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Central Programs -- Industrial Section Departmep t of E(:,O]Ogy
PO Box 47706 Industrial Section

Olympia, Washington 98504

Re: Mill E/Koppers Remediation Construction Report

Dear Mr. Skyllingstad:

Weyerhaeuser is submitting the Construction Report in accordance with terms in Consent
Decree No. 98-2-08718-6 between Weyerhaeuser and the Department of Ecology. The

. Construction Report documents the as-built construction of the former Mill E/Koppers
. Site. With this submittal, the remediation project is complete.

After your review, we request that you issue a letter certifying that the construction
portion of the Mill E/Koppers remediation project is complete. Please send the letter to
me.

The monitoring phase, as defined in the Consent Decree, has already begun. After 1
receive the certification of construction completion, the new Weyerhaeuser Project
Coordinator will be

Shari Brown
Weyerhaeuser Company :
Mail Stop CHIL28 : O CIE:

33663 Weyerhacuser Way S
Tacoma, WA 98003

Phone (253-924-2729)

Fax (253-924-2013)

Ms. Shari Brown has been assigned responsibility for the monitoring phase ag
of this Consent Decree. Please send all correspondence to her attention.
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Mr. Paul Skyllingstad ' Page 2
Department of Ecology

It has been a pleasure working with you and your staff over the past several years and
through three Consent Decree remediations. Thank you for all your support and help,
without it we could not have had such successful projects.

If you have any questions, comments, Or require clarification, please contact me at (425)
339-2871.

Sincerely, _
. —
oo Terallo

Stuart Triolo

Project Manager
9799 final report. DOC

Enclosure: Construction Report Former Mill E/Koppers S.ite Remediation, Everett WA.-
September 1999 prepared by EMCON.

Cc with enclosure: Joe Jackowski -- CH2J28; John Gross -- CH1K29; Mark Schneider --
Perkins Coie; Jane Patarcity -- Beazer East; Thomas Aldrich -- ASARCO; Bob
McChesney — Port of Everett.

Cc without enclosure (via e-mail): David Young -- CH2L30; Dave Judkins--CH2L30;,
Shari Brown -- CH1K29; Ken Johnson -- CH1K29; Kevin Godbout — CHIM27; Brian
O’Neal - EMCON.
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Construction Report
O Former Mill E/Koppers Site Remediation
Everett, Washington

The construction activities described in this report were observed by the Project Engineer
and Construction Quality Assurance Monitors from EMCON. Based on direct
observations made by EMCON personnel, materials testing, other laboratory testing, and
other construction documentation described in this report, EMCON concludes
remediation at the Former Mill E/Koppers Site was constructed in a workman-like
manner and in accordance with the intended design. The material and data in this report
were prepared under supervision and direction of the undersigned.

o Kent Wiken, P.E.
Project Engineer
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SUMMARY

The Former Mill E/Koppers Site is located in Everett, Washington. Remediation of the
site was initiated in November 1998 and completed in June 1999. This report provides
background information about the project and documents work that was performed in
accordance with the design intent and Consent Decree (Snohomish County Superior
Court No. 98-02-08718—6) between the Washington State Department of _Ecology
(Ecology) and Weyerhaeuser Company. The following paragraphs summarize the
content and conclusions of this report.

Section 1 of the report provides an introduction describing project background, provides a
description of the project, and describes the organizations involved in the project and
their responsibilities.

Section 2 describes the site work performed including demolition, earthwork, and the
barrier wall system.

Sections 3 through 6 describe construction quality assurance (CQA) work performed by
EMCON documenting the project’s compliance with the design intent and conditions of
approval. Section 3 describes site work construction observation and testing, including
test standards and testing frequencies implemented by the CQA Organization. Section 4
describes the barrier wall installation including construction observation and testing.
Section 5 describes CQA for the asphalt cap, crushed rock subbase, asphalt treated base,
pavement overlay geotextile, and asphalt surface course including all construction
observations and testing. Section 6 describes drainage and erosion control construction
observation and testing related to rip rap, separation geotextile, and seeding,

Section 7 describes the installation of the piezometers and vault boxes and includes
construction observation, testing, construction phase problems, and resolution.

