond (‘FT3). Plczse accepr this seam testing requiremen: 



Ii you have any c;ues:ions f<.comrr.ents, p!case contact Lar.7 GlcwacQ or me. Thwk you fctr your 
consideration 

Regards, 

Richard B. Erickson 
Technical Support Engineer 



m 

B 

r- 4 

GSE HD’” lkxtured GSE HD Textured is the k&red .msior: cf GSE HD. it is a hig.i cwl;+, high 

Textured HDPE 
den+ ~lys!hylene (HGPE; georrcmbranr with one ti two :c+xtr&d, h-r& 

ke&rcne 
&aces, and consisting ci approd.mtoly 77.5’; polye:hyttne, 2.5% carbon b:act 
aqd traca amounts of antioxidoc::s crd hrct stcbiliztrs; no other oddiews, kkrs or 
axsnde:s CIQ used. The resin used is a speecictty fo:nufoted, proprialor), virgin 

__ potyothylene end is designed s&col!y For flexible geomem&a.~e c~lica:icm. 
- CSE HI; Textured ha:, excellent resis:ancs to UV mdicrion ond is suit&k for 

oxpowd ccmditicm. This product allows projem with greater slope3 k t?e designed 
sinct Frictional eharccterirtics err rnkmed. 

REFERENCE PROPERTY TEST METHOD NOMINAL VALUES -- 



Golder Associates Inc. 

198 Cirby Way. Suite 105 
Roseville. CA USA 95678 
Teiephona (9 16) 786-2424 
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June 3Q,1997 Our Ref: 963-7lO8.001 

L.awrence Liver-more National Laboratory 
Engineering/Construction Department 
P.O. Box w, L-654 
Livermore, CA 94551 

Attention: Mr. Harry Benstead 

RE: RESPONSE TO REQUESI’ FOR INFORMATION NOS. 4,5,6, AND 7 
FOii 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 contractedfor the use of a “Gundseal” liner instead of a 2 part GCL 
system. What tie the QC Testing and submittal requirementsfor this product. 
Additionally what are the installation requimnents 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 th.ere 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 8.1. Bentonite content: 1 lb/q 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 appIy for the Gundseal 
(except for references t? geotextiles). 

RF1 5: Please refer to GSE Correspondence &ted 6/24/97 and clatifi. 

5a: Melt Index (resin). The meltfiowfbr GSE resin will have a minimum value of 
0.05 @O min. 7h.e specified minimum is 0.1 GO min. Meltflow is an indicator 
of the processability of the resin and is not an indicator of a geomembranes ability 
tofunction as a bam’er. Please accept this minimum value. 
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Response 5a: Melt Index is a reference’to processability of the r&in. 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@ 60 mil GSE HD Textured geomembrane are 75 lbs/in 
and 120%, respectively. 7he specified values of 228 lb/in and 600% are indicative 
of values@ smooth GSE HD 60 mil geomembrane and not 60 mil HD Textured 
material. GSErequests these tensile break pqkies 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-l 
should be modified as follows to reflect the textured geomembrane: 

Prouertv Units 
Tensile Properties - 

$xcifica tion 

2. Break strength lb/m 75 
4. Elongation at break % _ 120 

SC: . Puncture Resistance. GSE certiFes 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 5~ GSE indicates that the material will meet the specified values in 
accordance with ASTM D 4333. Pu.+ure Resistance testing of the material 
delivered to the site will be in accordance with ASTM D 4833, as specified. 

5d: Table 02757-2, HDPE Geomembrane Seam Properties. Pass/Fail Criteria. GSE . 
requests standard pass/fail requirementfbr the welded 60 mil HD Textured seams 
befIlm tear bond (FIB). Please accept this seam testing requirement. * 

Response 5d: Colder is specifying pass/fail criteria based on m (see Figures 02751-l 
and 2) and minimu& 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 refEf to GSE Girrespondence dated 6/13/97 and clariifjr, 

642: [02755] Article 1.04. C. The average peel strength of GSE FabriNet is I p$ 

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 7.04. D. DIRECT SHEAR - The direct shear test (ASTM 05321) is a 
design test, not an index test. As such, GSE’s Manufacturing Quality Assuranu 
Laboratory does not perfbrm this test. GSE cannot certify to direct shear results 
since the test relies on site-specijc conditions. Interface values are greatly afiected 

RFwd7.LET Goldet Associates - 
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by.mattial interface, rate of displacement and normal l&d applied. GSE will, 
however provide samples to tk laboratory of your choosingfbr pejbrmance of this 
testing, GSE uzn bear no respmsibiiityfor test results that do not give tk 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 Contractois team must take ultimate 
responsibility for selection of the proposed geosyntheti materials. 

6c: ELONGATON AT BREAmMUM TENSILE STRENGTH - Because GSE 
does not manufacture the geotextilt component of the geownqwsite ma&al, we do 
not routinely test tensile elongation or tensile strength of composite, 77~ 
composite will meet tk tensile strength &@rements, but SE, our geotextile 
supplier iists break elongation as 40%. 

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

T&t Geocomuosite Properties 

Grab Elongation - . -.- 
(X) (ASTM D 4632) .l .* 

40 

6d: SHEARlNG STRENGTH - No method is specifiedfor this, so it is unclear as to 
what this references. 

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

Fm7: 

Response 7: 

RFu667.LEr 

Please refer tk attached test docummtatiotIfor Bodkin Joints. Please Ppvtooe use 
of Bodlsin ]oints over trenches. 

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 

Golder Associates 
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Golder Associates Inc. 
198 Cirby Way, Suite 105 
Roseville. CA USA 95478 
Telephona (9 16) 786-2424 
Fax (9 16) 786-2434 

June 30,1997 Our Rek 963-7lO8.001 

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 contractedfoT the use of a YGundsealn liner instead of a 2 part GCL 
system. What are the QC Testing and submittal requirementsfbT 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 WitFi manufacturer. I 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 lb/sq ft (minimum average roll value) 

2.02 B. 3. Minimum free swell of 24 ml per ASTM D 5840. 

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

RF1 5: Please refn to GSE Correspondence dated 6/24/97 and clatij5~. 

5a: Melt Index (resin). The meltflow@ GSE resin will have a minimum value of 
0.05 @O min. 7h.e specified minimum is 0.1 SO min. Meltflow 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. 
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Response 5a: Melt Index is a reference’to processability of the resin. The propod 
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 lb@ 
and 120X, respectively. The specified values of 228 lb/in and 600% are indicative 
of valuesfir smooth GSE HD 60 mil geomemlrrane and not 60 mil HD Textured 
material. GS E 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-l 
should be modified as follows to reflectthe textured geomembrane: 

Prope* Units 
Tensile Properties - 

Suecifica tion 

2. Break strength lb/in 7s 
4. Elongation at break % _ 120 

SC: . Puncture Resistance. GSE certij?es 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 102, method 2065. Please accept this tes.ting method and reporting. 

Response 5c: 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 4333, as specified. 

5d: Table 0275’2-2, HDPE Geomembrane Seam Properties. Pass/Fail Criteria. GSE 
requests standard pass/fail requirement@ the welded 60 mil HD Textured seams 
befilm tear bond (FIB). Please accept this seam testing requirement. * 

Response 5d: Golder is specifying pass/fail criteria based on I% (see Figures 02751-l 
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. 

WI 6: Please re& to GSE C&respondence &ted 6/I3/97 and clari’. 

6U: (02755] Article 1.04. C. The average peel strength of GSE FabriNet is 2 w’. 

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 05321) is a 
design test, not an index test. As such, GSE’s Manufacturing Quality Assurance 
Laboratory does not per@m this test. GSE cannot certify to direct shear results 
since the test relies on site-specific conditions. intnface values are greatly aficted 

RfWSO.LR Goider Associates . 
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by material inte$ace, rate of displacement and normal lo&i applied. GSE roill, 
however prwhie sampies to tk laboratory of your chmingfi perjbmance of this 
testing. GSE cm bear no responsibilityfor test results that do not give the results 
required in tk 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: ELONGATIONATBREAK,4WNIMUMTENSlLE STRENGTH-BeeaueGSE 
does not manufacture the geotextile wmponent of the geouqxxik material, we & 
not routinely test tensile elongation or tmile strength of composite. The 

. composite will meet tk tensile strength requirements, but SE, our geotextile 
supplier lists break elongation a 40%. 

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

p&t Geocomuosite Properties 

888 
_. *.- - 

Grab Elongation .--.I. -. 40 
(X) (A!5TM D 4632) ,‘. 

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

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

RFIZ 

Response 7: 

RFu667.LET Goldet Associates 

Please refer tk attached test documentatio~fw Bodkin Joints. Please apprwe use 
of Bodkin Joints wer trenches. 

Bodkin Joints are approved for the Pit 6 LandfiB Closure Cover 
construction provided joints in adjacent panels are offset a minimum of 25 
f& apart. 
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REQUEST FOR INFORMATION (RF0 
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To: Harrv Benstead 
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Livermore, CA 94551 .-k 
Fax #: (510) 422-5264 

LLNL P.O.#: 

Date: 
Project: 
Subject: 
Spec Set: 
Dwg. No.: 

We are requesting the following information: 

The above information is needed no later than: 

. ,&& 
Rksponse: 

(LLNL) (Date) 
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Gclder Associates Inc. 

198 Cirby Way, Suite 105 
Roseviile. CA USA 95678 
Teiephona (9 16) 786-2424 
Fax (9 16) 786-2434 . . 

June 30,1997 

Lawrence Livermore National Laboratory 
Engineering/Construction Department 
P.O. Box 808, L-654 
Livermore, CA 94551 

Our Ref: 963-7lO8.001 

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 requesti and have the following responses: 

FSI 4: LLNL has contractedfbT tk use of a YGund.sealN liner instead of a 2 part GCL 
system. What are tk QC Testing and submittal requirementsfbr this product. 
Additionally what are tk installation requirements and specifications. During 
tk bidding process tk 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 Guridseal shall consist of the following 

2.02 8.1. Bentonite content: 1 lb/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 geotextiIes). 

RF1 5: Please refer to GSE Correspondence dated 6/24/97 and clari’. 

5a: Melt Index (resin). The meftflowfor GSE resin will have a minimum value of 
0.05 @O min. Tk specified minimum is 0.1 g/l0 min. Meltflow is an indicator 
of tk processability of tk resin and is not an indicator of a geomembranes ability 
tofunction as a barrier. Please accept this minimum value. 
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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. 

5b: Tensile Break Strength/Elongation. The minimum average break strength and 
break elongation valuesfir 60 mil GSE HD Textured geomembranc are 75 lb@ 
and 120%, respectively. The specified values of 228 lb/in and 600% are indicative 
of valuesfir smooth GSE HD 60 mil geomembrane and not 60 mil HD Textured 
material. GSE requests tkse tensile break properties be acceptable. 

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

Prouert; Units 
Tensile Properties - 

Specification 

2. Break strength lb/in 75 
4. Elongation at break % _ 120 

SC: . Puncture Resistance. GSE cedifles 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 5c: GSE indicates that the material will meet the specified values in 
accordance with ASTM D 4333. Puncture Resistance testing of the mater+ 
delivered to the site will be in accordance with ASTM D 4333, as specified. 

5d: Table 02751-2, HD PE Gcomembrane Seam Properties. Pass/Pail Criteria. GSE 
requests standard pass/fail requirementfor tk welded 60 mil HD Textired seams 
befilm tear bond (PTB). Please accept this seam testing requirement. * 

Response 5d: Golder is specifying pass/fail criteria based on I?B (see Figures 02751-l 
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. 

R.Fl6: Please refer to GS E Cdrrespondence da ted 6,A3/97 and clartj$ 

6U: [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 2.04. D. DIRECT SHEAR - The direct shear test (ASTM 05321) 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 tk test relies on site-specific conditions, interface values are greatly aficted 

RFled7.i.R Golder Associates . 
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by material interfizce, rate of displacement and normal load applied. GSE will, 
hmever provide samples to tk laboratory of your chwsing@ performance of this 
testing. GSE can bear no responsibilityfbr test results that do not give tk results 
required in tk 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 tje responsible for the material, 
however, someone in the Contractois team must take ultimate 
responsibility for selection of the proposed geosynthetic materials. 

6c: ELONGAI’TON AT BREWMUM TENSILE STRENGTH - Bccrmse GSE 
does not manufacture the geotextile component of the geounqwsite mat&u& wc do 
not routinely test tensile elongation or tensile strength of composite. The 
composite will meet tk tensile strength requirements, but SE, our geotextile 
supplier lists break elongation as 40%. 

Response 6c: After further review, Golder proposes to modify Table 027551 as follows: 

Geocomnosite Properties 

Grab Elongation - - c. 
(X) (ASTMD4632) ,. . 

6d: SHEARlNG STRENGTH - No method is spetiJedfoT 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 tk attached test documentationfbt Bodkin Joints. Please apprwe use 
of Bodkin Joints wet tiencks. -. 

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. 

Rm667.LEr Golder Associates 



REQUEST FOR INFORMATION (RFI) 
NO. R 

To: Harrv Benstead Date: JJY lb: 047 
LLNL Project: ‘/=I+ 6 ~awd-F;fJ c/orccte, 
P.O. Box 808, L-522 Subject: UbPE AA?. 
Livermore, CA 94551 -’ .. . . SpecSec: G 
Fax #: (510) 422-5264 Dwg. No.: 

LLNL4 P.0.k 

We are requesting the following information: 

The above information is needed no later than: /y /f$/Y97 
(Date) ’ 

(Date) 

Response: 

Y 
(LLNL) \ (Date) 
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REQUEST FOR INFOR 
No.-YnoN (RF1) 

To: Han-v Benstead 

P.O. Box 808, L-522 
I;LNL 

Livermore, CA 94551 .Z 
Fax #: (510) 422-5264 

Date: 

Subject: 
Projed: 

Spec Set: x 
Dwg. No.: 

LLNL P.O.#: 

We are requesting the foilowing information: 

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

4YB97 
(Date) 



180 Grand Avenue. Surfe 250 
Cahmd. CA ilSA 946; 2 
Telephone (510) 239-9050 
Fcm (5 IO) 239-W IO 

July 711957 Our Rei: %3-7lo8.001 

Lawrence Livermore National Laboratory 
Engineering/Constzuction Department 
P.0, Box 808, L&4 fu 
Livermore, CA 945.3 

Attention: MT. Harry Benstead 

RE: RESPONSE TO REQUEST FOR NEW CONCRETE SPECIFICATIONS 
FOR SITE 300, PIT 6 LANDETLL CONSTRUCITON 

De& h4r. Benstead: 

Golder understands that + contractor far the Pit 6 lmdflll closure indicated that the concrete 
spedcations (Secfions 03100, &3200, and 03300) were too stringent. We would Iika to point out 
that these spedkatiow are standard spedfka~om that Golder has applied for Y&XS concrete 
projects including recently comtrmted concrete Uned ditcbea, culvert headwalla and tank 
foundations at the Altamont Pass Land&l in Iivermore. We me not aware of any problems in 
local contractol73 cmplyhg with these s-p&icablons. 

However, we have reviewed the concrete spxifimtiollb with respect to the Pit 6 dosure project 
und have determined that thme em some requhmenta that could be eliminated and/or &&ted 
that will benefit the car&actor. To facilitate the prow we have simpl&d and revised the 
concrete specifications under the following new section: 

section 02514 - PORTLAND CEMENT CONCRETE 

This new specification replaces the following specifications: 

Section 03100 - Corm&e Formwork 
Section 03200 - Concrete Reinforcement 
Se&on 0?1300 - Cast-in-Place Curtcrete 

lf you have any questions or comments, plw give us a call. 

sincerely Yours, 

F.W%Qd 
Kenneth f. Obenauf, P.E. 
senior sub-consuhlnt 

cc: David Little&M, Plant Engineering 
RidCI(ielGCS 
Nancy Evam, GCS 

OFFICES IN AUSTRA~A. CA?dADA. GERMWY. HUNGARY. TALY. Sk’fTDEN, UNITED KINGDOM. UNiTED STATES 
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S.300 PIT 6 CLOSURE COVER ocs-0070 

SECTION 02574 

PORTLA~NDCEMENTCONCRETE PAVING 
i 

-I 

PART1 GENERAL 

1.01 SECTION INCLUDES 

Cast-in-place concrete for surface-water control ditches and culvert inletsloutlets 

1.02 RELATED SECTIONS 

A Section 02222 - Excavation 

B. Section 02722 - Corrugated Metal Pipe Culve.rts 

1.03 REEEREKCES 

The foXowing 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 
greatesl protection shall apply. 

State of California, Department of Trarrspartation (CALTRANS) 

CALTRANS Standard Specifications: 
Set 37. Bituminous Seals 
Set 72. Slope Protection 
set 90. Portland Cement Concrete 

American Society for Testing and Mute&h (ASTiFf) 

JETMA Steel Weided Wire Fabric, Plain, for Concrete Reinforcement 

ASTM A 615 Deformed and Plain Billet-Steel Bars for Concrete Reinforcement 

02.514-z 
Jury 3, 1997 
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S.300 PIT 6 CLOSURE COVER ocs-0070 

1.04 

A 

B. 

1.05 

A. 

B. 

C. 

ASTM C 31 

ASTM C 33 

ASTM C 39 

ASTM C 42 

ASTM C 143 

ASTM c 150 

ASTM C 260 

ASTM C 494 

.‘r 

Standard Practice for Making and Curing Concrete Test 
Specimens in the FieId 

Concrete Aggregates 

Compressive Strength of CylindricaI Concrete Specimens 

Obtaining and Testing DrilIed Cores and Sawed Beams of 
Concrete 

Slump of Hydraulic Cement Concrete 

Portland Cement 

Air-Entraining Admixtures for Concrete 

Chemical Admixtures for Concrete 

lnlernadmal Conference of Building OfJicials (KBO) 

ICBO UBC 

SUBMITTALS 

Uniform Building Code 

Submit product data under provisions of section 01230. 

Include material data and installation insuuctibns on joint filler, admixtures, and curing 
compounds. 

QUALITY ASSURANCE ’ 

Perform work in accordance with CALTRA.?G Set 37,72, and 90. 

Obtain materials from same source throughout 

Samp!ing and testing will be performed by an independent testing laboratory and paid 
for by the CQA Engineer. 

02514-Z 
July 3, 1997 





S.300 PIT 6 CLOSURE CW2.ZR 

PART 2 PRODUCTS 

2.01 CONCRETE MATERIALS 

A. Cement: ASTM C 150 normal-type I!. 

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 awegate shall not exceed 3/4 of the distance between reinforcing 
bars or as shown below for coarse aggregate. 

1. Fine aggregate. shall be weil graded from coarse to fme and shall have a gradation 
within the following limits: 

U.S. STANDARD 
SIEVE SIZE 

3/8-inch 
No. 4 
No. 8 

No. 16 
No. 30 
No. 50 

No. 100 
No. 200 

PERCENT PASSING 
BY WElGl3T 

-- 
100 

95-100 
70-90 
45-35 
25-55 
1 O-30 
2-10 
O-5 

2. Coarse aggregate shall have a gradation within the following limits: 

U.S. STkVDtiRD 
SIEVE SIZE 

1 -inch 
3/4-inch 
3/8-inch 
No. 4 

PERCEM' PASSING 
BY WEIGHT 

- 
100 
80 
10 
0 

3. Coarse aggregate tested in the Los Angeles machine shall show loss of weight not 
to exceed 40% after 500 revolutions. Minimum number of tests for aggregate 
grading shall be 1 per 100 tons of material. 

C. Water: Clean and not detrimental to concrete. 

0cs0070.c0I 
02514-3 

July 3, 1997 
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2.02 USAGE 

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

CONCRETE EL&VENT 

2.03 FORM MATERIALS 

Conform to and comply with CAL?RANS. 

2.04 REINFORCEMENT 

A. Reinforcing Steel: ASTM A 615; 40-ksi yield grade; deformed steel bars, uncoated 
finish. 

B. Welded Steer Wire Fabric: Plain typ e, ASTM A 185; in flat sheets; 10 AW’G, both 
directions; uncoated finish. 

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

2.05 ACCESSORIES 

A. Curing Compound: CALTRAWS Set 90-7.01B. 

B. Expansion Joint Material: At concrete-lined ditches, use l/2 inch premolded asphah 
joint 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 MM 

A. Mix concrete in accordance with ASTM C 94. 

ocsoo7o,co I July 3,1997 



S.300 PIT 6 CLOSURE COVER ocs-0070 

B. 

c. 

D. 

E. 

2.07 

Provide concrete of the following characteristics: 

UNIT MEASUREMENT 

Compressive Strength at 28 days -3000 psi 

Use accelerating admixtures meeting ASTM C 494 in cold weather only when approved 
by the University. Use of admixtures shall not relax cold weather placement 
requirements. 

Use set-retarding admixtures meeting ASTM C 494 during hot weather only when 
approved by the University, _- 

Add air entraining agent meeting ASTM C 260. to concrete mix for concrete work 
exposed to exterior. 

SOURCE QUALITY CONTROL 

The Construction Manager and CQA Engineer may at any time request and secure 
samples of concrete, cement, aggregates, and other materials. 

PART 3 EXECUTION 

3.01 

A. 

B. 

c. 

D. 

3.02 

A. 

B. 

EXAMINATION 

Verify that compacted subgrade is ready tc support paving and imposed loads. 

Verify that gradients and eIevations of base are correct. 

By starting the work of this section, the Subcontractor warrants that it has examined 
and verif=d that the existing conditions comply with and conform to the provisions of 
the preceding paragraphs of subpart 3.01. 

Where vapor barrier is not specified, at Subcontractor’s option, provide vapor barrier or 
wet soil surface thoroughly prior to placement of concrete. 

PREPARATION 

Moisten base to minimize absorption of water from fresh concrete. 

Notify the University at Ieast 48 hours prior to commencement of concreting operations. 

Jufy 3,1997 
02524-5 
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3.03 

k 

B. 

C. 

3.04 

A. 

B. 

3.05 

A. 

B. 

3.06 

A. 

B. 

C. 

D. 

3.07 

A. 

B. 

FORMING 

Place and secure forms to correct location, dimension, and profile. 

Assemble formwork to permit easy stipping and dismantling without damaging 
concrete. 

. -_ 
Place joint fIllers’ve&cally, in straight lines. Secure to formwork during concrete 
placement, 

REINFORCEMENT 

Place reinforcement as detailed on the drawings. 

Reinforcing steel wiII be inspected by the CQA Engineer before being covered with 
concrete. 

FORMED JOINTS 

Place expansion joints at 20 foot intervals or as otherwise shown on the drawings or 
whem approved by the CQA Engineer. 

Place joint filler between paving components as mquired at joints. 

PLACING CONCRETE 

Place concrete in accordance with CALTRANS Set 37.72, and 90. 

Ensure that reinforcement, inserts, embedded parts, and Formed joints are not disturbed 
during concrete placement. 

Place concrete continuously between predetermined construction joints. Do not break 
or interrupt successive pours such that cold joints occur. 

Trowel smooth. 

FINISHING 

Surface Water Ditches: Light broom. 

Culvert Inlets/OutIets: Light broom. 

52514.6 
July 3, 1997 



S.300 PIT 6 CLOSURE COVER ocs-0070 

3.08 FIELD QUALITY COEVTROL 

A. Field inspection and testing will be per-formed in accordance with section 01400. 

B. Test concrete to control slump in accordance with ASTM C 143. 

C. Test laboratory wiIl,.Fst concrete for compressiye strength in accordance with 
ICBO LJBC 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 
others&e 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. 

D. When laboratory resu of specimen cylinders show compressive strengths beIow 
specified minimum, the Subcontractor shall pay the testing laboratory for taking core 
specimens of hardened structural concrete and testing specimens according to 
ASTM C 42. 

3.09 PROTECTION 

Immediately after placement, protect concrete from premature drying, excessive hot or 
cold temperatures, and mechanical injury. 

. 
END OF SECTION 

0cs0070.c01 
02514-7 

July 3, 1997 



180 Grand Avenue. Surte 250 
Oaklocd. CA US4 94612 
TeIephone (5:O) 239~Fccc 
Fax (510) 239-9010 

Jdy 711997 

Lam Lhennore National Laboratory 
Engimering/Constru~on Department 
P.O. Box ao8#his Jc;Lr 
Iivermore,CA94551 

oar R& %3-7l08.001 

Attention: h4.r. Haxy Eknstead 

RE: RESPONSE TO REQUEST FOR INPORMATION ON DIUINAGE DETAILS, 
OFSlTE30O,PlT6UNDFILLllTLEIIDE!ZGN 

We have received a request for information (RFIJ from En-n concerning additional details 
assodatecl with the Fit 6 LamilZ caver surface water control c&-uctures. 
foIlowing figuTes: 

.4ttached are the 

Figure 1 - Headwall at STA 4+06. 
Figure2-CulvertatSTAh42. 
Figure 3 - Headwall at STA 5+90. 
Fig-m 4 - Tailwall at STA 6+52. 
Figure 5 - Headwell at Si’A 2+76. 

Also, attached an revised Drawings Nos. 12 and 14. 
included the additional c&Iv& that 

These drawings have been revised to 
awses underneath the aaess road at STA 0+55. 

If yaa have any cpations ar comments please call us. 

Sincerely Yours, 

Ass&ate 

cc: Kenneth s. olDerlad PE 
David Littiefieid 
Rick I&l 

LLNL-Plant Engineering 

Nancy Kvam Ez 

CWCES iN AUS%WA. CANADA, GERMANY, hUNGA?Y. ITALY, SWECEN. UNITED KlNGDOM, UVTES STATES 
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FIGURE I 

HEADWALL AT STA 4+06 
LLNL/CONSTRUCTION SUPPORT/CA 

OwG 0: \E4uxs6s7lcm\soao DATE 7-7-97 11:JJ DRAWN XXX Gom3r Assocrates 
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FIGURE 3 
HEADWALL AT STA 5+80 

UNL/CONSTRUCTION SUPPORT/Cc 

DWG ID: \BAb\9637108\sos2 DATE 7-7-97 114 DRAWN EAU comer Assoclaxes 
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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, 
specitications 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 INCLUSTON OF THTS ADDENDUM NO. 01 SHALL BE 

ACKNOWLEDGED ON THE BID FOR LUMP SUM CONTRACT IN THE SECTION 
ENTITLED “ADDENDA”. 

The bid date remains unchanged. 

PROCUREMENT & MATERIEL 
LAWRENCE LIVERMORE NATIONAL LABORATORY 

February 25,1997 
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Site 300 Pit 6 Landfill Closure Cap Solicitation No. B336701 

ADDENDUM NO. 01 

February 25,1997 

I. GENERAL 5 .-r 
The following changes are made in the documents indicated. All other terms and 
conditions shall remain the same. 

SPECIFICATIONS 

Specification Section 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.” 

4 , 

Specification Section 02223, “Backfilhg”~~~q .+ 3,~ 4 

Page 02223-7, Subparagrap 63 3.04 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 Ieast 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 027 lO- 1, Subpart 1 .O 1, 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, l/8- 
inch thick by 1 inch wide; the bars shall be stainless steel rounds, type 
UNS S30400 stainless steel, at least Winch diameter; set screws shall be 
type UNS S31600 stainless steel, l/4-inch x 20 course thread cup point, 
socket-set screw of sufficient len,oth to properly seat. 
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Site 300 Pit 6 Landfill Closure Cap Solicitation No. B336701 

f 

Q. . . _ 

G. Rip-Rap Material: CALTRANS Set 72, for facing class rock slope 
protection. Rock sizes shall be one of the following gradations, placed in 
accordance with the drawings: 

D 
7.F= 
1.5” .. 

DSO 
6” 
12” 

ho 
2” . 4” 

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.” 

2. Page 02752-5, Subpart 3.01, ADD the following Paragraph C: 

C. Place geotextile 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.” 

2. Page 02756-4, Subparagraph 2.02.B.4, REVISE to read: 

“Backing Material: Polyester or polypropylene, minimum weight 3.0 o&q. yd or 
HDPE 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.” 

EIND OF ADDENDUM NO. 1 
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UNIVERSlTY OF CALIFORNIA SUBCONTRACT NO. B336701 
LAWRENCE LIVERMORE NATIONAL LABORATORY DATE: MAY 9,1997 

SUPPLEMENTAL AGREEMENT 

Supplemental Agreement No. 0 1 Name of Project: Pit 6 Landffl 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 Luyout Plan 
Relocate the third layer of geogrid to the following location: 

Point 
No. 

Northing 
(feet) 

EaQing 
(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. 

i 
.‘- 
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UNIVERSITY OF CALIFORNIA 
LAWRENCE LIVERMORE NATIONAL LABORATORY 

SUBCONTRACT NO. B336701 
DATE: MAY 9,1997 

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 TED3 
UNIVERSITY OF CALIFORNIA 

BY: 

ii .___ 
TITLE: 

_ _ 

DATE: 

BY: 
Gennie McPeak 

TITLE: Sr. Subcontract Administrator 
Construction and Fabrication Group 

Procurement & Materiel 

mxm #PS-222;10/10/96/ 

-2- 

,,,, ._ ., 
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Site 300 Pit 6 Landfill Closure Cap Solicitation No. I333670 1 

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 S&con&actor 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 

-_SOLICITATION NO. B336701 

for 

Pit 6 Landfill Closure Cover System 

Site 300 

THE REGENTS OF THE UNIIVERSITY OF CALlFORNIA 
.LAWRENCE LIVERMORE NATIONAL LABORATORY 

LIVERMORE, CALIFORNIA 94550 

The following xhanges 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 

ENTITL,ED “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. B33670 1 

! 
k:&, 

ADDENDUM NO. 03 

March 26,1997 

I. GENERAL . .-I 
The following answers are provided to questions received regarding the IFB package: 

Question: Is it possible ti work from 530 am to IO: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: Arefill size drawings available? 

Answer: Not at this time. 

Question: Performance Bond. What is the percentage of the total anwunt 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 300? 

Answer: Surveying is done with in-house forces. 





LAWRENCE LIVERMORE NATIONAL LABORATORY 

GENERAL PROVISIONS FOR FIXED PRICE CONSTRUCTION SUBCONTRACTS 
;I 
5 

INDEX 

2. 
3. 
4 
5 
6 
7. 
a 
9 

1C 

ENVIRONMENT, SAFETY, AND HEALTH 11. 
ACCIDENT PREVENTION PROGRAM REQUIREMENTS 12 
TECHNICAL DIRECTION AND CHANGES 13. 
CHANGE ORDER ADJUSTMENTS 14. 
CHANGE ORDER CLAIM DOCUMENTATION PROCEDURE 15. 
PERFORMANCE AND PAYMENT BONDS 16. 
UENS AND CLAIMS FOR LABOR OR MATERIALS 17. 
UABIUTY FOR JNJURY 8 DAMAGE 18. 
LIABILITY INSURANCE REQUIREMENTS 19. 
ASSUMPTION OF RISK UNTlL FINAL ACCEPTANCE 20. 

ALL-RISK INSURANCE REQUIREMENTS 
SITE 300 ‘VALLEY FEVER’ HEALTH HAZARD 
BUY AMERICAN ACT 
UMITATIONS ON SUBCONTRACTlNG 
NOTlCE OF LABOR DISPUTES 
NON WAIVER OF DEFAULT 
ASSlGNMENTS 
DISPUTES AND CLAIMS 
ORDER OF PRECEDENCE 
CLAUSES INCORPORATED BY REFERENCE 

5 AU=- 1 - FNV’RONMFNT. SAFF-W, AND HFA’ J-H 
/ 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. 

E 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 notrce, the Subcontractor shall immediately take corrective action. In the event that the 
Subcontractor fails to comply with said re ulations or requirements of the University or DOE, the University may, without prejudice 
to any other legal or contractual rights oft a e 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. 

I The Subcontractor shall submit seven (7) copies of the following to the Univers’ 
Y work. Items 1 through 4 shall be subm’kted separately on company letterhead, an 

for approval prior to start of any construction 
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 selve as the descnptive outline. 

i A report of its injury, accident, fire, and property damage experience, including motor vehicle, for the previous two (2) years. 
-- “. Detailed site-specific safety/work plans. Examples of areas to be covered are: 

a. Fire protection systems. 
b. Industrial Safety : Fail 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: WashdownlspillingIrelease 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’ssafety, 

accident prevention, and fire protection program 
j This information will be reviewed for completeness and compliance with the federal Occupational Safety and Health Act (OSHA) 

and Un’wersity safety requirements. The University’s written authorization to proceed viih construction may be deferred until the 
University receives and approves an acceptable safety program, including required site-specific safety/work plans. 

1 JJ’JSF 3 _ TECH DIRFCTION AND CHANW 

. 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 bchnical direction’ is defined to include, without iimitation: 
1. Supplying all construction decisions required of the University relating to the drawings, specifications, and other construction 

data fumtshed to the Subcontractor pursuant to the Subcontract, or necessary for successful performance of the wok 
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, 

specifcatrons, and other construction data, and reconciling discrepancies in the aforementioned documents as required; 
5. Authorizing and requiring the Subcontractor to correct defects in partialiy 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. 

P ither the rights of general direction, surveillance, inspection, review, comment or ap roval conferred on the Technical 
?resentative. nor its exercise of these rights, shall relieve the Subcontractor from any o g- legations 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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6.. General Submittals 
-All proposals for additive or deductive changes or modiiications to the Subcontract must include.the following: 

1. 
f 

A summary of all costs by cost element 
Identifiiation, description, and submittal of all rate agreements utilized. 

3. Identifiiation 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 

riMh8rTIatical or other methods used in the estimate, mcluding those used in projecting from known data. 
c. Materials 

Proposals involving materials must include the following: 
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, simtlar 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 baS8 material costs and any 
factors applied (i.e. escalation, attrition, usage Variance, etc.) and the basis for the d8V8iOpm8nt and application of these 
factors. 

= 

4. Specific subcontract effort to be performed and identifiiation of each subcontractor. For each subcontract change, provide a 
listing by source, item, quantity, and price, including the resufts of review of subcontract proposals. Where the required data 
or reviews have not b88n made available, provide the reasons for the omission. 

5 ldentifiition of any inter organizational transfers. Provide complete supporting data and basis for these tmnSf8rS. 

D Direct 1 abor 
Proposals involving direct labor must include the following: 
1. ldentifiiation of labor hours by Task by labor category/skill mix. 
2. Identification of rate agreement. In the absence of a labor rate agreement, provide a component breakdown of each labor 

rate by category. 
adjustments, etc. 

Identify any adjustment factors to these rates includrng the effect of union agreements, insurance 

E. Other Job Site Costs 
Proposals involving other job site costs must include a list all other costs by category/element (utilities, equipment rental, 
supervision, etc.) and provide supporting schedules and rationale for the amount proposed for each category element. 

5: kckkLQs 
.-.- K...- c~~upso8sals involving markups must reflect the allowable percentages, in accordance with the CHANGE ORDER ADJUSTMENTS 

Upon the 8xecution 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. 
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. 

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 ACX8ptabl8 Reinsuring Companies. 
The Subcontractor shall promptly furnish additional security as may b8 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. 

CLAUSF 7 -. LLENS AND Cl AIMS FOR I ABOR OR MATFRIALS 
P 3 Subcontractor a rees that at any time upon request of the University it will submit a sworn statement setting forth the Work 

,rformed or materra furnished by the subcontractors, suppliers and material men, and the amount due to become due to each, -9 
‘“-and that before final payment Called for hereunder, the Subcontractor will, if requested, submit to Univers’ 

“I 
a cOmpl8t8 set of 

vouchers showing what payments have been made for material and labor used in connection with the work ca led for hereunder. 
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For Subcontracts below $10.000.000 
l General Aggregate (Bodily Injury, Property Damage) 
l Products, Completed Operations Aggregate 
l Personal and Advertising Injury 
l Each Occurrence 
l Fire Damage (any one occurrence) 

For Suhontr&s bebw$20.000.00(2 
l General Aggregate (Bodily Injury, Property Damage) 
l Products, Completed Operations Aggregate 
l Personal and Advertising Injury 
l Each Occurrence 
l Fire Damage (any one occurrence) 

.For Subcontracts of $?O.OOO.OCKl or More 

.$5,000,000 
$5,000,000 
$3,000,000 
$ 1,500,000 
$ 50,000 

$7,500,000 
$7,500,000 
$ 4.000,000 
$2,000,000 
$ 50,000 

l General Aggregate (Bodily Injury, Property Damage) $10,000,000 
l Products, Completed Operations Aggregate $10,000,000 
l Personal and Advertising Injury $ 5,000,000 
l Each Occurrence $ 2,500,OOO 
l fire Damage (any one occurrence) $ 50,000 

2. Business Aut I iabiliw for Owned, Scheduled, Non-Owned, or Hired Automobiles with a combined single limit of no less than 
$1 ,OOO,OOO p& occurrence. 

3. Workers’ Comwensation; 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. 

2 

4. 

5. 

The Commercial General Liability Insurance shall include (a) a provision designating the University a+ the Departmept. Of 
Energy (DOE) as ‘additional named insureds’ by certificate, endorsement, or otherwise; (b) a provrslon that the p$Xs 
are pnmary and shall not 
subrogation in favor of the e. 

articipate with or be excess over any other valid and collective Insurance; and (c) a wawer of 
nrversity and Government 

The policies evidencing the required insurance shall contain an 8ndOrSem8nt to the effect that any cancellati?n or any 
material change adversely affecting the University’s or Government’s interest shall not be effective (a) for such penod 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. 
The required insurance shall be kept in full force and effect by the Subcontractor during the entire performance of this 
Subcontract, until final acceptance of the completed work by the University. 
The required inStitXnC8 shall be maintained with insurance companies, underwriters or underwriting firms satisfact?fy to the 
University. The required insurance shall b8 obtained from an insurance carrier or carriers approved by the Universrty, under 
an insurance policy or policies satisfactory to the University in form and substance. 

General Liability Insurance shall.not be written on a claims made form without the written approval of the 
If the said Insurance IS written on a claims made form, the coverage shall survive for a penod of no less than five 

termination of this Subcontract and shall have a retroactive da!8 of placement coinciding with the effective 

L. Subcontractor’s Warrantv of Insurance Coveraae: 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. 
Certificates of lnsuranca 
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 clause, specifically addressing the conditions of covera e set forth In 
paragraph B, above. The certificate or certificates of insurance shall be subm’fied on a form acceptable to the 3. nlversity and 
shall show all companies affording COVerage. The certificate ‘shall show the name of the Subcontractor exactly in @e manner 
which it is licensed by the Contractors State License Board. 

F. J ower-Tier Subcontractor’s lnsuranca 
-The Subcontractor shall insert the substance of this clause, including this paragraph E, in its lower-tier subcontracts under this 

Subcontract for the perfomance of any work, other than the furnishing of standard commercial materials and supplies, and shall 
require its subcontractors to provide and maintain the ty 
subcontract. The Subcontractor shall maintain a copy o P 

8s and coverage amounts indiiat8d, based on the valU8 of the lower-tier 
all such lower-tier subcontractors’ proofs of required insurance, and shall 

make copies available to the University upon request. 

~Applicabl~ to Subcontracts under $50,000) 

ie Subcontractor shall and does hereby assume all risk and responsibility for damage to any materials used or work don8 in 
Ldm-+ction with the work from any cause or causes whatsoever, including fire, earthquake and storm, prior to the completion and 

once of the work, and shall at Subcontractor’s own cost and expense, repair and/or replace any work or materials damaged or 
-. ;ed. Since no form of property insurance is to be carried by University, it will be the responsibility of Subcontractor to provide its 
/n protection in this respect, and the cost of such protection shall be deemed 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 an 
reason of any payment under t K 

right of subrogation against the University of California and the Government which may arise by 
8 policy. 

8 

&contractor agrees to indemnify and hold harmless 
.including reasonable legal fees, arising from personal 

and the Government from any or all claims and expenses, 

Caliiornra and Government by the subcontractofs/sub-su 
death, which may be asserted against the Universrty of 

ontractots employees who have visited or may visit Sde 300 area, or 
Other individuals exposed by such employees resulting 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 t ll e subject matter indemnified hereln. 

CLAUSE 13 - BUY AMERICAN ACT 
A The BWAMERICANACT - CONSTRLJC~ION MATERIALSclause requires that only domestic construction material be used in 

the performance of this Subcontract. 
B. The us8 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 nonconforming materials are installed, th8 Subcontractor shall remove the non-conforming 
material from the work and replace the material with approved domestic material, at the Subcontractor’s expense. If the cost of 
removal is-prohibitive, as determined by the University, and the nonconforming material otherwise meets the re uirements of the 
specifjcations, the cost of the nonconforming material shall be deducted from the Subcontract amount. The Su & ontractor 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 caS8 
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. 

Cl AUSF 15 - NOTICF OF LABOR MPUTFS 
+-a ‘f the Subcontractor has knowiedge that any actual or potential labor dispute is delaying or threatens to delay the performance of 
f. is Subcontract, the Subcontractor shall give immediate notice, including all relevant information, to the University. 
.i _ 

The Subcontractor agrees to insert the substance of this clause, including this paragraph 8, in any subcontract to which a labor 
dispute may delay the timeiy 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 concerning the dispute. 

Cl AUSE 16 - NON WAIVFR OF DEFAULT 
Any failure by the University at any time, or from time to time, to enforce or require the strict keeping and 
terms or conditions of this Subcontract shall not constitute a waiver of such terms or conditions and shal P 

erformance of any of the 
not affect or impair such 

terms or conditions in any way nor the right of University at any time to avail itsetf of such remedies as it may haV8 for any breach or 
breaches of such terms or conditions. 

CLAUSE 17 - ASSIGNMENTS 
A 
B. 

C. 

This Subcontract shall be’assignable by the University to a successor-in-interest or the Government. 
tic8 
tmn .sr 

as to assignment of payment due hereunder, the Subcontractor shall have no ri ht. power or authority to sell,. mortgage, 
8r or assign this Subcontract, any portion hereof, an 

x 
interest herein, or any claim 3, 

aties to have any interest in or use any part oft 
ereunder, nor allow or permrt any other 

party or 
without t E 8 prior written consent of the University. 

e rights or obligations granted hereunder for any purpose whatsoever 

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 assign88 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 voluntay, or by 
operation of law, by any 
composition, insolvency, or fi 

recess or proceeding of any court or by attachment, execution, proceeding in reorganization, 
ankruptcy, whether voluntary or involuntary, shall be cause for default Under this Subcontract 

CLAUSF 18 - DISPUTFS AND CLAIMS 
A Sub&&J of Claim 

1. Except as otherwise provided in the Subcontract, any dispute between the Subcontractor and the University arisin 
%c -- 

out Of this 
Subcontract, or its breach, which is not informally disposed of by agreement shall be promptly submitted by the Su ontractor 
to the University as a claim. The term ‘claim,’ as USed in this clause, shall mean a written request for adjustment Or 
inte 
the 8 

retation of Subcontract terms, payment of compensation, extension of time, or other relief with respect to the terms Of _... 
ubcontract submitted b 

r 
the Subcontractor to the Universrty with ade 

- decision by the University. he term “adequate supporting data,’ as use 1. L 
uate sup orting data and including a demand for a 
In this c use, shall mean a detalled statement Of 

the basis 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 regulations will be interpreted in accordance with ap licabie federal decisions. An award, 
including an award of costs and fees, is beyond the power of the arbitrator(s) if t I! e award is based on an error of law. 

p 
The award shall include a determination of all the questions submitted to the arbitrator s) the decision of ti!ch is 

I necessary to determine the claim, and a summary of the evidence and the reasons, factua and legal, for the decrston. 
The award shall be in writing and signed by either the sole arbitrator or by at least a majority if there be more than one. 
The arbitrator s) shall have no authority to add to, subtract from, modify, change, alter or ignore in any way the 

b provisions of t is 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 b the arbitrator(s), not including counsel fees or witness fees or other expenses 
incurred by a patty for its own . i 

F Miaation 
1. The Subcontractor ma elect to litigate the University’s decision on, or denial of, a claim if the amount of the claim is 

$100,000 or more. Y, SUC an election shall constitute an irrevocable waiver of the right to arbitrate. 
2. No demand for liti ation on a dii ute may be made unless the Subcontractor has submitted a claim exceeding $100,000 to 

the University an 8 Lr- until (a) the nrversity has issued a written decision, or (b) the one hundred eighty (180) days after the 
date of the Universit)rs receipt of a claim exceeding $100,000, if a decision has not been issued by that date. 

3. Time 
provi 2 

notice of an intention to litigate a claim shall be a prere u*site to an effective election to litigate. Except as otherwise 
ed in this clause, the decisron of the Unrversity on a c arm shall be final and conclusive unless the Subcontractor 9. 

delivers to the Universrty a written notice of the intention to litigate, by certified mail, return receipt requested, or any other 
method that provides evrdence of receipt, within: 
a. ninety (90) days from the date the Subcontractor receives the University’s decision on a claim; or 
b. two hundred fo 

?i not been issued 
(240) days after the date of the University’s receipt of a claim exceeding $100,000, if a decision has 

y 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 pa 
A&I within 2 

to this Subcontract shall have seven (7) days from the date of its receipt of the notice of such filing from the 
ich 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 evidence of receipt, that party shall be deemed to have consented to 
arbitration and to have irrevocabfy waived the right to litigate the University’s decrsion. If no answering statement is filed 
within the seven (7) day period, it shall be considered as a denial of the claim. 

.-.:-:r laims 
Fxcluded ’ 

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 resulting from 
liability for personal injury or death; 

3. any claim or dispute involving fraud and misrepresentation; 
4. any claim or diiputetelating’to stop payment requests or stop notices or the procedures authorized by LIENS AND CLAlMS 

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 invofving noncompliance with or violation of any applicable health, safety or environmental regulations, 

statutes or provision(s). 
Continuance of Performance 
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. 

Cf AUSF 19 -ORDER OF PPFCEDENCE 
* my inconsistency in this Subcontract shall be resolved by giving precedence in the following order: (a) the Schedule of Articles;. (b) 

sse General Provisions; (c)the specifications, and (d) other documents, exhibits, and attachments. 