Section 8 presents daily recordkeeping and photographs documenting progression of the
project.

Section 9 describes design modifications and modifications to the CQA program made
during construction, and justification for these design and CQA modifications.

In summary, 2 CQA program was implemented by EMCON during remediation
construction. This CQA program, which included observation and testing of the
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constructed components, documents the work was completed in accordance with the
design intent presented in the construction drawings and specifications. However, like
any large construction project, this project was not completed without small construction-
phase variances to the specifications and/or drawings. These variances and their
resolutions are described as appropriate in other sections of this report.

B\LADATA\141-WEY\3T\CONSTR-R 812-99\sm:4 EMCON
793059 viii Rev. 0, 9/1/99




1 INTRODUCTION

1.1  Purpose

This construction report presents an overview of the construction testing and as-built
documentation for final cleanup action of the Former Mill E/Koppers Facility located in
Everett, Washington,

1.2  Site Background

1.2.1 Site Description

The site is located on Weyerhaeuser property in Everett, Washington. The site is next to
the Snohomish River, approximately 2 miles upstream from the river mouth at Port
Gardner Bay. The site boundary encompasses 8.41 acres and includes areas that contain -
impacted environmental media and components of the final cleanup action (see
Appendix A, Drawing Index, Drawing A, and Drawing 1).

Both the site and the adjacent Weyerhaeuser property were used for industrial purposes
since the early 1900s. The entire Weyerhaeuser property is zoned for continued industrial
use (M-2, heavy manufacturing) by the city of Everett.

1.2.2 Site History

The site history is discussed in detail in the remedial investigation (RI) report
(EMCON 1994). The main site activities are summarized as follows:

Wood Treating. The site was used as a lumber storage area from 1915 until American
Lumber and Treating Co. (ALTC) constructed a wood treatment facility on leased
Weyerhaeuser property in 1948. Wood treatment at the facility continued until 1963
when the lease expired, at which time Weyerhaeuser began to use the site. The wood
treatment facility included two steel pressure retorts and aboveground and underground
piping. Wood treatment included the use of creosote (sometimes with a petroleum

B\LADATAM141-WEY\37\CONSTR-R.812-9%\sm:4 EmMcon
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hydrocarbon carrier), Wolman salts (chromated copper arsenate [CCA]), and
pentachlorophenol (PCP) with an oil carrier. .

Maintenance. Beginning in 1963, Weyerhaeuser gradually converted the former wood
treatment facility into an equipment maintenance facility (the retorts and the aboveground
storage tanks were removed). The maintenance facility operated from 1963 to 1984. The
petroleum tanks and some petroleum-contaminated soil were removed in 1988.

Mill E Sawmill. Weyerhaeuser built a sawmill, named “Mill E,” at the north end of the
site in 1971. Mill E was designed to handle small-diameter logs (4 to 12 inches) and
produce dimensional lumber. MillE was shut down in 1984 and the building was
demolished, except for the foundation, in 1988.

Post-1884 Activities. Since 1984, when both the vehicle maintenance and Mill E
operations shut down, the site has been largely unused. The former wood treating/
maintenance building was used periodically for storage of miscellaneous equipment. The
former wood treating/maintenance building is referred to as the “building” in this report.

The site is not currently in use, and industrial operations at the Weyerhaeuser property
have been discontinued.

1.2.3 Future Use

The site is expected to be transferred to the Port of Everett in Fall 1999. Property
adjacent to the site will be used as an industrial park serving a variety of industrial uses.
Future land use for the site will follow M-2 zoning ordinances and be consistent with the
land uses of the adjacent property.

1.3  Previous Investigations

This section provides a brief overview of the previous investigations and final cleanup
action for the site. Ecology required this cleanup action based on their review of the
information contained in the RI and feasibility study (FS) reports (EMCON 1994 and
1997a), and on subsequent series of review meetings. The results of these meetings are
described in a series of technical memoranda, correspondence, and reports
(EMCON, 19970, ¢, d, ¢, f; Ecology 19974, b, c; Weyerhaeuser, 1997).
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As a result of these negotiations, Ecology required, and Weyerhaeuser agreed to focus on,
a cleanup action alternative similar to FS Alternative 3 (cap plus vertical barrier), which
included the following major components:

o An approximately 1,600-foot-long vertical barrier wall was installed around the
portion of the site where nonaqueous-phase liquids (NAPL) or highly saturated
soil contamination have been observed.

* Excavation and off-site disposal of up to 1,200 cubic yards (cy) of hot spot soil
above the water table in the former blow pit area. All hot spot soil taken off site
was managed as a FO32, F034, or F035 listed dangerous waste.! The NAPL that
appeared on the water surface in the bottom of the excavation was collected
using adsorbents, or other measures as appropriate, and disposed as hazardous
waste. Once the excavation was complete, it was backfilled using imported soil.

© A low-permeability asphalt cap was installed to cover the vertical barrier
containment area to minimize infiltration of precipitation inside the vertical
barrier wall and prevent direct contact with impacted soils.

o A soil cap placed over portions of the site outside the vertical barrier to prevent
direct contact with impacted soil.

¢ Institutional controls (e.g., deed restrictions) to control exposure of future site
workers to contaminants, as well as to maintain the integrity of the barrier wall and
cap. )

¢ Long-term monitoring and maintenance of the above items.

Ecology has determined this alternative will be protective of both human health and the
environment, will contain the major sources of groundwater contamination, is consistent
with the anticipated future industrial use of the site, and is cost-effective when compared
with other alternatives that could achieve similar levels of protection and compliance with
the cleanup standards.

1.4 Project Organization
The project organization chart is provided as Figure 1-1 attached. A brief description of

the project responsibilities for each member of the project team is outlined in the
following paragraphs.

' For purposes of this report, the term “dangerous waste” will be used to include Washington State

dangerous wastes as defined pursuant to WAC 173-303, and Federal hazardous wastes as defined by
40 CFR 261.
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1.4.1 Weyerhaeuser

Weyerhaeuser directed the cleanup action for the site in accordance with the Consent
Decree.  The companies listed in the following paragraphs were contracted by
Weyerhaeuser to assist in completing the cleanup action.

14.2 EMCON

EMCON was responsible for preparing the engineering design report, construction
drawings, and technical specifications describing the scope of the clean up action.
EMCON also implemented a comprehensive construction quality assurance (CQA)
program during construction, provided field engineering services during construction, and
prepared this construction report.

143 WRS, Inc.

WRS Infrastructure and Environment, Inc., (WRS) was the general contractor for the
project, providing oversight of all construction, management of subcontractors, and
providing construction quality control (CQC) testing.

1.4.4 Clark Leeman

Clark Leeman was the subcontract surveyor for WRS, providing construction layout
staking and as-built documentation.

1.4.5 GSE Lining Technology, inc.

GSE Lining Technology, Inc. was a subcontractor to WRS, supplying the geosynthetic
materials for the project including high-density polyethylene (HDPE) barrier wall and
geomembrane.

14.6 CeCON

CeCON was a subcontractor to WRS, performing earthwork construction and
geosynthetic clay liner (GCL) installation for the project,

BALADATAV0141-WEY\37\CONSTR-R 812-99\sm:4 EMCOn
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1.4.7 Western Geo-Constructors, Inc.

Western Geo-Constructors, Inc., a subcontractor to WRS, installed the HDPE barrier wall
and HDPE geomembrane apron.

1.4.8 CSR Associated

CSR Associated, a subcontractor to WRS, provided and installed the base rock course,
asphalt treated base (ATB), pavement overlay geotextile, and asphalt cap.

1.49 Cascade Drilling

Cascade Drilling, Inc., a subcontractor to WRS, provided all materials for the piezometers
and piezometer vaults and installed the piezometer.

1.4.10 Mayes Engineering

Mayes Engineering, a subcontractor to WRS, provided CQC testing of earthwork during
construction.