Cf AUSF 79 - CLAUSFS INCORPORATFD BY REFF- 
The Federal Acquisition Regulation (‘FAR’ and Department of Energy Acquisition Regulation (‘DEAR’) clauses in this list are 
incorporated by reference as a part of the 3 niversity Subcontract or Purchase Order (‘Subcontract”) referencing or attaching this 
list, as prescribed below, with the same force and effect as if they were included’therein in full text, unless otherwise specified in 

Subcontract. 
..coughout the clauses, the term ‘contract’ shall mean the Subcontract; the term “Contractor’ shall mean the entity 

- (“Subcontracto?) who entered into the Subcontract with the University; the term ‘subcontractor” shall mean the SUbcOntraCtOfs 
subcontractor, and the terms ‘Government* and ‘Contracting Officer*. shall mean the University, except in clauses FAR 52215-2, 
52.227-1, 52227-l Alternate I, 52.227-2, 52.227-3, 52.227-14, and 52.227-19, and DEAR 952227-l 1 and 952227-13, in which 
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II+= Fol WING Cl A~SScIPf’~ ‘f IFTHF SUBCONTRACT FXCFFDS $l@J.ooQ; - 
FAR 52203-5 COVENANT AGAINST CONTlNGENT FEES (AF’R 19&I), as modified by DEAR 970.5203-l. 
FAR 52.293-6 RESTRICTIONS ON SUBCONTRACTOR SALES TO THE GOVERNMENT (JUL 1995) 
Fi 
i- 

‘2203-7 ANTf-KlCKBACK PROCEDURES (JUL 1995). excluding paragmph (c)(l) 
a22031 2 UMlTATlON ON PAYMENTS TO INFLUENCE CERTAlN FEDERALTRANSACTlONS (JAN 1990) 

stl 52.214-26 AUDIT AND RECORDS -SEALED BIDDING (CCT 1995) if the Subcontract resulted from a Sealed Bid 
PK$osal 

FAR 52215-2 AUDIT AND RECORDS - NEGOTlATlON (OCT 1995). if the Subcontract resulted from a Negotiated (Non- 
Sealed Bid) Proposal 

FAR 52222-5 CONTRACT WORK HOURS AND SAFETY STANDARDS ACT-OVERTIME COMPENSATION (JUL 
1995) 

FAR 52223-2 CLEAN AIR AND WATER (APR 1984) 
FAR 52.225-l 1 RESTRlCTlONS ON CERTAIN FOREIGN PURCHASES (MAY 1992) 
THE FOI LOWING CLAUSFS APPLY IF THF SUBCONTRACT FXCFFDS $500.00@, 

DEAR 970.5204-24 CERTlFlED COST OR PRICING DATA (APR 1995). unless the Subcontract & all Modifications are exempt 
from the submission of certified cost or pricing data, per FAR 15.864. 

TI-IF FOLf OWING Cl AUSFS APPI Y IF THF SUBCONTRACT FXCFFOS $1 .OOO.oqQ; 

FAR 52219-9 SMALL, SMALL DISADVANTAGED AND WOMEN-OWNED SMALL BUSINESS SUBCONTRACTING 
PLAN (OCT 1995). unless the Subcontractor is a small business or there are no subcontracting 
possibilities. 

I-H EQ WIN PP IF N I T 
. URITY ARFAS; 

DEAR 952-204-2 
DEAR 952-m-58 
DEAR 952.204-70 
DEAR 952204-74 

SECURITY (OCT 1987) 
WORKPIACE SUBSTANCE ABUSE PROGRAMS AT DOE SITES (AUG 1992) 
ClASSlFlCATlON (APR 1984) 
MREIGN OWNERSHIP, CONTROL, OR INFLUENCE OVER CONTRACTOR (APR 1984) 

(END OF GENERAL PROVISIONS) 

GENERAL PROVlSIc;wS Lkl ZOOA; ReV. 12&% 
FLG3 PRlCE WNSTRUCTk3N SlJBWM7?ACTS P&g9 170111 



f 
LIST OF HOLIDAYS 

The following is a list of Holidays observed by Lawrence Liver-more National Laboratory. NO 
work may be performed on these Holidays without making prior arrangements with the 
ConstrucGon Manager. 

January 1, 1997 
January 20, 1997 
February 17,1997 
March 31,1997 
May 26,1997 
July 4, 1997 
September 1,1997 
November 27,28,1997 
December 25,26,1997 

January 1,2, 1998 
January 19,1998 
February 16,1998 
April 13,1998 
May 25, 1998 
July 3, 1998 
September 7,1998 
November 26,27, 1998 

2 December 24,25,1998 
__.* December 31,1998 

January 1,1999 
January 15,1999 
February 15,1999 
April 5,1999 
May 31,1999 
July 5, 1999 
September 1,1999 
November 25,26, 1999 
Czcember 24,27,1999 
December 3 1, 1999 

January 3,200O 
January 17,200O 
February 21,200O 
April 24,200O 
May 29,200O 
July 4,200O 
September 4,200O 
November 23,24,2000 
December 25,26,2000 
December 3 1,200O 

January 1,200l 

1997 - 2000 Holiday Schedule 

Wednesday 
Monday 
Monday 
Monday 
Monday 
Friday 
Monday 
Thursday, Friday 
Thursday, Friday 

Thursday, Friday 
Monday 
Monday 
Monday 
Monday 
Friday 
Monday 
Thursday, Friday 
Thursday, Friday 
Thursday 

Friday 
Monday 
Monday 
Monday . 
Monday 
Monday 
Monday 
Thursday, Friday 
Friday, Monday 
Friday 

Monday 
Monday 
Monday 
Monday 
Monday 
Monday 
Monday 
Thursday, Friday 
Monday, Tuesday 
Monday 

Tuesday 

New Year’s Holiday 
Rev. Martin Luther King Jr. Day 
Presidents’ Day 
University Spring Holiday 
Memorial Day 
Independence Day 
Labor Day 
Thanksg&ng Holiday 
Christmas Holiday 

New Year’s Holiday 
Rev. Martin Luther King Jr. Day 
Presidents’ Day 
University Spring Holiday 
Memorial Day 
Independence Day 
Labor Day 
Thanksgiving Holiday 
Christmas Holiday 
New Year’s Holiday 

New Year’s Holiday 
Rev. Martin Luther King Jr. Day 
Presidents’ Day 
University Spring Holiday 
Memorial Day 
Independence Day 
Labor Day 
Thanksgiving Holiday 
Christmas Holiday 
New Year’s Holiday 

New Year’s Holiday 
Rev. Martin Luther King Jr. Day 
Presidents’ Day 
University Spring Holiday 
Memorial Day 
Independence Day 
Labor Day 
Thanksgiving Holiday 
Christmas Holiday 
New Year’s Holiday 

New Year’s Holiday 
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ADDENDUM NO. 04 

to 

SOLICITATION NO. B336701 
. -2 

for 

Pit 6 Landfiil Closure Cover 

Site 300 

THE REGENTS OF THE UNIVERSITY OF CALIFORNIA 
LAWRENCE LIVERMORE NATIONAL LABORATORY 

LIVERMORE, CALIFORNIA 94550 

$ .-.I.‘< 

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 

ACKNOWLEDGED 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 

a 



. - . . . 

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 I): It is unclear who is pe@orming the CQA Surveying. See page 18 of the 
CQA Inspection Plan Please clarify, ij-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 
pb.Il. 

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-I. National 
Seal has requested more information regarding the 2,000 psf specification 
and to inquire as to the intent of the specification. 

Answer: Specifxation Section 02755, Table 02755-l is modifEd as 
follows: 

(a) Remove the “Shearing Strength - 2,000 psf” row 
(b) modify Minimum tensile strength (Wft) from 680 to 480. 

(end of Addendum No. 04) 

-- 
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MOISTURE-DENSITY CURVE - ASTM D1557 

.OJECT: LLNL, Site 300 - Pit 6 Landfill Closure Technician: NE 

.OJ. NO: 977-5 116.200 Date June 23, 1997 
ME’LE #: PF-2 Review: RK 

S-HOD: 
3SClUPTION: 

ASTMD 1557 MOLD VOLUME (c.f.): 
Preconstruction Fill S.G.: . 2.75 

lAL NO: 1 2 3 4 5 

-. MOLD & SOIL (gm): 6271 6299 6242 6208 0 
)LD TARE (gm): 4258 4258 4258 4258 

:T DENSlTY (pcf): 134.5 136.4 132.5 130.3 0.0 

XSl-URE CAN NO: 

FE CAN @In): 
-. MOIST SOIL & CAN (gm): 

-. DRY SOIL & CAN (gm): 

PI 

30.3 
185.4 
167.4 

P2 
30.3 

181.5 
161.1 

P3 * 
30.2 

195.4 
169.8 

P4 
30.5 

179.4 
164.5 

P5 

JER CONTENT (%): 13.1% 15.6% 18.3% 11.1% #DN/O! 
Y DENSlTY (pcf): 118.9 118.0 112.0 117.2 #DIV/O! 

j . . . 

0.0 5.0 10.0 15.0 20.0 25.0 
MOISTURE CONTENT (%) 

- - 

- - 

- - 

- - 

. . . . . . . . 

~ 

- - 

- - 

- - 

- - 

Maximum Dry Density = 119.5 pcf 
Optimum Moisture Content = 14.0% ESZiZiGCS 

Gddw consbvciion SeM’css, Inc. 



MOISTURE-DENSITY CURVE - ASTM D1557 

‘ROJECT: LLNL, Site 300 - Pit 6 Landfill Closure Technician: NE 

‘ROJ. NO: 977-5 116.200 Date June 27, 1997 
IAMPLE #: PF-3 Review: RK 

/lETHOD: ASTMD 1557 MOLD VOLUME (c.f.): 0.033 

EXRPTION: Preconstruction Fill S.G.: 2.75 

_. I 

RIALNO: 1 2 3 4 5 

V-I-. MOLD & SOIL (gm): 6310 6339 6309 6252 0 

[OLD TARE (gm): 4258 4258 4258 4258 
VET DENSlTY (pcf): 137.1 139.0 137.0 133.2 0.0 

dOISTURE CAN NO: PI I2 P3 P4 P5 

‘ARE CAN (gnl): 30.3 30.3 30.2 30.5 

VT. MOIST SOIL & CAN (gm): 187.9 188.2 224.9 195.4 

VT. DRY SOlL & CAN (gm): 172.4 170.6 200.7 181.6 

VATER CONTENT (%): 10.9% 12.5% 14.2% 9.1% #DIv/O! 

IRY DENSITY (pcf): 123.6 123.5 120.0 122.1 KDrv/0! 

130.0 

125.0 
c 

IF 
I r- 
1 z 

z 
1 p 
j E 
/ 
/ 120.0 

/ / 
I 

I 

I 115.0 
0.0 5.0 10.0 15.0 20.0 25.0 30.0 

MOISTURE CONTENT (%) 

Maximum Dry Density = 124.0 pcf 
Optimum Moisture Content = 11.5% 









PARTICLE-SIZE ANALYSIS - ASTM DlliO/D422 

‘ROJECT TITLE: LLNL/Site 300 - Pit 6 Ladill Closure Technician: NE 
‘ROJECT NO: 977-5116.200 Date: June 13, 1997 
;AMIPLE #: PF- 1 (Precoxistmction Fill) Review: RK 

vlOISTURJX CONTENT (Delivered Moisture) 200 WASH (Percent Fiies) 

‘are Number 
Veight of Wet Soil& Tare (g) 
Veight of Dry Soil & Tare (g) 
Veight of Tare (g) 
Veight of Water (g) 
Veight of Dry Soil (g) 
b Moisture 1 8.36% 1 

Tare Number 
Weight of Soil & Tare, before wash (g) 
Weight of Soil & Tare, after wash (g) 
Weight of Tare (g) .-. 
Weight of Fines Lost(g) 
Weight of Dry Soil (g) 

1 78.90 1 
335.30 El 609.90 

% Fines Lost 1 54.9%% 1 

SIEVE vvt ret % ret % pass SIEVE 

hoarse Grave! 

‘he Gravel 

Zoarse Sand 
lie&urn Sand 

3.000 
1.500 
1 .ooo 
0.750 
0.375 

#4 
#lO 

0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
1.71% 
3.08% 

100.00% 

100.00% 

100.00% 
100.00% 

100.00% 

98.29% 
96.92% 

3.000 
1 SO0 
1 .ooo 
0.750 
0.375 

M 
#IO 

Coarse Grave! 

Fine Gravel 

Coarse Sand 
Medium Sand 

IPLMTING INFOFMATION 

Weight in Pan from Coarse Sieve Stack 
Weight of Split for Fine Sieve Stack 
Percent of Original Weight in Pan 

‘ine Sand 

ines 

#20 
A40 
#60 
#loo 
#200 
PAN 

3.71% 
11.07% 
21.41% 
33.15% 
44.06% 
45.02% 

96.29% 
88.93% 
78.59% 
66.85% 
55.94% 
54.98% 

#20 
#MO 
#60 
#IO0 
#200 
PAN 

FmeSand 

Fines 

% C GRVL: 
% F GRVL: 
% c sm 
% M SAND: 

Wet Color. 
Description: 

% F SAND: 
% FINES: 
% TOTAL: 100.00% 



PARTICLE-SIZE ANALYSIS - ASTM D1140/D422 

PROTECT TITLE: LLNL/Site 300 - Pit 6 Lanclfill Closure Technician: NE 
PROJECT NO: 977-5116.200 Date: June 13, 1997 
SAMPLE #: PF-2 (Preconstruction Fill) Review: RK 

hlOISTURE CONTENT (Delivered Moisture) 200 WASH (Percent Fines) 

Tare Number 
Weight of Wet Soil& Tare (g) 
Weight of Dry Soil & Tare (g) 
Weight of Tare (g) 
Weight of Water (g) 

Weight of Soil & Tare, before wash (g) 

Weight of Dry Soil (g) 
% Moisture 

Coarse Gravel 

Fine Gravel 

Coarse Sand 
Medium Sand 

SIEVE 

3.000 

1.500 

1.000 

0.750 

0.375 

ii4 
#IO 

wt ret % ret %pas SIEVE 

0.00% 100.00% 3.000 

0.00% 100.00% 1.500 

0.00% 100.00% 1.000 
0.00% 100.00% 0.750 

0.00% 100.00% 0.375 

7.52% 92.48% A4 

9.41% 90.59% #lO 

Coarse Gravel 

Fine Gravel 

Coarse Sand 
Medium Sand 

SPLI-ITING INFORWTION 

Weight in Pan, from Coarse Sieve Stack 
Weight of Split for Fine Sieve Stack 
Percent of Original Weight in Pan 

Fine Sand 
#20 

#40 
#60 

#lOO 
#200 

11.70% 

16.88% 

26.64% 

38.70% 

50.40% 

88.30% #20 

83.12% #40 

73.36% #60 

61.30% #IO0 

49.60% #200 

Fine Sand 

Fines PAN 1321.001 51.02% 48.98% PAN Fines 

% C GRVL: 
% F GRVL: 
% c SAND: 
% M SAND: 
‘?? F SAND: 
% FINES: 

% TOTAL: 

0.00% Wet Color: 
7.52% Description: 
1.89% 
7.47% LL: 

34.14% PL: 
48.98% PI : I 1 
100.00% 

I Gokkf Ci~nstructim Services, Inc 



PARTICLE-SIZE ANALYSIS - ASTM D1140/D422 

‘ROJECT TITLE: LLNL/Site 300 - Pit 6 LandfU Closure Technician: NE 
‘ROJECT NO: 977-5116.200 Date: June 27, 1997 
!AMPLE #: PF-3 (Preconstruction Fill) Review: RK 

4OISTuRE CONTENT (Delivered Moisture) 200 WASH (Percent Fines) 

are Number 
ieight of Wet Soil& Tare (g) 
ieight of Dry Soil & Tare (g) 
{eight of Tare (g) 
(eight of Water (g) 
(eight of Dry Soil (g) 
b Moisture 

Tare Number 
Weight of Soil & Tare, before wash (g) 
Weight of Soil & Tare, after wash (g) 
Weight of Tare (g) 
Weight of Fines L&t(g) 
Weight of Dry Soil (9) 
% Fines Lost 1 36.81% 1 

SIEVE wt ret % ret % pass SIEVE 

h-se Gravel 

‘he Gravel 

3.000 0.00% 100.00% 3.000 Coarse Gravel 
1.500 0.00 0.00% 100.00% 1.500 
1.000 

w 0.00 

0.00 0.00% 100.00% 1 .ooo 
0.750 46.50 7.04% 92.96% 0.750 Fine Gravel 

hoarse Sand 
dedium Sand 

0.375 7.04% 92.96% 0.375 
#A 11.23% 88.77% #4 
#lO 14.56% 85.44% #lO 

Coarse Sand 
Medium Sand 

;PLITUNG INFORMATION 
Weight in Pan, from Coarse Sieve Stack 
Weight of Split for Fine Sieve Stack 
Percent of Original Weight in Pan 

. 

Fine Sand 

:mes 

#20 
#40 
#60 

17.64% 
24.89% 
36.13% 

82.36% 
75.11% 
63.87% 

#20 
#40 
#60 

Fine Sand 

48.07% 
61.90% 
63.19% 

51.93% #IO0 

38.10% #200 
36.81% PAN 

“/‘a C GRVL: 
‘?? F GRVL: 
% c SAND: 
9’6 M SAND: 
‘??o F SAND: 
% FINES: 
% TOTAL: 

Wet Color: IDark yellowish brown (IOYR 40) 

100.00% 

Description: I (CL) I 

LL: 
PL: 
PI : 

Sandy CLAY with gravel 









ATTERBERG LIMITS - ASTM D4318 

PROJECT TITLE: 
PROJECT NO: 
SAMPLE #: 

LLNL/ Site 300 - Pit 6 Landfill Closure Technician: NE 
977-5 116.200 Date: June 13,1997 
PF-1 (Preconskuction Fill) Review: R?c 

SAMPLE PREPARATION 1 DRY 1 

PLASTIC LIMIT 
rare Number 
Weight of Wet Soil & Tare 
Weight of Dry Soil & Tare 
Weight of Tare 
Weight of Water 
Weight of Dry Soil 
Water Content (%) 

LIQUID LIMIT 
‘hmber of Blows 
rare Number 
??eight of Wet Soil & Tare 
Veight of Dry Soil & Tare 
Ueight of Tare 
JJeight of Water 
Neight of Dry Soil 
Water Content (%) 

MinU.s ff40 Sieve: I 

Natural Moisture Content 

WI 
W) 
(w3) 
(w4=wl-wz) 

(wS=w2-~3) 

(w4/wfp100 

I 15 I 30 I 10 I 22 I I 

WI 
WI 
W) 
W=w6-w7) 
(wlO=w7-WS) 

(w9M0)‘100 

I I 
39 -------------I---------~-------------~-----~----~--- I 

I I I I I 
I I I I I 

38 
10 15 2d jo 35' 4il 

Number of Blows 

LIQUID LIMIT 40 
?LASTIC LIMIT 20 
?LASTICITY INDEX 20 
MOISTURE CONTENT (%) 8.4 

Description: Very dark brown (5 YR 2/2) 
Sandy CLAY 

uscsl CL 1 

I 
LGCS 

Golder Construction Services, Inc. 



ATTERBERG LIMITS - ASTM D4318 

?ROJECT TITLE: LLNLI Site 300 - Pit 6 Landfill Closure Technician: NE 
?ROJECT NO: 977-5 116.200 Date: June 13,1997 
MMPLE #: PF-2 (Preconstruction Fill) Review: RK 

SAMPLE PREPARATION r-7z-J Minus #40 Sieve: lyl 

PLASTIC LIMIT 
.‘1 

Natural Moisture Content 
rare Number 
Ueight of Wet Soil & Tare WI 
iVei_eht of Dry Soil & Tare W) 
Ueight of Tare W3) 
Ueight of Water (w4=wl-ti) 

Weight of Dry Soil (w5=w2-w3) 

Water Content (%) (w4/w~~'100 

LIQUID LIMIT 
hmber of Blows 
rare Number 
Neight of Wet Soil & Tare (ws) 
Neight of Dry Soil & Tare WO 
Neight of Tare W) 
Neight of Water (Lv%v6-w7) 
Neight of Dry Soil (wlO=w7-~8) 

Water Content (%) (ws/w10)*100 

32 I I I ! I 
I I I I I 
1 I I I I 

31 -------_____J__-_----- l_--_--_____-_L----L---~--- 
I I I I I 

3 I I I I I 
b t I I I I 

Z= 
---------------------- ~-------------C----C---,--- 

! 

I I I I I 
I I I I I 

2 29 
I I I 

-------------,---------:-------------i----~---~--- 

u I I I I I 

5 
I I I I I 

2228 A 
I ------------ ,i-------;-------------~----:---j--- 

3 
I 
I 
I 

27 -------_____-,-___--___ 
I I 
I I 

I 
26 

I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . t”““” . . . . . . . . . . . . . . . . . . . . . I”‘ . . . . . . . . . . . . . . . . . ..a.....-............ f” . . . . . . . . . . . . . I”“““‘.... I”““““. 

LIQun, LIMIT 
PLASTIC LIMIT 
PLASTICITY INDEX 

MOISTURE CONTElNT (%) 

Golder Construction Services, Inc. 



ATTERBERG LIMITS - ASTM D4318 

‘ROJECT TITLE: LLNL/ Site 300 - Pit 6 Landfill Closure Technician: NE 
‘ROJECT NO: 977-5 116.200 Date: June 24,1997 
SAMPLE #: PF-3 @‘reconstruction Fill) Review: RK 

SAMPLE PREPARATION f-XT-J Minus #40 Sieve: IYI 

PLASTIC LIMIT Natural Moisture Content 
rare Number 

~ 

53 
Weight of Wet Soil & Tare WI 783.90 
Weight of Dry Soil & Tare wa 740.30 
Weight of Tare (w3) 79.40 
Weight of Water (w4=wl-w2) 43.60 
Weight of Dry Soil (w5=w2-w3) 660.90 
Water Content (%) (w4/ws)*100 6.6 

LIQUID LIMIT 
%mher of Blows 
rare Number 
Weight of Wet Soil & Tare 64 
Weight of Dq Soil & Tare wo 
Weight of Tare W3> 
Weight of Water C-q 
Weight of Dry Soil (wlO=w7-WS) 
Water Content (%) (w9/w10)*100 

26 4 
I I I I I 

1 I I I I I 
I I I I I 1 

25 _________ -----_I--_-__ 

I I I i 

I I 
I I 

20 I I 
10 

JQUID LIMIT 
‘LASTIC LIMIT 
‘LASTICITY INDEX 

rlOISTURE CONTENT. (“Y-o) . 

k, ::;i~cs~ 

,hGCS 
Golder Construction Services, Inc. 













PARTICLE-SIZE iNALYSIS - ASTM D1140/D422 

PROJECT TITLE: LLNL/Site 300 - Pit 6 Landfill Closure Technician: NE 
PROJECT NO: 977-5 116.200 Date: July 25, 1997 
SAMPLE #: PVC-l (Preconst. Vegetative Cover) Review: RK 

MOISTURE CONTENT (Delivered Moisture) 200 WASH (Percent Rimes) 

I Tare Number JLcl 
Weight of Wet Soil& Tare (g) 
Weight of Dry Soil & Tare (g) 
Weight of Tare (g) 
Weight of Water(g) 
Weight of Dry Soil (g) 
% Moisture 

Tare Number 
Weight of Soil L Tare, 
Weight of Soil & Tare, 
Weight of Tare (g) 

before wash (g) 
atter wash (g) 

Weight of Fines Lost (g) 
weight of Dry soil (g) 
% Fines Lost 

Coarse Gravel 

Fiie Gravel 

Coarse Sand 
Medium Sand 

SIEVE 

3.000 
1.500 
1.000 
0.750 
0.375 

#4 
#IO 

wt ret % ret % pass SIEVE 

0.00% 100.00% 3.000 
0.00% 100.00% 1.500 
0.00% 100.00% 1.000 
3.97% 96.03% 0.750 
3.97% 96.03% 0.375 
10.67% 89.33% #4 
13.67% 86.33 % #IO 

Coarse Gavel 

Fine Gravel 

Coarse Sand 
Medium Saud 

SPLITI-ING INFORMATION 

Weight in Pan, from Coarse Sieve Stack 
Weight of Split for Fiie Sieve Stack 
Percent of Original Weight in Pan 

Fine Sand 

Fines 

#20 
#40 
#60 
#lOO 
#200 
PAN 

16.58% 
21.45% 
3124% 
43.45% 
56.50% 
57.81% 

83.42% #20 
78.55 % MO 
68.76% #60 
56.55% #lOO 
43.50% #200 
42.19% PAN 

Fiie Sand 

Fines 

% C GRVL: 
% F GRVL: 
% c SAND: 
% M Sm 
% F SAND: 
% FINES: 
% TOTAL: 

1 Wet Color: IPale brown (5YR S/2) I 
Description: 

LL: 
PL: 
PI : 





PARTICLE-SIZE ANALYSIS - ASTM D1140/D422 

‘ROJECT TITLE: LLNL/Site 300 - Pit 6 Landfill Closure Technician: NE 
‘ROJECT NO: 977-5116.200 Date: July 25, 1997 
AMPLE #: PVC-2 (Precorst. Vegetative Cover) Review: RK 

401STURE CONTENT (Delivered Moisture) 200 WASH (Percent Fines) . 

‘are Number 
Veight of Wet Soil& Tare (g) 
bight of Dry Soil 62 Tare (g) 
ireight of Tare (g) 
Veight of Water (g) 
kight of Dry soil (g) 
b Moisture 

Tare Number 
Weight of Soil & Tare, before wash (g) 
Weight of Soil & Tare, after wash (g) 
Weight of Tare (g) 
Weight of Fines Lost(g) 
weight of Dry soil (g) 
% Fines Lost 

SIEVE wt ret % ret % pass SIEVE 

ioarse Gravel 

ine Gravel 

hoarse Sand 
dedium Sand 

3.000 
1.500 
1.000 
0.750 
0.375 

#4 
#IO 

0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
3.54% 
5.66% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

96.46% 
94.34% 

3.000 
1.500 
1.000 
0.750 
0.375 

#I4 
#lo 

Coarse Gravel 

Fine Gravel 

Coarse Sand 
Medium Sand 

;PLITI’ING INFORMATION 

Weight in Pan, Tom Coarse Sieve Stack 
Weight of Split for Fine Sieve Stack 
Percent of Original Weight in Pan 

‘me Sand 

‘ines 

#20 
#40 
#60 
#lOO 
#200 
PAN 

9.14% 
15.07% 
26.33% 
41.42% 
56.32% 
57.81% 

90.86% #20 
84.93% A40 
73.67% #60 
58.58% #lOO 
43.68% #200 
42.19% P@a 

Fiie Sand 

Fines 

% C GRVL: 

% F GRVL: 
% c SAND: 
‘?? M SAND: 
% F SAND: 
% FINES: 

% TOTAL.: 100.00% 

LL: 
PL: 
PI : 

Wet Color: 
Description: 





Appendix F.2.2 

Atterberg Limits 





ATTERBERG LIMITS - ASTM D4318 

PROJECT TITLE: 
PROJECT NO: 
SAMPLE #: 

LLNL/ Site 300 -Pit 6 Landfill Closure Technician: NE 
977-5 116.200 Date: July 25, 1997 
PVC-I (Preconst. Vegetative Cover) Review: RK 

SAMPLE PREPARATION Minus #40 Sieve: 

PLASTIC LIMIT 
Tare Number 
Weight of Wet Soil & Tare 
Weight of Dry Soil & Tare 
Weight of Tare 
Weight of Water 
Weight of Dry Soil 
Water Content (“h) 

WI 
ha 
(w3) 
(w4=wl-v/2) 

(ws=w2-w3) 

(w4hvq*100 

LIQUID LIMIT 
Number of Blows 
Tare Number 
Weight of Wet Soil & Tare 
Weight of Dry Soil & Tare 
Weight of Tare 
Weight of Water 
Weight of Dry Soil 
Water Content (%) 

(ws) 
Curl> 
WQ 
(--Cl 
(wlO=w7-~8) 

(w?Nw10)‘100 

4.88 I 4.94 I - 
18.4 17.6 

Natural Moisture Content 

32 19 25 
23C 21 24C 
1-J IL “7 n-7 Al O’I ‘t3.1” , ‘t,.“, , ‘t+1.OL , I 

38.36 1 38.31 i 37.37 1 I I 
21.16 1 21.67 1 21.81 1 I I 

I 4x0 I 476 I 445 I - I -- I 

1 
.._- I - I .- 

17x-l 1 16.64 1 15.56 - - 
I 28.6 I 28.6 - - 

32 

27 

26 
10 15 Nu&er of Blo4?s 30 35 40 

LIQUID LIMIT 
PLASTIC LIMIT 
PLASTICITY INDEX 
MOISTURE CONTENT (“h) 

Description: Pale brown (5YR 5/2) 
Sandy CLAY with gravel 

4 I 
uscsj CL 1 

I AiGCS 
Golder Construction Services, Inc. 





ATTERBERG LIMITS - ASTM D4318 

PROJECT TITLE: 
PROJECT NO: 
SAMPLE #: 

LLNLI Site 300 - Pit 6 Landfill Closure Technician: NE 
977-5 116.200 Date: July 25,1997 
PVC-2 (Preconst. Vegetative Cover) Review: RK 

SAMPLE PREPARATION 

PLASTIC LIMIT 
Tare Number 
Weight of Wet Soil & Tare 
Weight of Dry Soil & Tare 
Weight of Tare 
Weight of Water 
Weight of Dry Soil 
Water Content (%) 

LIQUID LIMlT 
Number of Blows 
Tare Number 
Weight of Wet Soil & 
Weight of Dry Soil & 
Weight of Tare 
Weight of Water 
Weight of Dry Soil 
Water Content (%) 

Tare 
Tare 

w@ 
WI 
WI 
W-+-O 
(wlO=w7-~8) 

(w9hv10)‘100 

1 DRY I Minus #40 Sieve: 

Natural Moisture Content 
53 

El 
833.50 
737.10 

I 22 I 18 I I r 3r 
1 0 I 

46.10 47.28 1 4i.13 
40.75 Al Ah I ?963 

21.09 ,5,.*-J LV.07 
5.35 
19.66 
27.2 I 

. . . .., -_.-- I 
?I A< I ?l-lOl-l I - I 5.82 I 5.61 - - 

1 20.01 1 18.73 - - 
29.1 I 30.0 I ~~~~ - I - 1 

32 

27 

26 

LIQUID LIMIT 
PLASTIC LIMIT 
PLASTICITY INDEX 
MOISTTJ-RE CONTENT (%) 

Description: 
uscs~ 

IGCS 
Golder Construction Services, Inc. 













MOISTURE-DENSITY CURVE - ASTM D1557 

‘ROJECT: LLNL, Site 300 - Pit 6 Landfill Closure Technician: NE 
‘ROJ. NO: 977-5 116.200 Date June 30,1997 
;AMPLE #: CF-1 Review: RK 

VIETHOD: ASTMD 1557 MOLD VOLUME (c.f.): 0.033 
IESCR.IJ?TION: Compacted Fill S.G.: - 2.75 

-1 
IRJAL NO: 1 2 3 4 5 
VT. MOLD & SOIL (gm): 6257 6308 6354 6338 0 
dOLD TARE (gm): 4258 4258 425% 4258 
VET DENSlTY (pcf): 133.5 137.0 140.0 139.0 0.0 

/IOlSTURE CAN NO: Pl P2 P3 P4 P5 
-ARE CAN (gm): 30.3 30.3 30.2 30.5 
VT. MOIST SOIL & CAN (gm): 197.4 191.5 196.8 190.3 
VT. DRY SOIL & CAN (gm): 182.9 175.7 178 170.8 

VATER CONTENT (%): 9.5% 10.9% 12.7% 13.9% #DlV/O! 
)RY DENSITY (pet): 122.0 123.5 124.2 122.0 #DIV/O! 

Maximum Dry Density = 121.5 pcf 
Optimum Moisture Content = 12.0% 
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MOISTURE-DENSITY CURVE - ASTM D1557 

‘ROJECT: LLNL, Site 300 - Pit 6 Landfill Closure Technician: NE 
?ROJ. NO: 977-5 116.200 Date July 9, 1997 
SAMPLE #: CF-3 Review: RK 

UETHOD: ASTMD 1557 MOLD VOLUME (c.f.): 0.033 
IESCRIPTION: Compacted Fill S.G.: 2.75 

-2 

RIAL NO: 1 2 3 4 5 
NT. MOLD & SOIL (gm): 6150 6222 6259 6247 0 
VlOLD TARE (gm): 4258 4258 4258 4258 
VET DENSIIY @co: 126.4 131.2 133.7 132.9 0.0 

VlOlSTU-RE CAN NO: Pl P2 P3 P4 P5 
r-ARE CAN (gm): 30.3 30.3 30.2 30.5 
NT. MOIST SOIL & CAN (gm): 188.6 193.1 187.7 195.8 
VT. DRY SOIL & CAN (gm): 172.5 173.9 167 172.3 

WATER CONTENT (%): 11.3% 13.4% 15.1% 16.6% #DIV/O! 
IRY DENSlTY (pcf): 113.5 115.7 116.1 114.0 #DIV/O! 

0.0 5.0 10.0 15.0 20.0 25.0 30.0 
MOISTURE CONTENT (%) 

Maximum Dry Density = 116.5 pcf 
Optimum Moisture Content = 14.5% 









PARTICLE-SIZE A.NALYSIS - ASTM D1140/D422 

‘ROJECT TITLE: LLNL/Site 300 - Pit 6 Landfill Closure Technician: NE 
‘ROJECT NO: 977-5 116.200 Date: June 30,1997 
SAMPLE #: CF-1 (Compacted Fill) Review: RK 

clOEITJRE CONTENT (Delivered Moisture) 200 WASH (Percent Fines) 

rare Number 
Keight of Wet Soil& Tare (g) 
Keight of Dry Soil & Tare (g) 
Neight of Tare (g) 
Keight of Water (g) 
Keight of Dry Soil (g) 
/o Moisture 

Tare Number 
Weight of Soil & Tare, before wash (g) 
Weight of Soil & Tare., after wash (g) 
Weight of Tare (g) 
Weight of Fines Lost(g) 
Weight of Dry Soil (g) 
% Fines Lost 

SIEVE wt ret % ret %pass SIEVE 

:oarse Gravel 

%te Gravel 

Zoarse Sand 
/l&urn Sand 

3.000 
1.500 
I .ooo 
0.750 
0.375 

iv4 
#lO 

0.00% 0.00% 0.00% 
2.20% 
2.20% 
12.20% 
16.02% 

100.00% 3.000 
100.00% 1.500 
100.00% 1.000 
97.80% 0.750 
97.80% 0.375 
87.80% iM 
83.98% #IO 

Coarse Gravel 

Fine Gravel 

Coarse Sand 
Medium Sand 

iPLI’l-IIXG INFOF@IATION 
Weight in Pan, from Coarse Sieve Stack 
Weight of Split for Fine Sieve Stack 
Percent of Original Weight in Pan 

rine Sand 

Ges 

#20 
ii40 
#60 
#IO0 
#200 
PAN 

19.17% 
26.10% 
39.62% 
52.14% 
65.72% 
66.46% 

80.83% #20 
73.90% #blO 
60.38% #60 
47.86% #IO0 
34.28% #200 
33.54% PAN 

Fine Sand 

Fines 

% C GRVL: 
% F GRVL: 
% c SAND: 
% M SAND: 
% F SAND: 
% FINES: 

%TOTAL: 100.00% 

LL: 

PL: 
PI : 

Wet Color: 
Description: 



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 
SAM3’LE #: CF-2 (Compacted Fill) Review: RK 

IMOISTURE CONTENT (Delivered Moisture) 200 WASH (Percent Fiies) 
. 

Tare Number 
Weight of Wet Soil& Tare (g) 
Weight of Dry Soil t Tare (g) 
Weight of Tare (g) 
Weight of Water (g) 
Weight of Dry Soil (g) 
% Moisture 

40 I 868.60 
797.90 

Tare Number 
Weight of Soil & Tare, before wash (g) 
Weight of Soil & Tare, afte.r wash (g) 
Weight of Tare (g) 
Weight of Fines Lost (g) 
Weight of Dry Soil (g) 
% Fines Lost 

Coarse Gravel 

SIEVE 

3.000 
1.500 

wt ret % ret %pass SIEVE 

0.00% 100.00% 3.000 Coarse Gravel 
0.00% 100.00% 1.500 

Fine Gravel 

Coarse Sand 

1.000 0.00% 100.00% 1 .ooo 

0.750 6.18% 93.82% 0.750 
0.375 6.18% 93.82% 0.375 

%I 11.03% 88.97% ?&I 

Fiie Gravel 

Coarse Sand 
Medium Sand #lO 1 104.80 1 14.58% 85.42% #IO Medium Sand 

SPLlTTNG INFORMATION 

Weight in Pan, from Coarse Sieve Stack 
Weigbt of Split for Fiie Sieve Stack 
Percent of Original Weight in Pan 

#20 
it40 
#60 

#lOO 
#200 
PAN 

14.58% 85.42% 
18.92% 81.08% 
29.04% 70.96% 
40.42% 59.58% 
53.98% 46.02% 
55.08% 44.92% 

#20 
#40 
#60 

#lOO 
#200 
PAN 
. 

Fine Sand 

Fines 

% C GRVL: [piiq Wet Color: Dark yellowish brown (IOYR 4/2) 

% F GRVL: 
% c SAND: 

Description: 0) 
Sandy CLAY with gravel 

% M SAND: 
% F SAND: 
% FINES: 
% TOTAL.: 



PARTICLE-SIZE ANALYSIS - ASTM D1140/D422 

1 
1 I 
PROJECT TITLE: LLNL/Site 300 - Pit 6 Landfill Closure Technician: NE 
PROJECT NO: 9774116.200 Date: July 9, 1997 
SAMPLE #: CF-3 (Compacted Fill) Review: lx 

Tare Number 

1 MOISTURE CONTENT (Delivered Moisture) 200 WASH (Percent Fines) 

fare Number 40 
1 Veight of Wet Soil& Tare (gj ’ 834.30 
7 Weight of Dry Soil & Tare (g) 761.80 
‘I Weight of Tare (g) 78.90 
7 Weight of Water (g) 72.50 
7 Weight of Dry Soil (g) 682.90 
(I K Moisture 1 10.62% 1 

SIEVE wt ret % ret % pass SIEVE 

( 

1 

Weight of Soil & Tare, before wash (g) 761.80 
Weight of Soil C Tare, after wash (g) 466.50 
Weight of Tare (g) 78.90 
Weight of Fines Lost (g) 295.30 
weight of Dty soil (g) 682.90 
% Fines Lost 43.24% 

Zoarse Gravel 3.000 Fl 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 .OOO 

3ne Gravel 0.750 I 0.00 0.00% 100.00% 0.750 Fine Gravel 
0.375 0.00 0.00% 100.00% 0.375 

I 40 I 

I 1 

I 

( Zoarse Sand 
F vIedium Sand 

3.35% 
6.49% 

96.65% 
93.51% 

#4 
#lO 

Gxirse Sand 
Medium Sand 

: ;PLIlTNG NFOFWATION 

Weight in Pan, from Coarse Sieve Stack 
Weight of Split for Fiie Sieve Stack 
Percent of Original Weight in Pan 

#20 i 9.88% 90.12% #20 
I 1 

E riue Sand #40 
#60 

#IO0 

16.61% 
29.18% 
42.99% 

83.39% 
70.82% 
57.01% 

#40 
#60 

HO0 

Fine Sand 

Gnes 
#200 56.00% 44.00% #200 
PAN 56.76% 43.24% PAN Fiies 

% C GRVL: 
% F GRVL: 
% c SANDI 
% M SAND: 
% F SAND: 
% FINES: 

‘?? TOTAL: 

LL: 
PL: 
PI : 

Wet Color: 
Description: 
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ATTERBERG LIMITS - ASTM D4318 

PROJECT TITLE: 

I 
PROJECT NO: 
SAMPLE #: 

LLNLI Site 300 - Pit 6 Landfill Closure Technician: NE 
977-5 116.200 Date: June 30, 1997 
CF-1 (1 st lift Compacted Fill) Review: RK 

SAhJPLE PREPARATION r--G--J Minus #40 Sieve: 

PLASTIC LIMIT 
Tare Number 
Weight of Wet Soil & -Tare 
Weight of Dry Soil & Tare 
Weight of Tare 
Weight of Water 
Weight of Dry Soil 
Water Content (%) 

LIQUID LIMIT 
Number of Blows 
Tare Number 
Weight of Wet Soil & Tare 
Weight of Dry Soil & Tare 
Weight of Tare 
Weight of Water 
Weight of Dry Soil 
Water Content (%) 

Natural Moisture Content 

WI 
w9 
(w3) 
(w4=wl-w2) 
(ws=w2-w3) 
(w4hv5)*100 

w> 
60 
(~8) 
W==+w7) 
(wlO=w7-~8) 
(ws/w10)'100 

24 

23 

18 
25 

Nw?ber of Blows 

LIQUID LIMIT 
PLASTIC LIMIT 
PLASTICITY INDEX 
MOISTURE CONTENT (%) 

El Description: ,nu 

. 

Golder Construction Services, Inc. 
. 



ATTERBERG LIMITS - ASTM D4318 

‘ROJECT TITLE: LLNLI Site 300 - Pit 6 Landfill Closure Technician: NE 
‘ROJECT NO: 977-5 116.200 Date: July 2,1997 
XMPLE #: CF-2 (2nd lift Compacted Fill) Review: RK 

;AMFLE PREPARATION r--Eq Minus #40 Sieve: IYI 

?LASTIC LIMIT ‘x 
Natural Moisture Content 

Iare Number 
Neight of Wet Soil & Tare WI 
Neight of Dry Soil & Tare WI 
Neight of Tare W3) 
Neight of Water (w4=wl-w2) 
Veight of Dry Soil (ws-w-w3) 
Water Content (%) (w4/w5)*100 

JQUID LIMIT 
hxnber of Blows 
‘are Number 
Veight of Wet Soil & Tare b-3 
Veight of Dry Soil & Tare W-0 
Veight of Tare (~8) 
Veight of Water (x49--.v6-w7) 
Veight of Dry Soil (wlO=w7-~8) 
Vater Content (%) (w9hvlo)*loo 

27 ------------- _---------- 

u 

23 ------------- 

JQvn> LIMIT 
‘LASTIC LIMIT 
‘LASTICITY INDEX 

Golder Construction Services, Inc. 



I 

ATTERBERG LIMITS - ASTM D4318 

‘ROJECT TITLE: LLNLI Site 300 - Pit 6 Landfill Closure Technician: NE 
‘ROJECT NO: 977-5 116.200 Date: July 9,1997 
XMPLE #: CF-3 (3rd lifl Compacted Fill) Review: Fx 

3AMPLE PREPARATION 1 DRY 1 Minns #40 Sieve: 

PLASTIC LIMIT 
Fare Number 
Neight of Wet Soil & Tare 
Neight of Dry Soil & Tare 
Neight of Tare 
Neight of Water 
Neigh of Dry Soil 
Water Content (%) 

XQUlD LIMIT 
Jumber of Blows 
‘are Number 
Neight of Wet Soil & Tare 
Neight of Dry Soil & Tare 
Neight of Tare 
Neight of Water 
weight of Dry Soil 
Water Content (%) 

WI 
w9 
(w3) 
(w4=wl-w2) 
(w+w2-w3) 
(w4/w5)'100 

205 111 
16.92 16.90 
16.09 16.10 
11.22 11.47 
0.83 0.80 - 
4.87 4.63 A 
17.0 17.3 - 

L 

Natural Moisture Content 
I 40 I 

c-e 
WI 
(~8) 
(w9=w6-w7) 
(wlO=w7-w8) 
(w9/w10)*100 

r 
32 

1 

/ / / 1 
I I I I I 
I I I I I 

31 ------------- ~----------c-------------:-----~----~---- 
I I I 
I I I 

. I 
------:‘_____; ____ I ____ 

I I I 
I I I 
I I 

------I-----L--J---- 

27 ------------- ;----------;------------- 
I 1 
I I 
I I 

26 
10 15 Nu&er of Slog: 30 35 40 

LIQUID LIMIT 
?LASTIC LIMIT 
?LASTICITY INDEX 
VlOISTURE CONTENT (%) 

Description: Dark yellowish brown (10 YR 4/2) 
Sandy CLAY with gravel 

uscsl CL 1 

I 
I ZEEiiEiGCS 

Golder Construction Services, Inc. 









MOISTURE CONTENT 
LLNL, SITE 300 - PIT 6 LANDFILL CLOSURE 

LIVERMORE, CA * 

Weight Dry Soil 150.3 138.8 144.8 142.7 1 146.1 143.3 1 140.4 
Percent Moisture 10.0% 11.9% 10.7% . . . . . . . . . . . . . .,..., . . . . . . . . . . . .,... . . . . 11.5% 1 14.3% . 13.0% 1 13.5% . . . . . . . . . . . :. . . . . . . . . ,. .,.,.. . ,_ ,,,,, ,2: .:,.,,.... .~ . . . . . :::::::,:,:,y,:,: ::.:::.:.:~~..:.:::::.::::::::::::::::.::::::::::::::::::::::::::.:.:.~.~.:.:.:.:.:.:.:.:...:.:.:.:~.~.:.:.:.:.~.:.:.:.:.:.:.::::::::::::::~:..:.:.:.:.:.:.:.~.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.~.:.:.:.:.:.:.~.~.::~:~~:~ ,:::::::::: ~~ ::.: Q:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.~.:.:.~.:.:.:.:.~......,~.~ ,.,.,...,...._.,.......,.....,...........,..., ,:: . . . ,. /...... . . . .,,.. . . _. .,....... .., . ..:................... . .‘“::::::::::::::::::.::::::::::::~.”’.’,’.’.”’~“‘.‘~““‘.”’..”.’:..... . . ..~~~~~~~~~~........_......................~.~.~.~~,~~,~~,,~~~~~~~ ._,I,,,,i___,,_,,,,,,,.,,,,.,,..,,,,,,,,, ,,.,r_,.r.._, ,, . . . . ..I ‘...................~.‘...:...:.‘...:... . . . .,.......i.................... i... . . . . . . . . . . . . . . . ...““. :::: ,......................:.:.~.:.:.:.~:.:.:.:.:.:.::::~::::~,~ ,:,:,i,,i. :,:,: ,.,.~,_______,,,__ :. _...z........ _.... .A. _.... . . . . . . . . . . . . . . . . . . . . . . i... I . -...:+....:.~.:..c.:... . . . .I.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..L . . . . . . . . . . . . . . . ‘...:.:.,.~..f.:.:.: . . . . ..A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..A........ . . . .:.:..i.‘.:...:.:...: . . .._ __ !. A..,.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._ . . . . . . . . . . . . . . . . . . . ..A.... . . . . . ...:...>:~:x~~~x.~~~ !,.: ~.;..:.:y:y :“. ~“‘~“‘“~“““I’I.~.~.~.~.‘.~:.‘.~.~.~.~.~.~~.~.~::“:““~~~~‘~~~~~~~~~:~-.~.~.~.~.~.~.~.~.- . : : : : :.:.:.:.:.:.:.:.:.:~.:.:.:.:.:.:.:.~.~.~.~~:~:~.~~~~~~~~:~:~:.:.:.:.:.:.::~::::::~.~.~.~.~:~~~~~~:~:~:~:~~~:~~~:.:.:::::::::::::::::::::::::::::::.:::.:::.:::::::: :.:.: m.ms;< : : ::: : :;; y., ._.,. ,,.,.,., . . . . . . . . . . . . . . ::::: . . . . . . .,.... . . . . . . . . . . . . . . . ::.:.;...~...~.~...~ . . . . . . . . . . . . . ~.&:.;: _ :..y . . . . . . . . . . . . . . . . _ / . . ..!.....!........~. 5 
Date 1 I-Jul T 2-Jul [ 2-Jul 1 2-Jul 1 2-Jul 1 3-Jut [ 3-Jul 
Samole No. 1 CFD-8 1 CFD-9 t CFD-10 1 CFD-11 1 CFD-12 I CFD-13 1 CFD-14 
Moiskre Tin 

I 
9c 18C 21c 23C 24C 1c 2c 

Wet Weight Soil + Tare 192.9 193.2 197.4 119.1 120.8 188.3 191.6 
Dry Weight Soil + Tare 171.2 177.4 177.0 108.1 110.8 169.1 172.8 
Weight Water 21.7 15.8 20.4 11.0 - 10.0 19.2 18.8 
Tare 30.3 30.5 30.5 20.7 21.5 31.3 30.1 





MOISTURE CONTENT 
LLNL, SITE 300 - PIT 6 LANDFILL CLOSURE 

LIVERMORE, CA 

IDate 
ISamDIe No. 