1.4.11 Northwest Linings and Geotextile Products, Inc.

Northwest Lining and Geotextile Products, Inc. was a subcontractor to WRS, supplying
GCL for the project.
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2 WORK PERFORMED

2.1 Demolition

21.1 Existing Structures

Fencing, concrete slabs and foundations, and other structures located inside the site
boundary but outside the barrier wall were removed. All concrete slabs, foundations, or
other structures located inside the barrier wall were lowered to a minimum of 18 inches
below the finished cap surface but left in place,

2.1.2 Existing Utilities

Where existing utilities crossed the proposed barrier wall alignment, a minimum 5-foot
by 5-foot access pit was excavated down to the abandoned utility. The utility pipe was
then removed leaving a minimum 2-foot horizontal clearance between the cut utility ends
and the barrier wall alignment. Access pits were backfilled with imported soil fill
material up to the bottom elevation of the barrier wall trench. Select backfill consisted of
soil with 100 percent passing the US standard number 4 sieve,

2.2 Earthwork

2.21 Excavation Backfill and Disposal of Contaminated Soils

Prior to commencing excavation of contaminated soils, several site preparation actions
were completed to facilitate (1) implementation of excavation in a manner that minimized
the generation of dangerous wastes, and (2) management of the generated dangerous
waste that is consistent with applicable regulations and the contaminated materials
handling plan which was prepared by WRS/CeCON. At a minimum, this site preparation
included:

o Construction of temporary truck access and egress roads over the existing
contaminated soil so that trucks could reach and leave the loading area without
disturbing contaminated soil or becoming contaminated by this soil.
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e Construction of a soil loading area adjacent to the hot spot excavation area. This
loading area was lined with plastic sheeting placed on a subgrade of imported
fill. Temporary plastic sheeting was also placed over the side and tires of the
truck being loaded. The subgrade was sloped to direct dewatering liquids and
contaminated rainfall back into the excavation.

e Construction of a decontamination area which included a lined equipment and
vehicle washing pad. Accumulated wash water was disposed with the excavated
soils.

The initial remediation step was to excavate contaminated soil from the blow pit area or
“hot spot” described in the FS. The primary excavation area was the area with the most
heavily contaminated soils (see Appendix A, Drawing 2). Once the primary area had
been excavated, the excavation was expanded horizontally at the same depth until a
volume of 1,200 cy was excavated. Excavation depth was determined by the static
groundwater table at the time of the excavation. Any other excavation required for site
grading, barrier wall installation, utility relocation, or other reasons was handled and
excavated in the same way as the 1,200 cy of soil required for the hot spot excavation.

Product (i.e., NAPL) removal consisted of absorbent pads to remove product that
accumulated in the excavation. All materials (soil and product) removed from the hot
spot excavation were managed as a dangerous waste in accordance with the applicable
regulations and the contaminated materials handling plan.

Contaminated materials were placed in plastic sheet-lined dump trucks on site, the trucks
were decontaminated and covered, and then the contaminated materials were transported
to the Chemical Waste Management facility in Arlington, Oregon, for disposal. A
summary list of the disposal manifests is provided in Appendix B.2. Original manifests
are on file at Weyerhaeuser and summary information has been submitted on the
Dangerous Waste Annual Report to Ecology.

All excavations were backfilled with controlled placement of imported, non-contaminated
backfill. The CQA and documentation for the contaminated soils handling is detailed in
Section 3.3 of this construction report.

2.2.2 Site Grading

Fill was added across the site to facilitate drainage, to cover contaminated surface soils
(soil cap), and to provide subgrade for the asphalt cap. The fill consisted of Snohomish
River dredged sand which was stored in nearby stockpiles.

In areas outside of the barrier wall system, a minimum 1-foot vertical thickness of lightly
compacted fill (soil cap) was placed over the remediation area to provide a physical
barrier preventing direct contact with the underlying contaminated soil. Regrading of
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existing contaminated soil in the soil cap area was not required and all final grades were
achieved by placing imported (dredged) fill. The soil cap surface was constructed with a
slope varying between zero and 0.5 percent. Fill was thickened as needed to eliminate
low spots in the surface, and a minimum elevation of 8.0 feet NGVD (1 foot below the
100-year flood elevation of the 'Snohomish River). Fill was placed directly on the
subgrade in one or two loose lifts, roughly graded as shown on the plans, and compacted
with at least one pass of compaction equipment. There was no other compaction
specification or density testing requirement for the soil cap. Fill was added as required to
achieve the minimum 1-foot thickness over the existing topography. Thickness was
confirmed by surveying at one point per 10,000 square feet of soil cap (100-foot grid).
Once the soil cap is in place, it was hydroseeded with grass seed.

Fill below the asphalt cap {(generally inside the barrier wall) was constructed to provide a
minimum 0.5 percent slope for the overlying asphalt cap. This fill was placed in 12-inch
loose lifts and then compacted. Density was verified as outlined in Section 3.4 of this
report. There was some limited excavation at the southeast corner of the asphalt cap to
facilitate stormwater drainage and lower the overall elevation of the cap (i.e., reduce fill
requirements); this excavated soil was managed as a dangerous waste consistent with the
contaminated materials handling plan. There was no regrading of existing site soil to
achieve final grades for the asphalt cap. :

2.3 Barrier Wali System

As a part of the site remediation, a low-permeability, vertical barrier wall (Gundwall™)
system was installed around the area where NAPL and high residual soil contamination
have been observed. Gundwall is a prefabricated wall system constructed of panels of
HDPE sheets welded to interlocking connectors. A hydrophilic seal is inserted into the
joint of the interlock system during installation. This seal swells when hydrated, forming
a low-permeability connection between panels. The panels are individually vibrated into
place with standard sheet pile vibratory installation equipment and connected using the
interlock system. The vibratory installation equipment is fitted with a customized “blind”
plate to physically vibrate the flexible HDPE sheet panels into place. The blind plate is
then extracted, leaving the Gundwall barrier wall in place. The installed barrier wall
alignment is shown in Appendix A, Drawing 2. The barrier wall was imbedded into the
continuous, low-permeability silt layer underlying the site. The top of this silt layer is
generally 6 to 10 feet below the pre-construction ground surface. The as-built profile of
the barrier wall is shown in Appendix A, Drawings 4, 5, and 6.

Prior to installation of the Gundwall barrier wall system, the barrier wall alignment was
prepared by pre-driving a steel plate (without the Gundwall attached) using vibratory
methods to the depths indicated on the construction plans. This pre-driving was
performed to push aside obstructions and soften the ground where the Gundwall was to
be installed. During pre-driving, obstructions and sharp rock fill layers were delineated
along the proposed barrier wall alignment. Obstructions and sharp rock fill layers were
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removed by trenching approximately 1 to 2 feet on each side of the trench centerline.
Road plates were vibrated into the soils alongside of the alignment trench, in a box-like
arrangement. This arrangement limited the amount of adjacent soil sliding into the trench
area. All soils excavated from this trench were managed as a dangerous waste consistent
with the contaminated materials handling plan.

At the onset of the project, Gundwall panels were prefabricated at the plant to design
lengths based on the contractors panel layout plans. These panel layout plans were
developed based on the depth to the silt foundation layer. Gundwall panels were
therefore ordered by a certain number of 8-foot-long panels, 9-foot-long panels, 10-foot-
panels, etc. In the event that a panel became damaged during construction, new panels
were fabricated on site by ordering extra panels and shoes, cutting the panel to the length
required, stripping off the used shoe from the damaged panels, and welding the used shoe
(or a new shoe) to new Gundwall panels.