1 9-Jul 1 9-Jul 1 9-Jul I 9-Jul I 9-Jul I 9-Jul / 9-Jul 1 
1 CFD-36 I CFD-37 I CFD-38 1 CFD-39 1 CFD-40 1 CFD-41 CFD-42 i 

Moisture Tin 24C 1c 2c 3c 4c 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 

1 Weight Water I I -~-- I ---- I -.. -.- . -.- .-.- I 1 
I 

13.4 1 20.2 t 20.5 1 19.7 1 19.9 1 185 1 188 I 
ITare 1 21.5 f 31.3 30.1 1 29.9 1 31 .O 1 31.2 1 30.0 1 
Weight Dry Soil 1 90.9 1 141.2 1 147.4 ( 144.5 1 136.9 1 145.6 1 142.3 1 , 
Percent Moisture 1 14.7% 1 14.3% 1 13.9% 1 13.6% 1 14.5% 1 12.7% 1 13~2% 1 
“‘Z’X% ..“A 

. . . . . . . . . . . . . . . . . ..I... . . . . . . . . . . . . . . * . . . . . -- I ------ 
._.. ._ . -.-.- 

: . . ‘^“..:~:~:~:~:::::.:~::::::~:~:~:~:~:::::~::::::::::::::::::::::::::::~~~.:.:~.:.:.:.:~.:.:.:.:~~.:.:.: ,......,..................,........,.......... . _ . ,...,.,...... _ _ . . . . . . 1.. . . . . . 
‘V’.“. ::::,::.:::.> . . . . . . . . . . . . . . . “>..... 

. . . . ...! .,............_._......____..,~.,.~,,~,,~,,,,,~~ “‘.‘.“....f.,...............:.....:.,:...,...~. 
..,.,.,.....,.,.......,.,...! . . . . . . . . . . . . . . . . . . . . . . . . . . .:.:.:.::::::: 

..C .( ::.::::::: :: :.:: ~,:.~~ ::::::::: 
.,,,_,.,.,.,.,_.,.,.,.,.,.,.,.,.,.....,.,.....,.,.......: ~ . . . . . . . . . . . . .AV.I . . . . . . . . . . . 

‘.......” ... ---.....-.....-.1.......:.:.:.:.:i.:.:.:.:.:.:.::::~.:.:.:.:.:.~::.:::::::::~:::: :.:.:.:.:.:: :.:.:.,.,.,...,.,...,,., ,_,,, ,,,,,, ._._., 
.._.................. V.V.~.~ . . . . . . . . . . ..i............ . ..y. 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . <.:. . . . . . . . . . . . . . . . . . . . A.. A,. ,,.,,._,.,.,.~.,.,.~.,.~.,.,.,.,.,.~,,.,.__5 ~ __ 

. . . . . . . . . . . . %..A>.‘..,. p:.:.:.s.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~ . . . . . . . . . . . . . . . “.:.:.: .:.:.~.,.,.,.,...,.,. 
: :.:,. ~ :.,. . 

.V.%V.. Y.... z 2.. I:.:.:.:.:.~::::.:~!:~~:::!:~.:~:?.~.::::~~:~:.:~:.:~:~:~~~~.::!~.~~.! 
., . : : : 

,,. . ,., .,, _ _ ,.. _,.. 1 ,.,., n _.__ _ ,__ ,_.. ,_ ,. . ,. _. _/,,.,., 

. . . . . . . . . . . . . ..~ ,.,:. T.:.x..,*,~,. 
.,:,:.:,:,..:,:,:,:,:,:,:,:,.,:...:,:.:.: _: _ :;.: . . . . . . . . . . . . ..... ~~::.:~~~ .:.: <<.;.: __ :,;.,:.:.:...:.:,: ..... y ..,.,.... ;: ....................: 

. . i.. . . . . . . . . . . . . . . . . . . . . . . . . . . y.... . . . . . . . . . . . . . . . . . . . . . . . .%%.A:.:.,. ..,.,. . . . . . . . . . . . . . . . . . . . ..,.,.,.,.,. . . . . . . . ,. . . . . . . . . . .,.>.. . . . . . . . ,........ . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $>>y..+..:. L..:.:.~~~.~:~~~~:~. ._:___:~~:::::__:~~~~~ . .> .,. . . . ..x.... . . . L... . . . . . VA.. . . . ‘i~.~.~.~~.~.:...~...~...~.~.......~. . . . . . . . . . . . . 

Date 9-Jul 9-Jul 1 0-Jul 1 0-Jul 1 0-Jul 1 0-Jul 1 0-Jul 
Sample No. CFD-43 CFD-44 CFD-45 CFD-46 CFD-47 CFD-48 CFD-49 
Moisture Tin 7c 9c 18C 21c 23C 24C 1c 
Wet Weinht Soil + Tare 197.7 195.9 194.6 193.6 115.9 121.4 190.8 
Dry Weight Soil + Tare 
Weight Water 
Tare 
Weight Dry Soil 
Percent Moisture 

I 
177.1 176.2 173.0 174.1 104.4 110.3 174.0 
20.6 19.7 21.6 19.5 11.5 11.1 16.8 
29.8 30.3 30.5 30.5 20.7 21.5 31.3 
147.3 145.9 142.5 143.6 83.7 88.8 142.7 
14.0% 13.5% 15.2% 13.6% 13.7% 12.5% 11.8% 

Tare 
Weight Dry Soil 
Percent Moisture 

30.5 30.5 20.7 20.6 24.9 24.7 24.7 
142.3 146.1 -20.7 -20.6 -24.9 -24.7 -24.7 
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 

977-5 116 

Golder Construction Services, Inc. 
1 





MOISTURE/DENSITY TEST SUMMARY 
LLNL, Site 300 - PIT 6 LANDFILL CLOSURE 

LIVERMORE, CA 

977-5 116 

7lWY7 3 55 I 203 I 4” 123.3 I 13.5 I CF-z 1 I 
1 1 1 1 1 1 

I ---- -- -.- - _.-,_ 
FD-33 719191 4 50 75 203 4” 122.9 1 12.8 I 1 CF-2 1 116.5 1 14.5 1 109.0 1 93.5% 1 ___ - I ..~. I I 

719191 1 4 1 350 1 150 1 203 1 4” 1 125.2 1 14.2 1 CF-3 1 116.5 1 14Lmmm 1 109.6 I 94.1% 1 90 1 
_.^ .^- I 

;ru,-jsI 7lYlY7 1 4 1 
I 100 1 ..- - ’ mm80m 1 205 1 4” 1 124.3 1 13.8 1 CF-J I 116.5 1 14.5 109.2 93.8% 90 

CFD-36 719197 4 50 50 205 4” 126.4 14.7 CF-3 116.5 14.5 110.2 94.6% 90 
CFD-37 719197 3 250 120 214 4” 124.4 14.3 CF-3 116.5 14.5 108.8 93.4% 90 
CFD-38 l/9/97 3 285 170 214 4” 125.8 13.9 CF-3 116.5 14.5 110.4 94.8% 90 
CFD-39 l/9/97 3 195 120 200 4” 124.6 13.6 CF-3 116.5 14.5 109.7 94.1% 90 
cFD-40 719197 3 230 130 200 4n 124.7 14.5 CF-3 116.5 14.5 108.9 93.5% 90 
CID-41 719197 3 245 40 214 4” 123.9 12.7 CF-3 116.5 14.5 109.9 94.4% 90 
cFD-42 719197 3 300 110 214 4” 124.9 13.2 CF-3 116.5 14.5 110.3 94.7% 90 
cFD-43 719197 3 170 140 200 4” 125.8 14.0 CF-3 116.5 14.5 110.4 94.7% 90 
CFD-44 719197 3 200 40 200 4” 125.2 13.5 CF-3 116.5 14.5 110.3 94.7% 90 
cFD-45 7110197 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 c- -- -.- ^ .^- 
;ru-4/1 7/101~7 1 4 I 

_-- 
125 1 150 L 205 1 4” 1 126.8 1 ^ I *.*- I 13.7 1 CF-j I 116.5 1 14.5 111.5 95.7% 90 

CFD-48 7110197 4 85 130 205 4” 126.2 12.5 CF-3 116.5 14.5 112.2 96.3% 90 
cm-49 700197 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 7AOl97 4 305 110 214 4” 126.3 13.0 CF-3 116.5 14.5 111.8 95.9% 
CFD-52 7110197 4 255 75 214 4” 126.9 12.7 CF-3 116.5 14.5 112.6 96.7% 90 
CFD-53 700197 4 215 25 200 4” 124.6 13.7 CF-3 116.5 . 14.5 109.6 94.1% 90 --- _. ~. 

90 I 

CFD-54 7110197 4 190 80 200 4n 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 7124197 4 25 80 205 4” 125.8 11.5 CF-3 116.5 14.5 112.8 96.8% 90 
CFD-57 7124197 4 40 160 205 4” 126.1 12.7 CF-3 116.5 14.5 111.9 96.0% 90 
CFD-58 7124197 4 265 70 200 4” 125.6 12.1 CF-3 116.5 14.5 112.0 96.2% 90 

Colder Construction Services, Inc. 
2 













r PARTICLE-SIZE ANALYSIS - ASTM D114OkD422 

‘ROJECT TITLE: LLNL/Site 300 - Pit 6 Landfill Closure Technician: NE 
‘ROJECT NO: 977-5 116.200 Date: July 28, 1997 
AMPLE #: VC-1 (Vegetative Cover) Review: RK 

4OISTURE CONTENT (Delivered Moisture) 200 WASH (Percent Fines) 

‘are Number 
Jeight of Wet Soil& Tare (g) 
(eight of Dry Soil & Tare (g) 
u’eight of Tare (g) 
Jeight of Water (g) 
Jeight of Dry Soil (g) 
b Moisture 

SIEVE wt ret % ret % pass SIEVE 

h-se Gravel 

ine Gravel 

:oarse Sand 
tedium Sand 

3.000 
1.500 
1 .ooo 
0.750 
0.375 

#4 
#lo 

0.00% 

0.00% 
0.00% 
5.57% 
5.57% 
11.62% 
14.38% 

100.00% 

100.00% 
100.00% 
94.43% 
94.43% 
88.38% 
85.62% 

3.000 
1 so0 
1 .ooo 
0.750 
0.375 

#4 
#IO 

Coarse Gravel 

Fine Gravel 

Coarse Sand 
Medium Sand 

;PLITTING INFORMATION 
Weight in Pan, from Coarse Sieve Stack 
Weight of Split for Fine Sieve Stack 
Percent of Original Weight in Pan 

‘ine Sand 

‘ines 

#20 
#40 
#60 

#IO0 
#200 
PAN 

17.43% 
22.73% 
32.65% 
45.30% 
57.31% 
58.04% 

82.57% #20 
77.27% #40 
67.35% #60 
54.70% #lOO 
42.69% #200 
41.96% PAN 

Fine Sand 

Fines 

% C GRVL: 
96 F GRVL: 
% C SAND: 
% M SAND: 
% F SAND: 
% FINES: 
% TOTAL: 

LL: 
PL: 
PI : 

Wet Color: 
Description: 



PARTICLE-SIZE ANALYSIS - ASTM D1140/D422 

PROJECT TITLE: LLNL/Site 300 - Pit 6 Landfill Closure Technician: NE 
PROJECT NO: 977-5 116.200 Date: July 28, 1997 
SAMPLE #: VC-2 (Vegetative Cover) Review: RK 

I MOISm CONTENT (Delivered Moisture) 200 WASH percent Fit-s) 

Tare Number 
Weight of Wet Soil& Tare (g) 
Weight of Dry Soil & Tare (g) 
Weight of Tare (g) 
Weight of Water (g) 
Weight of Dry Soil (g) 
% Moisture 

Tare Number 
Weight of Soil & Tare, before wash (g) 
Weight of Soil & Tare, aRer wash (g) 
Weight of Tare (g), 
Weight of Fines Lost (g) 
Weight of Dry Soil (g) 
% Fines Lost 

Coarse Gravel 

Fiie Gravel 

Coarse Sand 
Medium Sand 

SIEVE wt ret % ret % pass SIEVE 

3.000 

1.500 

1.000 

0.750 

0.375 
M 

#IO 

0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
4.13% 

6.23% 

100.00% 3.000 

100.00% 1.500 
100.00% 1.000 
100.00% 0.750 

100.00% 0.375 
95.87% #4 

93.77% $10 

Coarse Gravel 

Fiie Gravel 

Coarse Sand 
Medium Sand 

SPLrrrmG tiF0RmT10~ 

Weight in Pan, from Coarse Sieve Stack 
Weight of Split for Fiie Sieve Stack 
Percent of Original Weight in Pan 

. 
1 100.00% 1 

Fine Sand 

Fines 

#20 

A40 
#60 

Xl00 

#200 

PAN 

9.32% 

14.43% 

23.84% 

36.98% 

50.03% 

51.41% 

90.68% #20 

85.57% MO 

76.16% #60 

63.02% #lOO 
49.97% #200 

48.59% PAN 

Fiie Sand 

Fines 

% C GRVL: 
% F GRVL: 
% c SAND: 
% M SAND: 
% F SAND: 
% FINES: 

% TOTAL: 100.00% 

LL: 
PL: 
PI : 

Wet Color: 
Description: 



PARTICLE-SIZE ANALYSIS - ASTM D114O/D422 

PROJECT TITLE: LLNL/Site 300 - Pit 6 LandfXl Closure Technician: NE 
PROJECT NO: 977-5 116.200 Date: July 28,1997 
SAMPLE #: VC-3 (Vegetative Cover) Review: RK 

I MOISTURE CONTENT (Delivered Moisture) 200 WASH (Percent Fines) 

Tare Number 
Weight of Wet Soil& Tare (g) 
Weight of Dry Soil & Tare (g) 
Weight of Tare (g) 
Weight of Water (g) 
Weight of Dry Soil (g) 
% Moisture 

Tare Number I 
Weight of Soil & Tare, before wash (g) t-G-] 
Weight of Soil & Tare, after wash (g) 1 1 504.20 
Weight of Tare (g) 
Weight of Fiies Lost (g) 
Weight of Dry Soil (g) 

94.70 H 337.90 

747.40 
% Fines Lost 1 45.21% 1 

SIEVE wt ret % ret % pass SIEVE 

Coarse Gravel 

Fine Gravel 

Coarse Sand 
Medium Sand 

3.000 
1.500 
1.000 
0.750 
0.375 

#4 
#lO 

0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
4.51% 
7.65% 

100.00% 

100.00% 

100.00% 
100.00% 

100.00% 
95.49% 
92.35% 

3.000 
1.500 
1 .ooo 
0.750 
0.375 

+I 
:I0 

Coarse Gravel 

Fiie Gravel 

Coarse Sand 
Medium Sand 

SPLI-ITNG NFOR1WTION 

Weight in Pan, from Coarse Sieve Stack 
Weight of Split for Fine Sieve Stack 
Percent of Original Weight in Pan 

Fine Sand 

Fines 

#20 
x40 
#60 

#IO0 
#200 
PAN 

11 .OO% 
16.90% 
27.52% 
40.66% 
53.53% 
54.79% 

89.00% #20 
83.10% ii40 

72.18% #60 
59.34% #IO0 
46.47% x200 
45.21% PAN 

Fiie Sand 

Fines 

% C GRVL: prq Wet Color: Pale brown (5YR 5n) I 
% F GRVL: 
% c SAND: 

Description: (CL) 
Sandy CLAY with gravel 

% M SAND: 
% F SAND: 
% FINES: 
% TOTAL: 



?ROJECT TITLE: LLNL/Site 300 - Pit 6 Lardill Closure Technician: NE 
?ROJECT NO: 977-5116.200 Date: July 28,1997 
MUPLE #: VC-4 (Vegetative Cover) Review: RK 

rlOISTURE CONTENT (Delivered ~Molsture) 

‘are Number 
Keight of Wet Soil& Tare (g) 
Keight of Dry Soil & Tare (g) 
Keight of Tare (g) 
Keight of Water (g) 
Yeight of Dry Soil (g) 
/o Moisture 

1 
1 
: 

! 

1 
i 
\ 
\ 
F 
F 
s 

C 

F 

C 
h 

S 

harse Gravel 

‘he Gravel 

hoarse Sand 
dedium Sand 

;PLI’l-l-NG NFORMATION 

F ‘me Sand 

F ines 

PARTICLE-SIZE ANALYSIS - ASTM D1140fD422 

200 WASH (Percent Fines) 

Tare Number 
Weight of Soil & Tare, before wash (g) 
Weight of Soil & Tare, after wash (g) 
Weight of Tare (g) 
Weight of Fines Lost (g) 
Weight of Dry Soil (g) 
% Fines Lost 

SIEVE wt ret % ret % pass SIEVE 

3.000 
1 .soo 
1 .ooo 
0.750 
0.375 

i-4 
#IO 

0.00% 
0.00% 
0.00% 
3.16% 
3.16% 
8.76% 
10.91% 

100.00% 
100.00% 

100.00% 

96.84% 
96.84% 
91.24% 

89.09% 

3.000 
1.500 

1 .ooo 
0.750 
0.375 

44 

$10 

Coarse Gravel 

Fine Gravel 

Coarse Sand 
Medium Sand 

Weight in Pan, from Coarse Sieve Stack 
Weight of Split for Fine Sieve Stack 
Percent of Original Weight in Pan 

#20 
f.40 
#60 

#loo 
#200 
PAN 

14.02% 
19.81% 
30.94% 
45.04% 
57.05% 
57.84% 

85.98% #20 
80.19% +I0 

69.06% #60 
54.96% #lOO 
42.95% #200 
42.16% PAN 

Fine Sand 

Fines 

% C GRVL: 
% F GRVL: 
% c SAND: 
% M SANDI 
% F SAND: 
% FINES: 
% TOTAL: 100.00% 

LL: 
PL: 
PI : 

Wet Color: 
Description: 



PARTICLE-SIZE ANALYSIS - ASTM D1140/D422 

PROJECT TITLE: LLNL/Site 300 - Pit 6 Lardill Closure Technician: NE 
PROJECT NO: 977-5 116.200 Date: July 29, 1997 
SAMPLE #: VC-5 (Vegetative Cover) Review: RK 

I MOISTURE CONTENT (Delivered Moisture) 200 WASH (Percht Fines) I 

Tare Number 
Weight of Wet Soil& Tare (g) 
Weight of Dry Soil & Tare (g) 
Weight of Tare (g) 
Weight of Water (g) 
Weight of Dry Soil (g) 
% Moisture 

Tare Number 
Weight of Soil & Tare, before wash (g) 
Weight of Soil & Tare, after wash (g) 
Weight of Tare (g) 
Weight of Fines Lost(g) 
Weight of Dry Soil (g) 
% Fines Lost 1 46.14% ] 

SIEVE wt ret % ret % pass SIEVE 
I 

Coarse Gravel 

Fine Gravel 

Coarse Sand 
Medium Sand 

3.000 
1.500 
1.000 
0.750 
0.375 

#4 
#IO 

0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
6.34% 
9.60% 

100.00% 

100.00% 
100.00% 

100.00% 

100.00% 

93.66% 
90.40% 

3.000 
1.500 
1.000 

0.750 
0.375 

if4 
#IO 

Coarse Gravel 

Fiie Gravel 

Coarse Sand, 
Medium Sand 

SPLI-I-I’NG NFORMATION 

Weight in Pan, from Coarse Sieve Stack 
Weight of Split for Fiie Sieve Stack 
Percent of Original Weight in Pan 

Fine Sand 

Fines 

#20 
#40 
#60 
#IO0 
#200 
PAN 

12.90% 
18.18% 
27.61% 
40.43% 
53.25% 
53.86% 

87.10% #20 
81.82% #MO 
7239% #60 
59.57% #IO0 
46.75% #200 
46.14% PAN 

Fine Sand 

Fines 

% C GRVL: 
‘?? F GRVL: 
% c SAND: 

Wet Color: 
Description: 

I I 

% M SAN-D LL: ( 
% F SAND: 
% FINES: 
% TOTAL: 100.00% 

I Go/& Co~iovr Smdces, Inc 



PARTICLE-SIZE ANALYSIS - ASTM D1140lD422 

PROJECT TITLE: LLNL/Site 300 - Pit 6 Landfill Closure Technician: NE 
PROJECT NO: 977-5 116.200 Date: July 29,1997 
SAMPLE #: VW (Vegetative Cover) Review: RK 

MOISTLJRE CONTENT (Delivered ~Moisture) 200 WASH (Percent Fines) 

Tare Number 
Weight of Wet Soil& Tare (g) 
Weight of Dry Soil & Tare (g) 
Weight of Tare (g) 
Weight of Water (g) 
Weigbt of Dry Soil (g) 
% Moisture 

Tare Number 
Weight of Soil & Tare, before wash (g) 
Weight of Soil & Tare, a&r wash (g) 
Weight of Tare (g) 
Weight of Fines Lost(g) 
Weight of Dry Soil (g) 
% Fines Lost 1 40.96% 1 

SIEVE wt ret % ret % pass SIEVE 

Coarse Gravel 

Fine Gravel 

Coarse Sand 
Medium Sand 

3.000 

1.500 
1 .ooo 

0.750 

0.375 
#4 
#lo 

0.00% 

0.00% 
0.00% 

0.00% 

0.00% 
4.87% 

7.82% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

95.13% 

92.18% 

3.000 

1.500 

1.000 
0.750 

0.375 
84 

#IO 
. 

Coarse Gravel 

Fine Gravel 

Coarse Sand 
Medium Sand 

SPLITI’NG NFORMATION 
Weight in Pan, from Coarse Sieve Stack 
Weight of Split for Fine Sieve Stack 
Percent of Original Weight in Pan 

Fine Sand 

Fines 

#MO 
#60 

#loo 
#200 

PAN 

17.80% 
30.06% 

44.73% 

58.16% 

59.04% 

82.20% A40 

69.94% #60 

55.27% #lOO 

41.84% fi200 

40.96% PAN 

Fiie Sand 

Fines 

% C GRVL: 

% F GRVL: 
% c SAND: 

% M SAND: 
% F SAND: 
% FIms: 

?‘a TOTAL: 100.00% 

Wet Color: 
Description: 

LL: 1 

Pale brown (5YR S/2) 

(CL) 
Sandy CLAY with gravel 

dGCS 

I I Golder Construction se+vices, Inc I 



PARTICLE-SIZE ANALYSIS - ASTM D114O/D422 

PROJECT TITLE: LLNL/Site 300 - Pit 6 Landfill Closure Technician: NE 
PROJECT NO: 977-5 116,200 Date: July 29,1997 
SAMPLE #: VC-7 (Vegetative Cover) Review: RK 

MOISTURE CONTENT (Delivered Moisture) 200 WASH (Percent Fines) 

Tare Number 
Weight of Wet Soil& Tare (g) 
Veight of Dry Soil & Tare (g) 
Neight of Tare (g) 
Weight of Water (g) 
Neight of Dry Soil (g) 
6 Moisture 

Tare Number t R-7 1 
Weight of Soil & Tare, before wash (g) 
Weight of Soil & Tare, a&r wash (g) 
Weight of Tare (g) 
Weight of Fines Lost (g) 
Weight of Dry Soil (g) 
% Fines Lost 

SIEVE wt ret % ret % pass SIEVE 

Zoarse Gravel 

%e Gravel 

Zoarse Sand 
Aedium Sand 

3.000 
1.500 
1.000 
0.750 
0.375 

#4 
#IO 

0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
3.16% 
5.91% 

100.00% 

100.00% 
100.00% 
100.00% 

100.00% 

96.84% 
94.09% 

3.000 
1.500 
1 .ooo 
0.750 
0.375 

ii4 
#IO 

Coarse Gravel 

Fiie Gravel 

Coarse Sand 
Medium Sand 

iPLITTNG NFOIZii~4TION 
Weight in Pan, from Coarse Sieve Stack 
Weight of Split for Fine Sieve Stack 
Percent of Original Weight in Pan 

‘me Sand 
#20 
#40 
#60 

9.64% 
15.49% 
27.19% 

90.36% #io 
84.51% MO 

72.81% #60 
Fiie Sand 

‘ies 

#IO0 
#200 
PAN 

40.66% 
53.60% 
54.48% 

59.34% 
46.40% 
45.52% 

#lOO 
#200 
PAN Fines 

?6 C GRVL: I Wet Color: IPale brown (5YR 5n) I 
‘?? F GRVL: 
% c SAND: 
‘?? M SAND: 
% F SAND: 
% FINES: 
% TOTAL: 100.00% 

LL: 
PL: 
PI : 

Description: (CL) 
Sandy CLAY with gravel 

I-G-C 
1 Go/defconstnrdion sewic8s, Inc 



PARTICLE-SIZE ANALYSIS - ASTM D114O/D422 

PROJECT TITLE: LLNL/Site 300 - Pit 6 Landfill Closure Technician: NE 
PROJECT NO: 977-5 116.200 Date: 
SAMPLE #: 

July 30,1997 
VC-8 (Vegetative Cover) Review: RK 

~MOISTURE CONTENT (Delivered Moisture) 200 WASH (Percent Fmes) 

Tare Number 
Weight of Wet Soil& Tare (g) 
Weight of Dry Soil & Tare (g) 
Weight of Tare(g) 
Weight of Water (g) 
Weight of Dry Soil (g) 
% Moisture 

Tare Number i 
Weight of Soil & Tare, 
Weight of Soil & Tare, 
Weight of Tare (g) 

before wash (g) 
after wash (g) 

Weight of Fines Lost (g) 
Weight of Dry Soil (g) 
% Fines Lost 

SIEVE wt ret % ret %pass SIEVE 

Coarse Gravel 

Fiie Gravel 

Coarse Sand 
Medium Sand 

3.000 

1.500 

1.000 

0.750 

0.375 

M 
#lO 

0.00% 100.00% 

0.00% 100.00% 

0.00% 100.00% 

2.35% 97.65% 

2.35% 97.65% 

7.99% 92.01% 

10.71% 89.29% 

3.000 

1.500 

1.000 

0.750 

0.375 

M 

#lO 

Coarse Gravel 

Fiie Gravel 

Coarse Sand 
Medium Sand 

SPLITTING IiiFORiiTION 
Weight in Pan, from Coarse Sieve Stack 
Weight of Split for Fine Sieve Stack 
Percent of Original Weight in Pan 

Fine Sand 

Fines 

iv20 

#JO 
#60 

#loo 
#200 

PAN 

13.64% 

18.89% 
28.77% 

40.71% 

52.36% 

52.88% 

86.36% tc20 

81.11% A40 

71.23% #60 

59.29% #lOO 
47.64% #200 

47.12% PAN 

Fine Sand 

Fines 

% C GRVL: 
o/o F GRVL: 
% C SAND: 
% M SAND: 
96 F SAND: 
% FINES: 
56 TOTAL: 

Wet Color: 
Description: 



PARTICLE-SIZE ANALYSIS - ASTM D1140/D422 

ROJECT TITLE: LLNL/Site 300 - Pit 6 Landfill Closure Technician: NE 
ROJECT NO: 977-5116.200 Date: July 30, 1997 
AMPLE #: VC-9 (Vegetative Cover) Review: RK 

[OISTURE CONTENT (Delivered Moisture) 200 WASH (Percent Fiies)~ 

ire Number 
‘eight of Wet Soil& Tare (g) 
‘eight of Dry Soil & Tare (g) 
‘eight of Tare (g) 
‘eight of Water (g) 
‘eight of Dry Soil (g) 
Moisture 

Tare Number 
Weight of Soil & Tare, before wash (g) 
Weight of Soil & Tare, after wash (g) 
Weight of Tare (g) 
Weight of Fines Lqst (g) 
Weight of Dry Soil (g) 

% Fines Lost 

m-se Gravel 

ne Gravel 

SIEVE 

3.000 

1.500 
1.000 
0.750 

0.375 

wt ret % ret % pass SIEVE 

0.00% 100.00% 3.000 

0.00% 100.00% 1.500 

0.00% 100.00% 1 .ooo 
0.00% 100.00% 0.750 

0.00% 100.00% 0.375 

Chars-2 Gravel 

Fine Gravel 

Jar-se Sand 
edium Sand 

6.08% 

8.77% 

93.92% #4 Coarse Sand 
91.23% #IO Medium Sand 

?LITTNG NFORMATION 

Weight in Pan, from Coarse Sieve Stack 
Weight of Split for Fine Sieve Stack 
Percent of Original Weight in Pan 

ne Sand 
#20 75.90 11.78% 88.22% #20 

AU0 107.10 16.62% 83.38 % #40 

#60 169.20 26.26% 73.74% #60 

#lOO 237.50 36.86% 63.14% #lOO 

FiieSand 

nes 
49.67% 

50.78% Fiies 

% C GRVL: 
% F GRVL: 
% c SAND: 
‘?? M SAND: i 7.85% 1 

Wet Color: 
Description: 

1 
% F SAND: 1 ] 34.16% PL: 1 18 ] 
‘?? FINES: pzTT-1 PI: 1 12 1 

“16 TOTAL: 100.00% 

I%cS 



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 
&AMPLE #: VC-10 (Vegetative Cover) Review: RK 

MOISTURJZ CONTENT (Delivered Moisture) 200 WASH (Percent Fines) 

rare Number 
Neight of Wet Soil& Tare (g) 
Veight of Dry Soil & Tare (g) 
Keight of Tare (g) 
Keight of Water (g) 

Weight of Soil & Tare, before wash (g) 

Keight of Dry Soil (g) 
/o Moisture 

SIEVE w-t ret % ret %pass SIEVE 

Zoarse Gravel 3.000 I 0.00 I 0.00% 100.00% 3.000 Coarse Gravel 
1.500 0.00 

H 0.00 

0.00% 100.00% 1.500 
1.000 0.00 0.00% 100.00% 1 .ooo 

he Gravel 0.750 0.00% 100.00% 0.750 Fine Gravel 

Zoarse Sand Coarse Sand 
/ledium Sand #lo 152.601 7.98% 92.02% #lo Medium Sand 

;PLIlTNG NFORMATION 

Weight in Pan, from Coarse Sieve Stack 
Weight of Split for Fine Sieve Stack 
Percent of Original Weight in Pan 

‘me Sand 
#20 
MO 
#60 

11.65% 
18.83% 
30.99% 

88.35% 
81.17% 
69.01% 

#20 
MO 
I#60 

Fine Sand 

‘ines 

#loo 
#200 
PAN 

42.84% 
53.64% 
55.42% 

57.16% 
46.36% 
44.58% 

#lOO 
#200 
PAN Fines 

% C GRVL: 
% F GRVL: 
% C SAND: 
‘3% M SAND: 
‘?? F SAND: 
% FINES: 
% TOTAL: 100.00% 

LL: 
PL: 
PI : 

Wet Color: 
Description: 



PARTICLE-SIZE ANALYSIS - ASTM D1140/D422 

‘ROJECT TITLE: LLNL/Site 300 - Pit 6 Landfill Closure Technician: NE 
‘ROJECT NO: 977-5116.200 Date: July 30, 1997 
;AMPLE X: VC-11 (Vegetative Cover) Review: RK 

~IOISTURE CONTENT (Delivered Moisture) 200 WASH (Percent Fines) 

‘are Number 
/eight of Wet Soil& Tare (g) 
v’eight of Dry Soil & Tare (g) 
Jeight ofTare (g) 
Jeight of Water (g) 
Jeight of Dry Soil (g) 
b Moisture 

Tare Number t-E-l 
Weight of Soil 62 Tare, before wash (g) .-_ 1745.301 
Weight of Soil h Tare, after wash (g) 
Weight of Tare (g) 
Weight of Fines Lost (a) .-_ 
Weight of Dry Soil.(g) 
% Fines Lost 

SIEVE wt ret % ret % pass SIEVE 

,oarse Gravel 

ine Gravel 

oarse Sand 
Iedium Sand 

3.000 
1.500 
1.000 
0.750 
0.375 

i% 
#lo 

0.00% 
0.00% 
0.00% 
1.97% 
1.97% 

10.06% 
12.56% 

100.00% 

100.00% 

100.00% 
98.03% 
98.03 % 
89.94% 
87.44% 

3.000 
1.500 
1.000 
0.750 
0.375 

M 
#lO 

Coarse Gravel 

Fine Gravel 

Coarse Sand 
Medium Sand 

PLITTING INFOR~lATION 

Weight in Pan, from Coarse Sieve Stack 
Weight of Split for Fine Sieve Stack 
Percent of Original Weight in Pan 

ine Sand Fine Sand 
#60 1214.501 32.70% 67.30% #60 

ines PAN I=( 55.63% 4.38% PAN Fines 

% C GRVL: 
% F GRVL: 
% C SAND: 
% M SAND: 
% F SAND: 
% FINES: 
% TOTAL: 100.00% 

LL: 
PL: 
PI : 

Wet Color: 
Description: 



PARTICLE-SIZE ANALYSIS - ASTM D114O/D422 

‘ROJECT TITLE: LLNL/Site 300 - Pit 6 Landfill Closure Technician: 
‘ROJECT NO: 977-5 116.200 Date: July 3 1,1997 
SAMPLE #: VC-12 (Vegetative Cover) Review: RK 

viOISTURE CONTENT (Delivered iMoisture) 200 WASH (Percent Fines) 

Yare Number 
Veight of Wet Soil& Tare (g) ’ Weight of Soil & Tare, before wash (g) 
Yeight of Dry Soil & Tare (g) 
Veight of Tare (g) 
Yeight of Water(g) 
Yeight of Dry Soil (g) 
/o Moisture 

SIEVE wt ret % ret % pass SIEVE 

loarse Gravel 3.000 0.00% 100.00% 3.000 Coarse Gravel 
1.500 0.00% 100.00% 1.500 
1.000 0.00% 100.00% 1.000 

ine Gravel 0.750 0.00% 100.00% 0.750 Fiie Gravel 
0.375 0.00% 100.00% 0.375 

Loarse Sand .+I 9.43% 90.57% #4 Coarse Sand 
dedium Sand #IO 12.34% 87.66% #IO Medium Sand 

. 

PLIl-l-NG INFORMATION 

Weight in Pan, from Coarse Sieve Stack 
Weight of Split for Fiie Sieve Stack 
Percent of Original Weight in Pan 

#20 15.37% 84.63% #20 
ine Sand ‘740 21.05% 78.95% ii40 Fine Sand 

X60 32.05% 67.95% #60 
#lOO 43.92% 56.08% #IO0 

. #200 54.70% 45.30% #200 
ines PAN 55.24% 44.76% 

% C GRVL: Wet Color: 
% F GRVL: Description: 
s/o c SAND: 
% M SAND: LL: 
% F SAND: PL: 
% FINES: PI : 

% TOTAL: 100.00% 



PARTICLE-SIZE ANALYSIS - ASTM D1140/D422 

PROJECT TITLE: LLNL/Site 300 - Pit 6 Landfill Closure Technician: NE 
PROJECT NO: ’ 977-j 116.200 Date: July 3 1,1997 
SAMPLE ff: VC-13 (Vegetative Cover) Review: RK 

MOISTIRE CONTENT (Delivered Moisture) 200 WASH (Percent Fines) 

Tare Number 
Weight of Wet Soil& Tare (g) 
Weight of Dry Soil & Tare (g) 
Weight of Tare (g) 
Weight of Water (g) 
Weight of Dry Soil (g) 
‘?? Moisture 

Tare Number * 
Weight of Soil & Tare, before wash (g) 
Weight of Soil C Tare, after wash (g) 
Weight of Tare (g) 
Weight of Fines Lost(g) 
Weight of Dry Soil (g) 
% Fines Lost 

I 94.50 I 

SIEVE wt ret % ret % pass SIEVE I 
Coarse Gravel 

Fine Gravel 

Coarse Sand 
Medium Sand 

3.000 
1.500 
1 .ooo 
0.750 
0.375 

AJ4 
#lO 

0.00% 
0.00% 
0.00% 
2.03% 
2.03% 
9.14% 
11.82% 

100.00% 3.000 
100.00% 1.500 
100.00% 1.000 
97.97% 0.750 
97.97% 0.375 
90.86% x4 
88.18% #IO 

Coarse Gravel 

Fiie Gravel 

Coarse Sand 
Medium Sand 

SPLI-ITING NFORMATION 

Weight in Pas from Coarse Sieve Stack 
Weight of Split for Fine Sieve Stack 
Percent of Original Weight in Pan 

Fine Sand 

Fines 

$20 
#40 
#60 

#lOO 
#200 
PAN 

14.45% 
20.56% 
32.21% 
43.94% 
56.13% 
56.61% 

85.55% 
79.44% 
67.79% 
56.06% 
43.87% 
43.39% 

#20 
i#40 
#60 
#IO0 
#200 
PAN 

Fiie Sand 

Fiies 

% C GRVL: 2.03% Wet Color: 
% F GRVL: 7.11% Description: 
% c SAND: 2.69% 
% M SAND: 8.74% LL: 
% F SAND: 
96 FINES: El 

36.05% PL: 
43.39% PI : 

% TOTAL: 100.00% 



PARTICLE-SIZE ANALYSIS - ASTM D114OlD422 

?ROJECT TITLE: LLNL/Site 300 - Pit 6 Landf111 Closure Technician: 
?ROJECT NO: . 977-5 116.200 Date: July 31, 1997 
GIMPLE #: VC-14 (Vegetative Cover) Review: RK 

blOISTURE CONTENT (Delivered Moisture) 200 WASH (Percent Fines) 

rare Number 
Neight of Wet Soil& Tare (g) Weight of Soil & Tare, before wash (g) 
Neight of Dry Soil & Tare (g) 
Neight of Tare (g) 
Neight of Water (g) 
Keight of Dry Soil (g) 
/o Moisture 

SIEVE wt ret % ret % pass SIEVE 

1oarse Gravel 3.000 0.00% 100.00% 3.000 Coarse Gravel 
1.500 0.00% 100.00% 1.500 
1.000 0.00% 100.00% 1 .ooo 

%e Gravel 0.750 0.00% 100.00% 0.750 Fine Gravel 
0.375 0.00% 100.00% 0.375 

hoarse Sand s.4 7.68% 92.32% #4 Coarse Sand 
A&urn Sand #lo 10.43% 89.57% #lO Medium Sand 

iPLITl-NG INFORMATION 
Weight in Pan, f?om Coarse Sieve Stack 
Weight of Split for Fine Sieve Stack 
Percent of Original Weight in Pan 

#20 13.10% 86.90% #20 
Fine Sand MO 18.78% 81.22% MO Fine Sand 

tt60 29.22% 70.78% #60 
#loo 41.09% 58.91% #IO0 

#200 52.88% 47.12% #200 
hes PAN 53.15% 46.85% 

‘?? C GRVL: Wet Color: 
% F GRVL: Description: 
% c SAND: 
% M SAND: LL: 
‘?? F SAND: PL: 
% Fries: PI : 

% TOTAL: 100.00% 



PARTICLE-SIZE ANALYSIS - ASTM D1140/D422 

1 
1 
t 

?ROJECT TITLE: LLNL/Site 300 - Pit 6 Landfill Closure Technician: NE 
?ROJECT NO: 977-5 116.200 Date: July 31, 1997 
XMPLE #: VC-15 (Vegetative Cover) Review: RK 

I’ MOISTURE CONTENT (Delivered Moisture) 

1 rare Number 
T Veight of Wet Soil& Tare (g) 
T Keight of Dry Soil & Tare (g) 
\ Neight of Tare (g) 
T Keight of Water (g) 
\ Neight of Dry Soil (g) 
0 /o Moisture 

200 WASH (Percent Fines) 

Tare Number 
Weight of Soil & Tare, before wash (g) 
Weight of Soil & Tare, after wash (g) 
Weight of Tare (g) 
Weight of Fines Lost (g) 
Weight of Dry Soil (g) 
% Fines Lost 

I 
1 771.90 1 

l-z-l 
1307.601 

SIEVE wt ret % ret % pass SIEVE 

C :oarse Gravel Coarse Gravel 

:me Gravel 

hoarse Sand 

1.000 
0.750 
0.375 

#4 

0.00% 
0.00% 
0.00% 
7.52% 

100.00% 

100.00% 

100.00% 

92.48% 

Fine Gravel 

Coarse Sand 
/ledium Sand #lo 168.901 10.17% 89.83% #lO Medium Sand 

F 

C 
A 

s ;PLITTNG NFORklATION 

Weight in Pan, from Coarse Sieve Stack 
Weight of Split for Fine Sieve Stack 
Percent of Original Weight in Pan 

‘me Sand Fine Sand 

‘ines 

X60 30.44% 69.56% #60 
#IO0 43.35% 56.65% #lOO 
#200 5426% 45.74% #200 
PAN 54.62% 45.38% Pp;N Fines 

% C GRVL: 
% F GRVL: 
% c SAND: 
% M SAND: 
% F SAND: 
% FINES: 

‘?? TOTAL: 

0.00% 
7.52% 
2.64% 

~ 

8.48% 
35.97% 
45.38% 

100.00% 

Wet Color: 
Description: 

LL: 29 
PL: 18 
PI : q 11 



PARTICLE-SIZE ANALYSIS - ASTM D1140/D422 

‘ROJECT TITLE: LLNL/Site 300 - Pit 6 La&Xl Closure Technician: NE 
‘ROJECT NO: 977-5116.200 Date: August 1, 1997 
;AMPLE #: VC-16 (Vegetative Cover) Review: RK 

/IOISTLJRE CONTENT @ebered Moisture) 200 WASH (Percent Fines). 

‘are Number 
{eight of Wet Soil& Tare (g) 
ieight of Dry Soil & Tare (g) 
Jeight of Tare (g) 
Jeight of Water (g) 
Jeight of Dry Soil (g) 
i Moisture 

I 40 I 

I-E-I 
1 78.90 1 

Tare Number I 40 I 

Weight of Soil C Tare, before wash (9) 1 
Weight of Soil & Tare, after wash (g) 
Weight of Tare (g) 
Weight of Fines Lost (g) 
Weight of Dry Soil (g) 
% Fiies Lost 

SIEVE wt ret % ret % pass SIEVE 

oarse Gravel 

ine Gravel 

oarse Sand 
[edium Sand 

3.000 

1.500 
1.000 

0.750 

0.375 

ii4 
#lo 

0.00% 

0.00% 
0.00% 

0.00% 

0.00% 

2.79% 

4.40% 

100.00% 

100.00% 

100.00% 

100.00% 

100.00% 

97.21% 

95.60% 

3.000 

1.500 

1.000 

0.750 

0.375 

#4 

#lO 

Coarse Grave1 

Fine Gravel 

Coarse Sand 
Medium Sand 

PLI’ITNG NFORMTION 

Weight in Pan, from Coarse Sieve Stack 
Weight of Split for Fine Sieve Stack 
Percent of Original Weight in Pan 

ne Sand 

ines 

#20 

ii40 
ff60 

#lOO 
#200 

PAN 

6.38% 

10.57% 
17.03% 

27.88% 

42.86% 

44.94% 

93.62% #20 
89.43% #40 
82.97% #60 

72.12% #lOO 
57.14% I#200 

55.06% PAN 

FmeSand 

Fines 

% C GRVL: 
% F GRVL: 
% c SAND: 
% M SAND: 
% F SAND: 
% FINES: 
% TOTAL: 100.00% 

LL: 
PL: 
PI : 

Wet Color: 
Description: 



- 

PARTICLE-SIZE ANALYSIS - ASTM D1140/D422 

PROJECT T?TLE: LLNIJSite 300 - Pit 6 Landfil Closure Technician: NE 
PROJECT NO: 977-5 116.200 Date: August 1,1997 
SAMPLE #: VC-17 (Vegetative Cover) Review: RK 

MOISTURE CONTENT (Delivered Moisture) 200 WASH (Percent Fines) 

Tare Number 
Weight of Wet Soil& Tare (g) 
Weight of Dry Soil & Tare (g) 
Weight of Tare (g) 
Weight of Water (g) 
Weight of Dry Soil (g) 
*A Moisture 

Tare Number 
Weight of SoiI & Tare, before wash (g) 
Weight of Soil 62 Tare, after wash (g) 
Weight of Tare (g) 
Weight of Fines Lost (g) 
Weight of Dry Soil (g) 
% Fines Last 

Coarse Gravel 

Fine Gravel 

Coarse Sand 
Medium Sand 

SIEYE 

3.000 
1.500 
1.000 
0.750 
0.375 

+I 
#IO 

wt ret % ret % pass SIEVE 

0.00% 100.00% 3.000 
0.00% 100.00% 1.500 

0.00% 100.00% I .ooo 

0.00% 100.00% 0.750 
0.00% 100.00% 0.375 
1.18% 98.82% +I 
1.45% 98.55% #IO 

Coarse Gravel 

Fiie Gravel 

Coarse Sand 
Medium Sand 

SPLITTING INFORMATION 

Weight in Pan, from Coarse Sieve Stack 
Weight of Split for Fine Sieve Stack 
Percent of Original Weight in Pan 

Fine Sand Fine Sand 

Fines 

#60 13.20% 86.80% #60 
#IO0 26.88% 73.12% #IO0 
#200 41.37% 58.63% #200 
PAN 39.86% 60.14% PAN Fines 

I % C GRVL: I Wet Color: IGrayish brown (5YR 3/Z) 1 I 
% F GRVL: 
% c SAND: 
% M Sm 
% F SAND: 
% FINES: 
% TOTAL: 100.00% 

Description: 

LL: 
PL: 
PI:I 9 I 

(CL) 
Sandy CLAY with gravel I 



PARTICLE-SIZE ANALYSIS - ASTM D114OLD422 

PROJECT TITLE: LLNL/Site 300 - Pit 6 Landfill Closure Technician: 
PROJECT NO: 977-j 116.200 Date: August 1, 1997 
SAMPLE #: VC-18 (Vegetative Cover) Review: RK 

klOISTUF3 CONTENT @ekered Moisture) 200 WASH (Percent Fines) 

rare Number 
Weight of Wet Soil& Tare (g) 
Weight of Dry Soil & Tare (g) 
Weight of Tare (g) 
Xeight of Water (g) 
Ueight of Dry Soil (g) 
% Moisture 

SIEVE wt ret % ret % pass SIEVE 

Zoarse Gravel 3.000 0.00% 100.00% 3i)oo Coarse Gravel 
1.500 0.00% 100.00% 1.500 
1.000 0.00% 100.00% 1.000 

Ge Gravel 0.750 0.00% 100.00% 0.750 Fine Gravel 
0.375 0.00% 100.00% 0.375 

hoarse Sand iv4 0.71% 99.29% #4 Coarse Sand 
vIedium Sand #IO 1.92% 98.08% #IO Medium Sand 

;PLI-ITNG NFORMATION 
Weight in Pan, from Coarse Sieve Stack 
Weight of Split for Fine Sieve Stack 
Percent of Origiaal Weight in Paa 

#20 3.57% 96.43% x20 

?ae Sand 7740 8.00% 92.00% &O Fine Sand 
#60 14.77% 85.23% #60 

#loo 27.75% 72.25% #IO0 

#200 44.89% 55.11% #200 

hes PAN 47.32% 52.68% PAN Fines 

% C GRVL: Wet Color: 
% F GRVL: Description: 
% c SAND: 
% M SAND: LL: 
% F SAND: PL: 
% FINES: PI : 
% TOTAL: 100.00% 

Go/&f czlx?&dm SenfiB, Inc 



. 