Installation of Gundwall involved installing the first panel in the alignment using
vibratory methods. The previously placed panel was then prepared for the next panel by
hooking a chain onto the above-grade portion of the male interlock, and applying tension
to keep the interlock from buckling. A knot was tied in the end of the hydrophilic seal
cord and this knot was placed into the bottom of the female interlock of the panel to be
installed. The blind plate shoe of the panel was then placed under the bottom of the blind
plate and the blind plate with the attached Gundwall panel was moved into place over the
wall alignment. The female interlock was slid over the male interlock, and the new
Gundwall panel was lowered to the ground surface. The vibratory pile driver then
vibrated the Gundwall panel down into place, locking with the previously installed panel.
The female interlock of the new panel was kept lubricated using soapy water. Driving of
the panel continued until the depth mark on the drive panel was reached (see Section 4.4).
The blind plate was then vibrated and pulled out, leaving the installed Gundwall panel in
place. This process was continued until the barrier wall installation was complete.

The backfill of the barrier wall trench required for obstruction removal consisted of select
backfill in which 100 percent of the soil is finer than the US standard number 4 sieve. -
The barrier wall trench backfill was placed in 12-inch maximum thickness loose lifts and
compacted to a minimum of 90 percent and a maximum of 95 percent of the maximum
dry density at a moisture content 2 percentage points below to 4 percentage points above
the optimum moisture standard Proctor (ASTM D698).

24 Low-Permeability Asphait Cap
An asphalt cap was constructed over the area surrounded by the barrier wall to minimize

surface water infiltration into the contained soils and to prevent direct contact with
contaminated soils.
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2.41 Subgrade Preparation
Grading beneath the asphalt cap consisted of the following:

o Compacted soil sloped at 0.5 to 1.0 percent. The compacted soil was placed in
12- to 18-inch-thick, loose, horizontal lifts and compacted to 95 percent of the
maximum dry density, at a moisture content range of 2 percentage points below
to 4 percentage points above the optimum moisture content defined by standard
Proctor density (ASTM D698).

o For undisturbed soils below where no fill was required (cut areas), the grade was
proof rolled to detect soft spots; however, no soft spots were encountered. The
proof rolling was performed using a heavy pneumatic-tired roller or loaded
dump truck with a tire pressure exceeding 50 psi.

2.4.2 Asphalt Cap Construction

The constructed section for the low-permeability asphalt cap section consists of the
following elements (top to bottom):

A 2-inch asphalt surface course.

A pavement overlay geotextile layer impregnated with tackcoat.
A 4-inch-thick, asphalt-treated base course.

A 4-inch-thick, crushed rock (34-inch nominal) course.

When impregnated with the bitumen tackcoat, the pavement overlay geotextile performs
similarly to a flexible membrane liner inside the asphalt cap. The overlay will
significantly reduce stormwater infiltration into the contaminated soil below the cap.

The maximum allowable axle-load capacity for this pavement section has been
determined to be 7,100 pounds for a single axle and 13,000 pounds for a tandem axle
using the American Association of Highway and Transportation Officials (AASHTO)
flexible pavement design criteria.

2.5 Drainage and Erosion Control

The existing stormwater control system for the northern portion of the site and adjacent
off-site property consists of a series of catch basins and storm drain pipes that collect
water from paved areas and direct it to the existing point of discharge into the Snohomish
River at the northeast corner of the site. Because of the high infiltration rate of the on-site
sand, most of the stormwater infiltrates into the site soil with little runoff. A stormwater
ditch runs parallel to the west side of the site and collects a small amount of runoff,
mostly from the area between the west fence line and the ditch itself. The ditch directs
this runoff to a discharge point at the southeast end of the site.
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The project remediation has divided the site into two areas:

e Impervious asphalt cap area.
e Pervious soil cap area.

Stormwater from the asphalt cap will be managed as uncontaminated runoff. The asphalt
cap has been sloped at a minimum 0.5 percent to facilitate drainage. The flow from the
asphalt cap area will be collected outside the barrier wall by a perimeter swale system
constructed as part of the cap. The collected runoff will be directed toward the southeast
corner of the site and discharged into the Snohomish River via a rip rap lined drainage
channel and outlet structure. o

Stormwater runoff from the soil cap will be negligible due to the high infiltration rate of
the cap soils and the flat surface grades. The soil cap elevates the site to no greater than
1 foot below the 100-year flood elevation.