PARTICLE-SIZE ANALYSIS - ASTM D1140/D422 

PROJECT TITLE; LLNL/Site 300 - Pit 6 Landfill Closure Technician: NE 
PROJECT NO: 977-5116.200 Date: August4, 1997 
SAMPLE #: VC-19 (Vegetative Cover) Review: RK 

MOISTUFZ CONTENT (Delivered Moisture) 200 WASH (Percent F”mes) 

Tare Number 
Weight of Wet Soil& Tare (g) 
Weight of Dry Soil & Tare (g) 
Weight of Tare (g) 
Weight of Water (g) 
Weight of Dry Soil (g) 
% Moisture 

SIEVE wt ret % ret %pass SIEVE 

Coarse Gravel 3.000 El 0.00 0.00% 100.00% 3.000 Coarse Gavel 
1.500 0.00 0.00% 100.00% 1.500 

Fiie Gravel Fiie Gravel 

Zoarse Sand 
Medium Sand 

0.83% 
1.96% 

99.17% 

98.04% 
#4 

#IO 
Coarse Sand 
Medium Sand 

SPLITTNG NFOFCMATION 

Weight in Pan, from Coarse Sieve Stack 
Weight of Split for Fine Sieve Stack 
Percent of Original Weight in Pan 

%ae Sand 

?aes 

#20 
#40 
#60 
#loo 
#200 
PAN 

3.76% 
8.15% 
14.68% 
25.02% 
39.18% 
40.93% 

96.24% tc20 
91.85% 640 

85.32% #60 
74.98% #IO0 
60.82% #200 
59.07% PAN 

Fine Sand 

Fines 

% C GRVL: 
% F GRVL: 
% C SAND: 
% M SAND: 
% F SAND: 
% FINES: 
% TOTAL: 100.00% 

LL: 
PL: 
PI : 

Wet Color: 
Description: 

AiGCS 
Go/dEY Construction servicas, Inc 



PARTICLE-SIZE ANALYSIS - ASTM D1140lD422 

PROJECT TITLE: LLNL/Site 300 - pit 6 Landfill Closure Technician: 
PROJECT NO: 977-5116.200 Date: August 4,1997 
SAMPLE#: . VC-20 (Vegetative Cover) Review: RK 

MOISTURE CONTENT (Delivered Mohture) 200 WASH (Percent Fines) 

rare Number 
Weight of Wet Soil& Tare (g) 
Veight of Dry soil & Tare (g) 
Weight of Tare (g) 
Akight of water (g) 
Gight of Dry SoiI (g) 
6 Moisture 

SIEVE wtret % ret % pass SIEVE 

hme Gravel 3.ooo 0.00% 100.00% 3.ooo Coarse Gravel 

1.500 0.00% 100.00% 1.500 
1.000 O.W?? 100.00% l.ooo 

he Gravel 0.750 0.00% 100.00% 0.750 Fine Gravel 
0.375 0.00% 100.00% 0375 

harse Sand #4 1.14% 98.86% #4 CoaneSand 
hzdium Sand #lO 3.01% !36.99% #lo Medium Sand 

;PLl-ITING INFORMATION 
Weight ia Pan, from Coarse Sieve Stack 
Weight of Split for Fine Sieve Stack 

Percent of Origiaal Weight in Pan 

#20 6221% 93.79% #20 
kc Sand #40 11.19% 88.81% MO Fine Sand 

#60 18.08% 81.92% #&I 

#loo 28.65% 7135% #lo0 

#200 43.84% 56.16% iY200 
?aes PAN 48.93% 51.07% PAN Fiia 

% C GRVL: 
% F GRVL: 
% c SAND: 

% M SAND: LL: 
% F SAND: PL: 

% FINES: PI : 
% TOTAL: 100.00% 



PARTICLE-SIZE ~A.LYSIS - ASTM D114O/D422 

PROJECT Tl-I’LE: LLNL/Site 300 - Pit 6 L.adfiU Closure Technician: NE 
PROJECT NO: 977-5116.200 Date: August 5,1997 
SAMPLE #: VC-2 1 (Vegetative Cover) 

MOISTURE CONTENT (Delivered Moisture) 200 WASH (Percent Fm) 

he Number 
Keight of Wet Soil& Tare (g) 
Keight of Dry soil & Tare (g) 
Keight of Tare (g) 
Keight of Water(g) 
Veight of Dry Soil (g) 
6 Moisture 

SIEVE wtret % ret % pass SIEVE 

harae Gavel 3.000 0.00% 100.00% 3.ooo coarse Gravel 
1.500 0.00% 100.00% 1.500 
1.000 0.00% 100.00% Loo0 

?ae Gravel 0.750 0.00% 100.00% 0.750 Fine Gravel 
0.375 0.00% 100.00% 0.375 

Zoarse Sand tM 131% 98.69% #4 Coarse&ad 
declium Sand #lo 2.45% 97.55% #lO Medium Sand 

;PLl’ITNG INFORMATION 
Weight ia Pan, Corn Coarse Sieve Stack 
Weight of Split for Fme Sieve Stack 
percent of origiaal weight in Pan 

#20 4.64% 95.36% #20 
ine Saad #40 8.50?/0 91.50% #MO Fine Saad 

#60 11290/o 88.71% #60 
#IO0 27.84% 72.16% #loo 
#200 4434% 55.66% #200 

%aes PAN 45.36% 54.64% PAN Fines 

% C GRVL: wet color: 
% F GRVL: Description: 
% c sm 
% M SAND: LL: 
% F SAND PL: 
% FINES: PI : 
% TOTAL: 100.00% 



PARTICLE-SIZE ANALYSIS - ASTM D1140/D422 

PROTECT TITLE: LLNLISite 300 - Pit 6 Landfill Closure Technician: NE 
PROJECT NO: 977-5116.200 Date: August 6,1997 
SAMPLE #: VC-22 (Vegetative Cover) Review: RK 

MOISTURE CONTENT (Delivered Mokturc) 200 WASH (Percent Fines) 

Tare Number 
Weight of Wet Soil& Tare (g) 
Weight of Dry soil & Tare (g) 
Weight of Tare (g) 
Weight of Water(g) 
Weight of Dry Soil (g) 
% Moisture 

ZZoarx Gravel 

Time Gravel 

-Sand 
Medium Sand 

SIEVE wtret % ret % pus SIEVE 

CQarse Gravel 

Fine Gravel 

CoarseSand 
Medium Sand 

SPLITI-NG INFORMATION 

Weight in Pan, from Coarse Sieve Stack 
Weight of Split for Fine Sieve Stack 
percent of original weight in Pan 

390.10 q 390.10 
100.00% 

he Saad 

%ses 

#20 
#MO 
#60 
#loo 
#2OO 
PAN 

5.03% 
8.44% 
1326% 
26.83% 
4523% 
46.71% 

94.97% #20 
91.56% #40 
86.74% it60 
73.17% #IO0 
54.77% I#200 
53.29% PAN 

Fine Sand 

Fines 

% C GRVL: 
% F GRVL: 
% c SAND: 
% M SANDz 

% F SAND: 
% FINES: 
% TOTAL: 100.00% 

LL: 
PL: 
PI : 

Wet Color: 
Description: 



PARTICLE-SIZE ANALYSIS --ASTM D1140/D422 

‘ROJECT TITLE: LLNL/Site 300 - Pit 6 Landfill Closure Technician: 
‘ROJECT NO: 977-5116.200 Date: August 6, 1997 
;AMPLE #: VC-23 (Vegetative Cover) Review: RK 

rlOISTURE CONTENT (Delivered Moisture) 200 WASH (Percent Fines) 

‘are Number 
Keight of Wet SoiI& Tare (g) 
weight of Dry Soil & Tare (g) 
Veight of Tare (g) 
Keight of Water (g) 
Veight of Dry Soil (g) 
/o Moisture 

SIEVE wt ret % ret % pass SIEVE 

harse Gravel 3.000 0.00% 100.00% 3.000 Coarse Gravel 
1.500 0.00% 100.00% 1.500 
1 .ooo 0.00% 100.00% 1.000 

Tine Gravel 0.750 0.00% 100.00% 0.750 Fine Gravel 
0.375 0.00% 100.00% 0.375 

Zoarse Sand #4 1.28% 98.72% #4 Coarse Sand 
Aedium Sand #lO 3.21% 96.79% #IO Medium Sand 

iPLI’lTING INFORMATION 
Weight in Pan, from Coarse Sieve Stack 
Weight of Split for Fine Sieve Stack 
Percent of Original Weight in Pan 

#20 5.32% 94.68% #20 
Tine Sand #40 8.67% 91.33% #40 Fine Sand 

#60 13.01% 86.99% #60 
#lOO 27.18% 72.82% #IO0 
#200 44.91% 55.09% #200 

:ines PAN 46.56% 53.44% 

% C GRVL: 

w 

0.00% Wet Color: 
% F GRVL: 1.28% Description: 
% C SAND: 1.93% 

% M SAND: 5.46% LL: 
% F SAND: 37.89% PL: 
% FINES: 53.44% PI : 

% TOTAL: 100.00% 









ATTERBERG LIMITS - ASTM D4318 

PROJECT TJTLE: LLNL/ Site 300 - Pit 6 Landfill Closure 
PROJECT NO: 977-5 116.200 . 
SAMPLE #: VC-I (Vegetative Cover) 

Technician: 
Date: 
Review: 

NE 
July 28, 1997 
RK 

SAMPLE PREPARATION IDRY Minus #40 Sieve: I 
I 1 I 1 

PLASTIC LIMIT 
Tare Number 
Weight of Wet Soil & Tare 
Weight of Dry Soil & Tare 
Weight of Tare 
Weight of Water 
Weight of Dry Soil 
Water Content (%) 

LIQUID LIMIT 
Number of Blows 
Tare Number 
Weight of Wet Soil & Tare 
Weight of Dry Soil & Tare 
Weight of Tare 
Weight of Water 
Weight of Dry Soil 
Water Content (%) 

WI 
WI 
(w3) 
(w4=wl-ti) 

(w5=w2-~3) 

(w4/m?9*100 

11.50 11.31 
1.00 0.84 - 
5.39 4.76 ----- 
18.6 17.6 

Natural Moisture Content 
I R-l I 

p%i-I 
784 30 I .-..-_ 
91 n-l -.-- E 14.90 I Q- 93 5l-l 
5.0 

(ws) 
WI 
(4 
CW9====-Wn I 4.80 t 5.15 I 5.86 I - I --- I 

I 30 I 20 16 
3 18C 
05 56.16 

38.90 50.30 I 
1 21.05 30.78 

(wlO=w7-WS) 17.04 1 17.85 1 19.52 1 -- l _-I- 
(w9/w10)“100 28.2 I 28.9 I 30.0 I - - 

-I- 
i 

i 

I I I I I 

26 1 . . . . . . . . . . . . . . . . .._........................ I............................... / . . . . . . . . . . . . . . . . . . . . . . . . I . . . . . . . . . . . . . . . . . . . 4 . . . . . . . . . . . . . . ...! . . . . . . . . . . . . . ‘f . . . . . . . . . 
10 I5 Nu&er of Blo& 30 35l 40 

JQUID LIMIT 
‘LASTIC LIMIT 
‘LASTICITY INDEX 
/IOISTURJZ CONTENT (%) 

Description: 
JS 

/ Golder Consfrucfion Services, Inc. 



ATTERBERG LIMITS - ASTM D4318 

PROJECT TITLE: LLNLI Site 300 - Pit 6 Landfill Closure Technician: NE NE 
PROJECT NO: 977-5 116.200 Date: July 28, 1997 
SAMPLE ff: VC-2 (Vegetative Cover) Review: RK 

SAMPLE PREPARATION 

PLASTIC LIMIT 
Tare Number 
Weight of Wet Soil & Tare 
Weight of Dry Soil & Tare 
Weight of Tare 
Weight of Water 
Weight of Dry Soil 
Water Content (%) 

LIQUID LIMIT 
Number of Blows 
Tare Number 
Weight of Wet Soil & Tare 
Weight of Dry Soil & Tare 
Weight of Tare 
Weight of Water 
Weight of Dry Soil 
Water Content (%) 

1 DRY I Minus $40 Sieve: 

Natural Moisture Content 

WI 
WY 
(w3) 
(w4=wl-ti) 
(w5=w2-w3) 
(w4h5)*100 

@xl 
WI 
W) 
(W9-=.V6-W-p 
(wlO=w7-WS) 
(w9/w10)*100 

36 

L 

JQUID LIMIT 
‘LASTIC LIMIT 
‘LASTICITY INDEX 
IIOISTURE CONTENT (%) 

Grayish brown (5YR 312) 
Sandy CLAY with gravel 

Description: 

uses CL I 

Golder Construction Services, Inc. 



ATTERBERG LIMITS - ASTM D4318 

I PROJECT TITLE: 
PROJECT NO: 
SAMPLE #: 

LLNL/ Site 300 - Pit 6 Landfill Closure Techni&n: NE 
977-5 116.200 Date: July 28, 1997 
VC-3 (Vegetative Cover) Review: RK 

SAMPLE PREPARATION f--E---] Minus #40 Sieve: 

PLASTIC LIMIT 
Tare Number 
Weight of Wet Soil & Tare 
Weight of Dry Soil & Tare 
Weight of Tare 
Weight of Water 
Weight of Diy Soil 
Water Content (%) 

WI 
(4) 
WI 
(w4=wl+L?) 
(w5=w2-w3) 
(w4hv5)‘100 

Natural Moisture Content 
1 P4 I 

35.75 35.17 I 
34.90 34.43 1 1 842.10 1 
30.24 
0.85 I 0.; 
4.66 
18.2 

] 30.34 1 1 
‘4 I I- 

1 -- 
I 

4.09 1 
18.1 I 1 

LIQUID LIMIT 
Number of Blows 
Tare Number 
Weight of Wet Soil & Tare 
Weight of Dry Soil & Tare 
Weight of Tare 
Weight of Water 
Weight of Dry Soil 
Water Content (%) 

WI 
60 
w> 
c--w7) 
(wlO=w7-~8) 
(w9hv10)*100 

34 

28 
N&her of Blogs 

LIQULD LIMIT 
PLASTIC LIMIT 
PLASTICITY INDEX 
MOISTURE CONTENT (%) 

Description: 
JU 

Golder Construction Services, Inc. 



ATTEKBERG LIMITS - ASTM D4318 

‘ROJECT TITLE: LLNLI Site 300 -Pit 6 Landfill Closure Technician: NE 
‘ROJECT NO: 977-5 116.200 Date: July 28, 1997 
XMPLE ff: VC-4 (Vegetative Cover) Review: RK 

%h@‘LE PREPARATION IDRy Minus #40 Sieve: IYI 
. . 

‘LASTIC LIMIT Natural Moisture Content 
‘are Number 
Veight of Wet Soil & Tare 

E! 

B-4 
WI 849.50 

Veight of Dry Soil & Tare W) 774.80 
Veight of Tare W3) 94.50 
Veight of Water (w4=wl-ti) 74.70 
Veight of Dry Soil (w5-w2-w3) 680.30 
Vater Content (%) (w4/w5)*100 11.0 

JQUID LJ.MIT 
[umber of Blows 
‘are Number 
Jeight of Wet Soil & Tare w> 
ireight of Dry Soil & Tare WI 
Jeight of Tare W) 
/eight of Water W-6-* 
Jeight of Dry Soil (wlO=w7-WS) 
Vater Content (%) (wP/w10)*100 

JQUID LIMIT 
‘LASTIC LIMIT 
‘LASTICITY INDEX 

bGCS 
Go/&r Construction SeWiCeS, Inc. 



ATTERBERG LIMITS - ASTM D4318 

IPROJECT TrrLE: . LLNL/ Site 300 - Pit 6 Landfill Closure Technician: NE 
PROJECT NO: 977-5 116.200 Date: July 29, 1997 
SAMPLE X: VC-5 (Vegetaative Cover) Review: R?K 

SAMPLE PREPAlUTION I Minus #40 Sieve: m 

PLASTIC LIMIT 
Tare Number 
Weight of Wet Soil & Tare 
~ Weight of Dry Soil & Tare 
Weight of Tare 
Weight of Water 
Weight of Dry Soil 
IWater Content (%) 

LIQUID LIMIT 
Number of Blows 
Tare Number 
Weight of Wet Soil & Tare 
Weight of Dry Soil & Tare 
Weight of Tare 
Weight of Water 
Weight of Dry Soil 
Water Content (%) 

1 28.00 1 
1 27.00 1 

Natural Moisture Content 
I B-5 I 
I 844.80 I 

810.80 
94.50 El 34.00 

716.30 
t--c---l 

(=-a 
WI 
(4) 
(M-W7) 
(wlO=w7-~8) 
(w9/w10)*100 

28 

I 1 I I I 
t I I 1 I 

---------- -1---------~--------------~----~----~--- 

------_-----_ ____----- 

~~~~~ 

10 15 NUl3.l Blog 30 35 40 
er of 

LIQUID LIMIT 
PLASTIC LIMIT 
PLASTICITY INDEX 
MOISTURE CONTENT (%) 

30 H 17 
13 

1 4.7 1 

Description: 
JU 

Golder Construction Services, Inc. 



ATTERBERG LIMITS - ASTM D4318 

L 
P 
P 
h 

‘ROJECT TITLE: LLNLI Site 300 - Pit 6 Landfill Closure 
‘ROJECT NO: 977-5 116.200 
&MPLE #: VC-6 (Vegetative Cover) 

Technician: 
Date: 
Review: 

NE 
July 29, 1997 
RK 

WMI’LE PREPARATION 

3LASTIC LIMIT 
:are Number 
Neight of Wet Soil & Tare 
Neigh of Dq Soil & Tare 
Neight of Tare 
Neight of Water 
Yeight of Dry Soil 
Water Content (%) 

I: 

WI 
WI 
(w3) 
(w4=wl-w2) 
(w5%v2-w3) 
(w4hv5)*100 

LIQUID LIMIT 
Jumber of Blows 
‘are Number 
Veight of Wet Soil & Tare 
Veight of Dry Soil & Tare 
Veight of Tare 
Veight of Water 
Veight of Dry Soil 
Yater Content (%) 

WI 
WI 
(~8) 
W-+u17) 
(wlO-W-~8) 
(w9/w10)*100 

1 DRY 1 Minus #40 Sieve: 

1 18.7 I 18.3 I I 

Natural Moisture Content 

I 12 I 17 I 31 I I I 

30 - I I I I I 
I I I I I 
I I I I I 

29 -- - - - -- --- - - - - - ’ I ,--- - ______,___ ---- ------ ;---- ’ 
l I -1 
I I 

/ / j----i--- 

------r----+----+--- 
! I I 
I I I 

227 _______________ 
I I I 

l----------l--------TYYP--- IA---A----L--- 
u I I I I 

I I I I- 
5 I I I I I 
~26---------------t----------/--------------t----f----t--- 
3 I I I I I 

I I I I I 
25 ----- ------_-__’ I ,------------------------:-----~---I 

l I I I :--- 
I I I I I 
I I I . I I 

24 - 
10 15 N&her of Blob% 30 35 40 

JQUID LIMIT 
‘LASTIC LIMIT 
‘LASTICITY INDEX 
4OISTURE CONTENT (%) 

I PGCS 
, Golder Construction Services, Inc. 



ATTERBERG LIMITS - ASTM D4318 

PROJECT TITLE: 

I 

PROJECT NO: 
SAMFLE #: 

LLNL/ Site 300 -Pit 6 Landfill Closure Technician: NE 
977-j 116.200 Date: July 29, 1997 
VC-7 (Vegetative Cover) Review: RK 

SAMPLE PREPARATION Minus #40 Sieve: 

PLASTIC LIMIT 
Tare Number 
Weight of Wet Soil & Tare 
Weight of Dry Soil & Tare 
Weight of Tare ’ 
Weight of Water 
Weight of Dry Soil 
Water Content (%) 

LIQUID LIMIT 
INumber of Blows 
Tare Number 
Weight of Wet Soil & Tare 
Weight of Dry Soil & Tare 
Weight of Tare 
Weight of Water 
‘Weight of Dry Soil 
Water Content (%) 

W) 
h-2) 
(w3) 
(w4=wl-~2) 
(w5=w2-~3) 
(w4Iw5)*100 

W) 
W-J 
64 
W+=+W 
(wlO=w7-~8) 
(w9hlo)*loo 

Natural Moisture Content 
205 111 

16.57 16.46 
15.69 15.68 
11.22 11.47 
0.88 0.78 -- 
4.47 4.21 ---_- 

I 18.5 I - I 1 7.4 1 

r 

28 

.IQUID LIMIT 
‘LASTIC LIMIT 
‘LASTICITY INDEX 
vIOISTURE CONTENT (“/‘a) 1 1 7.4 

Description: Pale brown (5YR 512) 
Sandy CLAY with ,oravel 

Golder Construction Services, Inc. 



ATTERBERG LIMITS - ASTM D4318 

PROJECT TITLE: LLNL/ Site 300 - Pit 6 Landfill Closure Technician: NE 
PROJECT NO: 977-5 116.200 Date: July 30, 1997 
SAMPLE #: VC-8 (Vegetative Cover) Review: RK 

SAMPLE PREPARATION 

PLASTIC LIMIT 
ITare Number 
~ Weight of Wet Soil & Tare 
‘Weight of Dry Soil & Tare 
Weight of Tare 
1 Weight of Water 
‘Weight of Dry Soil 
Water Content (%) 

-: 

WI 
(=Q) 
(w3) 
(w4=wl-w2) 
(x45%2-w3) 
(w4h5y100 

LIQUID LIMIT 
Number of Blows 
Tare Number 
Weight of Wet Soil & Tare w> 
Weight of Dry Soil & Tare WI 
Weight of Tare W) 
Weight of Water (V.5%6-W7) 
Weight of Dry Soil , (wlO=w7-~8) 
Water Content (%) (w9/w10)*100 

Minus #40 Sieve: 

Natural Moisture Content 

I LY I II I L4 I I ^^^ - .- -_ I L-IL I z4c I ZI I I 
44.65 1 41.96 1 46.23 1 I 

r 

28 

JQUID LIMIT 
‘LASTIC LIMIT 
‘LASTICTTY INDEX 

Description: Dusky brown (5YR 212) 
Sandy CLAY with gravel 

4OISTURE CONTENT (%) 1 1 10.2 uscsj CL 1 

1 Golder Construction Services, Inc. 



ATTERBERG LIMITS - ASTM D4318 

IPROJECT TrrLE: 

I 

PROJECT NO: 
SAMPLE #: 

LLNL/ Site 300 - Pit 6 Landfill Closure Technician: NE 
977-j 116.200 Date: July 30, 1997 
VC-9 (Vegetative Cover) Review: l2K 

SAMPLE PREPARATION 

PLASTIC LIMIT 
‘Tare Number 
‘Weight of Wet Soil & -Tare 
Weight of Dry Soil & Tare 
Weight of Tare 
Weight of Water 
Weight of Dry Soil 
Water Content (%) 

WI 
w9 
(w3) 
(w4-7vl-wz) 

(w5=w2-w3) 

(w4hv5)*100 

LIQUJD LIMIT 
Number of Blows 
Tare Number 
Weight of Wet Soil & Tare 
We@ of Dry Soil & Tare 
Weight of Tare 
Weight of Water 
Weight of Dry Soil 
Water Content (%) 

(ws) 
60 
W) 
(v/9--7ha-w7) 
(wlO=w7-~8) 

(w?%l0)*100 

1 DRY 1 Minus #40 Sieve: 
. 

Natural Moisture Content 

28 20 17 
2lC P2 7c 
54.35 51.23 53.16 
48.86 46.26 47.67 
30.74 30.15 30.12 
5.49 4.97 5.49 - 
18.12 16.11 17.55 -- -- 
30.3 30.9 31.3 - 

28 

L 

LIQUID LIMIT 
PLASTIC LIMIT 
PLASTICITY INDEX 

ri Description: usCsc 

MOISTURE CONTENT (%) . 



ATTERBERG LIMITS - ASTM D4318 

I 
v 

L 
P 
P 

?ROJECT TITLE: LLNL/ Site 300 - Pit 6 Landfill Closure Technician: NE 
‘ROJECT NO: 977-5 116.200 Date: July 30, 1997 
SAMPLE #: VC-IO (Vegetative Cover) Review: RK 

WMI’LE PREPAIMIION 

?LASTIC LIMIT 
Yare Number 
Neight of Wet Soil & Tare 
Neight of Dry Soil & Tare 
Neight of Tare 
Neight of Water 
Veight of Dry Soil 
Water Content (%) 

-: 

(wl) 
WI 
(w3) 
(w4=wl-WC!) 
(w5-M-w3) 
(w4/ws3’1cto 

JQUID LIMIT 
[umber of Blows 
‘are Number 
lreight of Wet Soil & Tare 
ITeight of Dry Soil & Tare 
Veight of Tare 
Ireight of Water 
lieight of Dry Soil 
Vater Content (%) 

W) 
60 
(-9 
(w%v6-~7) 
(wlO=w7-WS) 
(w9/w10)*100 

Minus #40 Sieve: 

Natural Moisture Content 

54.91 51.81 53.10 1 
49.00 46.86 47.52 
30.27 31.49 30.61 
5.91 4.95 5.58 -I-- ---- 

II nr --__ --- 

I 
31-------- - ---- 

I I 

30 J 
I I 

10 15 Ntu&er of Blo&\ io 35 40 

JQUJD LIMIT 
‘L&TIC LIMIT 

I 32 I 

‘LASTICITY INDEX 
lOISTURJ2 CONTENT (%) 

Description: 
uscsc 

Golder Construction Services, Inc. 



ATTERBERG LIMITS - ASTM D4318 

PROJECT TITLE: LLNL/ Site 300 - Pit 6 Landfill Closure Technician: NE 
PROJECT NO: 977-5 116.200 Date: s July 30, 1997 
SAMPLE #: VC-11 vegetative Cover) Review: RK 

SAMPLE PREPARATION 

PLASTIC LIMIT 
Tare Number 
Weight of Wet Soil & Tare 
Weight of Dry Soil & Tare 
Weight of Tare 
Weight of Water 
Weight of Dry Soil 
Water Content (%) 

LIQUID LIMIT 
Number of Blows 
Tare Number 
Weight of Wet Soil & Tare 
Weight of Dry Soil & Tare 
Weight of Tare 
Weight of Water 
Weight of Dry Soil 
Water Content (%) 

I Minus #40 Sieve: I Y I 
I I I 1 

Natural Moisture Content 

Wl) 
w9 
(w3) 
(w4=wl-ti) 

(ws-dh3) 

(w4/wF)*100 

WI 
WI 
W) 
(w9=w6-w7) 

(wlO=w7-~8) 

(w9/w10)*1ocl 

32 

31 

27 

LIQUID LIMIT 
PLASTIC LIMIT 
PLASTICITY INDEX 
MOISTURE CONTENT (%) 

Description: 
uscsc 

Golder Construction Services, Inc. 



ATTERBERG LIMITS - ASTM D4318 

‘ROJECT TITLE: LLNII Site 300 - Pit 6 Landfill Closure Technician: NE 
‘ROJECT NO: 977-j 116.200 Date: July 3 1, 1997 
;AMl’LE #: VC-12 (Vegekive Cover) Review: lx 

MvIPLE PREPARATION r--E-j Minus #40 Sieve: ICI 

?LASTIC LIMIT Natural Moisture Content 
Tare Number 
Neight of Wet Soil & Tare WI 
Neight of Dry Soil & Tare C-Q) 
Neight of Tare 643) 
Neight of Water (w4=wl-~2) 

Neight of Dry Soil (wS=w2-w3) 

Mater Content (%) (W4hV55’100 

;IQUlD LIMIT 
Jumber of Blows 
Yare Number 
Neighht of Wet Soil & Tare c--e 
Neight of Dry Soil & Tare WI 
Neight of Tare WI 
Nei&ht of Water (w9=w6-W 
Nei_&t of Dry Soil (wlO=w7-~8) 

Water Content (%) (w9hv10)‘1oa 

---- ---- 

,IQUlJl LIMlT 
‘LASTIC LIMIT 
‘LASTICITY INDEX 



ATTERBERG LIMITS - ASTM D4318 

I PROJECT TITLE: 

I 

PROJECT NO: 
SAMPLE #: 

LLNLI Site 300 - Pit 6 Landfill Closure Techni\ian: NE 
977-j 116.200 Date: July 31, 1997 
VC- 13 (Vegetative Cover) Review: RK 

SAMPLE PREPARATION 1 DRY 1 

PLASTIC LIMIT 
Tare Number 
Weight of Wet Soil & Tare 
Weight of Dry Soil & Tare 
Weight of Tare 
Weight of Water 
Weight of Drjr Soil 
Water Content (%) 

LIQUID LIMIT 
Number of Blows 
Tare Number 
Weight of Wet Soil & Tare 
Weight of Dry Soil & Tare 
Weight of Tare 
Weight of Water 
Weight of Dry Soil 
Water Content (%) 

Minus #40 Sieve: Iy1 

Natural Moisture Content 

w> 
WI 
W3) 
(w4=wl-ti) 
(w5=w2-~3) 
(w4h5)*100 

/ 

32 

27 

26 
Nu&er of BIOS\ 

LIQUID LIMIT 
PLASTIC LIMIT 
PLASTICITY INDEX 
MOISTURE CONTENT (%) 

Description: Grayish brown (5YR 3/2) 
Sandy CLAY with gravel 



ATTERBERG LIMITS - ASTM D4318 

‘ROJECT TITLE: LLNLI Site 300 - Pit 6 Landfill Closure Technician: NE 
‘ROJECT NO: 977-5 116.200 Date: July 31, 1997 
XMl’LE #: VC-14 (Vegetative Cover) Review: RK 

SAMPLE PREPARATION 1r-Eiz-l Minus #40 Sieve: IYI 
. 

?LASTIC LIMIT Natural Moisture Content 
Yare Number 

El 

B-5 
Neigh.t of Wet Soil & -Tare WI) 811.90 
Neight of Dry Soil & Tare WI 749.60 
Neight of Tare (w3) 94.50 
Neight of Water (w4=wl-w2) 62.30 
Neight of Dry Soil (w5-%2-w3) 655.10 
Water Content (%) (w4/ws3’100 9.5 

lJQUlD LIMIT 
Jumber of Blows 
*are Number 
Neight of Wet Soil & Tare W) 
Neigh of Dry Soil & Tare (w7) 
Neigh of Tare C-48) 
Neight of Water (U+‘w6-W7) 
Veight of Dry Soil (wlO=w7-~8) 
Yater Content (%) (w9/w10)*100 

---- -- ---- --.-------- 
u 

JQTJ-ID LIMIT 
‘LASTIC LliVIT 
‘LASTICITY INDEX 

onstruction Services inc. 



ATTERBERG LIMITS - ASTM D4318 

PROJECT TITLE: 

I 

PROJECT NO: 
SAMPLE #: 

LLNLI Site 300 - Pit 6 LandfIl Closure Technician: NE 
977-5 116.200 Date: July 31, 1997 
VC-15 (Vegetative Cover) Review: Fx 

SAMPLE PREPARATION 

PLASTIC LIMIT 
Tare Number 
Weight of Wet Soil & Tare 
Weight of Dry Soil & Tare 
Weight of Tare 
Weight of Water 
Weight of Dry Soil 
Water Content (%) 

LIQUID LEWT 
Number of Blows 
Tare Number 
Weight of Wet Soil & Tare 
Weight of Dry Soil & Tare 
Weight of Tare 
Weight of Water 
Weight of Dry Soil 
Water Content (%) 

I 
F 
F 

W) 
wa 
(w3) 
(w4=wl-w2) 

(ws=w2-w3) 

(w4hv5)*100 

r-ET--] Minus #40 Sieve: 

Na dural Moisture Content 

_._ _ _.-. 
5.53 6.17 - 
17.9 17.3 

I 

WI 
WI 

(~8) 
(w9-7v6-w7) 

(wlO=w7-~8) 
(w9/w10)‘100 1 29.5 I 30.6 I 27.7 I I - I 

32 

27 

i 
JQUID LIMIT 
‘LASTIC LIMIT 
‘LASTICITY INDEX 
/IOISTURE CONTENT (%) 

il De=Won: uscs~ 

. n 



ATTERBERG LIMITS - ASTM D4318 

‘ROJECT TITLE: . LLNLI Site 300 - Pit 6 Landfill Closure Technician: NE 
‘ROJECT NO: 977-5 116.200 Date: 
kMPLE #: 

August 1, 1997 
VC-16 (Vegetative Cover) Review: RK 

XMPLE PREPACYTION 

‘LASTIC LIMIT 
‘are Number 
Veight of Wet Soil & Tare 
Veight of Dry Soil & Tare 
Veight of Tare 
Veight of Water 
Veight of Dry Soil 
Vater Content (%) 

.: 

WI 
WI 
(w3) 
(w4=wl-w2) 

(wS=w2-~3) 

(w4/w5)'100 

JQUID LIMIT 
iumber of Blows 
are Number 
Jeight of Wet Soil & Tare 
Jeight of Dry Soil & Tare 
Jeighht of Tare 
Jeight of Water 
/‘eight of Dry Soil 
later Content (%) 

W) 
W-0 
(~8) 
(--w7) 
(wlO=w7-~8) 

(w9/w10)‘100 

r-G--J Minus #40 Sieve: Iy1 

Natural Moisture Content 
I 40 I 

34 

33 

28 

I I I I I 

I I I 

r _-_-_____j_ ------ 

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

I I 

10 15 20 25 30 35 40 

Number of Blows 

IQUID LIMIT 
LASTIC LIMIT 
LASTICITY INDEX 
[OISTURE CONTENT (%) 

Description: Very dark brown (5 YR 2/2) 
Sandy CLAY with gravel 

uscsl CL 1 

dGCS 
1 Golder Construction Serwkes, Inc. 



ATTERBERG LIMITS - ASTM D4318 

1 PROJECT TITLE: LLNU Site 300 - Pit 6 Landfill Closure Technician: NE 
PROJECT NO: 977-5 116.200 Date: August 1, 1997 
SAMFLE #: VC- 17 (Vegetative Cover) Review: RK 

I - 

SAMPLE PREPARATION 

PLASTIC LIMIT 
Tare Number 
‘Weight of Wet Soil & Tare 
Weight of Dry Soil & Tare 
Weight of Tare 
Weight of Water 
Weight of Dry Soil 
Water Content (%) 

LIQUID LIMIT 
Number of Blows 
Tare Number 
Weight of Wet Soil & Tare 
Weight of Dry Soil & Tare 
Weight of Tare 
Weight of Water 
Weight of Dfy Soil 
Water Content (%) 

W) 
WI 
(w3) 
(w4=wl-w2) 
(tiw2-w3) 
(w4/I65*100 

IDRY M&s t40 Sieve: I Y I 
I I I I 

Natural Moisture Content 

32 
I I 
I I 

j j j 

27 

26 

LIQUID LIMIT 
PLASTIC LIMIT 
PLASTICITY INDEX 
MOISTURE CONTENT (%) 

Description: 

Golder Construction Services, Inc. 



ATTERBERG LIMITS - ASTM D4318 

?ROJECT TITLE: LLNL/ Site 300 - Pit 6 Landfill Closure Technician: NE 
‘ROJFXT NO: 977-5 116.200 Date: August 1,1997 
VJvQ’LE #: K-1 8 (Vege’tative Cover) Review: lx 

SAMPLE PREPARATION rTE--J Minus #40 Sieve: IYI 

PLASTIC LIMIT Natural Moisture Content 
rare Number 
Weight of Wet Soil & Tare WI 
Veight of Dry Soil & Tare W) 
Weight of Tare W3) 
Neigh of Water (w4=wl-ti) 

Neight of Dry Soil (w5d-w3) 

Water Content (%) (w4hv5)wMl 

LIQUID LIMIT 
(umber of Blows 
rare Number 
Neight of Wet Soil & Tare (d) 
Neight of Dry Soil & Tare WI 
Neight of Tare W) 
Neigh of Water (w9=w6-w7) 
Neigh of Dry Soil (wlO=w%w8) 

Water Content (%) (w9/w10)“100 

------------- ,-----r ____/____ 

JQTJID LliWIT 
‘LASTIC LIMIT 
‘LASTICITY INDEX 
dOISTURE CONTENT (%) 

Golder Construction SetiCeS, InC. 



ATTERBERG LIMITS - ASTM D4318 

[PROJECT TITLE: 

I 

PROJECT NO: 
SAMPLE #: 

LLNL/ Site 300 - Pit 6 Landfiil Closure Technician: NE 
977-5116.200 Date: August 4, 1997 
VC- 19 (Vegetative Cover) Review: RK 

SAMPLE PREPARATION 

PLASTIC LIMIT 
Tare Number 
Weight of Wet Soil & Tare 
Weight of Dxy Soil & Tare 
Weigh of Tare 
Weight of Water 
Weight of Dry Soil 
Water Content (%) 

LIQUID LIMIT 
Number of Blows 
Tare Number 
Weight of Wet Soil & Tare 
Weight of Dry Soil & Tare 
Weight of Tare 
Weight of Water 
Weight of Dry Soil 
Water Content (%) 

(wl) 
WJ 
(w3) 
(w4=wl-w2) 
(w+w2-w3) 
(w4/m~‘1cMl 

W) 
WI 
64-8) 
(W9=WS-W7) 
(wlO=w7-w8) 
(w?vwlo)*loa 

Minus #40 Sieve: I Y I 

Natural Moisture Content 

I 30.3 I 29.2 I 28.8 I I - I 

34 

33 

32 

28 

t 

I I 1 
--------_____I--__-____ I L--- -----L-J----:--- 

I I I I I iii/ 

2d 25 

Number of Blows 
30 3s’ ‘45 

J 

LIQUID LIMIT 
PLASTIC LIMIT 
PLASTICITY INDEX 

I MOISTUKE CONTENT (%) 1 1 17.6 

Description: 
. 

Grayish brown (SYR 312) 
Sandy CLAY with gravel 

uscsy1 

I 
I ,#GCS 
I / Golder Construction Services, Inc. 



ATTERBERG LIMITS - ASTM D4318 

PROJECT TITLE: 
PROJECT NO: 
SAMPLE #: 

LLNL/ Site 300 - Pit 6 Laudfdl Closure Technician: NE 
977-5116.200 Date: August 4,1997 
VC-20 (Vegetative Cover) Review: RK 

I SAMPLE PREPARATION 

PLASTIC LIMIT 
Tare Number 
Weight of Wet Soil 62 Tare 
Weight of Dry Soil & Tare 
Weight of Tare 
Weight of Water 
Weight of Dry Soil 
Water Content (%) 

W) 
wa 
64.3) 
(w4==wl-w2) 
(vd=w2-w3) 
(w4h5)*100 

LIQUID LIMIT 
Number of Blows 
Tare Number 
Weight of Wet Soil 62 Tare 
Weight of Dry Soil 62 Tare 
Weight of Tare 
Weight of Water 
Weight of Dry Soil 
Water Content (%) 

(Ed) 
wo 
wo 
W-+WTJ 
(wlO=w7-~8) 
(w9/w10)wlO 

1 DRY 1 h4inus #40 Sieve: 

Natural Moisture Content 

JQUID LIMIT 
‘LASTIC LIMIT 
‘LASTICITY INDEX 
dOISTuRE CONTENT (%) 

ri D--Won: uxsx 

. 



ATTERBERG LIMITS - ASTM D4318 

I PROJECT TITLE: 
PROJECT NO: 

LLNLf Site 300 - Pit 6 LandfXl Closure Technician: NE 
977-5 116.200 Date: August 5,1997 

SAMPLE #: VC-2 1 (Vegetative Cover) RWiaV: RK 

SAMPLE PREPARATION 

PLASTIC LIMIT 
TareNumber 
Weight of Wet Soil & Tare 
Weight of Dry Soil & Tare 
Weight of Tare 
Weight of Water 
weight of Dry Soil 
water content (54) 

LIQUID LIMIT 
hkmher of Blows 
rareNumber 
Weight of Wet Soil & Tare 
Weight of Dry Soil & Tare 
Weight of Tare 
Weight of Water 
Weight of Dry Soil 
Water Content (%) 

W) 
w.3 
W3) 
(w4=wl-w2) 
(w5l;w2-w3) 
(w4h5)*100 

1 DRY 1 Minus #40 Sieve: 

Natul ral Moisture Content 

(ws) 
(W 
WI 
c-w 
(WI o=w7-WS) 
(w9hv10)*100 

27 - 
10 14 Nun?& of Blo% 

vIQUTD LIMIT 30 
‘LASTIC LIMIT 19 
LASTICITY INDEX 11 
foIsTuRE CONTENT m’) 9.7 

Description: Grayish brown (SYR 312) 
Sandy CLAY with gravel 

Go/clef Construction Services, Inc. 



ATTERBERG LIMITS - ASTM D4318 

‘ROJECT TITLE: LLNU Site 300 - Pit 6 Landfill Closure Technician: NE 
?ROJECT NO: 977-5 116.200 Date: August 6,1997 
L4h@LE #: VC-22 (Vegetative Cover) Review: RK 

3AMPLE PREPARATION r-xq Minus #JO Sieve: Tu 

PLASTIC LIMIT Natural Moisture Content 
rareNumber 
Keight of Wet Soil & Tare WI 
Weight of Dry Soil & Tare WI 
Keight of Tare (w3) 
Keight of Water (w4=wl-VR) 
Kei&t of Dry Soil (w5=w2-w3) 
Water Content (54) (w4/ws)*100 

LIQUID LIMIT 
Jumber of Blows 
:areNumber 
Veight of Wet Soil 62 Tare (~6) 
Veight of Dry Soil & Tare WI 
Keight of Tare W8) 
Veight of Water C-W 
Keight of Dry Soil (w1O=w7-w8) 
Water Content (%) (w9hv10)*100 

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

JQU-ID LIMIT 
‘LASTIC LIMIT 
‘LASTICITY INDEX 
rlOISTURE CONTENT (%) 



ATTERBERG LIMITS - ASTM D4318 

IPROJECT TITLE: 
PROJECT NO: 
SAMPLE #: 

LLNLf Site 300 - Pit 6 Landfill Closure Technician: NJ2 
977-5 116.200 Date: August 6,1997 
VC-23 (Vegetative Cover) Review: RK 

h IOISTURE CONTENT (%) 1 ] 11.8 

SAMPLE PREPARATION 

PLASTIC LIMIT 
TareNumber 
Weight of Wet Soil & Tare 
Weight of Dry Soil & Tare 
Weight of Tare 
Weight of Water 
Weight of Dry Soil 
Water Content (%) 

LIQUID LIMIT 
Number of Blows 
Tare Number 
Weight of Wet Soil & Tare 
Weight of Dry Soil 62 Tare 
Weight of Tare 
Weight of Water 
Weight of Dry Soil 
Water Content (%) 

1 DRY ] Minus #40 Sieve: 

Naturai Moisture Content 

WI 
WI 
(w3) 
(w4=wl-w2) 

(v!%v2-w3) 

(w4/w5)*100 

32 

28 

27 
Nun?ier of Blo?& 

JQU-ID LIMIT 
‘LASTIC LIMIT 
‘LASTICITY INDEX 

Description: IGrayish brown (5YR 3/2) 

I Sandy CLAY with gravel 

Golder Construction Services, Inc. I 

















UX160040 GEOGRID 977-5 116 
INVENTORY SUMMARY 

LAWRENCE LIVERMORE NATIONAL LABOR4TORY, SITE 300 - PIT 6 
LIVERMORE, CA 

1 15342 1 31 6/16/97 200 4.26 
1 

.I 832 L 
2 15312 32 6116197 200 4.26 1 852 
3 15342 I 33 6116197 200 4 26 I 853 
4 15342 

..-- I 1 , --- 34 1 6116197 1 200 
I 

4.26 I 852 1 1 
L 

5 15342 35 6116197 200 4.26 852 
6 15342 36 6116197 200 4.26 852 
7 15315 31 6116197 200 4.26 852 
S 15345 32 6116197 200 4 26 853 
9 I 15345 

I .-- I --- 

6/16/97 1 200 I 4.26 I 852 
10 I 15343 1 34 I 6/16/97 200 I 4.26 852 
11 1 15345 1 35 1 6116197 200 4.26 852 

6 852 
SEhT 15347-17 (not used) 

I 

1 ..-6 17 1 I I 15347 I 23 1 6116197 1 200 
I 

4.26 852 852 I 1 
6/16/97 I 200 I 4 36 I 1 . .-- 

1 
1 

49 1 6116197 1 200 I 4.26 I 
4.26 
4.26 

2 1 6116197 1 200 ! 4.26 [ 852 j 
6116197 I 200 

852 

Golder Construction Sewices, Inc. 1 



UX160040 GEOGRID 977-j 116 
INVENTORY SUMMARY 

LAWRENCE LIVERMORE NATIONAL LABORtkTORY, SITE 300 - PIT 6 
LIVERMORE, CA 

- ^_. SW 

1 65 1 15448 I 

1 6116197 1 200 _._ _._- ! 4.26 ! 852 1 I I 

c ii448 , 59 1 b/16/97 1 200 852 
66 1 

4.26 
1 60 1 

I 1 

67 1 lid18 1 61 b/16/97 ) 200 4.26 1 852 1 
1 , 62 6116197 1 200 4.: 69 1 

63 6116197 1 200 4.26 I 852 1 
6-F 852 1 

Golder Construction Sen-ices, Inc. 2 



I . I 
3 i 



UX160040 GEOGRID 977-5116 
INVENTORY SUMMARY 

LAWRENCE LrvERMoRE NATIONAL LABORATORY, SITE 300 - PIT 6 
LIVERMOR3?,CA 

..-- 

15452 1 54 1 6116197 1 200 I 4.26 i 852 i 

15452 I 64 

143 1 15452 1 66 1 606197 1 

I ..-- I 

65 1 606197 1 200 i 4.26 I 852 I 

15452 61 1 6116197 1 200 4.26 1 852 

1 . .-- 

15452 I 67 1 6/16/97 1 I 4.26 I 852 
-. _-._ I . .-- I 

6/16/97 I I 4.26 I 

.-- , 

15464 1 3 6116197 1 200 I 4.26 1 552 

. 

15464 6 1 6/16/97 1 200 4.26 1 
15464 I 7 ..-- --- 

s 606197 1 200 I 4.26 I 852 I 

157 I 15464 11 1 6116197 1 200 1.26 
15s I 15464 I 12 ..-- I --- 

159 1 1364 13 t 6116197 t 200 I A.26 I 852 I 

.-- --- 

163 I 15464 I 41 I 6/16/97 I 200 I 4.26 I 852 

1 
-._- -__ 

165 I 13464 I 43 I 6116197 t 200 I 4.26 .-- I 852 
166 1 1546-t 1 4-t I /,. ,,nrr I Ol1blYl 1 

en* 
LUU 

I .,./ 
4.Lb 

,._^ 
1 53.L 

167 15464 
! 

45 606197 200 4.26 852 I 1 1 1 I I 1 
852 1 165 I 15464 I 46 I 6116197 1 200 1~ 4.26 I 

I 169 I 15464 I 47 1 6/16/97 I 200 I 126 I 852 I I i 
, I I -_- ! 

170 15464 1 $3 6/16/97 200 1.26 ( 552 
171 1516-t 49 6/16/97 200 4.26 1 852 
1i2 15164 50 6116197 200 4.26 1 832 
173 15164 51 6/16/97 200 1.26 1 852 
171 15164 52 I 6116197 200 4.26 I 852 
175 1 15-!64 1 33 6116197 1 200 1.26 852 1 
176 1 1%6-I I 54 6116197 1 200 1.26 352 1 
177 1516-I 55 6/16/97 200 -I.26 852 
17s 1%6-t 56 1 6116197 200 4.26 S52 
179 1546-t 57 1 6/16/97 2013 126 852 

Golder Construction Services, Inc. 4 



. 

--- 
---“-_I-- 

. ...” 







. 



3q ‘sa3y.xaS uo~xwuo~ laplog 

v3 ‘32Iol4ImArI 
9 .LId - OOE 3iLIS ‘A2IOLV2IOZWI WNOLLVN 3?3OI4TXiAI? 3LlN32IMV-I 

AlllWUNIS AXIO.LN3ANI 
7IV3saN.m 





GUNDSEAL 977-5 116 

INVENTORY SUMMARY 
LAWRENCE LIVERMORE NATIONAL LABORATORY, SITE 300 - PIT 6 

LIVERMORE, CA 

46 B21018469 1 2’widestrip 1 
1 47 1 B21020841 1 
I 48 I B21020852 T 

1 2’wide strip 

I 1 2’wide strip 
I 2’wide stria 

Golder Construction Services, Inc. 2 









GEOCOMPOSITE 
INVENTORY SUMMARY 

LAWRENCE LIVERMORE NATIONAL LABOtiTORY, SITE 300 - PIT 6 
LIVERMORE, CA 

997-5116 

1 1 10071824 1 7/15/97 1 200 I 14 I 2800 I YES 1 PASSED 
2 1 10071826 1 7115197 1 200 14 I 2800 I I --__ 

1 3 1 10071827 1 7115197 200 14 2800 
1 4 1 10071828 I 7115197 200 14 2800 

3nn lA 3Rm-l 

Golder Construction Services, Inc. 
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GEOTEXTILE 977-5 116 
INVENTORY SUMMARY 

LAWRENCE LI-VERMORE NATIONAL LABORATORY, SITE 300 - PIT 6 
LIVERMORE, CA 

7110197 300 15 4500 Y PASSED 
7110197 . 300 15 4500 Y PASSED 
8/l/97 300 15 4500 Y PASSED 
8/I/97 300 15 4500 

8115197 300 15 4500 
8115197 300 15 4500 

Total 27,000 

Golder Construction Services, Inc. 
1 













The Tensar Corporation 

1210 Citizens Parkway 
Morrow, Georgia 30250 
Tel. 770 l 968 l 3255 

June 19,1997 
Supplement to certification dated 6/6/97 

Envirocon, Inc. 
500 Taylor Street 
P. 0. 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 
18 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 
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 



digits following the dash represent the individual roll number of finished product from 
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 
fro-m 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, 

Thomas N. Dobras, P. E.\ 
Quality Assurance Manager 

cc: Mr. Pete Romocki 
Tensar Earth Technology 



The Tensar Corporation 

1210 Citizens Parkway 
Morrow. Georgia 30260 
Tel. 770 l 968 l 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 
l National Labs 

Suite 300 
Tracy, CA 

Tensar Sales Order Number: TET 18 15 

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. 

3. Reports on tests conducted by manufacturer to verzB quality of resin used in 
production: enclosed entitIed “Resin Certification Report”. 



4. Reports on -quality control tests conducted by the manufacturer to vert3 that the 
geo,orid 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 .h30h. . 

6. A speczfkation for the geogrid - enclosed, entitled “Uniaxial Geogrid IJXI 600HS”. 

7. Written certtfkation that minimum value given in the specification are guaranteed: 

The Tensar Corporation herein certifies that the UXl600HS product supplied to 
this project will meet or exceed minimum required specifications listed in Part 2 
Products, Section 2.01. 

8. Quality Control certiJcates which include roll identtjkation, sampling procedures, 
and the results of quality control tests: Enclosed, entitled “Quality Control Test 
Data”. We have enclosed long term design strength data for IJX1600HS on the 
product data sheet enclosed. 

Samulino & Testiw Procedure: 

The sampling procedures for the quality assurance testing program are as follows for the 
UX1600HS: 

l A three foot by roll width sample of finished geogrid is collected at the start of 
each production lot. 

l For the Tensar geogrid products, a lot is defmed 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). 

l 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 testspequency - See Paragraph 8 above. 

10. Panel layout drawing - must be provided by the contractor. 



11. Laboratory test certificates for interface fiictionalparameters - 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, 

M w-h 
Thomas N. Dobras, P.E. 
Quality Assurance Manager 

cc: Mr. Peter Romocki 
Market Manager for Industrial Solid Waste 
Tensar Earth Technologies, Inc. 



The Tensar Corporat.ion 

1210 Citizens Parkway 
Morrow. Georgia 30260 
Tel. 770 l 968 l 3255 

June 19,1997 
Supersedes certification dated 6/6/97 

Envirocon, Inc 
500 Taylor Street 
P. 0. Box 8243 
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 TR4CY, CA 95376 

This is to certify that UX160040 geogrid as manufactured by The Tensar Corporation for 
the project referenced above meets the characteristics and properties per the enclosed 
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 Tensar Corporation UXl600 geogrid does not exceed 2% by weight of 
reclaimed polymer added to the resin during manufacturing. 

Sincerely, 

David 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 dens@ 
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 gecgrid shall have high resistance to deformation under 
sustained long term design load while in sewice 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 in’all &qects to the property requirements listed below. 

PROPERTI- TEST METHOD UNITS VALU@ 

Reinforcement 
. creep limited strength’ 

@ 5% strain 
@ 10% strain 

. flexural rigidity 

_ tensile strength 
@ 2% strain 

@ 5% strain 

_ @ ultimate 

tensile modulus-MD 
. junctions - MD 
-strength 

ASTM-D5262 

ASTM Dl 388-&12 

kN/m 

mgcm 

GRI GG1-873 kN/m 

GRI GG1-874 
GRI GG2-875 

34.57 (min) 
53.98 (min) 

4,500,000 

35.01 
64.93 

131.31 

kN/m 1,750.8 

kN/m 118.18 

Material 

- high density polyethylene 

. carbon black 
Dimensions 
. roll length 
. roll width 
- roll weight 

ASTM D 1248 
Type III/Class A/Grade 5 
ASTM 4218 

% 97 (min) 

% 2.0 (min) 

m 60.98 
1.31 
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 Geogtids.” The GRI-GG4 method applies various partial factors of safety to 
account for construction damage, junction strength. connections, chemical and biological degradation. 

2. ASTM D 1388-64 modified to account for wide specimen testing as described in Tensar test method l-TM-50 “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 1Geogrid 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). 

6. Unless indicated otherwise, values shown are minimum average roll values determined in accordance with 
ASTM D-4759. 

The Tensar Corporation 
1210 Citizens Parkway 
Morrow, GA 30260 
1 CPr “II ,,C^ 

MATERIAL PROPERTY DATA SHEET 
UX1600HS.hlET 

April 15, 1997 



The Tensar Corporation 

1210 Citizens Parkway 
Morrow, Georgia 30260 
Tel. 770 l 968 l 3255 

PRODUCT LISTING 

Submittal date: 6/l 9/97 Supersedes certification dated 
SHIP DATE: 61597 
SOLD TO: ENVIROCON, INC 
SHIP TO: LAWRENCE LIVERMORE 
BILL OF LADING : TMP 11577 TET 1815 
PRODUCT CODE : UX160040 

616197 

TOTAL 188 

TET? 815.XLS 



The Tensar Corporation Quality Control Test Data 
Product Type: Uniaxial Grid 

Page 1 of 1 
Date Prepared: 6/19/97 

Supersetlcs ccrtlflcatlon dated 616197 

Product Code ux160040 

Cuslomer Name ENVIROCON, INC 

Projecl Name LAWRENCE LIVERMORE 

Bill of Lading TMP 11577 

Sales Order Number TET 1815 

Purchase Order Number 15421 

QC Sample Production Number of Resin Lot 
ID Lot Numbor Rolls Shipped Number 

15342004 15342 

15345003 

15347021 

15448003 

15452003 

15464002 

15465004 

15345 

15347 

15446 / 

15452 

15464 10 

15465 

II 

j0 

j3 

A 

Ultimate Tonsllc 
Strength 

(kN/m) 

GRI-GGI 

W51489 143.30 

W51489 142.60 

W51489 . 139.80 

Y50316 138.70 

Y50316 140.70 

Y50313 144.90 

Y50313 143.77 

Rlbs I Meter ( Tensile 

by roll wldth GRI-GGI GRI-GGI GRI-GGI GRI-GGI GRI-GGZ ASTM D4218 

46.46 39.00 81.30 10.00 1952 2.58 

46.46 40.00 84.20 9.70 2013 2.56 

46.49 38.27 78.85 9.74 1914 2.73 

46.18 36.01 69.99 12.30 1800 137 2.26 

46.49 36.89 75.59 10.50 1845 138 2.23 

46.39 38.52 78.03 11.24 1926 141 2.50 

46.60 38.00 76.17 11.11 1900 139 2.40 

1 

Finished Product QC Testing 
Tensile 1 Peak ( 2% Tenslle 1 Junction 1 Carbon 

@ 5% Strain Extension Modulus Strength Black 

I 
(kN/m) (%) ! (kN/m) (kN/m) (%) 

I I I 
I 

I 

I I 

I 
I 

/vPG--- x &d&Q+ 
David Hall - 
Quality Control Supervisor 

1 kN/m= 68.54 lbslft 



The Tensar Corporation 

I 2 I o Citizens Parkway 
Morrow, Georgia 30260 
Tel. 770 l 968 l 3255 

ate Tested: 11127196 
Tested Bv: MONICA 

Tl 1 T2 1 T3 1 T4 
Bi 1 82 1 83 1 84 

RailCar Compartments 

Resin Certification-Re@ort 

Vendor: Mobil Resin Type: 

Resin Lot Number: 

Railcar Number 

HDPE 

W51489 

MOBX 52396 

Melt Flow Index (g/10 min.): 

Density (g/cc): 

Compartment: 

MFI: 

DCN: QA-RMQC-CERT 
Revision No.: 1 

Revision Date: Q/27/96 

ASTM D1238 

ASTM 0792 

7-l 

0.600 

Approved 

yes 
- 



.,.m Safe& Through Accountabilty and Recognition 

Mobil Polyethylene 
C&i’$kate of Analysis .’ 

Bill Wright- 
TheTqmr Corporatioxi 
I210 Citizens Parkway 
Box 986. 
Morrow, GA 30260 

Nqmber 7, 1996 . . . 
I . 

. 
Mobil Chkical a mjor d 
your facility. %ie Iot: iden% 

ts shipp&llotofMakriako 
hiatahasbeen 

$mont. If you should need 
: s&s office in 

GA 770-3964572. 

Resin Identificatio 
Lot Data 

Density (gmkc) 
MeIJ.Ind$x--@k/l0 min) I.5 

0.951 
. . 0.36 .._ . . . . , *. - 
l 

Lot Number 
Hopper Car Number 
Zuanticy Shippd 
Jate Shipped 
P-0. Number 

M&-52396 
.65?%50 -- 
O$t!%v-96 
6-9252 

L.oeation shipped to 
Morrow, GA ‘. 

- 

Thank you for your business. If you need additional assistance, p&se do not h&ate to 
contact our Sales Representative in your area. 

Sincerely, 

C. A. Winney I 

Quality Assurance Spekialist 

CEI MP-ATLANTA , : 



The Tensar Corporation 

1210 Citizens Parkway 
Morrow, Georgia 30260 
Tel. 770 l 968 l 3255 

ate Tested: 3l26l97 . 
Tested By: MONICA 

Resin Certificatiop.Re,ort 

Vend& Mobil 

Melt Flow Index (g/IO min.): 

Density (g/cc): 

Compartment: 

MFI: 
MFI: 

Tl 
61 

T2 1 T3 T4. 
52 1 83 B4 

RailCar Compartments 

Resin Type: 

Resin Lot Number: 

Railcar Number 

HDPE 

Y50316 

ACFX 55889 

ASTM D1238 

ASTM D792 

Tl 7-2 

0.660 0.670 
0.690 - 0.650 

Approved 

yes 
yes _ 



“QUALITY PEOPLE MAKING QUALI’2-Y PR0DUCl-S” 

Monica Minter 
The Tensar Corporation 
1210 Citizens Parkway 
Box 986 
Morrow, GA 30260 

March 17, 1997 

Mobil Chemical, a major supplier of quality polyethylene, has shipped a lot of Material to 
your facility. The Iot identification and analysis are listed below. . This data has been 
supplied by our Quality Control Laboratory located here in Beaumont. If you shouId need 
further information or another COPY of this reuort piease call your sales office in A$lanta, 
GA 770-396-4572. L 

Resin Identification 
Test 

Resin Analysis 
Lot Data 

Product Type HYA-022 
. Lot Number Y-503 16 
Hopper Car Number ACFX-52889 
Quantity Shipped 188,950 
Date Shipped 17-Mar-97 
P.O. Number 7-9039 

Density (gmskc) 
Melt index (gms/lO min) I5 

0.951 . . 
0.00 

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, 

CC: UP-ATLANI-A 

, ,  

, ,  , ,  , ,  , ,  
, , , ,  , .  , , “ ,  , ,  



The Tensar Corporation 

1210 Citizens Parkway 
Morrow, Georgia 30260 
Tel. 770 l 968 l 3255 

.+ 

ate Tested: 414197 
_ Tested By: MONICA 

. 

Tl 1 T2 1 T3 1 T4 
61 1 82 1 83 1 B4 

RailCar Compartments 

Resin Certification -Report 

Vendor. Mobil Resin Type: 

Resin Lot Number: 

Railcar Number 

HDPE 

Y50313 

ACFX 55842 

Melt Flow Index (g/IO min.): 

Density (g/cc): 

Compartment: 

MFI: 

Revision Date: 9127196 

ASTM D1238 

ASTM D792 

0.660 

T2 

0.670 

Approved 

yes 
- 



Monica Minter 
The Tensar Corporation 
1210 Citizens Parkway 
Box 986 
Morrow, GA 30260 

March 24, 1997 

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 in Atlanta, 
GA 770-3964572. 

1 II Resin Identification 

I 
_I 

I 

I 

Mobil Polyethylene 
Certificate of Analysis 

Product Type 
Lot Number 
Hopper Car Number 
Quantity Shipped 
Date Shipped 
P.O. Number 

HYA-022 
Y-50313 
ACFX-55842 
191,300 

24-Mar-97 
7-9040 

Location Shipped to 
Morrow, GA 

T&t 
Resin Analysis 

Lot Data 
~- 

Density C.P+> 
.. 

0.951 
MeIt Index (gms/lO min) I5 0.00 

- 

Tharik you for your business. 

I 

If you need additional assistance, please do not hesitate to 
contact our Sales Representative in your area. 

Sincerely, 

: . 
C. A. Winney 

. Quality Assurance Specialist 

cc: UP-ATLANTA 









GSE CLAY LINING TECHNOLOGY CO. fY 
3150 1slAvenue 
Spear-fish, SD 57783 
505-642-8531 
Faxt 605642-8539 
(A Gmde’SLT Entirw~nenW, Inc bymy) 

July 10, 1997 

To: Envirocon, Inc. 
Lawarence Livermore Nat'1 
Laboratory Site 300 
Corral Hollow Road 
Tracy, Ca.94550 

From: GSE Clay Lining Technology Co. 
3150 1st 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) 

Item 2) 

Item 3) 

Item 4) 

Item 5) 

Item 6) 

Pages 02-06 are the Bentonite Certificates from 
the Bentonite Supplier. 

Pages 07-10 ar.e_.the Bentonite Quality Control 
Verification sheets done by PG Technology Co. ,.' 
Pages 11,12 is the listing of Gundseal roll 
numbers and HDPE supplier roll numbers. 

Pages 13-31 HDPE Quality Control Certificates. 

Pages 32-37 Gundseal Quality information. 

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. 

Ray Brosnahan ,,I 

Manager ,:' , 
GSE Clay Lining Technology C$! Rj 

_ ;’ 



CERTlFICATE OF ANALYSIS 1996 

PRODUCT: NATONAL GRANULAR LD-16 

.4777V: ML RAI’BROSNULAN 

GSE TECHNOLOGIES 

% h4E.W h4JZ.W MESH DRY DRY 
LOAD YOlST FL *%+I6 9b70 ‘??t!OO FS PWA 

TRUCI; No. DATE IOh4AY SMAX tohfm iMm 

s&s 122 06-21-96 8.2 18.2 0.97 1.31 0.62 . 32 1035 
s&s 122 06-2b96 1.6 18.0 0.77 1.15 0.47 34 1066 
s&s 122 06-28-96 81 19.0 0.63 0.87 0.24 33 1066 

P 

SHIPPED FROM: BFNTONlTJZ CORPOJtA-lTON 
HCR69.BOXl12 
COLONY PLANT 
BELLE FOURCHJZ SO. DAK 57717 

% MESH MESH MESH 
MOIST FL ?/.I6 o/o-70 t&200 
1OW.X SMAX 1otax 2MAx 

~No. of 
TlilJCKS MAVG 7.66 16.45 0.78 221 0.65 

3s : SlDDEV 0.48 1.64 039 1.97 0.44 
\: 

%& MESH MESH MESH 
MOIST FL ?w 16 %--to %‘&3ua 

n-n IOMAX st.4.a IOMAX 2 W-Y 
No. of 

TRUCKS I M AVG 1.81 16.98 0.77 2.59 0.76 
130 Sm DEV 0.88 1.58 0.38 2.39 054 

CSE CLAY LINING TECHNOLOGF CO. 
315OFlRSTAVENUE 
SPEAPmH SD 57783 
AiTX hiR RA Y BROSNIWN 
FAXz (605) 642-8539 

DRY DRY 
FS PWA 

33.89 1027.74 
2.96 73.61 

DRY DRY 
FS PWA 

32.72 1009.12 
2.61 12.17 

Q.A SUPERVISOR 
CARLJHEINERT 

07/O'w6 

PPEPAIVD BY: JH 
cc: - McAUGHAN 

Fu 



RTIFICATE OF ANAL~‘SIS 1997 

ODUCT: NATIONAL GRANULAR LD-16 

TN: MR RAYBROSNIHAN 

GSE TECHNOLOGIES 

% hfESH MESH MESH SWEJL DRY 
LOhD MOLST FL %+16 w-70 YrZOO INDEX PWA 

IRUCK No. DATE IOLW( 5M.u;10h4Ax?h4Ax 

;sIs 122-42 osos-97 8.0 17.8 1.24 0.31 0.15 39 1098 
&S 122007 05-09-97 7.9 17.0 1.44 0.19 0.14 36 lU58 

h 

SHIPPED FRohk 

MAY I 
Ni. of’ 

TRUCkS M AVG 

Y. MESH’ MESH MESH SWELL DRY 
MOIST FL W+16 x-70 Y-200 NDEX PWh 
lOMAX ShlAx lOh4AX 1MAX 

7.71 17.07 1.32 0.22 0.14 35.00 1061.00 
5 ' STDDEV 0.36 0.57 0.09 0.06 0.01 3.74 29.06 

BEN-I-ONITE COwORAnON 
HCR 69. BOX 112 
COLoNYPLAFn 
BELLEFOURCHE SO. DAK 37717 

Y* MESH MESH hfESH SWELL DRY 
MOIST FL %+I6 %--JO %-ml INDEX PWA 

SrD 1OhfAX 5hlhx rohfhx 2hihx 
No. of 

TRUCKS M AVG 7.70 16.43 039 0.55 0.25 33.24 1008.76 
29 STDDJZV 0.44 1.44 0.50 0.47 0.20 2-34' 120.89 

CSE CLASLININC TECHNOLOGY CO. 
31SO FIRS AVENUE 
SPEARFISH. SD 37783 
.427X: MR RAP8ROSNIHAh’ 
FAX (605)64?e8539 

Q.h SUPERVISOR 
CJHELNERT 

OJllY97 

cc: CHhRIEs McAUGHhN 
FILE 

PP.EP*RED BY: AWE 



GSE TEC~OLOGIES 
CXITIFICA~ OF ANALYSIS 1997 

PRODUCT: NATIONAL GWWLstRLD-16 - 

M7-N: MR RM~ROSNlHAN 
“2;. 

% MESH MESH MESH SVEU. DRY 
LOAD MOIST FL %+16 %-7ci Ye-200 INDEX PWA 

TRUCK No. DATE LOKAY. . Jhf.4.x lOMAx 2M.u 

‘4. 
-*, 

S&S &-I12 0621-97 6.7 17.) 0.1s O.?O 0.17 32 Y91 

-k. 

SHIPPED FROM: BENT0Nll-E CORPORATION 
HCR 69. BOX 112 
COLONY PLANr 
BEUXFOURCHE SO. DAK 57717 

)i MESH MESH MESH SWELI DRY 

‘\ MOIST FL %+I6 n-70 K200 INDEX F-WA 
\JIJYE 10 htAx 
‘\ No. of 

JMAX lOMAx 2MAx 

TRUCKS MAW 7.24 1sJd 0.16 137 0.76 5o.is 969.50 
'a sTDDEv as0 1.74 0.06 Q.94 0.40 0.97 46.13 \ 

!C MESH MESH MESH SWELL DRY 
MOIST FL %+I6 %-70 YW200 mDE?z PWA 

Y-l-D IO hfAx JMA.. 1oM.a ZMAX 
No. of 

TRKKS M AVG 7.60 I&lb 0.X Q.79 0.36 5267 998.S6 
43 STDDEV 0.49 12x as a69 0.31 ?A1 10298 

GSE CLAY L.INlNC TECHNOLOGY CO. 
31JO FIRST AVENUE 
SPEARFlSKSD S778.3 
A77-N: MR RAY BROStfIHAlV 
FAX: (605)6428S39 

cc: cllAw3 Mc.4UciHAN 
FTLB 

Q.h SuPqtvIsOR 
CJmT 

0622l97 

Prepared by: DRP 



GSE TECHNOLOGIES 
’ CERTIF’ICATE OF ANALYSIS 1997 

PRODUCT: NATIONAL GRANULAR LD-16 

Al-IN: MR RAYBROSh’IHAh’ 

Ye MESH MESA MESH SWELJ,, DRY 
LOAD MOIST FL Y.+l6 Y-70 %-200 INDEX PWA 

TRUCK No. DATE low JMAX lOMAX2hi.u 

s.its 122-142 0624-97 75 15.4 0.19 0.67 0.37 2% 801 

In 

SHIPPED FROM: BENTONITE CORPORATION 

” JUNE 
No. of 

HCR 69. BOX 112 
COLONYPuNf 
BELLEFOURCHE, SO. DAK. 57717 

Y@ MESH MESH MESH SWELL DRY 
MOIST FL ,%+16 Y*-70 Ye-200 INDEX PWA 
lOMAX 5MAx lOMAX 2MAX 

TRUCKS M AVG 7.2-l 15.38 0.16 1.47 0.71 30.44 950.73 
9 !TlD DEV 0.47 1.64 0.05 0.93 0.39 1.26 6853 

Y. IMESH MESH MESH SWELL DRY 
MOIST FL Ye+16 Ye-70 Ye-200 INDEX PWA 

Y-m 10 hfAX JMAX lOtaX 2MAX 
No. of 

TRucRs M AVG 7.60 16.09 0.71 0.79 0.36 3257 $94.07 
44 STD DEV Q.48 1.53 0.57 0.68 0.31 2.49 105.88 

GSE CLAY LINING TECHNOLOGY CO. 
3150FmsTAVmUE 
SPEARFISH, SD 57783 
.&TN: MR RAY BROSNIHAh’ 
FAY: (605) 6428539 

CC: CHARLES McAUGHAN 
FILE 

Qh SUPERVISOR 
CJHEINERT 

06l27197 

Prepared by: DRP 



GSE TECHNOLOGIES 
cER’l-lFlc\TE OF ANALYSIS 1997 

PRODUCT: NATIONAL GRANULAR La-16 

AlTN:htR RAYBROStiIHAt'i 

Ye MESH MESH MESH SWELL DRY 
MAD MOIST FL ?‘.+I6 9-i-70 Y-200 INDEX PWA 

TRUCK No. DATE IOW JMAX lOMAX2MAX 

!i&S 122142 06-u-97 6.6 16.2 0.5 2.78 1.34 30 893 

,/ 

SHIPPED FROM: 

‘\ 
\ 

II : Ye 

JiJNFi 
No. of 

TRUCKS 
14 

YlD 
No. of 

TRucI;s 
49 

BENTONlTE CORPORATION 
HCR 69. BOX 112 
COLONY PJANr 
BELIE FOURCHE, SO; DAK 37717 

MESH MESH MESH SWELL DRY 
MOIST Ft. %+I6 %-c-70 Yb-200 
10 MAX JMAX lOMAX 2MAX 

M AVG 7.29 15.63 0.19 1.49 0.72 
STDDEV 0.51 1.38 0.08 0.93 0.40 

% MESH MEsH MESH 
MOIST FL. %+I6 Yc70 Yr2oQ 
10 MAX Jh4.G 1ohaX 2MAx 

hi AVG 7.57 16.09 0.66 e-86 0.40 
SIDDEV 0.50 I.46 0.56 0.75 u4 

CXE CLAY LINING TECRNOLOGY CO. 
3150 FlRnAVEmE 
sPURFlsn SD s7-m 
A7Rf: MR RIY BROSNIHAN 
FAX: (605)64%8539 

CC: CHARLES McAUGHAN 
Fax 

INDEX PWA 

3157 9S8.86 
2.41 68.13 

SWEU DRY 
INDEX PWA 

3267 99196 
152 IQ278 

Qh SUPERVISOR 
CJHEINERT 

omol97 

Prepardby:RM 
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GSE CLAY LINING TECHNOLOGY CO. 

3150 lS? AVENUE. ~PEARFISH, SD 57783 
605-642-8531.FAX 605-642-8539 

BENTONITE QUALITY CONTROL VERIFICATION 

DATE: 05-01-97 

BENTONITE SUPPLIER: BENTONITE CORP. 

TRUCK NO.: B/L# 278583 

MOISTURE: 7.3% 

FILTRATE LOSS: 16.4mL "as received" 

PARTICLE SIZE: ,' 

MESH SIEVE SIZE % RETAINED 
20 22.96 
40 76.13 
80 0.71 

100 0.00 
+200 0.03 
-200 0.08 

PLATE WATER ABSORPTION: Dry 919.0 

WAS11 325 SIEVE: 2.9 % 

FREE SWELL: Drv 30.0mL 
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GSE CLAY LINING TECHNOLOGY CO. 

3150 JSTsAVENUE. .kPEARFISH, 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 "a.s received" _-. *fl 
PARTICLE SIZE: ,’ 

MESH SIEVE SIZE % RETAINED 
20 22.61 
40 73.87 
80 1.69 

100 0.16 
+200 0.72 
-200 0.81 

PLATE WATER ABSORPTION: Drv 930.0 

WASH 325 SIEVE: 3.5 % 

FREE SWELL: Drv 32.0mL 

TECHNICIAfd n 



GSE CLAY LINING TECHNOLOGY CO 
3150 1ST AVE. .SPEARFISH, SD 57783 
605-642-8531. .FAX: 605-642-8539 

To: ENVIROCON, INC. 
LAWARENCE LIVERMORE NAT'L . 
LABORATORY SITE 300 -e. .h 
CORRAL HOLLOW ROAD 
TRACY, CA 94550 

GUNDSEAL ROLL #'S: GUNDLINER ROLL #'S: 

8469 
837 
841 
842 
852 

1068 
1069 
1070 
1071 
1072 
1073 
1074 
1075 
1076 
1077 
1078 
1079 
1080 
1081 
1082 
1083 
1084 
1085 
1086 
1087 
1088 
1089 
1090 
1091 
1092 
1093 
1094 
1095 
1096 
1097 
1098 
1099 
1100 
1101 
1102 

-.. 

_’ 

/ 

03040016 
05036269 
05036263 

" 
05036259 
03042480 ,1 

9, 
03042476 

II 
It 

03042479 w 
11 

03043866 1, 
II 

03043864 II 
8, 

03038871 ,l 
I, 

03039991 ,I 
" 

03038911 I, 
II 

03038913 11 
" 

03038912 " 
11 

03039989 11 
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Ouality Control Certificate 
-____-_-_-_-_______-_________ 

RAILCAR : PsPx6828 
F44TERIAL : HDT 030 HIL ..s, 
BATCH # : 071096 
ROLL # : 03040016 

TEST PARAMETER 
--I--v-v------ 

Averege,Thickness (mill 
Mininun Thickness (mill 

Carbon Black (X1 

Carbon Black Dispersion 

Density (g/cc) 

Tensile Properties: 
Yield Strength (ppi) 
Break Strength (ppi) 
Yield Elongation (X1 
Break Elongation (%I 

Puncture Resistance (lb) 

Tear Resistance (lb) 

Dimensional Stability (%I 

ESCR Chrs) 

MANF. DATE : 07/10/1996 
PROJECT WAME : P.C. TECHNOLOCY/PG 
HR NUMBER : 2210-41 PROJECT # : DS1105 
LOCATION : HOUSTON TX 

EVERY ROLL 
EVERY ROLL 

TESTING TYPICAL TEST 
FREGUENCY SPECIFICATIONS RESULTS 

~~~~~~~~~~~~~~ -------------- -----s- 

30.0 min 31.0 
27.0 min 27.0 

2.0 to 3.0 2.4 

A-l/A-t/B-l A-2 

0.940 min 0.945 

5lH ROLL 

5TH ROLL 

5TH ROLL 

EVERY ROLL 65 93 
EVERY'ROLL- 38 126 
EVERY ROLL 10 16 
EVERY ROLL 120 421 

EVERY ROLL 39 63 

EVERY ROLL 22 32 

EVERY ROLL -2.00 to 2.00 -0.15 

l/RAILCAR 1500 min Pending 

D 751 NSF Hod. 
D 751 NSF Mod. 

. 

D 1603 

D 3015 

D .1505 (I4eth.A) 

D 638 Type IV 
2 ipin 

FTMS 101, Heth. 2065 

D 1004 

D 1204 (1 hr. 1OOC) 

D 1693 NSF MCD. 

13 



RAILCAR : ACFX36155 

MATERIAL : HDT 030 ML 
BATCH # : 060397 % 
ROLL # : 05036269 

TEST PARAKSTER 
-----mm------- 

Average Thickness (mill 
Minimum Thickness (mil) 

Carbon &ack (%I 

Carbon Black Dispersion 

'G. 
Dens@ (g/cc) 

Tensile Properties: 
Yield Strength (ppi) 
Break Strength (ppi) 
Blongation 0 Yield 
Break Elongation (%) 

Puncture Resistance (lb) 
* . 

Tear Resistance (lb) 

Dimensional Stability (%) 

ESCR (hrs) 

Quality Control Certificate 

MANF. DATE : 06/03/1997 
PROJECTNAME : PG TECH/PO TECH 
MR NOMBER : 6716-04 PROJECT # : DS3887 
LOCATION : HOUSTQN TX 

TESTING TYPICAL TEST ASTM 
FREQUENCY SPECIFICATIONS RESULTS METHOD 

-----mm-m----- -------------- ____--- -_-----__-_- 

WERY ROLL 
EVERY ROLL 

5TH ROLL 

STX ROLL 

STH ROLL 

EVERY .ROLL 
EVERY ROLL- 
EVERY ROLL 
EVERY ROLL _ 

EVERY ROLL 

EVERY ROLL 

EVERY ROLL 

l/wLILcxR 

30.0 miy 
27.0 min 

30.0 D 751 NSF Mod. 
28.0 D 751 NSF Mod. 

2.0 to 3.0 2.5 

A-l/A-Z/B-l A-2 

0.940 min 0.946 D 1505 0.leth.A) 

65 a7 
38 108 
13 15 
120 430 

39 71 

22 34 

-2.00 to 2.00 -0.15 

1500 min Pending D 1693 NSF MOD. 

D 1603 

D 3015 

D 638 Type IV 

NSF 54 mod. 

FXMS 101, M&h. 2065 
* . 

D 1004 

D 1204 (1 hr. 1OOC) 



Quality Control Certificate 
--------_-__----_------------ 

RAILCAJ? : ACFX36155 HANP. DATE : 06/03/1997 

UATERIAL : HDT 030 MIL PROJECTNAME : PG TEcH/PG TECH 

BATCH t : 060397 ..3. MRNUMBER~ : 6716-04 PROJECX # : DS3887 

ROLL # : 05036263 LOCATION : H00.sToN TX 

TESTPARAMETER 
m---m--------- 

TESTING TYPICAL TEST ASTM 

FREQUENCY SPECIFICATXONS RESULTS METHOD 
-_---_-----_-- -------------- ---e-e- -emm-mem-e-- 

Average Thickness (mill EVERY ROLL 30.0 min 30.0 

Minimum Thickness (mill EVERY ROLL 27.0 min 27.0 
D 751 NSF Mod. 
D 751 NSF nod. 

Carbon Black (%I STH ROLL 2.0 to 3.0 2.8 D 1603 

Carbon Black Dispersion STH ROLL A-l/A-2/B-l A-2 D 3015 

Density (g/cc) STH ROLL 0.940 min 0.946 D 1505 (Meth.Al 

Tensile Properties: 
Yield Strength (ppi) 
Break Strength (ppi) 
Elongation 0 Yield 
Break Elongation (%l 

EVERY ROLL 65 91 

EVERY RGLL' 38 117 
EVERY ROLL 13 15 
EVERY ROLL 120 447 

D 638 Type IV 

NSF 54 mod. 

Puncture Resistance (lb) EVERY ROLL 

Tear Resistance (lb) 

39 

22 

83 FTMS 101, Meth. 2065 

EVZRY ROLL 34 D 1004 

Dimensional Stability (2) EVERY ROLL -2.00 to 2.00 -0.30 D 1204 (1 hr, 1OOC) 

ESCR (hrs) l/RAILdR 1500 min Pending D 1693 NSF HOD. 



!m!@ Quality Control Certificate 

RAILCAR : ACFX36155 

UUERIAL : HDT 030 HIL PROJECTNAME : PG TSCH/FGTECH 
BATCH # : 060397 A. MR NUMBER : 6716-04 PROJECP X : DS3887 
ROLL # : 05036259 LOCATION : HOUSTON TX 

Average Thickness (mill EVERY ROLL 30.0 min 30.0 
Minfrmrm Thickness (mil.) BVSRY ROLL 27.0 min 28.0 

Carbon Black (2) 

Carbon Black Dispersion STH ROLL A-l/A-2/B-l A-2 D 3015 

Density (g/cc) 5l-H ROLL 0.940 min 0.946 D 1505 (Meth.A) 

Tensile Properties: 
Yield Strength (ppi) 
Break Strength (ppi) 
Elongation 0 Yield 
Break Elongation (%I 

Puncture Resistance (lb) 

Tear Resistance (lb) SVERY ROLL 22 32 D 1004 

Dimensional Stability 1%) WRY ROLL -2.00 to 2.00 -0.35 D 1204 (1 hr, 1OOCl 

ESCR (hrs) l/RAILcAR 1500 min Pending D 1693 NSF HOD. 

. 
MANF. DATE : 06/03/1997 

TESTING TYPICAL TEST 
FREQUENCY SPECIFICATIONS RESULTS 

-------e-e---- -------------- ------_ 

D 751 NSF Mod. 
D 751 NSF Wad. 

5531 ROLL 2.0 to 3.0 2.6 D 1603 

EVERY ROLL 65 89 
EVERY.POLL 38 130 

EVBRY ROLL 13 15 

EVERY ROLL 120 490 

D 638 Type IV 

NSF 54 mod. 

EVERY ROLL 39 75 FTMS 101, Meth. 2065 

ASTM 

MBTXOD 
-__________- 



Quality Control Certificate 
._-_____----_-__--___________ 

RAILCAR : PSPX9052 
MATERIAL : HDT 060 HIL -+ 
BATCH # : 120496 
ROLL # : 03042480 

TESTING TYPICAL TEST ASTM 
FREQUENCY SPECIFICATIONS RESULTS HETHDD 

~-~------~~~~- ~~~~.~~~~~---~ _-___-_ ~~~~~~~~-~-- 

Average Thickness (mill 
Minimum Thickness (mil) 

&bon Black (X) 

-Carbon BLack Dispersion 

EVERY ROLL 60.0 min 67.0 D 751 NSF Mod. 
EVERY ROLL 60.0 min 62.0 D 751 NSF Hod. 

STH ROLL 2.0 to 3.0 2.0 D 1603 

STH ROLL A-l/A-Z/B-l A-2 D 3015 

Density (g/cc) STH ROLL 0.940 min 0.946 D 1505 CHeth.A) 

Tensile Properties: 
Yield Strength (ppi) 
Break Strength (ppi) 
Elongation @ Yield 
Break Elongation (X1 

-_ 

EVERY-ROLL 
EVER? ROLL 
EVERY ROLL. 
EVERY ROLL 

130 174 
7s 207 
13 17 
120 468 

D 638 Type IV 
NSF 54 modified 

Puncture Resistance (lb) EVERY ROLL 

Tear Resistance (lb) EVERY ROLL 

Dimensional Stability (Xl EVERY ROLL 

80 

45 

-2.00 to 2.00 

103 FTMS 101, Heth. 2065 

62 D 1004 

0.00 D ‘1204 (1 hr, 1OOC) 

ESCR (hrs) l/RAILCAR 1500 min Pending D 1693 NSF MDD. 

'. HANF. DATE : 12/04/1996 . 
PROJECT NAME : P.G. TECHNOLOGY/PG 
HR NUMBER : 2210-67 PROJECT # : OS1105 
LOCATION : HOUSTON TX 



Duality Control Certificate 
-----------------.__-----.--- 

RAILCAR : PSPXPDSZ 
MATERIAL : HOT 060 HIL 
BATCH # : 120496 ..%, 
ROLL # : 03042476 

Average Thickness (nil) 
Hinimun Thickness (mil) 

Carbon Black (73 

Car&n Black Dispersion 

Density (g/cc) 

Tensile Properties: 
Yield Strength (ppi) 
Break Strength (ppi) 
Elongation g Yield 
Break Elongation (%I 

Puncture Resistance (Lb) 

Tear Resistance (lb) 

Dimensional Stability (X) 

EsCR (hrs) 

. 

t4ANF. DATE : 12/04/1996 
PROJECT NAME : P.G. TECHNOLOGY/PG 
HR NUMBER : 2210-67 PROJECT # : OS1105 
LOCATION : HOUSTON TX 

TESTING TYPICAL TEST ASTM 
FREQUENCY SPECIFICATIONS RESULTS HETHOO 

.---*--------- ~~~--~~~~-~-~~ ~~~~~~~ -__________. 

EVERY ROLL 
EVERY ROLL 

60.0 min 
60.0 min 

62.0 D 751 HSF Mod. 
61.0 D 751 NSF Hod. 

STH ROLL 2.0 to 3.0 2.6 

STH ROLL A-l/A-t/B-l A-2 

STH ROLL 0.940 min 0.946 D 1505 (Heth.A) 

EVERY ROLL 130 176 
EVERY ROLL- 7s 216 
EVERY -ROLL 13 16 
EVERY ROLL 120 476 

EVERY ROLL 108 

EVERY ROLL 

a0 

45 - 

-2.00 to 2.00 

1500 min 

60 

EVERY ROLL -0.25 

l/RAILCAR Pending 

D 1603 

D 3015 

D 638 Type IV 
NSF 54 modified 

FTHS 101, Heth. 2065 

D 1004 

D 1204 Cl hr, 1OOC) 

D 1693 NSF MOD. 



Duality Control Certificate 
____-_-____._-_-_-___________ 

RAILCAR : PSPXVOS2 HANF. DATE : 12/04/1996 
MATERIAL : HOT 060 MIL PROJECT NAME : P.G. TECHNOLOGY/PC 
BATCH # : 120496 ,:=, HR NUMBER% : 2210-67 PROJECT # : OS1105 
ROLL # : 03042479 LOCATION : HOUSTON TX 

Average Thickness (mi0 EVERY ROLL 60.0 min 67.0 D 751 NSF Uod. 
Hinimua.Thickness (mil) EVERY ROLL 60.0 min 62.0 D 7!ilNSF Hod. 

Carbon Black (X1 STH ROLL 2.0 to 3.0 2.8 D 1603 

Carbon Black Dispersion 5TH ROLL A-l/A-Z/B-l A-2 D 3015 

Density (g/cc) STH ROLL 0.940 min 0.946 D 1505 04eth.A) 

Tensile Properties: 
Yield Strength (ppi) 
Break Strength @pi) 
Elongation B Yield 
Break Elongation CX) 

Puncture Resistance (ib) EVERY ROLL 

Tear Resistance (Lb) EVERY ROLL 

Dimensional Stability (%) EVERY ROLL 

ESCR (hrs) l/RAILCAR 

TESTING TYPICAL TEST ASTM 
FREQUENCY SPECIFICATIONS RESULTS METHW 

---wme---e--.. --*-----e----- --ss.*- ----~~~~~~-~ 

EVERY ROLL 
EVERYPGLL 
EVERY ROLL 
EVERY ROLL 

130 
7s 
13 
120 

80 

45 

-2.00 to 2.00 

1500 min 

179 
202 
17 
444 

D 638 Type IV 
NSF 54 modified 

108 

63 

FTHS 101, Heth. 2065 

D 1004 

0.02 D 1204 (1 hr, 1OOC) 

Pending D 1693 NSF FiW. 



Quality Control Certificate 
------------_--___-__________ 

RAILCAR : PSPX6212 HANF. DATE : 02/21/1997 
MATERIAL : HDT 060 MIL PRCXECINAME : PGTFCHNOLGGY 

BATCH t : 022197 .-& MRNUMBER. : 2210-51 PROJECT # : IX1105 

ROLL t : 03043866 

TESTPARWETER 

Minimum Thickness (mill 

Carbon Black (2) 

Carbon Black Dispersion 

Density (g/ccl 

Tensile Properties: 

Yield Strength (ppi) 

Break Strength (ppi) 
Elongation o Yield 
Break Elongation (*I 

puncture Resistance (lb) 

Tear Resistance (lb) 

Dimensional Stability (%I 

FSCR bra) 

LOCATION : SPEARFISH, SD 

TESTING TYPICAL TEST 
FREQUENCY SPECIFICATIONS RESULTS 

------------w- --------e-e--- ___-_-- 

EVERY ROLL 54.0 min 58.0 

STH ROLL 2.0 to 3.0 2.6 

5TH ROLL A-l/A-2/8-1 A-2 

5TH ROLL 0.940 min 0.945 

EVERY ROLL 130 168 
EVERY ROLL 75 178 
EVERY RI&-' 10 15 

EVERY ROLL 120 398 

EVERY ROLL 00 117 

EVERY ROLL 45 61 

EVERY ROLL -2.00 to 2.00 -0.18 

l/RAILCAR 1500 min Pending 

D 1603 

D 3015 

D 1505 (Meth.Al 

D 638 Type IV 

NSF 54 mod. 

FTMS 101, Meth. 2065 

D 1004 

D 1204 il hr. 1OOC) 

D 1693 NSF MOD. 



Quality Control Certificate 
---------_-_-_--------------- 

RAIL&R : PSPX6212 
MATERIAL : HDT 060 MIL ._ 

BATM # : 022197 -9 
ROLL X : 03043864 

TEST PARAMBTER 

Minimum Thickness (mfl) EVERY ROLL 54.0 min 58.0 D 753 NSF Mod. 

Carbon Black (2) 5lH ROLL 2.0 to 3.0 2.4 D 1603 

Carbon Black Dispersion 5TR ROLL A-l/A-t/B-l A-2 D 3015 

Density (g/cc) STR ROLL 0.940 min 0.945 D 1505 (Meth.A) 

Tensile Properties: 
Yield Strength (ppi) 
Break Strength (ppi) 
Elongation 0 Yield 
Break Elongation (r) 

Puncture Resistance (lb) EVERY ROLL 80 107 FTt4S 101, Meth. 2065 

Tear Resistance (lb1 EVERY ROLL 

Dimensional Stability (%) EVERY ROLL 

ESCR (hrs) l/RAILCAR 

MANF. DATE * 02/21/1997 
PROJECT NAME :PGTECKNOLCGY 
MR NUMBER : 2210-51 PROJECT # : DSllOS 
I&CATION : SPEARFISH, SD 

TEST’ING TYPICAL TEST 
FREQUENCY SPECIFICATIONS RESULTS 

_-__------_--- -------------- ---e-e- 

NERY ROLL 
EVERY,ROLL 
EVERY .ROLL' 
EVERY ROLL 

130 169 
75 169 
10 15 
120 409 

45 

-2.00 to 2.00 

1500 min 

50 

-0.25 

Pending 

AsI? 

BETROD 
------------ 

D 638 Type IV 

NSF 54 mod. 

D 1004 

D 1204 (1 hr. 1OOC) 

D 1693 NSF MOD. 



RAILCAR : PSPX621D MANF. DATE : 05/12/1996 
MATERIAL : HOT 060 XIL PROJECT NAME : P.G. TECHNOLOGY 
BATCH # : 051296 MR NUMBER : 2210-49 PROJECT # : OS1105 
ROLL # : 03038871 ..lr LOCATION - : SPEARFISH, SD 

Quality Control Certificate 
_---______________--_________ 

Minimm Thickness (mill 

Carbon BLack CX) 

EVERY ROLL 54.0 min 57.0 D 751 NSF Ucd. 

5TH ROLL 2.0 to 3.0 2.7 D 1603 

Carbon Black Dispersion 5TH ROLL A-l/A-2/B-l A-l D 3015 

Density (g/cc) 5TH ROLL 0.940 min 0.944 II 1505 (Heth.A,)- 

Tensile Properties: 
Yield Strength Cppi) 
Break Strength Cppi) 
Yield Elongation (X) 
Break Elongation (X) 

EVERY ROLL 
EVERY ROLL 
EVERY ROLL /- 
EVERY ROLL 

A' 

130 154 
75 161 
10 15 
120 347 

D 638 Type IV 
2 ipn 

Puncture Resistance Clbs) 40,000 SF - 100 139 
Puncture Resistance (Ib) EVERY ROLL 80 95 

Tear Resistance (lb) EVERY ROLL 45 53 

D 4833 
FTMS 101, Heth. 2065 

D 1004 

Dimensional Stability CX) EVERY ROLL -2.00 to 2.00 -0.25 D 1204 Cl hr, 1OOC) 

ESCR Chrs) l/RAILCAR 1500 min Pending D 1693 NSF hW. 



Quality Control Certificate 
--_-___-___.-_--_--__________ 

RAILCAR : PSPX5942 
MATERIAL : HDT 060 HIL 
BATCH # : 070996 
ROLL # : 03039991 ..s> 

Hinimm Thickness (mil) 

Carbon Black (X) , 

Carbon Btack 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 (hrs) 

UANF; DATE : D7/09/1996 
PROJECT NAME : PG TECHNOLOGY 
HR NUMBER : 2210-48 PROJECT # : DS1105 
LOCATIOY : SPEARFISH SD 

TESTING TYPICAL TEST ASTM 
FREQUENCY SPECIFICATIONS RESULTS HETHCO 

~~~~~-~~~-~--- ~----~~~~-~--- -----w- -~~~-~~-~~~~ 

EVERY ROLL 54.0 min 58.0 D 751 NSF Hod. 

5TH ROLL 2.0 to 3.0 2.5 D 1603 

STH ROLL A-l/A-t/B-l A-2 D 3015 

STH ROLL 0.940 min 0.945 D 1505 (Heth.A) 

EVERY ROLL 130 181 
EVERY ROLL 75 199 D 638 Type IV 

EVERY ROLL 10 14 2 ipm 
EVERY ROLL 120 395 

. 
EVERY -POLL a0 99 FTHS 101, Heth. 2065 

EVERY ROLL 45 60 D 1004 

EVERY ROLL -2.00 to 2.00 -0.22 D 1204 (1 hr, 1OOC) 

l/RAILCAR 1500 min Pending D 1693 NSF HOO. 



RAILCAR" : PSPX6894 
K4TERIAL : HDT 060 HiL 
BATCH 1 : 051496 
ROLL # : 03038911 

Hinimun Thickness (mil) EVERY ROLL 54.0 min 57.0 D 751 NSF Hod. 

Carbon Black (X1 5TH ROLL 2.0 to 3.0 2.7 D 1603 

Carbon Black Dispersion 5TH ROLL A-l/A-2/B-l A-l D 3015 

Density (g/cc) 5TH ROLL 0.940 min 0.945 D 1505 (Heth.A) 

Tensile Properties: 
Yield Strength @pi) 
Break Strength @pi) 
Yield Elongation (X1 
Break Elongation (X1 

EVERY ROLL 
EVERY ROLL 
EVERY ROLL 
EVERY ROLL 

:' 

40,000 SF 
EVERY ROLL 

130 159 
75 190 
10 16 
120 427 

D 638 Type IV 

2 ipn 

Puncture Resistance (lbs) 
Puncture Resistance (Lb) 

100 148 
80 110 

Tear Resistance (lb) EVERY ROLL 

D 4833 
FTHS 101, Heth. 2065 

D 1004 

Dimensional Stability (X1 EVERY ROLL D 1204 (1 hr, 1OOC) 

ESCR (hrs) l/RAILCAR 

4s 

-2.00 to 2.00 

1500 min 

54 

-0.05 

Pending D 1693 NSF HW. 

Puality Control Certificate 
--_-__-____--_--------------- 

. . 

HANF. DATE : 05/14/1996 
PROJECT NAME : P.G. TECHNOLOGY 
HR NUMBER : 2210-49 PROJECT P : OS1105 
LOCATION - : SPEARFISH, SD i 



Duality Control Certificate 
. . . . . . . . . . . . . ..-............. 

RAILCAR : PSPX6894 UANF, DATE : 05/14/1996 
KATERIAL : HDT 060 HIL PROJECT NAME : P.G. TECHNOLOGY 
BATCH t : 051496 
ROLL t : 03038913 & 

HR NWBER, : 2210-49 PROJECT # : DS1105 
LOCATION : SPEARFISH, SD 

TEST PARAMETER 
. . . . . . . . . . . . . . 

TESTING TYPICAL TEST ASTH 
FREPUENCY SPECIFICATIONS RESULTS HETHOO 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I._...._.... 

Hinimua Thickness (mil) EVERY ROLL 54.0 min. 57.0 D 751 NSF Hod. 

Carbon Black (X) STH ROLL 2.0 to 3.0 2.7 D 1603 

Carbon Black Dispersion 5TH ROLL A-l/A-Z/B-l A-l D 3015 

Density (g/cc) 5TH ROLL 0.940 min 0.945 D 1505 (Heth.A). 

Tensile Properties: 
Yield Strength @pi) 
Break Strength (ppi) 
Yield Elongation <X1 
Break Elongation (X) 

EVERY ROLL 
EVERY ROLL 
EVERY ROLL,, 
EVERY ROLL 

,I' 

130 158 
75 196 
10 16 
120 440 

D 638 Type IV 
2 ip 

Puncture Resistance (lbs) 
Puncture Resistance (lb) 

40,000 SF - 
EVERY ROLL 

149 
104 

D 4833 
FTHS 101, Heth. 2065 

Tear Resistance (lb) EVERY ROLL 

Dimensional Stability (X) EVERY ROLL 

l/RAILCAR 

100 
80 

45 

-2.00 to 2.00 

1500 min 

54 D 1004 

-0.10 D 1204 (1 hr, 1OOC) 

ESCR (hrs) Pending D 1693 NSF MCD. 



RAILCAR : PSPX6894 
HATERIAL : HDT 060 HIL 
BATCH # : 051496 
ROLL f : 03038912 : 

TEST PARAMETER 
. . . . . . . . . . . . . . 

TESTING TYPICAL TEST 
FREGUENCY SPECIFICATIONS RESULTS 

.I....._...... . . . . . . . . . . . . . . . . . . . . . 

ASTM 

HETNOO 
. . . . . . ...*.. 

Hiniaun Thickness (mill EVERY ROLL 54.0 min 57.0 D 731 NSF Hod. 

Carbon Black (X) 5lH ROLL 2.0 to 3.0 2.7 D 1603 

Car,bon Black Dispersion 5TH ROLL A-l/A-Z/B-l A-l D 3015 

Density (g/cc) 5TH ROLL 0.940 min 0.945 D 1505 (I4eth.A) . 

Tensile Properties: 
Yield Strength @pi) 
Break Strength @pi) 
Yield Elongation (X) 
Break Elongation (%I 

EVERY ROLL 
EVERY ROLL 
EVERY R0L.L :. r 
EVERY ROLL 

130 160 
75 199 
10 16 
120 438 

D 638 Type IV 
2 ip 

Puncture Resistance (lbs) 
Puncture Resistance (lb) 

40,000 SF - 
EVERY ROLL 

100 
80 

Tear,Resistance (lb) EVERY ROLL 4s 

143 
113 

49 

0.25 

Pending 

D 4833 
FTHS 101, Heth. 2065 

D 1004 

Dimensional Stability (X) EVERY ROLL -2.00 to 2.00 D 1204 (1 hr, 100C) 

ESCR (hrs) l/RAILCAR 1500 min D 1693 NSF HCO. 

MANF. DATE : 05/14/1996 
PROJECT NAME : P.G. TECHNOLOGY 
HR NUMBER : 2210-49 PROJECT # : DS1105 
LOCATION .- : SPEARFISH, SD 



auality Control Certificate 
. . . ..-..-..e-........w....... 

RAILCAR : PsPXS942 
MATERIAL : HDT 060 HIL 
BATCH # : 070896 
ROLL # : 03039989 

.t, 

TEST PARAMETER 
. . . . . . . . . . . . . . 

Minimus Thickness (mill EVERY ROLL 54.0 min 55.0 D 751 NSF Hod. 

Carbon Black (X) 5TH ROLL 2.0 to 3.0 2.5 D 1603 

Carbon Black Dispersion 5TH ROLL A-l/A-2/B-l A-2 D 3015 

Density (g/cc) 5TH ROLL 0.940 min 0.945 D 1505 Weth.A) 

Tensile Properties: 
Yield Strength @pi) 
Break Strength (ppi) 
Yield Elongation (X) 
Break Elongation (X1 

Puncture Resistance (lb) 

Tear Resistance (Lb) 

Dimensional Stability (X) 

ESCR (hrs) 

HANF. DATE : D7/08/1996 
PROJECT NAME : PC TECHNOLOGY 
HR NUMBER : 2210-48 PROJECT # : DS1105 
LOCATION_ : SPEARFISH SD 

TESTING TYPICAL TEST 
FREDUENCY SPECIFICATIONS RESULTS 

I....-.......- . . . . . . . . . . . ..- . . . . . . . 

EVERY ROLL 
EVERY ROLL 
EVERY ROLL 
EVERY ROLL 

\ 

EVERY-ROLL* 

EVERY ROLL 

EVERY ROLL 
'_ 

l/RAILCAR 

130 
75 
10 
120 

80 

45 

-2.00 to 2.00 

1500 min 

171 
206 
17 
430 

107 

58 

-0.28 

Pending 

ASTM 
HETHOD 

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

D 638 Type IV 
2 ipm 

FTHS 101, Heth. 2065 

D 1004 

D 1204 Cl hr, 1OOC) 

D 1693 NSF MOO. 



RAILCAR : PSPX5942 
MATERIAL : HDT 060 HIL 
BATCH # : 070996 
ROLL # : 03039993 

-.$. 

TEST PARAMETER 
. . . . . ..-..w.s. 

Hinimun Thickness (mill 

Carbon Black (XI 

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 (hrs) 

Puality Control Certificate 
. . . . . . . . . . . . . . . . . . ..-........ 

HANF. DATE : 07/09/l 996 
PROJECT NAME : PG TECHNOLOGY 
l4R NUMBER : 2210-48 PROJECT It : DSllOS 
LOCATIOtj : SPEARFISH SD 

TESTING TYPICAL TEST ASTM 
FREQUENCY SPECIFICATIONS RESULTS HETHCO 

. . . . . . . . . . . ..- . ..I........._ . . . . ..- __.......... 

EVERY ROLL 

STH ROLL 

5TH ROLL 

5TH ROLL 

EVERY ROLL 
EVERY ROLL 
EVERY ROLL 
EVERY ROLL 

-. 
EVERY sFOLl’ 

EVERY ROLL 

EVERY ROLL 

l/RAILCAR 

54.0 min 57.0 D 7'31 NSF Hod. 

2.0 to 3.0 2.5 D 1603 

A-l/A-Z/B-l h-2 D 3015 

0.940 min 0.945 D 1505 (Heth.A) 

130 164 
75 202 D 638 Type IV 
10 16 2 ipm 
120 453 

80 102 FTHS 101, Heth. 2065 

45 58 D 1004 

-2.00 to 2.00 0.08 D 1204 (1 hr, 1OOC) 

1500 min Pending D 1693 NSF HCD. 



Quality Control Certificate 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

RAIL&R : PSPX6212 
MATERIAL : HOT 060 MIL 
BATCX #J : 022197 := 
ROLL t : 03043865 

TEST PARAXETER 
. . . . . . . . . . . . . . 

Minimum Thickness (mill 

Carbon Black (2) 

brbon Black Dispersion 

Density (g/cc) 

Tensile Properties: 
Yield Strength (ppi) 
Break Strength lppi) 
Elongation 9 Yield 

Break Elongation 1%) 

Puncture Resistance (lb1 

Tear Resistance (lb) 

Dimensional Stability 1%) 

ESCR (hrsl 

MANF. DATE : 02/21/1997 
PRWEmNAME : P-G TECHNOLOGY 
MR NUMBER : 2210-51 PROJECT t : DSl105 
LOCATION : SPEARFISH, SD 

TESTING TYPICAL TEST ASM 
FXEQUENCY SPECIFICATIONS RESULTS METHOD 

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

EVERY ROLL 54.0 min 59.0 

STH ROLL 2.0 to 3.0 2.4 

5X-i ROLL A-l/A-2/B-l A-2 

5TR ROLL 0.940 min 0.945 

WERY ROLL 130 169 
EVERY ROLL 75 163 
EVERY ROLL. 10 15 
EVERY ROLL 120 402 

EVERY ROLL 

EVERY ROLL 

EVERY ROLL 

l/RAILcAR 

00 

45 

-2.00 to 2.00 

1500 min 

119 

60 

-0.25 

D 751 NSF Med. 

D 1603 

D 3015 

D 1505 (I4eth.A) 

D 638 Type IV 

NSF 54 mod. 

F-IX9 101, Meth. 2065 

D 1004 

D 1204 (1 hr, lOOC1 

D 1693 NSF MOD. 



mT: 
Wality Control Certificate 

--__----_-__-__--___--------- - 

RAILCAR : PSPX6118 MANF. DATE : 09/11/1w5 
MATERIAL : ND1 060 MlL PROJECT NAME : PG TECHNOLOGY 
BATCH # : 091195 WR NUMBER : 2210-47 PROJECT # : DS1105 
ROLL # : 03034954 ,-'r LOCATION - : SPEARFISH SD 

niniwun Thickness (mill 

Carbon Biack (X) 

Carbon Black Dispersion 

Density (g/cc) 

Tensile Properties: 
Yield Strength (ppi) 
Break Strength @pi) 
Yield Elongation (X1 
Break Elongation (X) 

Puncture Resistance (lb) 

Tear Resistance (lbj EVERY ROLL 

Dimensional Stability (X) EVERY ROLL 

ESCR (hrs) l/RAILCAR 1500 min Pending D 1693 NSF HOO. 

TESTING TYPICAL TEST ASi&! 
FREQUENCY SPECIFICATIONS RESULTS HETHCO 

EVERY ROLL 

5TH ROLL. 

5TH ROLL 

5TH ROLL 

EVERY ROLL 
EVERY ROLL 
EVERY ROLL 
EVERY ROLL 

/ 

EVERY ROLL 

54.0 min 

2.0 to 3.0 

A-l/A-Z/B-l 

0.940 min 

190 
167 
16 
430 

D 638 Type IV 

2 ipn 

a0 123 FTHS 101, Heth. 2065 

45 

-2.00 to 2.00 

60.0 

2.5 

A-l 

0.947 

57 D 1004 

-0.05 

D 751HSF Hod. 

D 1603 

D 3015 

D 1505 (Xeth.A) 

D 1204 (1 hr, 1OOC) 



RAILCAR : PsPX5818 ~. 
MATERIAL : HSTO60N002 
BATCH # : 072796 
ROLL f : 0304029s 

TEST PARAMETER 
. . . . . . . . . . . . . . 

Minisun Thickness (mill EVERY ROLL 54.0 min 57.0 D 751 NSF nod. 

' Carbon Black (X) 5TH ROLL 2.0 to 3.0 2.4 D 1603 

Carbon Black Dispersion 5TH ROLL A-l/A-Z/B-l A-2 D 3015 

Density (g/cc) 5TH ROLL 0.940 min 0.944 D 1505 (Meth.A) 

Tensile Properties: 

Yield Strength @piI 
Break Strength @piI 
Yield ELongetion (%I 
Break Elongation (%I 

Puxture Resistance (Lb) EVERY ROLL 

Tear Resistance (Ib) EVERY ROLL 

Dimensional Stability (X) EVERY ROLL 

ESCR (hrr) l/RAILCAR 

Puality Control Certificate 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

MNF. DATE : 07/27/1W6 
PROJECT NAME : P.C. TECHNOLOGY/PC 
MR NUWER - : 2210-56 PROJECT # : DS1105 
LOCATiON : HOUSTON TX 

TESTING TYPICAL TEST ASTM 
FREWENCY SPECIFICATIDNS RESULTS HETHCU 

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

EVERY ROLL 140 181 
EYERY ROLL 75 219 
EYERY ROLL 13 16 
EVERY ROLL 150 461 

80 

45 

-2.00 to 2.00 

1500 min 

97 

55 

-0.35 

Pending 

D 638 Type IV 
NSF 54 modified 

FTnS 101, Heth. 2065 

D 1004 

,D 1204 (1 hr, 1OOC) 

D 1693 NSF )Kx). 

3/ 



GSE CLAY LINING TECHNOLOGY CO. 
3150 1ST AVE. .SPEARFISH,SD 57783 

605-642-8531.FAX: 605-642-8539 
.i % 

GUNDSEAL 
FINAL PRODUCT WEIGHT 

Manufacturing Date: JULY 23,96 

Test Results 

a. 

b. 

Average Thickness .,................ .23 in. 
'. 

Average Total Weight.---'- ,A 1.31 Lbs. sq.ft. 

Nominal Geomembrane Weight .18 Lbs. sq.ft. 

Bentonite Coating Weight 1.13 Lbs.sq.ft. 

Test Results For 

Roll #: 8454 which covers roll& from 

#: 8448 to # 8473 



GSE CLAY LINING TECHNOLOGY CO. 
3150 1ST AVE. .SPEARFISH,SD 57783 

605-642-8531.FAX: 605:642-8539 
2. 

GUNDSEAL 
FINAL PRODUCT WEIGHT 

Manufacturing Date: JUNE 10, '97 

Test Results 

a. Average Thickness.................. .25 in. 

b. Average Total Weigh.&ytr“-... / 1.36 Lbs. sq.ft. 

Nominal Geomembrane Weight ,175 Lbs. sq.ft. 

Bentonite Coating Weight 1.185 Lbs.sq.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 
; -h 

GUNDSEAL 
FINAL PRODUCT WEIGHT 

Manufacturing Date: JUNE 10, '97 

a. 

b. 

Test Results 

Average Thickness . . . . . . . ..*.......e .25 in. 

Average Total Weight"" 
.' 1.34 Lbs. sq.ft. . 

Nominal Geomembrane Weight '_ .175 Lbs. sq.ft. 

Bentonite Coating Weight 

Test Results For 

1.165 Lbs.sq.ft. 

Roll #: 855 which covers rolls from 

#: 850 to # 862 

34 
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GSE CLAY LINING TECHNOLOGY CO. 
3150 1ST AVE. .SPEARFISH, SD 57783 

605-642-8531.FAX: 605-642-8539 . .> 

BENTONITE OUALITY CONTROL VERIFICATION 
DAILY PRODUCTION 

Date: 07-23-96 

Time: AM 

Moisture Content: 8.0% 

Filtrate Loss: 21.6 mL"as received" 
,' 

Free Swell: Drv 34.0 mL/2q. 

Gundseal Moisture: 20.87% 

ckL+Lz22 
Technician 



GSE CLAY LINING TECHNOLOGY CO. 
3150 1ST AVE. .SPEARFISH, SD 57783 

605-642-8531.FAX: 605-642-8539 . -: 

BENTONITE OUALITY CONTROL VERIFICATION 
DAILY PRODUCTION 

Date: 07-23-96 '- 

Time: PM 

Moisture Content: 7.8% 

Filtrate Loss: 16.4-tiL"as received" 

Free Swell: Drv 31.0 mL/2s. 

Gundseal Moisture: 21.08% 

(?zdidLh& 
Teckhician 



W
 



. 
GSE CLAY LINING TECHNOLOGY CO. 

3150 1ST AVE. .SPEARFISH, SD 57783 
605-642-8531.FAX: 605-642-8539 

BENTONITE OUALITY CONTROL VERIFICATION 
DAILY PRODUCTION 

Date: 06-10-97 

Time: PM 

Moisture Content: 8.0% 
- -'-.' 

Filtrate Loss: 17.6 mf;"as received" 

Free Swell:' Drv 34.0 .mL/Za. 

Gundseal Moisture: 20.1% 

c+GLLdA. 
Techngian 



3 3 3 P 

J n P 

J : 

&n
o 

wu
o 

u3
 

l 



GSE CLAY LINING TECHNOLOGY CO. 
3150 1ST AVE. .SPEARFISH, SD 57783 

605-642-8531.FAX: 605~+42-8539 
2 

BENTONITE OUALITY CONTROL VERIFICATION 
DAILY PRODUCTION 

Date: 07-07-97 

Time: PM 

Moisture Content: 7.7% 

Filtrate Loss: 17.6 mI;"as received" ,I 
Free Swell: Drv 31.5 mL/2q. 

Gundseal Moisture: 20.9% 

lkIidG-T& 
Technic&n 

Pro'duction Manager 



19103 Gundle Road 
Houston, Texas 77073 
800-435-2008 
281-443-8564 

14 JULY 1997 For mws-mo 
Tz. i 

JEFFREYBROWN ‘_ 

ENVIROCON INC. 
LABORATORY SITE 300 
CORRAL HOLLOW ROAD 
TRACY CA 94550 

RE: LAWRENCE LMBMORE NATIONAL LABORATORY 
GSE JOB No. 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 HJ3PE geomembranes meet all requirements for NSF 54. Please see attached official listing. 

:’ .& / 
NAl-HANIJ6/Y 

TECHNICALSUPPORTENGINEER 

For environmmfd kg ~o/utionJ . . . he WJ& Comes b GSE.@ 
A GundWQT Environmenfol, Inc. Company 



, 
tTrY-Bl-ls5v 14:03 FH1LL1psmLFlB 713 475 3232 P.WlS 

. . 

f-. E PHILLIPS CHEMICAL COMPANY 

JT?vi: 8639-97 

.r, 

GSE Lining Technology, Inc. 
19103 Gundle Road 
Houston, TX 77073 

FAX: 713-230-8640 

Rick Schaefer 

This letter will certify that the Marlexf resin shown below, 
as supplied by.Phillips Chemical Company, confo-znns to our 
manufacturing~sp6cifIcation. 

. Tee: 
Lot Number: 
P.O. Number: 
Date Shipped: 
Package: 
Quantity: 
Melt Index, ASTM D1238: 
EDLMI Flow Rtte,ASTM D1238: 
Density, ASTM D1505j~,, . 
IILMI/MI Ratio: /' 
Production Date: /' 
ESCR, F/SO,.Cond. B: 
Brittleness Temperature-: 
Color: 

HXiY TR-400GS 
7170422 
VERSAL 
04/30/97 . 
PSPX 6046 
185700 LBS. 

090 G/10 MIN 
;I.2 G/10 MIN 
.93a G/CC 
124. GM/LO MIN 
04/01/97 
1500 HOmLs ** 
c-70 c ** 
101.750 

J. E. Vaden 
Quality Assurance Mznager 

FOZ COA questions call Sharon Robinette, .713-475-3625 

* Reg. U.S. Pet. Off. 
** Nominal value (not tested 02 each lot) 

cc: QA-File-XC 



Report Date 
08-Jul-97 

Welding Rod Test Results 

Test Date: 07-J&97 
RaiI Car No. PSPX6046 
Resin Type: TR 400GS 

Lot No. .a. 7170422 

Property ’ Test Method Result 
‘_ 

Average Thickness, in. measurement by caIiper 0.199 

Melt Flow Index, g/l0 min. ASTM D 1238, (19OL2.16) 0.09 

Density, g/cc ASTMD 1505 0.945 

Carbon Black Content, % 1 ASTM D 1603 t 2.4 



19103 Gundle Rood 
Houston, Texas 77073 
800-435-2008 
713-443-0564 
Fax: 713475-6010 

July25,1997 

Mr. Je.&ey Brown 
Construction Manager 
Em&con, Inc. 
5200 Little Brush Road 
PlaceMe, Camomia 95667 

Re: Lawren& Livermore National Laboratory Closure; GSE Job L1241 

Dear Mr. Brown, 

This letter will serve as the certitication that the 60 mil texture Gundd installed at the Lam-en= Livermore 
National Laboratory Pit 6 LancKU Closure Cover Site 300 in Tracy, California by GSE Lining Technology is in 
aaxxdance to the mantictors imructions. GSE installd this product in July 1997. 

If there are any cp2stiom, please cdl. 

for environmental lining solutions . . . the world comes to GSP 
A Gundle/SLT Environmental, hr. Compony 









RAILCAR : ACFX59181 
MATERIAL : FA208008OJ 
BATCH # : 070697 ..s, 
ROLL # : 10071824 

Quality Control Certificate 
----------------_____________ 

TEST PARAMETER 
-------_______ 

TESTING 
FREQUENCY 

---___-----__ 

TYPICAL TEST 
SPECIFICATIONS RESULTS 
-----------e-v -_-____ 

Asm 
METHOD 

-----m---___ 

Average Thickness (mill ST'HROLL 200.0 min 204.0 D 1777 

Carbon Black 1%) STH ROLL 

Density (g/cc) 5TH ROLL 
Wt/Unit Area (net) lb/sf 5TH ROLL 

Tensile Properties: 
T.S. B Break, MD (ppi) 
T.S. Q Break, FAB (ppf) 

5TH ROLL 
5TX ROLL 

_ -. .--. 

Peel Strength (g/in): 
Min MD Top (g/in1 
Min MD Bottom (g/in) 

ST-H ROLL 
5TH ROLL 

Avg. MD Top (g/in) 5TH ROLL 
Avg. id Bottom (g/in1 5TH ROLL 

MANF. DATE : 07/06/1997 
PROJECTNAME : LIVERMORE LABS CMS 
i-42 NUMBER\- : 1680-01 PROJECT # : L1241 
LOCATION : PLACERVILLE CA 001 

2.0 to 3.0 2.3 

0.940 min 0.957 
0.160 min 0.195 

D 1603 

D 1505 04eth.A) 
D 3776 

25 114 D 5034/D 5035 
480 1662 D 5034/D 5035 

227 min 612 
227 min 601 

454 min 794 
454 min 761 

l The above test results assure the quality of the folloving roll #: 
10071825 10071826 10071827 10071828 

F 904 

F 904 

F 904 
F 904 



FAILcpR : ACFX59181 
MATERIAL : FA208008OJ 
BATCH # : 070697 Y: 
ROLL # : 10071829 

TEST PARAMETER 
----m----_--__ 

Average Thickness (mill 

Carbon Black (5) 

Density (g/cc) 
Wt/Unit Area (net) lb/sf 

Tensile Properties: 
T.S. B 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 
---------__--_------_________ 

MANF. DATE : 07/06/1997 
PRWECTNAKE : LIVERMORE LABS CLOS 
MR'NUMBER : 1680-01 PROJECT # : L1241 
MCATION : PLACERVILLE CA 001 

TESTING TYPICAL TEST 
FREQUENCY SPECIFICATIONS RESULTS 

-------e----e- -----..------m- _------ 

5TH ROLL 200.0 min 202.0 

5'K-I ROLL 2.0 to 3.0 2.3 

STH ROLL 0.940 min- 0.957 
STH ROLL 0.160 min 0.196 

STHROLL 25 56 

.- -’ i .. 

STH ROLi 227 min 987 
5TH ROLL 227 min 1243 

STHROLL 454 min 1361 
STH'-ROLL 454 min 1565 

ASTM 

METROD 
----------e- 

D 1777 

D 1603 

D 1505 (Meth.A) 
D 3776 

D 5034/D 5035 

F 904 
P 904 

F 904 
F 904 

* The above test results assure the quality of the following roll #: 
10071830 10071831 10071832 10071833 



Quality Control Certificate 
----------------------------- 

ROLL # : 10071830 

TEST PARAMETER 

Average Thickness hil) 

=ILcAR : ACFX59181 
MATERIAL : FA208008OJ 
BATCH # : 070797 .:. 

Carbon Black (I) 

Density (g/cc) 
Wt/Unit Area (net) lb/sf 

Tensile Properties: 
T.S. B Break, MD (ppi) 

Peel Strength (g/in): 
Min MD Top (g/in) 
Mir. m Bottom (g/in) 

Avg. MD Top (g/in) STX Rr)LL 454 min 951 
Avg. MD Bottom (g/in) STX ROLL 454 min 747 

TESTING 
FREQUENCY 

----m-m-_-w-m 

TYPICAL TEST ASTM 

SPECIFICATIONS RESULTS METHOD 
----------m_-- _---___ -_------_-__ ,- 

STHROLL 200.0 min 202.0 D 1777 

STH ROLL 2.0 to 3.0 2.3 

STH ROLL 
5TX ROLL 

0.940 min 
0.160 min 

0.957 
0.192 

D 1603 

D 1505 1Meth.A) 
D 3776 

5TH ROLL 25 53 D 5034/D 5035 

- -. 
5TH ROLi 
STR ROLL 

MANF. DATE : 07/07/1997 
PROJECTNAME : L1VExM0RB LABS CLQS 
MR NUMBER" : 1680-01 PROJECT # : L1241 
LOCATION : PLACBRVILLB CA 001 

227 min 714 
227 min 560 

* The above test results assure the quality of the following roll #: 
10071831 10071832 10071833 10071834 

F 904 
F 904 

F 904 
F 904 



Quality Control Certificate 
--------------_---__--------- 

RAILCAR : ACFX59181 M?NF. DATE : 07/07/1997 
MATERIAL i FA2.08008OJ PROJECTNAME : LIVERMORE LABS CLOS 
BATCH # : 070797 .'r. m NUMBER-- : 1680-01 PROJECT # : L1241 
ROLL # : 10071835 MCATION : PLACERVILLE CA 001 

TEST PARAMETER 

Average Thickness (mill STH ROLL 200.0 min 205.0 D 1777 

Carbon Black (%) 

Density (g/cc) 
Wt/Unit Area (net) lb/sf 

Tensile Properties: 
T.S. a Break, MD (ppi) 

Peel Strength (g/in): 
Min MD Top (g/in) 
Min MD Bottom (g/in) 

Avg. MD Top (g/in) STH ROLL 454 min 1141 
Avg. MD Bottom (g/in) 5TH ROLL 454 min 974 

TESTING TYPICAL TEST ASTM 
FREQUENC-Y SPECIFICATIONS RESULTS METHOD 

------a--m---- --------______ _______ 

STX ROLL 

5TH ROLL 
STHROLL 

STHROLL 25 54 D 5034/D SO35 

5.8% ROLL 
STH ROLL 

2.0 to 3.0 

0.940 min 
0.160 miri 

227 min 882 
227 min - 743 

2.3 

0.957 
0.195 

l The above test results assure the quality of the following roll #: 
10071836 10071837 10071838 10071839 

D 1603 

D 1505 (Meth.A) 
D 3776 

F 904 
F 904 

F 904 
F 904 



quality Control Certificate 
-----------------_-_--------- 

RAILCAR : ACFX59181 MANF. DATE : 07/07/1997 
MATERIAL : FA2080080J PROJECTNAME : LIVERMORE LABS CLOS 
BATCH # : 070797 .:z Ml3 NUMBER- : 1680-01 PROJECT # : L1241 
ROLL # : 10071840 LOCATION : PLACERVILLS CA 001 

TEST PmTER FREQUENCY SPECIFICATIONS 
-----------_-- --_----__-_--- -_-_-_-----_-_ 

TEST ASTM 

RESULTS METHOD 
m------ _---__-_---_ 

Average Thickness (mil) STH ROLL 200.0 min 203.0 D 1777 

Carbon Black (Sl 5Z-I ROLL 2.0 to 3.0 2.3 

Density (g/cc) STKROLL 0.940 min 0.958 
Wt/Unit Area (net) lb/sf STHROLL 0.160 min 0.199 

Tensile Properties: 
T.S. 6 Break, MD (ppi) STH ROLL 25 50 D 5034/D 5035 

Peel Strength (g/in): -- _ 
Min MD Top (g/in) 5lT-i ROLL 227 min 
Min MD Bottom (g/in) STH ROLL 227 min 

925 
1011 

Avg. MD Top (g/in) 5TH ROLL 454 min 1177 
Avg. MD Bottom (g/in) 5TH ROLL 454 min 1259 

TESTING . TYPICAL 

* The above test results assure the quality of the following 
10071841 10071842 10071843 10071844 

roll #: 

D 1603 

D 1505 (Meth.A) 
D 3776 

F 904 
F 904 

F 904 
F 904 



RAILCAR : ACFX59181 
MATERIAL : FA208008OJ 
BATCU # : 070797 ..s, 
ROLL # : 10071845 

TEST PARAMETER 

Average Thickness (mil) 

Carbon Slack (t) 

Density (g/cc) 
Wt/Unit Area (net1 lb/sf 

Tensile Properties: 

T.S. B 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 
____-__---_--_--___---------- 

TESTING 
FREQUENCY 

------m------e 

STHROLL 

STHROLL 

STHROLL 
STHROLL 

STHROLL 

._ -.--. .- _ 
5Til ROti 
STIIROLL 

STXROLL 
5TH ROLL 

MAN-F. DATE : 07/07/1997 
PROJECTNAME : LIVERMORE LABS CLOS 
MX NUMBER. : 1680-01 PROJECT # : L1241 
LOCATION : PLACERVILLE CA 001 

TYPICAL TEST ASM 
SPECIFICATIONS RESULTS METHOD 

200.0 min 

2.0 to 3.0 2.4 

0.940 min 0.958 
0.160 min. 0.190 

25 

227 min 593 
227 min 674 

454 min 724 
454 min 782 

202.0 

57 

l The above test results assure the quality of the following roll #: 
10071846 10071847 10071848 10071849 

D 1777 

D 1603 

D 1505 (Meth.A) 
D 3776 

D 5034/D 5035 

F 904 
F 904 

F 904 
F 904 



Guality Control Certificate 
----_-----___-_______________ 

PAILCAR : ACFX59181 
MATERIAL : FA2080080J 
BATCH # : 070797 
ROLL # : 10071848 .' 

TEST PARAMETER 
---_---------- 

Average Thickness (mill 

Carbon Black (t) 

Density (g/cc) 
Wt/Unit Area (net) lb/sf 

Tensile Properties: 
T.S. 0 Break, MD (ppi) 
T.S. 0 Break, FAB (ppf) 

Peel Strength (g/in): 
Min MD Top (g/in) 
Min MD Bottom (g/in) 

Avg. MD Top (g/in) 
Avg. MD Bot'com [g/in) 

MANF. DATE : 07/07/1997 
PRCJEmNAME : LIVERM0P.E LABS CLOS 
MR NUKBEP : 1680-01 PROJECT # : L1241 
LOCATION : PLACERVILLB CA 001 

TESTING TYPICAL TEST ASTM 
FREQUENCY SPECIFICATIONS RESULTS METHOD 

-------mm----- ----------_--- _-__-_- _-_-_-__-__- 

5TH ROLL 

STHROLL 

STHROLL 
5THROLL 

STH ROLL 
STH ROLL . . 

c -'I-/ 
.- 

5TR ROLL 
ST'H ROLL 

STHROLL 
STHROLL 

200.0 min 203.0 D 1777 

2.0 to 3.0 2.4 D 1603 

0.940 min 0.958 D 1505 (Meth.A) 
0.160 min 0.192 D 3776 

25 122 D 5034/D 5035 
480 1787 D 5034/D 5035 

227 min 849 F 904 
227 min 815 F 904 

c 

454 min 1073 F 904 

454 min 1080 F 904 

* The above test results assure the quality of the following roll #: 
10071849 10071850 10071851 10071852 



Quality Control Certificate 
-------------__-___-_________ 

RAILCAP. : ACFX59181 
MATERIAL : FA208008OJ 
BATCH # : 070797 
ROLL # : 10071852 -'= 

TEST PARAMETER 

Average Thickness (mil) 

Carbon Black (I) 

Density (g/cc) 
Wt/Unit Area (net) Ib/sf 

Tensile Properties: 
T.S. 0 Break, MD (ppi) 

Peel Strength (g/in): 
Min MD Top (g/in1 
Min MD Bottom (g/in) 

Avg. MD Top (g/in) 
Avg. b Bottom (g/id 

TESTING 
FREQUENCY 

ST!i ROLL 

STH ROLL 

STHROLL 
STH ROLL 

ST" ROLL 

, 
-.- r_ .. 

STE? ROti 
STHkOLL 

S-i% ROLL 
STHROLL 

MANF. DATE : 07/07/1997 
PROJECTNAME : LIVERMORE LABS CLOS 
MR NUMBER : 1680-01 PROJECT # : L1241 
LOCATION : PLACERVILLE CA 001 

TYPICAL TEST ASTM 
SPECIFICATIONS RESULTS METHOD 

200.0 min 

2.0 to 3.0 

0.940 min 
0.160 min 

25 

227 min 
227 min 

454 min 
454 min 

205.0 D 1777 

2.2 D 1603 

0.958 D 1505 (Meth.A) 
0.193 D 3776 

57 D 5034/D 5035 

734 F 904 

639 F 904 

953 F 904 
845 F 904 

* The above test results assure the quality of the following roll #: 
10071853 10071854 10071855 10071856 

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



“~UALI7-Y PEOPLE MAKING QUALITY PRODUCTS’ 
zk-wding 

June 27, 1997 

19103 Gundk Road 
Houston, TX 77073-3515 .yr 

., 

Safely Through Accountability 

Mobil Chcmkl, a major supplier of quality polyethylene, has shipI& 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 l-ted here in Beaumont. If you should need 
fhther information or another copy of this report please caII your s&s office in kving, 
TX 214-580-1040. , 

Resin IdeWfkation 

Pdwt Trpe 
IAcNl2nlbu 
Hoppa Car Number 
c&ax&iv shipptxi 
Date of Manu~ 
P-0. Number 

KDA-025 
Y-50877 
ACFX-59181 
193,850 

02-Jun-97 . 
008oo2172~~‘--~ 

Luaiou sbippaa to 

Wuafkld. TX ‘_ 

Resin AaaIysis 
Test Lot Data 

‘Melt rllciex (gmsiul mill) x.5 0.65 
-tr(gmdcE> 0.953 

Thank you for your business. If you need additional assistance, please do not hesitate to 
contact our Sales Representative in your area. 

sinccre1y, 

C. A. Winney 
Quality Assurance Specialist 



Job Information 

Hydraulic Transmissivity Test Results 
ASTM D 4716 

Job Name : Envirocon 
MRNo. : 
Job No. : 

1680-01 
L1241 

Sample Information 
Roll No. : 10072010 

Resin Lot No. : Y-50875 

Product I.D. : xL4000N00 1 

Test Information 
Boundary Conditions: . SS Plate 

_ -- . . . HvDerNet 
,,’ SS Plate 

Test Conditions : 10000 psf normal load(s) 
0.1 gradient(s) 

Results : 

Transmissivity, m’hec r 
Gradient 

1 Pressure (ps# 0.1 
I 10000 I 

Technician: Mike Emerv 
Test Date: 7/l 6/9; 

Report Date _ 
07/30/97 

2.92E-03 



Report Date 

07l3Ol97 

Job Information 

Hydraulic Transmissivity Test Results 
ASTM D 4716 

Job Name : Envircon 
MRNo. : 1680-01 
.--Job No. : 

Sample Information 
Roll No. : 10071846 

Resin Lot No. : Y-50877 

Product I.D. : 

Test Information 
Boundarv Conditions: 

XL,4000NOO 1 

SS Plate 
HwerNet 
SS Plate 

Test Conditions : 10000 PSF normal load(s) 
0.1 gradient(s) 

Results : 

Transmissivitv. m2/sec 

Technician: Mike Emery 
Test Date: 7/ 1 o/97 



Report Date _ 

07/30/97 

Hydraulic Transmissivity Test Results 
ASTM D 4716 

Job Inforhuztion 
Job Name : Envircon 

MRNo. : 1680-01 
Job No. : L1241 

Sample Information 
Roil No. : 

Resin Lot No. : 
10071823 
Y-50877 

Product I.D. : XL40QONOO 1 

Test Information 
Boundary Conditions: *_ 

- -. -_. .. 
SS Plate 

HyperNet 
SS Plate 

Test Conditions : 10000 PSF normal load(s) 
0.1 gradient(s) 

Results : 

Transmissitity, m’/sec 

Technician: Mike Emerv 
Test Date: 7/l o/9; 
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Job Information 

Sample Iitformation 

Report Date 
07l30197 . 

Hydraulic Transmissivity Test Results 
ASTM D 4716 

;.r- 

Job Name : Envirocon 
MRNo. : 1680-01 

-Job No. : L1241 

Roll No. : 
Resin Lot No. : 

10071988 
Y-50875 

Product I.D. : FA2080080J 
Geotextile (A) : 
Geotextile (B) : 

8 oz. 
8 oz. 

Test Information 
Boundary Conditions: 

_ -. .: 
,’ 

SS Plate 
Composite 

SS Plate 

Technician: Mike Emerv 
Test Date: 7/l 6197 

Test Conditions : 

‘_ 
500 psf 

0.1 
normal load(s) 
gradient(s) 

Results : 

Transmissivi~. m2/sec 



Report Date 

07/3 o/97 

Hydraulic Transmissivity Test Results 
ASTM D 4716 

Job Information 
Job Name : Envirocon 

MRNo. : 
Job No. : 

1680-01 
L124f 

Sample Informalion 
Roll No. : 10071824 

Resin Lot No. : Y-50877 

Product I.D. : 
Geotextile (A) : 
Geotextile (B) : 

FA2080080J 
8 oz. 
8 oz. 

Test Information 
Boundary Conditions,’ 

.e -.- ,- 
SS Plate 

ComDosite 
,’ SS Plate 

Test Conditions : 500 psf normal load(s) 
0.1 gradient(s) 

Results : 

Transmissivity, m*/sec 
I Gradient 1 

I Pressure /usf) I 

I 500 I 

Technician: Mike Emery 
Test Date: 7/ 1 o/97 

5.94E-04 
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mt 

nurchr 

---*-*** 

SRC-01 

1680-01 

168.'-01 

16a0-01 

1635-01 

1630-01 

1660.01 
15ac-01 

uac-aa 

1680-Cl 

158Q-Cl 

1680-01 

lsao-oi 

laao.oL 

15EO-CL 

:mc-0: 

1550-01 

ZOO-O? 

1633-01 

sao-01 

i68i)-Gl 

1683-01 

wag-cl 

1583-33 
:6&O-01 
l;sc-Gl 

i5BO-01 

s-smplr 13 

~.....~.~ --*-.----- 

10071824 ACPXSYI3’, 

1007~825 acfX5Plar 

10371826 acmixai 

10071Eal ACFX53&81 

t007iaa8 hcFx59181 

LOO71829 ac*~59181 

10071830 ACF%SQLPl 

loa7163i AC?xSS X8 1 

LOO71Y32 Acze9aaz 

1007:033 ACFXS9131 

lOC7L934 ACFX59;31 

1007:335 AcccFxs3;31 

10371816 ACFXSS 13 1 

20171837 ACFXSSIBL 

1037183P ACPXS3L31 

1007LE39 hC;-x5318 1 

~OC7L.340 xc7xs9LP1 

lCQ7184i hQx59ral 

L.GU71642 Acx59131 

lOC7lJ13 AC?:iS918 Z 

a~c7L3bb ACTX5918: 

13071845 acPx59lPl 

:3c71a.H XFEYIBL 

SCi37iC49 ACPX5313 1 

,00718;0 AS-X59131 

iOC7135L hcxciYl8: 
aoo71a3a AcTxs9lai 

Bail C= 

,su.ecr 

.I****----*_ ..,.-r--*-*- 

FAZ3BOObOJ 
FA2QPGOSOJ 

.s.z360aah- 

?haG8008oJ 

~A108COOoZ 

fhacaco30J 

mzo0aaso*’ 

Fuoaoa853 

IA70830PW 

ZA208306W 

?A2C1008CJ 

Fx208008CJ 

FA20E008CJ 
P~0800815 

PA208003C.l 
?a2cEco3cJ 
FA238COB3J 

sa203coao; 

f.UO300803 

TA303058OJ 

zz2J3ccaoJ 

Fx08008cv’ 

~iuO8308OJ 

PXGECO8PJ 

Fa238UQ3Qr’ 

F7UQBCGBCJ 

FAZO600603 

0:/06/1~9? 

07l04/1991 

07/Q6/a997 

0~/06/1997 

07/c6/a997 

a7Ja6Jx397 

07/57/1997 

07t57/1997 

67!07/1997 

07/07/:997 

07/o7/a357 

07/07/2997 

O?/C7/SY97 

c:/c7/;397 

Oi/J7/1597 

57/07/a997 

07/07/L997 

07/07/1997 
O?/C7/L997 

07/07/1~91 
O?,m;L997 

07/rJ7:‘,997 

C7/37/1347 

07/27::1997 

37/>?/L997 

Q7JG7!1997 

0?/07/1997 

**.I----*- 
07/OS/L937 

07/C3/1991 

07/04/1997 
C7iO?/l997 

07/09/0797 

Q-l/09/1997 

C7/09/1997 

07/03/~997 

07fD9/~997 

07/0?/1997 

37/c9/1937 

07/09/1937 
07/09/l997 

a?/c9/19¶7 

07/Q9/1997 
0?/59/~957 

0~/P9/~99~ 

o?/s9/L3s? 

07/03/1537 

07/03/1997 

37/03/LYY7 

07/09/199~ 

07/59/1997 

c7/c9/1997 

07/09/1E97 

37/39/L997 

07/CY/~997 

x011 

lmgth 

rr. 

*-_*__ 

260 

200 

200 

2OC 

205 

200 

205 

200 

a00 

a05 

200 

300 

2CC 

200 

220 

205 

200 

a00 

230 

200 

200 

a00 

ZQO 

2CO 

200 

200 

200 

27 



1 
66 SyNTHEnC lNDUS77WS 
Geosynthetlc Products Division 
GS‘E Lining Technology 
Karen Louie 
19103 Guncile Road 
Houston, TX 77073 .+r 
BoL: 620001 PO SO5432?-00 

. 

June 20,1997 

This is to certify that Product GEOTEX= 86 I, 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 average roll value is calculated as the 
mean minus two standard deviations, yielding a 97.5 percent confidence level. This geotextiie has been 
continuously inspected for the presence of needles and none we:: derected. 

PHYSICAL PROPERTY TEST METHOD U.S. UNITS S.I. UNITS 
Weight ASTM D-5261 8.0 odyd2 270 g/m’ 
fhic!aess 

Tensile Strength 

Elongaticn 

Trapezoidal Tear 

Mullen Burst 

ASTM D-S 199 

ASTM D-4632 

ASTM D-4632 
ASTM D-4533 

ASTM D-3786 

90 miis 

220 Ibs 

50 % 

95 lbs 

420 psi 

2.2 mm 

975 N 

50% 
42oIi 

2895 Kpa 

Punctur:: Strength 
AOS 

Permittivi!y 

ASTM D-4833 

ASTM D-475 1 

ASTM D-%9 I 

135 lbs 600 ‘Ei 

80 US Srandard Sieve 0.180 mm 

1.5 set’ 1.5 set’ 

Perrneabiiity ASTM W-491 

F!ow Rate ASTM D-449 1 

7-J V Resistance ASTM D-4355 
%7.q* R&d ail.5 SW M”n qa”,, i” xenon Arr ‘Weuktfaauu 

0.39 crdsec 

110 gpm/fr 

70 % 

0.38 crrdsec 

4480 !pm,‘rr? 

70 % 

3 id Wciser 
Technical Manager 
Performance Nonwovens Division 

Synthetic Industries, Inc. 
4019 Industry Drive l Chaflancqa. Tennessee - 37416 l USA 

Tele&one + 423-899-0444 l Fax * 423-699-7019 - l-800-621 -0444 



synthatic Xndustriea 
Indiviclul Roll oata 

Bill of !CddiT~:620172 

lZ=ll scy:e Batch m9c3/ Lab fen3 ile Slcmgacian Trap Tear iVulle;l Purxt AOS Pemit 
Number Number Area Ti$ck (MD1 (X.sD) mD) mw) NJ) [XX21 Burst Resist 

f-Y mils lb5 15,s * l lbr lbn psi lbs m S-C-1 
P5261 05199 D4632 LX632 04632 LX532 bc5?3 DC533 03786 D4033 D175l 04431 

---------------------------.-----------------------------------------.--------------------------- 

5~9C859A 861 50551 8.6 120 239 323 69 77 106 140 494 163 
509C893A- 861 50551 a.7 123 768 346 71 79 114 L6L) 47s a77 
so9c4azA 861 50551 8.3 11s 25s 69 108 471 173 
5090906A 861 50551 9-a 127 276 355 74 El 124 161 491 164 
5090947A ebl - 51551 8.6 115 

E0 EEJd N31Sf-U-! 533 8900TE6ETL z0 :sT, L66T/60/LO 



06/13/97 

Systharic Iduseries 
Xricl~viaual Roll Data 

Bill of Lading:61P94a 

16:25 Page 1 

JrOll Etyle Bateh Mass/ Lgb Teuiile 
Hum&r Area %cX (Isoj 

Elongation &ap Tear kuller. Puna AC8‘ Permit 
m&her i%WD) (Mp1 IXMD) &Do) iX?dD) Burst Resint 

OW mila lbe Es t 9 lbs Ibs psi 1ba mm SIX-1 
05261 D5J.99 MS32 DO632 34632 DJ632 D4533 D4S33 D1786 ~4633 D47Sl ~14491 

"""-""_"-~I~""""-------""*--~.~"------."--"-.--"--~""--"---"""-""-"-.~"-"-~""""~ -"""-.-"-""-_s" 
50933SdA 841 SOSSL 8.9 126 248 359 70 76 108 ls9 486 159 
50JG964A 861 50.551 8.7 126 268 71 122 47: 179 
5090968A $62 f0551 8.4 121 2sv 337 69 76 x21 1s2 477 161 
509’J972R 161 . 50591 8.3 176 249 66 122 504 I61 
S090980A 861 50551 8.5 la.9 269 335 70 79 1:3 147 475 164 



QS/i9/91 

Roll style 
L-amber 

Batch Mass/ gab 
Nwber A-ea Thick 

any lrii.. 
D5251 05199 

------w------------. 

50551 a.3 LlC 
'0551 8.6 120 
50551 a.8 124 
so551 s.4 116 

.90552. 8.1 127 

Tennfle ~lougatiora Trag Tear MUllen FUX; AOS ?etit 
bw) mtD1 @lDJ &KD) WlDL c&.D~ BUrSt Resist 

lb= lbn * 5 lbs lbs psi Lba nun set-1 
D4632 D4632 04632 D4632 1X533 D4533 D3786 C4833 D47.51 IRay1 
--------_-------------------------- -------------- _-___- 

264 323 71 76 13.9 161 520 164 
261 3fa 64 77 10s I.46 481 16-I 
269 339 70 78 117 151 476 171 
238 50 99 460 ass 
247 325 70 76 126 14s 434 161 

OP:S2 mga 1 





Ibte: 07/on191 FArJRlC ROLL nEmT RY ccc ROLL y Paga: 2 
Time; 17;15:2J.51 t'r0111:0?,'06/97 T0!ll7/0?/97 

DliOhf9~ 
111106J~7 
OlfG6lY7 
W/06/37 
07iO6/97 
07/06/Y-l 
OI/U7/97 
01/01/91 
07/V-t/9? 
07/01/97 
07/07/9? 
07/07/97 
07/0?/97 
W/O?/97 
0’1/07/97 
01/07/97 
07/07/97 
07/07/97 
07/07/9? 
07/01/9? 
w/07/97 
07/0'1/Q7 
m/07/97 
m/ori97 
D7/0’1/97 
07/D7/97 
07/07/97 
07/01/9’1 
4-t/01/91 
01/07/W 
07/G-l/97 
01/07/97 
07JD1~97 

16856762 5090940 
laa54762 50YO940 
18B56762 5090940 
18156762 5090910 
18056761 5090920 
ltlOS6761 51190920 
18056761 GO90920 
19056761 5090920 
18856761 SOYU!uD 
lnn56761 5fmfl926 
lb056711 SW0964 
18856761 5090920 
LaBs6711 5Q90969 
11056711 5090964 
10856711 5070964 
16656711 509096b 
16856711 6090964 
lAR56711 W9OY64 
IDE56715 5060955 
lflB56715 5060955 
38856715 506095S 
3DB56115 5060955 
lul456rls SO60955 
18856715 5060955 
111856114 5090957 
lU856715 5060955 
lUU567l4 so903s7 
lDll56714 5090957 
lBB56714 5090957 
LUU5C?I4 saw957 
18056714 so90957 
lR85.7006 509n909 
18857006 5090903 

~faa~~ewtew-~20~0a~aeee~~~~ -, @e. -- Ifto 5-381-898 ~~805we--swQw--- 
olfo7t47.-rooumso.-~~na~ RRORIMI 

lDO11826* IWOfJfJOBOJ 
loo?la27~ YA208008UJ 
laD7~b26, PP,7D@DDBOJ 
10071b28 Pn2OaOGB OJ 
lDO?lB2b PAlUBOOEDJ 
lDu71BPY, l’ft208006OJ 
lOD71fl~D- FAZWJWJBUJ 
lDD71331- fwo6aob0,~ 
10071Y32" FA208WXJD.J 
10011033 FA2UbDo(IOJ 
Iao7IelP YG'uBDOBOJ 
lOO-tlU1~ YA2UBUDUUJ 
lou'tl8~4- Fn2oeoutIoJ 
100318~L FA2UtlflOtiOY 
10071836, t'A201100tlO.7 
10071637- FA2ooaaaoJ 
10(171838 m2onfloaoJ 
10071838- PA2DQODbO.l 
10071838 FA20B00b0J 
100?1839- PAa0000boJ 
10071e4n, YA2O~ODRu.7 
iUn71641~ FAZD8llDDOJ 
lOU'Ilb42- PA2DbOOEOJ 
10071143 m2ObDQ8DJ 
100111143- FA2OUDO8DJ 
lOL\'I1843 Fh'LOWDUDJ 
kODIIWC FAZUBOO80J 
10u'11645- PA2ObOO8OJ 
JOOflbJb- PA20dOOBOJ 
10071849.. FA2D8OOBO.I 
1007mn-- tw~bx10~ 
10071851- PAZOb0DBD.J 
10071b52.' PA2090DBD.l 

MlKOBD8200 
FBROBOR200 
FBK0808200 
mtoeotma 
FUuOBUll2DD 
MROS082GO 
FnRGaOu2UD 
FtlRDb08200 
PDR0bDY2OO 
FBROUOOloO 
FUWOUUb~OO 
PtrRObOb.200 
enRaaob2ou 
FBRDdOb2UD 
FFlRDbaU200 
FuHObOfJ200 
PlIltObOJ200 
PORObDl2OD 
PBROCOI200 
QHHoflnl2Da 
PQROllOl2DO 
MR0&06200 
FllROOOU2DO 
MRDU002UO 
mtDI(o(I2Uo 
Yw.ue.Gs2oo 
l%4wBoa2Uo 
PBR0801200 
F-m0B0&200 
m0005204 
Flm0D0R20D 
FllROUDB2DO 
PER06'08200 

FABRIC rJ oz. S.1.,b61.15 
FABRIC I) M. 5.1.,b61,15 
FMHlC 6 OZ. S.I.,R61.15 
FAllWlC b OZ. E.I.,Y6I.I5 
FABRIC II OZ. 6.X.,861,15 
PABKIC a oz. S.I.,861,1S 
FADRIC fl OZ. S.I.,861,15 
FADRIC (1 OZ. S.l.,8h1,15 
FABRIC b OZ. S.I.,961,15 
FABRIC (I 0%. 5.1.,161.15 
FWUIC P oz. S.1..861.15 
PAbYlC R OR. S.I.,tlhl.l5 
FABRIC 6 OZ. S.I.,Bbl.l5 
PAORIC 6 oz. S.I..BGl.l5 
PMftIC e o-2. s.I.,e61.15 
FNWIC 8 02. S.t.,861.15 
waw1c 8 02. S.I.,161,15 
FABRIC 0 02. 6.I.,861,15 
Ml3HIC B tlA R.3..R61.15 
FAFlRIC e oz. s.1..&51,15 
FABRIC b 01. 5.X.,861,15 
FMNtIC B 08. S.l.,l61.15 
YMlHlC 8 oz. 6.I.,l?CL,15 
FABRIC 8 OZ. S.1.,661.15 
PAmIC u oz. s.1.,e61.15 
FRnRIC b OZ. S.C.,861,15 
PAURIC I oz.. Y.I.,86L,l5 
YABRIC b OZ. S.I.,861,15 
PAwtIC b oz. o.z.,a61.15 
P)rBRIC B OZ. 6.1.,861.15 
PAIIRIC B OZ. S.l.,B61.15 
CAflRIC U OZ. S.I.,EbL.LS 
FMIUCC B OZ. S.I..Sbl,lS 

181156764 
lP.056764 
lB856764 
16056766 
18856766 
18056766 
I!~956766 
1.8856766 
1nE.67L6 
lYtJ56~DY 
10856?D‘3 
11056116 
16856701 
lUU’,6701 
188567Ob 
le6567ot 
ll)tISli7Ub 
lZWSb71? 
1fm56?12 
18856712 
18856712 
111856712 
2805671.2 
180567l.O 
.lB0S67LD 
16ES67LZ 
18656710 
1rl056’110 
lC~1356710 
18856710 
1lJ856710 
18857012 
1tla57012 

5OYO91B 
509091l3. 
VJ'JOYlLi 
snrtnr~n 
5090910 
50Y091.0 
509491G 
5UPWlD 
6D9091U 
6090921 
5fJ90721 
509OYIO 
5090921 
501)01)21 
5090921 
509fJY21 
so90921 
509O!v?1~ 
5090970 
5D90970 
5090970 
5D90970 
3UYUYllJ 
5090912 
5090972 
so90910 
5090972 
io90972 
54?097? 
5490911 
50909’31 
509(1n91 
5090891 











EVERGREEN 

TG700 
x 

-: ._ 

This letter is given to you as an advisement of our typical properties and is not a certification of 
the property values with respect to any given roll. 

TG 700 is a U.V. stabilized, spunbonded, continuous filament, needlepunched, nonwoven, 
polypropylene geotexiile. Special additives are incorporated in our Geotextiles to provide high 
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 sampling and testing frequencies have found the following 
represent&ve average roll properties: 

. 

Prouertv Test Procedure 

Weight 
Thickness 
Grab Strength 
Grab Elongation 
.Tear Strength 
Mullen Burst 
Puncture Resistance 
A.O.S. 

Permittivity 
Water Permeability 
Water Flow Rate 
U.V. Resistance 

(500 hrs) 

(1) 

(2) 

ASTM D 5261 
ASTM D 5199 
ASTM D 4632 
ASTM D 4632 
ASTM D 4533 
ASTM D 3786 
ASTM D 4833 
ASTMD 4751 

ASTM D 4491 
ASTM D 4491 
ASTM D 4491 
ASTM D 4355 

Minimum Average Values 

8.0 
85 
215 
50 
85 
375 
100 
.212* 
(70) 
1.3” 
0.3” 
100” 
7oP) 

oz/yd2 
mil 
lbs 
% 
lbs 
psi 
Ibs 

US Sieve 
set-1 
cm/ set 
gP/ft2 
% 

Values in weaker principle direction. Unkss noted otherwise, these values represent 
minimum average rolI values (i.e., test results from any sampIe roll in a lot, tested in 
accordance with ASTiM D 4759-88 shall meet or exceed the minimum values listed). 

W resistance testing is based on results from independent conformance testing conducted 
at South FIorida Test Service. 

*Determined at time of manufacturing; storage and handling conditions which differ from 
those found in ASTM D 4873-88 may ese properties. 

5775-B Glenridge Drive / Lakeside Center, Suite 450 / Atlanta, Georgia 30328-5363 
Tel. 404-250-1290 I Fax 404-705-9650 I 800-984-9784 

200 ,&filler Sellers Drive ! Evergreen, Alabama 36401 
3/24/97 

Tel. 334-578-9003 / Fax 334-578-6141 
A subsidiary of The Temar Corpomtion 



Tmsaf coIPomon 
1210 citizens Parkmy 
Momw, GA30260 

SUbj; TG700 Geaeaiile Certigm of Complmca 

Rs : ofder 1675 PO # 7-8127 

Dear SirlMatlam; 

Waight AsTMD5al 
l-iwcness AS-MD5199 
Gmb4rengt.h ASTMDO 
Grab Elongallon AsTMO4632 
Tear Slmqth ASTM04333 
MullRn Eufsl AS7M 0 3780 
Pun&m Rtxismw Asrm04833 
A&S. (2) ASTMO4?51 

PWWtiVity 
Water Permeability 
water Fbw Rate 
U.V. RWnw 
(#cl hrlurs) 

ASTMD4491 
ASlMD4491 
ASTM D 4497 
AsrhiGsz 

(1) Vafuu in weaker principle difw%on. Unless rmtod othehvlse. these values represent minimum average rot! 
value5 (Le. test msuJt$ fmm my amp&d roll in a bt, &i&d in ac#wdanca wah AGTM D 4775841 shell 
Net or exceed the minimum values Isted). 



Evergreen Technologies 
Evergreen Alab-- 

Quality Assurance Lob 

Test Name ASIM 

Miass Per Unit Arm 

27liCheSS 

Gtab Tensile / 
Elonga fion 

Mullen Burst 

Puncture Reslsfance 
,’ 

Trapezoidal Tear 

+mabHity 

Apparent Opening Size 

\ 

.c - 

: 

d 5261 

d 5199 

d 4632 

.- 
d 3786 

d4833 . 

d 4533 

d 4491 

d 4751 

Test Frequency 
(sipwe feet) 

“, ..,. I,, ,, 
,.. ., ._ 





ENGINEER ._ 

KS, 
A-= %I,.2 3W.B 161.b 994.4 69.6 4SJ.O 183.9 341.2 16B.i 120 0-w D.ODO 0.0 0.159 -;I’ . . 

RED. DIIVI&I%IH - 0.a 31.3 2l.B 39.3 5.3 34.4 4.8 0.D 0.0 0 O-00 Q-000 a.0 0.000 c-b 

c-4 .- * 
ri 

-2 



EVERGREEN 
TE~CHN~L~OTES, INC. 

August 13,1997 

Jeff8rclum 
Envirocon - National Labs 
Site 300 
Tracy, CA 86376 

.h 
Subj: TG700 Gedextile Certificate of Compiiance 

. 

ue : older 1733 POf 15421 

Dear Sir/Madam: 

This fetter certifies that TG700. a 100 percent node free fabric, shipped FOB Evergreen, Alabama, 
manufactured by Evergreen Technologies, meets or exceeds the minimum requinments listed Ix&w and was 
shipped from Lot # 70033. -_ 

T.., PROPERn 

_ WeiQht. 
Thickness 
Grab &wgth 
Grab EIongation 
Tear SIrcngth 
Mullen Burst 
Puntin R&stance 
A0.S. (2) 

, 

PCmWVi2y 
Water PtrmsaMiity 
Water Flow Rate 
U.V. Resistance 

(540 hours) 

lEtiT PROCEDURE VALUE(l) . 

ASThY D 5261 
ASTM D 5199 
ASTM D &32 
ASTM 0 4832 
AsTMD4533 
ASTM D 378% 
ASTM D 4833 
ASTM D 4751 __, 
ASTM D 4491 
ASTM D 4491 
ASTM D 4491 
ASTM a53 

(1) Values In wmket principle direction. Unless noted otherwise, these values repmswt minimum avewe roll 
VaLes (i.e. ksi resulfs from any sampled roll in a lot, tesW in aaxxdance wtttl ASTM D 4759.88 shall 
me& or exceed the minimum values listed). 

(2) Smawr sieve size number represents the maximum average roll value. 

l Determined at the time of manufacturing, storage and handling conditions which differ from those found in 
ASTM 0 4873-88 may influence these prppeities. 

Unti noted othewise, this certifktion is based on testing mtided by Evergreen Technologies Quality 
Assumnce Q Quality Corrtro( tes&ing laboratories at the time of manufeduriog. Evergreen Technologies issuw 
this letlw of cert!?kation to indicate our commitment to providing our customers with a quality prudud which will 
meet w excsed the minimum average roil vaiues in acaxdanw with the applic&e American Sociuty for 
Testing and Materials (ASTM) twt method. 

5775-B C&midge Drive I hknrida Conrer, S&e 450 / Athnu, Gemgin 30318-5363 
5~ 104-250-1190 I ~~~4wi05-965a I 800-984-9784 

2.00 .Mille: Srkrr Drive 1 Evergreen, ALbamn 3640 1 
l-d. 334-578.9003 I F’uc 334-573-6141 

A mbtidiwy of ‘Tkr Trrw Cbpomrion 



. _.. . 

06/25/97 ’ 

PRODlXT I3RlDK: 

LOT bJoHB&R: 

couxt: 

ROLL KIM.: 

To 700 
70033 
BWLCA 

15f.k x 3mit 

EIW3EtGREEN TEXXNOLOGI&S INC. 
t4QJmQc u\BO~ToRY 

-,ALAaRLQI 
ENGIhEEi$ 

ma2 ROES rmc S[))IMARY 

7005641 04/07/o? 

7005648 04/07/97 

7005L4-r orfo7/sv 

7OOS664 Ol~V'llD7 

7oosa7o 04/w/97 

I 7005476 a4 jw/w 

7005659 ~/D-I/ST 

7005703 01/07/97 

7005711 04/m /VI 

70017LP n4/07/97 

100s7.2~ 04/01JDl' 

7005725 04/07/97. 

7005733 ar/o7/m7 

7005740 04 /at/s-l 

7005750 04Jo7J97 

7R9%51’ Q4/07197 

7003760 M/Dal97 

7005770 04!0t/91 

7004lfb or/m/r? 

7GO5-l79 D4/01)/9V 

Pcm786 p4/os/S7 

-JOOS790 ur/oa/97 

7OOS796 04/08/97 

7OL)5604 04/06/97 

MO 5809 06/Db/¶7 

7006a13 oritw91 

7005622 orfoelo? 

mode2 6 oojoe197 

7OomJC ocjoeh? 

iwmM37 04/w/97 

9.1 251.0 163.7 
9.1 256.1 16!L3 
9.1 251.0 114.5 
6.9 260.9 156.3 

* 9.0 254.9 154.0 

9.4 2533.0 163.8 

9.6 240.9 154.7 

8.9 239.6 167.7 

S.b 246.0 LQJ.2 

a.5 259.4 159.2 
a.7 285.7 130.9 
0.6 253.1 173-e 

8.7 259.0 i7s.i 
B.r? 266.6 171.8 
8.5 237.9 167.7 

8-E 172.8 174.2 

P-1 4 266.2 171.6 

0.0 273.9 179.4 

6.7” ME.4 170.4 

a.9 297.7 174.1 
8.6 261.7 162.2 
0.0 269.6 172.9 
0.6 270.0,169.1 
a.1 tG7.5. 372.1, 

8.5 266.7 163.1 
il.6 179.1 166.4 

a.4 171.4 166.6 

0.3 257.3 166-E 

b.6 268.1 165.6 

6.3 ze3.a 170.5 : 

2uo.7 74.2 381.5 
287.5 70-B 3P6.2 
2B9.4 73.1 386.2 
2nd 66.e 412.0 

294.2 68.9 640.3 

2e7.a au.* 611.0 
292.2 68.6 416.4 

296.0 71.3 413.1 

202.1 72.6 410.3 

2P4.9 72.7 409. !I 
2D5.3 80.5 4l.Z.P 
304.7 116.11 400.5 
303.5 VP. 9 629.7 
294.2 78.9 413.2 

291.2 70.1 4lS.C 
306.1 75.4 435.3 
307.3 7B.B 443.2 

990. s 73.3 413.1 

310.0 llO.8 414.7 

311.7 76. a 420.2 

299.0 73.3 399 .a 
3a7.1 IS.2 423.5 

294.2 74.6 41a.9 
313.7 77.4 426.3 
JOB. 3 74.4 4.l2.4 
28S.O 64.4 429.1 
299.7 CD.5 411.7 
304.0 75.6 413.3 
236.5 64.3 426.2 
272.9 78.4 39.9.4 

109.7 111.7 126.1 
\ ' 
i' 

114.3 ,\114.9 130.3 
/' ' 

/ ' 1. 
116.0 

X16.7 

11L.P 

124.0 

110.0 

112.1 

12O.b 

114.7 

toe.2 121.7 

l.07.7 ‘126.1 

111.9 124.9 

123.6 132.3 

111,c 129.2 

117.6 111.2 90 1.52 0.396 113.9 0.212 

107.0 121.2 

106.4 110.7 

107.4 108.9 n1.4 
100.5 114.D 136.2 

118.0 117.4 lDe.9 
114.1 112.4 In.2 
109 .D 106.9 130.1 

108 -0 106.1 129.6 
119-S 111.6 118.4 

106 
90 1.40 0.340 104.9 0.212 

91 
98 
so 
PC 
97 

87 

95 

a9 

l.Sll 0.341 116.4 0.212 

94 

100 

92 

90 

89 

80 



7006642 
7w!la47 
7oos462 

70054w 

7ooms7 

7Qa?rcn2 

JO03677 
mtEi8Bl 
7003aaa. 

700564 
7OOSB95 
7oomxJa 

rw3m$ 
700tw.3 
7009BlI 

04/09/97 
o4ioe/o? 

or/os/mt 

UlfbWB7 

ar/os/97 

r,4fO9{9? 

04jOOf 97 

ObfOB1D-f 

Ob/QP/D7 

01109/97 
Ol/bD/N 
04149f97 
04fO1/97 
04/09/ 91 

o~/oo/v7 

8.5 
8.0 
9.0 

6.8 
8.7 
0.4 
6.5 
0.3 
8.4 
8.3 
8.4 
0.8 

I 
8.3 
0.5 

16.4 

264.7 169.0 
273.1 1113.m 
aa5.r 172.9 
273.* 177.2 
243.7 167.1 
256.3 170.7 
267.6 179.3 
251.2 148.0 
251.9 Isa.3 
250.3 172.0 
256.7 J.tiB.¶ 
273.6 148.3 
257.2 163.3 
257.0 llSO.5 
453.x 185.3 

281.6 78.1 (lb.0 
384.6 77.1 4lS.S 
Jo0.f mu.4 441.1 107.6 
291.2 78.3 419.9 
301.1 81.3 016.0 311 .I 
2n .a 72.6 414.1 
315.5 78.1 424.0 
279.1 es.e 43s.1 S24.8 
273.S 76.8 411.9 
268.0 75.0 413.8 
261.7 63.0 428.3 119.3 
292.4 'Il.1 au.2 
29(1.4 72.0 410.6 
179.3 67.3 426s.6 113.6 
s32.7 16.7 733.5 

109.3 126.9 as 

109.9 128.2 81 

96.0 126.0 D7 

102.7 GM.7 II5 1.m 0.423 113.4 0.212 

107.6 12le.s 93 

MaRUm- 0.9 267.0 16S.S 190.6 m.2 4z4.3 L14.7 110.2 126.1 82 1.34 cl:375 116.2 0.212 

SiTD. DBVlAT1.M - I.2 30.0 12.!l 37.5 3.u 49.0 s.2 5.6 6.1 4 D-J1 0 .OIl 7.9 0.000 
\ 

,! 











E 
H

 
E 



ROLL DESIGNATION: 15452-38 . . .‘r. 

SPACING 
BETWEEN CARBON WIDE WIDTH WIDE WIDTH 
STRANDS BLACK TENSILE TENSILE 

Caliper Method CONTENT STRENGTH ELONGATION 
(in1 1%) (Ibslft) (%I 

I. 0.615 2.47 9130 12.3 
2. 0.633 2.35 9480 12.5 
3. 0.663 9176 II.4 
4. 0.665 9399 12.7 
5. 0.680 9357 * 12.1 
6. 0.681 9412 12.3 
7. 0.700 
6. 0.687 
9. 0.641 
0. 0.618 

AVG I.658 f.2;4t w-j -1 

ROLL DESIGNATION: 15464-l 6 

SPACING 
BETWEEN 
STRANDS 

Caliper Method 
(in) 

CARBON WIDE WIDTH 
BLACK TENSILE 

CONTENT STRENGTH 
(%I lIbs/ft)‘ 

WIDE WIDTH 
TENSILE 

ELONGATION 
(%I 

I. 0.625 2.59 8919 11.2 
2. 0.655 2.53 9020 I I.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 
0. 0.640 

Goider Construction Services, Inc. 



ROLL DESIGNATION: 15347-49 ._ .‘i 

SPACING 
BETWEEN 
STRANDS 

Caliper Method 
(in) 

CARBON 
BLACK 

CONTENT 
(%I 

WIDE WIDTH 
TENSILE 

STRENGTH 
(Ibslftl 

. 

WIDE WIDTH 
TENSILE 

ELONGATION 
(%I 

I. 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 
IO. 0.625 

AVG m) )T t-8955-1 v) 

ROLL DESIGNATION: 15448-50 . 

SPACING 
BETWEEN CARBON WIDE WIDTH WIDE WIDTH 
STRANDS BLACK TENSILE TENSILE 

Caliper Method CONTENT STRENGTH ELONGATION 
(in) 1%) lIbs/ft) (%I 

I. 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 
0. 0.620 

AVG t) 1 [ 112.8 

Gofder Construction Services, Inc. 



ROLL DESIGNATION: 1534749 R 
:-L. 

SPACING 
BETWEEN 
STRANDS 

Caliper Method 
(in) 

CARBON RIB 
BLACK TENSILE 

CONTENT STRENGTH 
1%) lIbs/ft)’ 

I. 0.640 2.74 9487 
2. 0.625 2.71 9771 
3. 0.665 10040 
4. 0.659 9397 
5. 0.665 9875 
6. 0.674 9935 
7. 0.685 10129 
6. 0.664 9741 
9. 0.656 9995 
0. 0.625 9362 

Gofder Construction Services, Inc. 







PUNCTURE CARBON BLACK CARBON BLACK 
THICKNESS DENSITY RESISTANCE CONTENT DISPERSION 

(milsl (g/cc) (Ibs) (%I (rating) 

60.4 0.945 141.6 139.0 2.42 
59.2 0.944 144.1 147.7 2.43 
60.8 0.944 143.6 142.0 . 

60.0 142.0 141.3 
61.5 140.8 142.0 
60.0 143.0 
61.9 143.1 
57.9 137.5 
59.9 138.7 
61.4 140.1 

YIELD STRENGTH 
(lb/in. width) 
MD TD 

ELONGATION 
AT YIELD -. 

1%) 
MD TD 

BREAK STRENGTH 
(lb/in. width) 
MD TD 

156.3 159.0 18.7 17.0 177.8 182.9 375 421 
155.5 164.5 19.3 14.9 21 I .5 204.1 466 464 
162.4 163.0 19.2 17.2 189.5 152.4 405 337 
151.8 161.4 17.7 17.0 204.3 173.6 442 383 
156.2 160.9 19.0 17.2 170.1 180.3 350 400 

i 1 156.4: .16I.8 .I j -18.8 t6:6 : [.190.6 178X1 f 407 .: 401 J 

A3 
A3 
A3 
A3 
A2 
A2 

ELONGATION 
AT BREAK 

(%I 
MD TD 

Golder Construction Services, Inc. 
_ . . ...” ““.“. 



. . . . .:. 

THICKNESS DENSITY 
(milsl (g/cc) 

I. - 
2 - m. 
I. - - 
c. - 
j. 
i. 
1. 
I. - 
I. 
0. - 

YIELD STRENGTH 
(lb/in. width) 
MD TD 

PUNCTURE CARBON BLACK CARBON BLACK 
RESISTANCE CONTENT DISPERSION 

(Ibs) (%I (rating) 

A2 
AI 
AI 
B3 
AI 
AI 

ELONGATION 
AT YIELD 

(%I 
MD TD 

BREAK STRENGTH 
(lb/in. width) 
MD TD 

ELONGATION 
AT BREAK 

(%I 
MD TD 

rVG 1 0.0 0.0 --I 1 :o.o . . :-0.0 ::j [ :o;.o o-o- 1 0 0 J 

Golder Construction Services, Inc. 



THICKNESS DENSITY 
lmils) (g/ccl 

PUNCTURE 
RESISTANCE 

llbs) 

CARBON BLACK CARBON BLACK 
CONTENT DISPERSION 

(%I (rating) 

I. - 
2. - 
3. - 
4. - 
5. - 
6. - 
7. - 
3. - 
3. - 
10. - 

AVG m 

Al 
e - A3 
- A2 

A3 
A3 
A2 

YIELD STRENGTH 
(lb/in. width) 
MD TD 

1. - - 
7 -. 
3. - - 
t. - - 
5. - - 

4VG t :.O.O .o.o I 

pq 

ELONGATION ELONGATION 
AT YIELD BREAK STRENGTH 

(lb/in. width) 
AT BREAK 

MD TD MD TD MD TD 

1 0.0 o;o, J f 0. :o 1 

Goider Construction Services, Inc. 



. . .977-51 I-6 

.. .:.. : .:. 

THICKNESS 
(mils) 

DENSITY 
(g/ccl 

PUNCTURE 
RESISTANCE 

(Ibs) 

CARBON BLACK CARBON BLACK 
CONTENT DISPERSION 

(%I (rating) 

I. 61.2 
2. 59.6 
3. 59.4 
4. 62.5 
5. 62.4 
6. 62.4 
7. 63.0 
8. 59.3 
9. 60.8 
IO. 61.1 

0.945 160.1 147.7 2.82 A2 
0.945 152.6 151.7 2.71 AI 
0.945 151.4 151.3 A2 

147.3 151.3 A3 
149.4 149.3 Al 
148.2 A2 
152.4 
151.2 
146.0 
147.5 

YIELD STRENGTH 
(lb/in. width) 
MD TD 

ELONGATION 
AT YIELD 

(%I 
MD TD 

1. 184.0 173.0 19.1 15.3 
2. 178.0 178.0 17.9 19.0 
3. 181 .O 177.0 18.5 16.8 
4. 181.0 176.0 18.7 15.3 
5. 182.0 182.0 19.9 16.7 

AVG \181;2 177.2. 1 188 ‘..‘6.6’:. [ 

BREAK STRENGTH 
(lb/in. width) 
MD TD 

226.0 202.0 
213.0 221 .O 
186.6 199.0 
211.0 199.0 

’ 203.0 136.7 

1.207.9 .f95.5- .[ 1 408. ‘1 .:367 :. ] 

ELONGATION 
AT BREAK 

(%I 
MD TD 

451 443 
414 469 
358 421 
416 422 
400 82 

Golder Construction Services, hc. 



JULY 1997 

THICKNESS 
(mils) 

ASTM D 6684 

DENSITY 

WC) 
ASTM D 1606 

CARBON BLACK 
CONTENT (%) 
ASTM D 1603 

CARBON BLACK 
DISPERSION (1) 
ASTM D 3015 

PUNCTURE 
RESISTANCE (Ibs) 
ASTM D 4833 

STRENGTH AT 
YIELD (ppi) 

MDiTD (2x3) 
ASTM D 638 

STRENGTH AT 

BR=K (PP~) 
MDITD (2) 
ASTM D 638 

ELONGATION 
AT YIELD(%) 
MD/TD (2) 
ASTM D 638 

ELONGATION 
AT BREAK (%) 
MD/TD (2) 
ASTM D 638 

0.946 

2.81 

A2 

158.6 

189.8 
188.1 

222.3 
j96.7 

21.2 
19.3 

429 
371 

977-M 16 

- 61.2 

- 0.945 0.944 - 

- 2.77 2.43 - 

A2 A2 A3 A2 

150.6 141.8 - 

- 181.2 
177.2 

207.9 
191.5 

18.8 
16.6 

- 408 
367 

dispersion classifwation chart. 
(2) MDKD corresponds to Machine Direction I Transverse Direction. 
(3) Strength at Break was Modified per RFl#4; however Strength at Ylald was not modifled to reflect textured HDPE propertied. 
(4) R denotes a repeated test. Roll II 1106 was accepted for Carbon Black Dispersion properties based on the reSUltS Of the retest. 

Golder Construction Services, Inc. 



THICKNESS DENSITY 
(mils) (g/cc) 

PUNCTURE 
RESISTANCE 

(Ibs) 

CARBON BLACK CARBON BLACK 
CONTENT DISPERSION 

(%I (rating) 

1. 65.1 0.946 159.0 157.2 2.89 Al 
2. 66.8 0.946 159.5 157.9 2.73 Al 
3. 64.8 0.945 160.6 162.7 B4 
4. 61.2 156.4 161.6 B4 
5. 63.9 154.5 156.6 A3 
6. 64.4 154.9 Al 
7. 64.7 155.4 
9. 64.5 159.4 
9. 65.1 160.5 
10. 63.7 162.4 

YIELD STRENGTH 
(lb/in. width) 
MD TD 

1. 189.1 186.0 
3 -. 193.4 186.5 
3. 189.9 191.1 
$. 186.3 190.3 
5. 190.1 186.5 

4VG 1 189.8. 188.1 1 1 .21;2 L’19.3 1 1.222% t96;.7. ‘:I 

ELONGATION 
AT YIELD 

(%I 
MD TD 

20.8 18.7 240.8 131.7 483 53 
21.1 18.5 190.0 214.2 353 462 
21.1 19.1 230.5 211 .O 452 445 
21.8 19.1 208.8 227.2 381 484 
21.3 21.1 241.2 199.6 476 412 

BREAK STRENGTH 
(lb/in. width) 
MD TD 

ELONGATION 
AT BREAK 

(%I 
MD TD 

1 429 :375 1 

Gofder Construction Services, inc. 



JULY 1997 

LAWRENCE LIVERMORE NATIONAL LAB 
PIT 6 LANDFILL CLOSURE 

CALIFORNIA 

97T-6116 

EENTONITE 
CONTENT 

ASTM D -3 . . . . . . . . . . . . . . . . . . . . . . .._ . . . . . . . . . . . . . . . 
_.... L.. :::~~~~~~i:i:~~ 
II~~~ii~~Sii~~~~~~ c........ :::$:i::::.:.:.:.~j:: :.:.:.:, ..:.:.:i .,.,....:. ~ :,:,:::: :: :_ .._., 

FREE SWELL ~~ 

(ml) ~~~ 20 24 27 26 s - - - .- 
ASTM D 6660 

::~::~:~::::::::~1::::~:::::::::::: ::::::::::.:.:.:.:.:. _....._.......... :.:.:.:.:.:.:.:.:.::jj:::::::::::: L.:.:.:.:.:.:.:.:.~.:.:.:.:.:.:.:.:.:.: . . . . . . . . . . . . . . . :p::: y....... . . . . _............... ,.,...... :.:.:...: . . . . . . . 
(I) Based on 7% moisture content. 

5115GCL 

Golder Construction Services, Inc. 



BENTONITE FREE 
CONTENT SWELL 

(lbs/ft2) (ml> 

1. 24 
2. 
3. 
4. 
5. 

ROLL DESIGNATION: 1076 

BENTONITE FREE 
CONTENT SWELL 

(I bs/fP) (ml) 

1. 1.2 20 
2. 1.1 
3. 1.1 
4. 1.0 
5. 1.2 

ROLL DESIGNATION: 1076 R 

Golder Consfruction Services, Inc. 



ROLL DESIGNATION: 1092 

BENTONITE FREE 
CONTENT SWELL 

(I bs/fi2) O-t-0 

1. 1.1 27 
2. 1.0 
3. 1.0 
4. 0.9 
5. 1.1 

ROLL DESIGNATION: 1106 

BENTONITE FREE 
CONTENT SWELL 

(I bs/ft2) M-4 

1. 1.1 26 
2. 1.0 
3. 1.0 
4. 1.1 
5. 1.1 

Golder Consfruc tion Services, Inc. 









JULY 1997 

LAWRENCE LIVERMORE NATIONAL LAB I PIT 6 LANDALL CLOSURE I 
I CALIFORNIA I 

977-5116 

ADHESION 
STRENGTH 
lppi) 
T/B (11 
ASTM F 904 

TRANShlISSNll 
(m*/secl 
ASTM D 4716 

I 
(1) T/B correqmnda 

8:~:~:~::::3i:~:~~:i:~~.~ .:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.~~..:.:.:.:.:. B~:~:~~:~~:~~~.~:~~:~~::~.:~:~ :....,..i.....i _...... . . . . . . . . . . . . . . . . . . . . . 
: to Top F&tic and Bottom Fabric. 

0.8 3.0 1.6 
0.9 2.4 1.3 

2.91E-04 6.03E-04 - 

Golder Construction Services, Inc. 



1. 
2. 
3. 
4. 
5. 

4VG 

ROLL DESIGNATION: 10071824 

ADHESION 
STRENGTH TRANSMISSIVIN 

bpi) (m2/secl 
TOP BOTTOM 

1.2 0.7 2.23E-04 
1 .o 0.6 3.35E-04 
1.0 1.2 2.1 OE-04 
0.5 0.7 
2.4 1.4 

:-1-J -.. : o..g:...: [2.56E-o4:.:1 

1. 
7 -. 
3. 
t. 
5. 

4VG 

ROLL DESIGNATION: 10072001 

ADHESION 
STRENGTH TRANSMISSIVITY 

(pail (mzlsecl 
TOP BOTTOM 

3.7 4.2 6.14E-04 
5.1 3.0 5.70E-04 
1.6 1.7 6.26E-04 
1.4 1.9 
3.0 1.4 

1 3.0 :.. 2.4 .:I pz?Ezq 

Golder Construe tion Services, inc. 



ROLL DESIGNATION: 10071842 

ADHESION . 

STRENGTH TRANSMISSIVITY 
(ppil (mz/sec) 

TOP BO-lTOM 

0.7 0.6 2.23E-04 
1.2 1.2 3.67E-04 
0.9 1.2 2.82E-04 
1.1 1.1 
0.3 0.4 

1 0;.8 ; . . . ..0;9.- .I fT?EEiq 

I. 
7 -. 
3. 
t. 
5. 

AVG 

ROLL DESIGNATION: 10071842R 

ADHESION 
STRENGTH 

@piI 
TOP Boll-OM 

. 

TRANSMISSIVITY 
(m2/sec) 

I. 2.4 1.4 
P _. 2.3 1.6 
3. 1.5 1.6 
c. 0.8 1.1 
i. 0.8 0.7 

Golder Construction Services, Inc. 
,, ,,,, ,_^ .._ 





Appendix 1.3.4 

Geotextile 

- - ._ 





JULY 1997 

LAWRENCE LIVERMORE NATIONAL LAB I PIT 6 LANDFILL CLOSURE 

977-5116 

I 
......................... ):.:.~.:.;.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:. ......................... ......................... ......................... ......................... 

MASS/UNIT 
.................................................. ................................ 

AREA iozlyd’l 
ASTM D 5261 

APPARENT 
OPENING SIZE 

(mm) 
(U.S. SIEVE NO.1 
ASTM D 4751 

.:.. . . . . . : ..,._._. . . . . . . . . . . . . . . . . . . . .._ . .._.._ .~ 
&$fqii~ 8.9 11.3 8.5 

5115GT 

Go/der Construction Services, Inc. 



JuIy -1997 ;;: ::.:ii;:;;-;. ., :. : . . ‘. .: ..:- ::‘:; .:.+.j:: .:I:. .;.;<;::>: ..-::::i.~:ii_‘i:i.~..i:i.::.I:,:~ ,.::;:.:.::,::; 1.::‘. .,.... . . . . . .:..,:..:; I... .::.. ., ,:/ . . ;.:.::;.-: ‘. .i::. i:‘i .. :;.:::. ‘.. ,. j. ,‘.,, . . ::: ..,. .:: :..7.. .:.:: .::.. .:.;::. “: 
. . . . . z.;/:~ ,;;!:i j. 977-5 1 1.6. 

.: :.::..,. :::.,, :, .. :. . . 
., ..:::j”-..:. ..: ;. :: ./. _.;:....:,: :,....:~.:.~/. ::_; ::..../ ..,: ..i. . . . . . . ..:.:; :...jj:....) ::,; :.... jj ,...:;, :‘. . . .:.: ..... .‘. : . . .:. :i 

.:. ‘...‘..:‘.:.. . . :. :j,. : ..: 
.:. cEUrEXTlrE~~.~EsC~~:~,FtES ULTS ,::;I-. -:i:i:~~~~:;::~~~~~~:. . . “’ .:. . . .: 

: .),, ,::.I:.~~? : .: . . . ..‘: :, ..: .. .’ y .. ./:I :.:-;:. ;.: ” .:. .._ _:.::.: . . . . . . . ,... A:.. . . . .:, :’ . . . :. .:., .,y ;:,::-yy:. ,:‘.‘...; ::j::. .: ‘., i:::::~:.~.::‘::..~ :.g .:..I 1. . . . ‘. .::. .j:. .. :: :j :.~.,; .::::. :::.;: ./: : 1, :...:.. . . . . . . . ::: :, .:, .I. . . _. ., :., .::. . . . . .;.,. .:t. :.;- .:.” ::-. :... .: .. . . . :.+::: . . . . .:i:. :::. ... ,..,.,.: :‘..:.:::-:.::. .::.., PR OJEcF ::NI;IM,jER:.- ;> ..:,‘.:3$977-53 :f8 .. :.$\h ..; .:I...::. .: .:: ;..,.: ._.,.) . . : ,: j ;.I ;.. i;,;f-: i,:::‘:~:~::i-:,,~~ ‘;;:; I.1 ,; ;;:,ii,; 1 I c .c:. 
. . :. :.. . . : ., :. .// :~~:~‘; .pR’O JECj:::~kNi~I’i::.I.~Yi.:~~~-.i:i::~~f~e.-:f:~~,~ 6 ~~~ c~os~pil.~~~:-:~i.ii, ,; :.‘.I ~;::.)f’;:;:$ 

ROLL DESIGNATION: 5021011 

MASS PER APPARENT 
UNIT AREA OPENING SIZE 

(oz/yd? (mm) 

1. 9.22 0.180 
2. 9.10 0.180 
3. 8.29 0.150 
!I. 9.11 0.150 
5. 9.39 . 0.180 
3. 8.70 
7. 8.44 AVG 1-1 
3. 9.10 
3. 9.12 EQUIVALENT 
10. 8.03 SIEVE SIZE 

Al/G 1-1 1-801.:‘::1.1 

ROLL DESIGNATION: 5021175 

MASS PER APPARENT 
UNIT AREA OPENING SIZE 

(ozlyd2) (mm) 

1. 9.55 * 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 AVG\w 
8. 12.19 
9. 10.71 EQUIVALENT 
10. 10.98 SIEVE SIZE 

AVG 111.31 i-1 

Golder Construction Services, Inc. 



> _, 

ROLL DESIGNATION: 7005799 

MASS PER &PARENT 
UNIT AREA OPENING SIZE 

(oz/yd2) (mm) 

I. 8.34 0.180 
> -. 8.42 0.180 
1. 7.52 0.212 
c. 8.73 0.180 
i. 8.89 0.212 
i. 7.86 
‘. 8.30 
I. 

AVGV1 
9.04 

I. 8.23 EQUIVALENT 
0. 9.23 SIEVE SIZE 

AVG -1 1 

ROLL DESIGNATION: 

MASS PER 
UNIT AREA 

(ozlyd*) 

APPARENT 
OPENING SIZE 

(mm) 

I. - 
7 - -. 
3. - 
1. - - 
i. - 
i. 
7. - AVG I[ 
5. - 
). EbUlVALENT 
IO. - SIEVE SIZE 

AVG m I 

Golder Construction Services, Inc. 













dGCS 
Goider Construction Services, Inc 

CERTIFICATE OF ACCEPTANCE 
OF SOIL SURFACE 

. 

COMPANY: GSE Lining Technology, Inc. LOCATION: Livermore, CA 
19103 Gundle Road PROJECT: LLNL/Site 300 - Pit 6 
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 7 GSE SUPERVISOR -? -17 L ? q 
NAME TITLE DATE 

Hanv Benstead 
NAME 

LLNL CM -j$- 2J.q 
SIG%WURE TITLE DATE 

Nancv Evans 
NALW 

GCS COA pv- 9 7 
TITLE DATE 



-GCS 
Golder Construction Services, Inc 

CERTIFICATE OF ACCEPTANCE 
OF SOIL SURFACE 

COMPANY: GSE Lining Technology, Inc. 
19103 Gundle Road 
Houston, Texas 77073 

LOCATION: Livermore, CA 
PROJECT: LLNL/Site 300 - Pit 6 
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 Mvers 
NAME 

GSE SUPERVISOR -;L - 1% -7 $ 
SIGNATURE u TITLE DATE 

Han-v Benstead 
NAME 

LLNL CM 
Sk&NATURE TITLE DATE 

Nancv Evans 
NAME 

GCS CQA 7-U-P7 
TITLE DATE 



AiGCS 
Golder Construction Services, Inc 

CERTIFICATE OF ACCEPT-iNCE 
OF SOIL SURFACE 

. -z = 

COMPANY: GSE Lining Technology, Inc. 
19103 Gundle Road 
Houston, Texas 77073 

LOCATION: Livermore, CA 
PROJECT: LLNlJSite 300 - Pit 6 
OWNER: Lawrence Livermore 

I, 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 Mvers / GSE SUPERVISOR -$ - / ? - ci 3 
NAME SIGNATURE d TITLE DATE 

Harrv Benstead 
NFLME 

LLNL CM r7-I-l.47 
TITLE DATE 

Nancv Evans 
NAME 

GCS CQA 747-97 
TITLE DATE 
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GUNDSEAL 977-5116 

DEPLOYMENT OBSERVATION SUMMARY 
LAWRENCE LIVERMORE NATIONAL LABORATORY, SITE 300 - PIT 6 

LIVERMORE, CA 

* “V I ., 

P-27 B21021083 7/16/97 16 
P-28 B21021083 7116197 10 
P-29 B21021083 7117197 144 
P-30 B21021068 7117197 174 

P-40 B21021102 7/17/97 173 17.25 61 NE 
P-41 B21021109 7117197 172 17.25 61 NE 
P-42 B21021096 7117197 12 17.25 61 NE 
P-43 B21021096 7117197 12 17.25 62 NE 
P-AA R31031 In’? 7/l w97 lhh 17 35 h-4 NT 

Golder Construction Sexvices, Inc. 
1 

,. ,, _ ._ 





GUNDSEAL 977-5116 

DEPLOYMENT OBSERVATION SUMMARY 
LAWRENCE LIVERMORE NATIONAL LABORATORY, SITE 300 - PIT 6 

LIVERMORE, CA 

P-45 
P-46 B21021096 7118197 20 17.25 62 NE 
P-47 B21021096 7/18/97 29 17.25 61 NFL 
P-48 B21021096 7/18/97 27 17.25 61 NE 

Notes: 
A prefx of P indicates a panel of GundSeal 
NE = Nancy Evans 

Golder Construction Services, Inc. 
2 
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-5116 

GUNDSEAL 
TRIAL SEAM OBSERVATION SUMMARY 

LAWRENCE LTVERMONE NATIONAL LABORATORY, SITE 300 - PIT 6 
LIVERMORE, CA 

TS-0 1 
TS-02 
TS-03 
TS-04 
TS-05 
TS-06 
TS-07 
TS-08 
TS-09 
TS-IO 
TS-11 
TS-12 
TS-13 
TS-14 
TS-15 
TS-16 
TS-17 
TS-18 
TS-19 
TS-20 
TS-2 1 
TS-22 
TS-23 
TS-24 

7/l 5197 
7 ‘/ 15197 
7/ 15197 
7/l 5197 
7/16/97 
7116197 
7116197 
7116197 
7/16/97 
7/ 17197 
7117197 
7/17/97 
7/17/97 
7/18/97 
7/l 8197 
7/l 8197 
7/18/97 
7119197 
7/19/97 
712 l/97 
712 l/97 
712 l/97 
7122197 
7122197 

#1165 
#1009 
#1009 
#I1165 
#1009 
#1165 
#1165 
#1009 
#1165 
#1009 
#1165 
#1009 
#1165 
#1009 
#1165 
#1165 
#1009 
#281 
#281 
#281 
#281 
#88 
#281 
#88 

Fus CS 430 125 1% I 129 1 193 I Pans I 1.z” 

Fus KS 430 114 131 119 115 
Fus KS 430 134 123 132 126 154 Pass NE 
Fus CS 430 138 135 126 132 154 :; Pass NE 
Fus KS 430 139 138 145 140 184 Pass NE 
Fus CS 430 142 143 138 142 194 Pass NE 
Fus CS 430 134 136 137 147 176 Pass NE 
Fus KS 430 140 136 126 115 166 Pass NE 
Fus CS 430 109 113 130 138 153 Pass NE 
Fus KS 430 162 168 142 143 212 Pass NE 
Fus cs 430 144 136 128 151 186 Pass NE 
Fus KS 430 129 135 119 111 151 Pass NE 
Fan ‘us I cs , ~~ I , 430 I 

ii0 
I 124 1 I 136 I 

155 
I 116 I 128 I 145 Pass NE 

Fus 1 KS 1 
t 

1 157 I I ii4 1 134 I 206 Pass NE 
F ~.~ ‘us I cs 430 I 

430 
133 I 153 I _-- 154 

62 
I 152 1 208 Pass NE 

Fus CS 132 147 142 175 Pass NE 
Fus KS 430 153 130 143 144 172 Pass NE 
Ext KS 270 94 102 --- --- 179 Pass NE 
Ext KS 270 144 148 --- --- 182 Pass NE 
Ext KS 270 109 120 --- --- 195 Pass NE 
Ext KS 270 125 128 --- mm- 178 Pass NE 
Ext AV 265 122 99 --- --- 170 Pass NE 
Ext KS 270 80 82 mm_ mm_ 166 Pass NE 
Ext AV 265 95 118 --- --- 168 Pass NE 

Notes: 
(1) 
co 
(3) 

A prcfw of TS indicates a t&l sem 
Fus = Fusion weld, Ext = Extrusion weld 
Technicians: KS = Kcoaudone Soundam 

CS = Christine Soundam 

(4) 
(5) 

AV = Anouvong Vongphachmh 
See Figure 3 and 4 for illustrstions of pass and failure modes. 
NE = Nancy Evans 

Golder Construction Services, Inc. 1 
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GUNDSEAL * 977-5 116 
SEAMING OBSERVATION SIJMMARY 

LAWRENCE LIVERMORE NATIONAL LABORATORY, SITE 300 - PIT 6 
LIVERMORE, CA 

135 
I 

- - 
---- 

7115197 I I FUS I #1165 1 
t -  _- ._.  - - ._  P-04107 1 7/15/97 1 10 i - I  Fus 1 #116 .  .  - - -  

-- __-- 
7115197 1 Fus 1 #1165 1 

1 P-03/05 1 7/15/97 1 162 FUS 
1 P-05/08 1 7/15/97 i 164 i Fm 1 #lo 

t 
I 1 

- - 
..--- 

P-07/10 I 7115197 I I Fus i #lOO 

1 P-10/13 I 705197 1 6 Fus 1 #lo09 1 
P-09113 I 7/15/97 1 6 1 Fus 1 #lo09 1 430 1 KS NE 
P-1205 I 7116197 I 162 1 Fus I #1165 I 430 1 cs NE 

1 P-14116 1 7116197 I 146 I Fus I #1165 I 430 1 cs 1 DS-03 NE 
1 P-15/17 1 7116197 I 164 I Fus 1 #1165 I 430 I cs I NE 

5 I 430 I cs I NE 1 P-17121 1 7/16/97 1 160 1 Fus 1 #116 
i P-21/24 1 7/16/97 1 161 i 

I 
Fm I #I16 ---- 

7/16/97 I 166 I I #1165 I 

I P-17/37 I 
-- I 

7/16/97 I 7 Fnr I iflfm9 I 

P-22127 1 7116197 1 13 1 Fus 1 #lo09 1 430 1 KS 

P-3413 8 7117197 163 FLl.5 #1165 430 cs = DS-08 NE 
P-3 s/40 7117197 165 Fus #1165 430 cs NE 
P-25129 7/17/97 142 FUS #1009 430 * KS DS-06 NE 
P-2913 1 7117197 138 Fus #1009 430 KS NE 
P-2513 5 7117197 21 Fus #loo” A in YC 

Golder Construction Setices, Inc. 

,,, 





GUNDSEAL 977-5 116 

SEAMING OBSERVATION SUMMARY 
LAWRENCE LNERMORE NATIONAL LABORATORY, SITE 300 - PIT 6 

LIVERMORE, CA 

I P-221: 

-16 
t P-32136 

7121197 Ext #281 , ___ , 
712 l/97 17 Ext #281 270 

P-68169 712 l/97 17 EXt #281 270 1 KS NE 
P-65168 7/21/97 17 EXt #281 270 1 KS NE 
P-64168 712 l/97 17 E‘Xt #281 270 1 KS NE 
P-62168 7/21/97 17 Ext #28 1 270 KS NE 
P-6 l/68 712 l/97 17 E‘ut #28 1 270 KS NE 
P-60168 712 l/97 17 EXt #281 270 KS NE 
P-59168 712 l/97 17 E.Xt #281 270 KS NE 

’ p-j6/LQ 1 “l/31107 17 270 1 KS 1 1 NE 
P-55 I 270 KS I I NE 

Golder Construction Services, Inc. 3 
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GUNDSEAL 977-5 116 

SEAMING OBSERVATION SUMMARY 
LAWRENCE LIVERMORE NATIONAL LABORATORY, SITE 300 - PIT 6 

LIVERMORE, CA 

P-67/71 I 7122197 ..-- , --- 
- P-48157 1 7122197 13 

I P-47157 r 
EXt #281 I 270 

t , 
7122197 

P-46157 7122197 17 17 EXt Ext ..--- 
v71 7122197 15 EXt #281 

I I= P-7c 

Notes: 
(1) 
(2) 
(3) 

A prefix ofP indicates a panel of GundSeai 
Fus = Fusion weld Exi = Extrusion weld 
Technicians: KS = Kewudone Soundan 

cs = chriritine soundan 

(4) 
(5) 

AV = Anowoag Vongphachanb 
A prefix of DS indicates a demuctive sample 
NE=NancyEvans 

Golder Construction Services, Inc. 4 







GUNDSEAL 977-5116 

REPAIRSUMMARY 
LAWRENCE LIVERMORE NATIONAL LABORATORY, SITE 300 - PIT 6 

LIVERMORE, CA 

1K 7116197 DS-03 P-14/16 50’ s. of NI 
1L 7116197 DS-04 P-16120 3’ N. of SE( 
1M 7/16/97 BO P-20123 3’ s. of NE( I 
1N I 7i16i97 I BO 1 P-20123 

1Q 1 7117197 1 BO I P-2412--7- 
IR 1 7117197 1 BO P-3 l/3 : i 

I 
I 

1s I 7117197 I BO I P-3 l/33 
1T 1 7117197 DS-05 I r-LlIL4 

1u 1 7117197 DS-06 I P-25129 
1w 7118197 DS-07 P-26130 
1x 7118197 DS-08 P-34138 
2A 7118197 DS-09 P-39141 
2B 7118197 BO P-38140 

L 2C 1 7118197 1 BO I P-38/41 3 
I 2D 1 7118197 1 BO I P-33139 
I 2E 1 7/19/97 1 DS-10 1 P-45151 

2F 
2G 
2H 

DS-11 
DS-12 

AT 

g 
P-55156 
P-63168 
P-38140 

ntersection with P-02104 I 7119197 I 7121197 
2Q 1 7119197 I T - A. ,A- 1 7 : . . . N^. I 7119197 I 7/21/97 

I 2R 1 7119197 I T I P-01103 I II 
2s 7119197 I 

2T 1 7119197 I T I 

tion with P-04 7/l 9197 7/31/97 I 

:am width 7119197 7, 
G.-m mr;th D-A7 7/I 9197 7/31/97 1 

2u 1 7119197 I 
2w 1 7119197 I 

[ 2x 1 7/19/97 I T I P-06107 I Intersectic 
r 3A 1 7119197 I 

I r-uwu 1 mersecuon wltn y-u4 
ntersecl 

et I P-03104 Entire s( 
P-03104 Intersect,,, nlul I -, ,,A<,_. ..--, _ 

T I P-03105 Intersection with P-07 7119197 712 l/97 
T P-04106 Intersection with P-07 7/l 9197 712 i/97 

3n with P-09110 7119197 712 l/97 
T I P-05107 I Intersection with P-08110 7119197 712 Ii97 

m with P-13 7119197 712 1197 I 3B I 7119197 I T I P-09110 I Intersectic 

Golder Construction Services, Inc. 1 
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GUNDSEAL 977-5116 

REPAIR SUMMARY 
LAWRENCE LIVERMORE NATIONAL LABORATORY, SITE 300 - PIT 6 

LIVERMORE, CA 

lntersectmn tit 
- --.-- 

3M I 7119197 i C-I .,I II I 

._--- ..__ _ __ 

:ction with P-17/19 1 7/19/97 1 
T------ -A: _,_^,^_ 

3N 
3P 
34 
3R 
3s 
3T 

..-_._. 

7119197 
7119197 

7119197 
7119197 
7121197 
7121197 I 

T 
T 
T 
T 

AT 
AT 

A I/,&” 

P-17/19 
P-17121 
P-2 l/22 
P-20122 
P-04106 
P-Mm9 

Intersection witi 
Intersection witi 
Intersection witi 
Intersection witi 
At crest - 
At rn=ct 

712 l/97 
712 Ii97 
712 l/97 
712 Ii97 

AT 
AT 
AT 
AT 

- --.-- 

P-05108 
P-08/11 
P-11/14 
P-ld/lrG 

At crest of anchc 
At crest of anchc 
At 

r-L I I 
n 17 

..A...1 T-L, I 

Tzr--f- 
IILIIYI I ?I7 1 I97 .,_^,_. 
7121197 I -r1-’ IA-l IILIIY I 

P-28 I 
I 

717 1 I97 I 7/21/g7 
P-27 I , 7121197 

Wlul P-35 I 7RlI97 I 7/21/g7 
I 

P-35 I 4N I I I , 7121197 

I 

7121197 I 
I T 

-LP I 7/21/97 I - 
I I P-7hnn ^ NW,_- 1 Intersection with P-35 I I 7/31/97 I 7/21/g7 ..--,_. 

T I P-31/33 - --.-- 1 Intersection with P-36 I I 7/21/97 I : 
4Q 1 -I/~IKI~ I I,.&il,,, -I- 

+ 

i 
, r/21/97 

I l3 -2fT,?Z T’J”,,J I I Intersection with P-36 1 717 1197 ..--,_. I 

1 7121197 I 
7/21/97 

4R I P-30132 I Intersec Xion with P-36 I 7/21/97 I ; IC I ?,e,,nL) I 
) 7121197 

-I.3 I ,lLllYl I I I - ^-se- P-,,l.lU I 1ntercert;t-m ..n’th p-35 1 713 1197 I 7/21/97 I A &4,&1 ~CCI~~b,U”II n,u - -- .,a^,<, 
1T 7121197 T P-2913 1 Intersection with P-35 I 7/21/97 I 
4U 712 l/97 T P-33136 Intersection with - _ 
4W 7121197 T P-3 2134 Intersection with P-36137 1 7/21/97 t ‘i 

4X 712 l/97 T P-34137 Intersection with 
5A 712 Ii97 T P-3 7138 Intersection with 
5B 712 l/97 T P-33137 Intersection with‘- _ _, ._ , ,_-, _ , , , 
X 712 l/97 T p-:9/1 1 Tntp==don with PJ2 1 7/21/97 1 7 I 

I T 
I 

- -_I .* *Y&I. I”. 

I 
, 'I21197 

5D 7121197 I P-J 1 I42 I Intersection with P-43 1 7121197 1 7121197 

Golder Construction Services, Inc. 2 



GUNDSEAL 977-5 116 
REPAIRsUMMARY 

LAWRENCE LIVERMORE NATIONAL LABORATORY, SITE 300 - PIT 6 
LIVERMORE, CA 

JC 

5F 
5G 
5H 
51 

7121197 
712 l/97 
712 l/97 
713 l/97 

T 
AT 
AT 

*--lo,-?” 

P-4014 1 
P-4 1143 
P-12115 
P-l i/17 

Intersection with P-4515 1 
Intersection with P-5 1 
At crest of anchor trench 
At rn=ct nf snrhnr tmnrh 

IlLllY I 

712 l/97 712 l/97 
712 l/97 712 1197 
712 l/97 712 l/97 
7t71to-l l/9 1 IQ7 

-- ..--._, --* 
I 

A *_,I, A .L “.“UL “I LLUIYVA UIUbII , 1,&L,/, , ,,,G*,,, 

5K 1 7121197 i AT I P-l 7/3 1 1 At crest of anchor trench 1 7/21/97 1 7121197 

.,--._. 
7121197 1 

.T I P-40/45 1 At crest of anchor trench I 7121197 r 7121197 1 
5U 1 7121197 1 AT I PA5158 1 At crest of anchor trench 1 I 

, 
7121197 712 l/97 

5W I 7121197 I T P-d 1 IAd I Tntercwtir)n w& p-51 1 7121197 I 7121197 
I -. 

I -.--.- I I - .a,.. -..eAYIIuc 

5X I 7121197 I T I P-44/57 1 Tntersectir I - _______ -m with P-51 7121197 I 7121197 
6A 712 l/97 T i-58168 Intersection with P-69 7121197 1 7121197 

6B 712 1197 T P-5 1157 Intersection with P-63 
6C 712 1197 AT P-5 II63 2’ N. of SEOS 7121197 ..--.-. 1 7/21/97 ..--,-. t 

6D 712 l/97 T P-45158 Intersection with P-63 7121197 I 7121197 i 
I 6E I 7/21/97 I T P-58163 Intersection with P-68 7121197 I 717 l/97 I .,--._. 
I hF 1 7/21/97 i T P-illA;? Tntersection with P-68 712119’ 7 1 7/21/97 1 , .--.. I 

- -. - . - -. - 
7121197 I 7121197 1 

..--._. 

t 6& 1 7121197 I 
I L SS,“d Y. 

T I P-52/5? 1 Tn 
, T 1 - --.-- --tersection with P-68 7121197 [ 7122197 

6H 7121197 I I P-52157 Intersection with P-68 7121197 1 7122197 

6J 7122197 1 AT P-23125 At crest of anchor trench 
122197 1 7122197 i 

..--._. 
7122197 I 7/22/97 I I 6K 1 7122197 ._- 1 AT I P-25129 1 At crest of anchor trench 1 7,--.- , ..--._ _- 

- 
._ - 

7122197 I 7122197 I [ 6L 1 -I/22/97 1 AT 
1 6M I 7/22/97 I AT 
I 6N 1 7122197 1 AT 

P-2913 1 
P-3 l/33 
P-31119 

At crest of anchor trench 
At crest of anchor trench 
At crm 4 anchor trench 

7122197 1 7122197 t 

t 

..--._. --- 
1 

 ̂ --.-_ * -- ---". .,* 

AP I 7/33/97 I AT I P-?Oldl i Atrrartnf 

..--,_. 
7122197 I 7122197 1 

.a& I I --I , I zL* I A -2,171 , rxc w*rac “A ‘anchor trench 1 7/22/97 1 7123197 1 

60 1 7/22/97 1 AT I P-4 1 /AA 1 At CF-~ nf anchor trench I 
I 

I -.--.-. 1 

6; I 7122197 I 
--- 

I - .a,.. , * -- ---". "_ 

AT I P-44157 I At crest of 

.,--._. ..--._. 
7122197 I 7122197 I 

6s 
6T 
6U 
6W 
6X 
7A 

7122197 
7122197 
7122197 
7122197 
7122197 
7122197 

AT 
AT 
AT 
AT 
AT 
AT 

i-16/57 
P-46/47 
P-t7148 
P-48149 
P-49150 
P-iO/V 

_-_ -I anchor trench 
At crest of anchor trench 
At crest of anchor trench 
At crest of anchor trench 
At crest of anchor trench 
At crest of anchor trench 
At crest of anchor trench 

1 7122197 I 7/33/97 I ..--._. 
712219; , 7 I 7122197 I 
7122197 I 7137197 .,--._. 1 

712219; 7 1 7122197 1 , -- 
7122197 I 7173197 ,,--,x, 1 

712219; 1 7122197 , --. 
7122197 I 7/33/97 I t 7B I I -.--.-. I 1 -_- I - --.-- - -- ---I- -- 7122197 

AT I P-52153 I At crest of 
7C 
7D 
7lz 

7122197 
7122197 
7177 107 

AT 
AT 
AT 

P-53154 
P-54155 
D <-F,CL 

,,--,. , 

7 1 7122197 ~‘anchor trench 712219; , .--. 
At crest of anchor trench 7122197 1 7~7~37 .-Me,<, 1 

At crest of anchor trench 7122195 I 1 7/22/97 , -- 
h + --a=+ A anchor trench 7/33/97 I 7/33/97 1 

I 

, I/L.&III , 

4;: I 7122197 I ;; 
I r--‘-r,,” , rlL LiGDL “1 

I P-56159 I At crest of ‘anchor trench I 
. I __ . .  . . - - , _ .  

7122197 1 7122197 

Golder Construction Services, he. 



GUNDSEAL 977-5 116 

REPAIRSUMMARY 
LAWlXEN.CE LIVERMORE NATIONAL LABORATORY, SITE 300 - PIT 6 

LIVERMORE, CA 

, , _............_. ‘.\ 

7122197 AT -L P-5) 
7H 7122197 AT P-6016 1 1 At crest 
7J 7122197 AT P-61162 1 , 
-- - .-- -- __ 

Notes: 
(1) 

(3 
(3) 

BO =bumout DS = destructive sample 
Ext = extension of a panel CAP =capofafaikdseam 
T = intnxctioa AT =tipr-test 
D =damagc IO = izlsdient overlap 
A pref~ur of P indicates a panel of GmdSeal 
SEOS = south end of seam; NEOS = north ad of seam; WEOS = wezt end of scam; EEOS = east end of seam: 
NEOP = north end of panel . 

Golder Construction Services, Inc. 4 







LAWRENCE 

GUNDSEAL 977-5116 

NONDESTRUCTIVE TESTING SUMMARY 
LIVERMORE NATIONAL LABORATORY, SITE 300 - PIT 6 

LJXERMORE, CA 

I 
NE 

P-lrv1’3 I If 1 fv91 I AT t PC I XllZAC I ClzAC xl-c 
I, A”,, , ‘&I 

;: 
I I.Jd”LI I JL”J I I\L I 

7116197 AT I NEOS I SEOS ---- I N-E I - .- 
7116197 AT cs NEOS I SEOS I NE I 
7/16/97 AT cs \ NEOS SEOS NE 

P-12/15 I 7116197 I AT 1 cs NEOS SEOS NE 
P-13/18 7116197 AT 1 cs NEOS SEOS NE 

* A”,*- 

P-09/13 
P-09112 
P-OS/l 1 

P-11/18 
P-16/18 
P-18/19 
P-l l/14 
P-l l/14 

7116197 AT cs NEOS - I SEOS 1 NE 
7/16/97 AT cs NEOS SEOS I NE 
7116197 AT cs NEOL I ---- 
7116197 AT cs SEOS I 1G 
7116197 

P-14/16 I 7116197 , nA I La 1 JLU3 I In 
P-l/l/l6 l/lF;/41 I rc I 1-u I hrcnc 

P-26130 
P-30136 
P-30132 
P-32134 

7117197 AT cs NEOS SEOS NE 
7117197 AT cs NEOS SEOS NE 
7/17/97 AT cs NEOS SEOS NE 
7117197 AT cs NEOS SEOS NE 

Golder Construction Services, Inc. 1 



GUNDSEAL 977-5 116 
NONDESTRUCTIVE TESTING SUMMARY 

LAWRENCE LIVERMORE NATIONAL LABORATORY, SITE 300 - PIT 6 
LIVERMORE, CA 

P-40145 
P-3 8140 
P-20123 

7/18/97 AT . - .--- 
7118197 AT 1 25 cs 1 
7118197 1 I 3CUb 

AT PC 1 111 I c-FT\L, --. “Ad”” 
I &“,.&-I I 711 s/97 AT cs 1N = NEOS 1 NE I - .- 

I 
--,_ AT cs NEOS .- 

P-27128 I 7/18/97 I 
SEOS 

AT 
1 NL: 

PC CFnb I x77- 
I 
I 

P-28135 I I 7/18/97 * . --,_, f AT I l-3 I mnc 
P-25135 I 7118197 I AT 

x 
I ZB I 2c 1 NE 

NEOS crmc I xl-r 
i --Iv,-‘, I 7ASl97 AT cs 
P-37142 I 

NEOS I SEOS 
7/18/97 AT cs NEOS n-h- I 
1,loln-l .m -- 

Al I CY I ml-s - .--- 
AT cs NEOS 
AT cs 1R “l-VU IIC 

I 7118197 
I 

AT cs 1R 
P-3 l/3 3 

1s 
7118197 

NE 
AT cs NEOS 

P-33139 
1s 

7llSl97 
NE 

AT PC 7n PIZAP \- 
I --- 

1 W” LY 
P-33139 I I 

3CU3 
7/l PI07 A-r I r(” f .-̂  ̂

P-39141 
2D 

II A”,/ I 1 .rlI I L3 I IN r.1 1.h SEOS NE 
I n--n _- 

-.-VW 
P-41/44 7/18/97 AT cs NEOS - 
P-41151 

3EU3 
7/18/97 AT cs NEOS 

P-4315 1 
SEOS 

7llSl97 AT cs NEOS SEOS 
7118197 AT cs EEOS 

P-48/49 
I 711 s/97 AT cs 
I 

EEOS wJ2w 
711 s/97 

I 
AT cs EEOS I 

7/1wo7 AT PC 

NE I 

7118197 I AT 1 EEOS 
AT I r-c I 

I 
WEU3 

P-56159 7/18/97 
I 

EEOS WEOS 
P-5 9160 7/18/97 

I 
AT cs EEOS 

P-6016 1 
WEOS 

7118197 AT cs EEOS WEOS 
P-61162 7/18/97 AT cs EEOS WEOS 
P-62164 71 lSl97 AT cs EEOS WEOS 

7118197 AT cs EEOS . r---m 
3,,.-.,,%” .- ^_ 

- - ..-- 
ii16lY I I Al I cs I EEOS ---- 

- _-._. I 7llW97 I cs EEOS 
P-15158 I 

AT 1 I wl2u3 
7118197 AT 1 cs 2N I SEOS 

Golder Construction Services, Inc. 2 



LAWRENCE 

GUNDSEAL 977-5116 
NONDESTRUCTIVE TESTING SUMMARY 

LIVERMORE NATIONAL LABORATORY, SITE 300 - PIT 6 
LIS’ERMORE, CA 

t 

- --,-. I -_._ 1 --- -- I a .1-w 

P-5 l/63 I 7119197 I AT I cs I NEOS 
I - .--- I SEOS 1 NE 

P-44/57 I I I- A ,A” 
IIIYIY I 

I .s,.s 1 
Al I 

m” 
cs 

I ^. _ 
ZM 

--^- 
SbUb ’ NE 

P-44157 7/l 9197 AT 1 cs 2M 2L NE 
P-44157 7119197 AT I cs NEOS I 21, NE - .- 
P-57168 I ” ,1 A ,I\” 

II 1YlY I 
I .m 1 

Al 
“” 
c3 

I .-A- 
NCU5 

I 
SE& NE 

t 

P-63168 7/19/97 AT cs NEOS SEOS NE 
P-58/68 7119197 

I 
AT cs NEOS SEOS N-E 

I 

P-58/69 I I 7/I 9197 ..-_.-. I I AT 1 I cs I I NEOS SEOS NE 

P-45158 L I 7/19/97 I AT I cs I 3G 2N NE 
Pd5/58 I “,*n,n\LI 

I/lYIY I 
1 In. 

Al 
I nn I 

I 
ki I 

.-A- 
NEUS I 3G NE 

P-38140 7119197 AT 2H --- . 2J NE 
P-3 s/40 7/19/97 AT cs 2c 2H NE 
P-01102 I 

t 

712 1 I97 I 
1 

VT - I t-w -_.- EEOS WEOS NE 
P-03/04 7121197 I VT 1 CM I -_ - EEOS WEOS NE 

t-gg-’ 
7/31/97 1 VT t i-M 1 EEOS WEOS N-E 

EEOS WEOS NE 
EEOS WEOS NE 

P-09110 I 
t 

712 1 I97 ..--. _ I t VT 1 I-M 1 . - --.- EEOS WEOS NE 
P-l II13 7/2 l/97 I VT 1 CM I I EEOS WEOS NE 
P-12113 I 713 1 I97 I VT 1 I-M t EEOS WEOS NE 
P-15llS EEOS WEOS NE 

----^ _- 

t 
I 712 l/97 I VT 1 CM 1 

P-08/10 7/2 l/97 VT I CM I 

1 
..--._. . - -_.* 

t 7121197 VT CM ---- I 
P-14118 712 l/97 v-r CM EEOS I WbUS Nf: 

P-16119 I 
1 

712 1 I97 ..--._. I I VT - 1 CM 1 --.- EEOS WEOS NE 
P-17119 712 II97 I VT 1 CM I I EEOS WEOS NE 
P-2 l/22 I 

t 

713 l/97 ..--,-. I 
I 

VT . - 1 i-M 1 -*.* EEOS WEOS NE 
P-20122 712 l/97 I VT 1 CM I I EEOS WEOS NE 
P-24127 1 

f  

713 1 I97 .,_^,_, I 
I 

V-T 1 CM 1 1 - --.^ EEOS WEOS NE 
P-22123 712 l/97 I VT 1 CM I -- - NEOS SEOS NE 
P-23127 I 713 l/97 I VT 1 fM 1 EEOS WEOS NE 
P-26127 N?XX SEOS N-F 

,,-a,_, . * -_.- 

t 

712 l/97 VT CM ----- I 
P-25127 712 1197 VT CM NEOS I 

---- -.- 
--^a _- 

c 3JZU3 Nt 

P-26128 I 
I 

712 1 I97 I I VT - I CM I --.- EEOS ---I WEOS NE 

P-25128 712 l/97 I VT I CM I EEOS WJZOS NE 
P-30135 I 

t 

713 1 I97 ..--._, I 
I 

VT 1 PM 1 . - -_.- EEOS WEOS N-E 
P-35136 712 1197 I VT 1 CM 1 NEOS SEOS N-E 
P-29135 I 

I 

713 1 I97 ..--._ I I VT . _ 1 C-M 1 __.^ EEOS WEOS NE 
P-3 l/36 7121197 I VT 1 CM I NEOS SEOS NE 
P-32136 I 713 1 I97 ..--I _ I I 

I 
VT 1 CM I . - --.- EEOS WEOS NE 

P-33137 712 l/97 I VT 1 CM 1 EEOS WEOS NE 
P-34137 I 713 1197 1 EEOS WEOS NE 
P-is/42 I EEOS WEOS NE 

,,-A,< I 

t 

712 l/97 VT CM 
P-t 9113 712 l/97 v-l- CM EEOS I WEOS I NE 

712 l/97 VT CM NEOS SEOS I NE 

Golder Construction Services, 1k-z. 3 



GUNDSEAL 977-5 116 
NONDESTRUCTIVE TESTING SUMMARY 

LAWRENCE LIVERMORE NATIONAL LABORATORY, SITE 300 - PIT 6 
LIVERMORE, CA 

I P-67169 t 712 1197 A .YV” 
P-66169 

I 
717.1197 

I 
VI- rbf \-nn I ---- 

1 ..--,_. I I I 
I Fi . 

NCU3 
I I S:bUS I 

P-68169 7121197 I 
---- 

P-64168 I 7121197 I 

Notes: 
(1) 
(2) 
(3) 
(4) 

A prcfx of P indicates the panel numbers of a seam 
AT = Au PressureTest VT = Vacuume Test 
Technicians: CS = Christine SounQra CM = Chris McCutchcon 
SEOS = south end of seaa ?iiOS = north end of seam. ‘XEOS = west end of scam; EEOS = at end of scam 
I.4 3G = repair locations on length of scam 

(3 NE=NancyEvms 

Golder Construction Services, Inc. 4 
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Destructive No.: 
Seam Number: 
Test Location: 
Repair Number: 
Welding Tech.: 
Gun Number: 
Seam Type (Fus/Ext): 
Date Tested: 
Pass/Fail: 

Dcslructivc No.: DS-02 
Seam Number: P-OS/l 1 
Test Location: 75’ S. of NEOS 
Repair Number: IF 
Welding Tech.: KS 
Gun Number: #1009 
Seam Type (Fus/Ext): Fus 
Date Tested: 7117197 
Pass/Fail: Pass ‘ 

Destructive No.: DS-03 
Seam Number: P-14/16 
Test Location: 50’ s. of NEOS 
Repair Number: 1K 
Welding Tech.: cs 
Gun Number: HI 165 
Seam Type (Fus/Est): FUS 
Date Tested: 7/17/97 
Pass/Fail: Pass 

GUNDSEAL 
DESTRUCTIVE TESTING SUMMARY 

LAWRENCE LIVERMORE NATIONAL LABORATORY, SITE 300 - PIT 6 
LIVERMORE, CA 

977-5 116 

DS-0 1 
P-06109 
100’S OfNEOS 
IE 
cs 
#1165 
Fus 
7117197 
Pass 

P2 133 P2 142 s2 170 FTB 
P3 130 FTB P3 144 FTB s3 174 FTB 
P4 131 FTB P4 130 s4 172 FTB 
P5 131 FTB P5 138 s5 182 FTB 

Golder Construction Services, Inc. * 



Deskuctivc No.: DS-04 
Seam Number: P- 16120 
Test Location: 3’ N. of SEOS 
Repair Number: 1L 
Welding Tech.: KS 
Gun Number: #I1009 
Seam Type (Fus/Ext): Fus 
Date Tested: 7118197 
Pass/Fail: Pass 

Destructive No.: DS-05 
Seam Number: P-2 l/24 
Test Location: 25’ S. of NEOS 
Repair Number: IT 
Welding Tech.: cs 
Gun Number: HI 165 
Seam Type (Fus/Ext): Fus 
Date Tested: 7118197 
Pass/Fail: ’ Pass 

Destructive No.: DS-06 
Seam Number: P-25129 
Test Location: 125’ S. of NEOS 
Repair Nmnber: 1u 
Welding Tech.: KS 
Gun Number: Hl009 
Seam Type (Fus/Ext): Fus 
Date Tested: 7119197 
Pass/Fail: Pass 

GUNDSEAL 977-5 116 

DESTRUCTIVE TESTING SUMMARY 
LAWRENCE LIVk=RMORE NATIONAL LABORATORY, SITE 300 - PIT 6 

LIVERMORE, CA 

P2 114 FTB P2 137 FTB s2 192 
P3 139 FTB P3 141 s3 193 FTB 
P4 133 FTB P4 143 s4 J 191 FTB 
P5 151 FTB P5 158 s5 192 FTB 

I P5 I 136 P5 I 136 SS I 176 1 FTB 

Golder Construction Services, Inc. 



GUNDSEAL 
DESTRUCTIVE TESTING SUMMARY 

LAWRENCE LIVERMORE NATIONAL LABORATORY, SITE 300 - PIT 6 
LIVERMORE, CA 

977-5 116 

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): 

DS-07 
P-26130 
5’ N. of SEOS 
1W 
cs 
#1165 
Fus 
7/l 9197 
Pass 

DS-08 
P-34138 
125’ S. of NEOS 
1x 
cs 
#1165 
Fus 

Date Tested: 7119197 1 
Pass/Fail: Pass 

Destructive No.: DS-09 
Seam Number: P-39/4 1 
Test Location: 50’ S. of NEOS 
Repair Number: 2A 
Welding Tech.: KS 
Gun Number: #1009 
Seam Type (FusIExt): Fus 
Date Tested: 7/l 9197 
Pass/Fail: Pass 

P2 121 P2 153 FTB s2 187 FTB 
P3 132 FTB P3 149 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. 
3 



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.: DS-12 
Seam Number: P-63168 
Test Location: 8’ S. of NEOS 
Repair Number: 2G 
Welding Tech.: KS 
Gun Number: #IO09 
Seam Type (Fus/Ext) Fus 
Date Tested: 7119197 
Pass/Fail: Pass 

GUNDSEAL 
DESTRUCTIVE TESTING SUMMARY 

LAWRENCE LIVERMORE NATIONAL LABORATORY, SITE 300 - PIT 6 
LIVERMORE, CA 

DS-10 
P-45158 
75’ s. of NEOS 
2E 
cs 
HI 165 
Fus 
7119197 
Pass 

DS-11 
P-55156 
15’ W. of EEOS 
2F 
KS 
#1009 
Fus 
7/ 19197 
Pass 

977-5 116 

Golder Construction Services, Inc, 



Destructive No.: DS-13 
Seam Number: P-06107 
Test Location: 4’ E. of WEOS 
Repair Number: 7K 
Welding Tech. : KS 
Gun Number: #281 
Seam Type (Fus/Ext) Ext 
Date Tested: 7122197 
Pass/Fail: Pass 

Destructive No.: DS-14 
Seam Number: P-4 l/43 
Test Location: 8’ E. of WEOS 
Repair Number: 7L 
Welding Tech.: AV 
Gun Number: #88 
Seam Type (Fus/Ext) Ext 
Date Tested: 7122197 
Pass/Fail: ’ Pass 

Destructive No.: DS-15 
Seam Number: P-47157 
Test Location: 5’ N. OF SEOS 
Repair Number: 7M 
Welding Tech.: KS 
Gun Number: #281 
Seam Type (Fus/Ext) Ext 
Date Tested: 7122197 
Pass/Fail: Pass 

GUNDSEAL 977-5 116 

DESTRUCTIVE TESTING SUMMARY 
LAWRENCE LIVERMORE NATIONAL LABORATORY, SITE 300 - PIT 6 

.,. .,. ::::.:::::::::.:::::,::: .,. 
.,...,....... :::::::::::::::::::.::. .., ,.. . ., .,. ., 

:ii~qp(j~;; 

Pl 

i 

P2 
P3 
P4 
P5 

102 
107 
141 
121 

FTB 
FTB 
FTB 
FTB 

p2 
p3 
p4 
p5 

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

s2 161 
s3 160 

’ s4 159 FTB 
s5 156 FfB 
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= = =- INSPECTION CONSULTANTS INC. 

Conformance 
Non-compliance conditions noted were brought to the attention of 
for corrective action. Workobserved 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. 

1 Comments Attached Inspector 4 r&d&( (-2 ,-7&y/,. , $--- 
I / f,/ - 1 

2ggg GOLD CANAL DRIVE, SUITE A + RANCH0 CORDOVA, CALIFORNIA 95670 + (9161635-2972 + (9161635-6457 FAX 
844 66th AVENUE + OAKLAND, CALIFORNIA 94621 + [510]635-9211 + (510]635-0988 FAX 

Daily Field Report 
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I-m 

In- 

INSPECTION CONSULTANTS INC. 
Project Name Client or Owner Job No. 
p,g- P&=&&r:, * 9&e 3.m L 1- xz ~7.G SW- 
Seneral’Location of Work 

--T-&.,/ 
Owner or Clients Representative 

FK? ,Ld-e$.Ld 
Date-Day of Week 

klSAPR\/ X-Z&~? Iu g-” 
Seneral Contractor Subcontractor 

&J ~,~c‘i/‘oc~)J SC’n!;S~ ;3 
t LiirsiLc ~~ Proje~ Engineer 

rype of work 

5% ?A de :-J-& ,,-j& 
Subcontractors Superintendent or Foreman 

? 
Permit No. 

I sA/& 

Page / oFi 
Weather 
Q~LLU,u\/ ~ic;lUcl\/ 

Technician 
z-c= F ,I (j 

Conformance 
ion-compliance conditions noted were brought to the attention of 
)r corrective action. Workobserved was to the best of my knowledge, in conformance with the (approved) project plans 
pecification, and applicable standards of workmanship; with the exception of items noted above. 

0 Comments Attached 

I 

2999 GOLD CANAL DRIVE, SUITE A + RANCH0 CORDOVA, CALIFORNIA 95670 + [916] 635-2972 + (916) 635-6457 FAX 
844 66th AVENUE + OAKLAND, CALIFORNIA 94621 + (510]635-9211 + (51OJ635-0988 FAX 
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INSPECTION CONSULTANTS INC. 
Proi’ect Name I Client or Owner 1 Job No. 
-79 @lQwz Sk 300 L&/Z/L Wk5-6 

General Location of Work Owner or Clients Representative Date-Day of Week 
7-mCY QeRR -23-97 wtro 

General Contractor 
&“imcOd 

S+ET;tfU TM?, Projz Engineer 

xgpic s&p 
Subcontractots Superintendent or Foreman Permit No. 

cc V&S A 
Assignment Cancelled By: 

%* 
Page 

@/P’. /f/ 
Weather Technician 

0’ ’ svJ.rq z$-lFFF 80 

._ 
Daily Field Report 

d&L, DGS~U~~ 

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. 

, c] Comments Attached Inspector 

2999 GOLD CANAL DANE, SUITE A ) RANCH0 CORDOVA, CALIFORNIA 95670 4’ [916) 6352972 + (9161635-6457 FAX 
844 66th AVENUE + OAKLAND, CALIFORNIA 94621 + (510) 635-9211 + (510) 635-0988 FAX 

. 



INSPECTION CONSULTANTS, INC. 
COMPRESSION TEST REPORT DATA SHEET 

Projm: 

COVeat: 

9/25/97 ZCI NO; 971-515 

Lnwrence Livermore National Laboratory 

Pit Cloeure @ Site 300 
Lawrence Livermore NatIonal Laboratory 
P.O. Box 808, L-522 
Livermore, CA 94550 

Permit No. : 

File NO: 
App. NO: 

Spedmen Sump&e From: South Drainage Dttch 

SAMPLE INFORMATloN 
sel NO: 

Material: 

SMppllh- 

s3 
Shotcrete 
Shamrock 

TlcJter NO: 
Track NO: 
Time: 

6349703 
n/a 
da 

Sampled By: 
Dme SumpIed: 
Dute Redved: 

J. Orcutt 

w27/97 
914197 

MLr Design: 
SpeCij?ed PSlr 

3007 Slump In: n/a Mix Tenap &g F: 
3,000 Ah conz. 96: n/a Air temp deg F: 

nia 

n/a 

LABORATOliYINFORMATION 

Test Methods: ASTM C-172 ASTM c-143 ASTM C-1064 As-l-MC-39 ASTME-447 
ASTM C-42 or UBC 21-16 as npplicabte 

Does Not Meet Specifknt.lons 0 Meets Project Specifications El 

cc: Client 

REVTEWED BY: 

File Laboratory Mana 
file: CyUndpr 

2999 GOLD CANAL DRIVE, SUITE A, RANCH0 CORDOVA, CA 95670, (916) 635.2972 
844 661-H AYENUE, OAKLAM), CA 94621 (510) 635-9211 



date: 9/25/91 

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

INSPECTION CONSULTANTS, INC. 
COMPRESSION TEST REPORT DATA SHEET 

Rojest: 

Clint: 

Lawrence Livermore National Laboratory 
Pit Closure @ Sfte 300 
Lawrence Livermore Notional Laborstory 
P-0. Box 808, LA22 

LIvermore, CA 94550 

ZCZ NO: 971-51s 

Permit No. : 

Fiie NO: 
App NO: 

Specimen Sample From: Lower East Drainage Ditch 

sel NO: 
MZtdQi: 
Supplier: 

SAMPLE INFORMA TION 
s2 T&kcl NO: 634%17 Sampled By: J. Orcurt 
Shotcrete Truck NO: n/r Doru Sampled: 8/26/W 
Shamrock Time: n/u Dote Received: 914191 

MATERLAL INFORMATION 
Mix Design: 3007 

Specgied PSI: 3,000 
Slump In: 

Air Cant %voi 
n/a 
n/a 

Mix Temp dug F: 
Air temp deg F: 

n/a 
n/a 

LABOR4 TORY INFORMATfoN 

pyp;CkW’y ID# 57981 57991 -- -_- SSOlj 

Ilfy$&) 14 28 2.81 28 
a 919191 9l-23197 9/23/97l 9r23/97l 
?RSION, IN: 1.75x3.68 1.75x3.68 1.75x3.631 1.75x3.7 

4 

2.40 2.40 2.40 2.40 
TIMATE LOAD, LBS 6,210 9JlO 12,480 11,640 3 

2,590 1.. : 3W 5,240 4,850 ----- ~. 

Test Methods: ASTMC-172 Am-MC-143 

ST( sq 
ASTM c-1064 AS-IMC-39 ASTM E - 447 

ASTM c-42 LJBC 11-16 as applicable 

Does Not Meet Speclflcations a Meeeu Project Specitications 

cc: Client 
File 

2999 GOLD CANAL DRIVE, SUITE A, RANCH0 CORDOVA, CA 95670, (916) 635-2972 
844 66TH AVENUE, OAKLAND, CA 94621 (510) 6359211 



Dare: g/25/97 K-f NO: 971-51s 

INSPECTION CONSULTANTS, INC. 
COMPRESSION TEST REPORT DATA SHEET 

Project: 

Clien 1: 

Lawrence LIvermore Nattonal Laboratory 

Pit Clo*ure @ Site 300 

Lawrence Livermore Notional Laboratory 

P.O. BOX 808, L-522 

Livermore, CA 94550 

Permit No.: 
FUC NO: 

App. NO: 

Specimen Sample From: North Drainage Ditch 

set NO: 
MaletLaI: 
SKppUer: 

SAMPLE 1NFORMATIO.N 
Sl Tkket NO: 6349594 Smpied By: J. Orcutt 
Shotcrete Trwk NO: n/a Doe Sampied: al25I97 

Shamrock Time: 4/a Date Recetred: 914197 

3007 Slkmp In: da Mix Tetnp deg F: 
3,000 Air Coat 96: nla Ah iemp deg F: 

nla 
Ilk 

D# 57941 57951 57961 
AGI ED DAYS 151 281 281 

57911 

2*li 
DATE TESTEL 9122l971 9l22f971 9n2l9711 

Test Methods: ASTM c-172 As-MC-143 ~- 

1.75x3.751 1.7Sx3.51 1.75x3.4811 
2.40 2.40 2.40 

7390 11,680 10,630 
spso 4,870 4,430 

ST ST ST 

ASTM C-1064 ASTMC-39 ASTM E - 447 
ASTM C-42 or UEC 21-16 as applicable 

Dne Nnt Meet Specffleationr a Meetrr Project Specifications El 

REVIEWED BY: 

cc: CUeat 
FUe Laboratory Man 

2999 GOLD CAXAL DRIYE, SUITE A, RAXHO CORDOVA, CA 95670, (916) 635-2972 
844 66-l-H AVENUE, OAKLAND, CA 94621 (510) 635-9211 