Before any site work began, a silt fence erosion control system was installed across the
discharge points along the site boundary to control erosion and sediment. Temporary
straw bales were placed around the existing drop structure inlets to further minimize
potential sediment clogging of the existing stormwater control systems.

Site drainage was constructed on the asphalt cap as shown in the Drawings. The soil cap
area was hydroseeded after construction to prevent erosion. The entire site was
constructed with stormwater controls consistent with the City of Everett Stormwater
Management Manual and the site grading permit (included as Appendix F.3), as shown
on the construction plans.
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3 CONSTRUCTION QUALITY ASSURANCE FOR SITE WORK

3.1 General

The scope of site work required to complete the Former Mill E/Koppers Remediation
included the following;:

¢ Demolition of existing structures and utilities.

¢ Excavated and stockpiled contaminated soil.

¢ Loaded, transported, and disposed of contaminated soil.

» Placement, compaction, and grading of imported soil as engineered fill.
® Placement and grading of imported soil to construct a soil cover.

e Placement, compaction, and grading of base course under the low-permeability
asphalt cap.

¢ Corstruction of drainage system components, including ditches and culverts.
This section describes monitoring and testing performed to assure this construction met
the specified requirements,
3.2 Demolition
Before the site was regraded, EMCON verified that:

o All concrete structures outside the barrier wall alignment such as retaining walls,
wing walls, foundations from former mill buildings, and standpipes were
removed to the design grade, or were completely excavated and removed from
the site. The only structure allowed to stay that was outside the barrier wall
alignment was the log dump on the east side.
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e Structures within the barrier wall alignment were removed to a minimum of
18 inches below the proposed finished grade.

» Concrete rubble and debris from the demolition were managed consistent with
the contaminated materials handling plan. In general, concrete and other
aboveground structures were not considered a dangerous waste and were
stockpiled for later use as fill. At- or below-grade concrete and other debris
were handled as dangerous waste.

® Demolition equipment and haul vehicles were decontaminated in the designated
area prior to leaving the site,

¢ Care was taken not to significantly disturb existing building support piles during
demolition, so that lateral movements of the pile would not disturb the
underlying silt layer, and excavated soil and the pile caps were managed
consistent with the contaminated materials handling plan.

EMCON and Clark Leeman determined the horizontal and vertical location of points
where existing utilities crossed the proposed vertical barrier wall installation. The
sanitary sewer and city water lines were capped 2 feet on either side of where they
crossed the barrier wall alignment. The fire protection water line and underground
electrical conduits were also cut, capped, and abandoned where they crossed the barrier
wall system.

3.3 Removal of Contaminated Materials

3.3.1 Excavation of Contaminated scils

During excavation of contaminated soils, EMCON verified that the excavation area, truck
loading areas, truck entrance, truck exit, and decontamination area were constructed in
accordance with the project specifications. The general purpose of the truck entrance,
loading area, and exit was to minimize the generation of dangerous waste by preventing
trucks from contacting contaminated soil, thereby reducing decontamination
requirements. EMCON verified that stormwater runoff from the loading area was
managed consistent with the WRS/CeCON contaminated materials handling plan.

EMCON also verified that care was taken to minimize spillage of soil onto the loading
area and the truck to reduce the potential for generating excess waste and increasing
decontamination requirements. If soil was spilled outside the truck onto the loading area,
it was immediately cleaned up and placed into the truck to prevent tracking of this
contaminated soil across the site. There were no free liquids in the soil placed into the
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trucks. If soil removed from the excavation was determined to contain free liquids, it was
dewatered in the lined loading area prior to placement in the truck.

Prior to leaving the site, EMCON verified that the trucks were decontaminated to remove
loose soils from the tires and truck body. Decontamination was performed over a large
steel grate which covered a steel tray to contain wash residue. The decontamination area
was located on the foundation of the former Mill E building. All decontamination
residuals were managed as a dangerous waste consistent with the contaminated materials
handling plan.

Within the hot spot area (shown on Drawing 2 in Appendix A), EMCON verified the
depth of the excavation determined by the excavation depth at which seepage was first
encountered (approximately 4 feet below ground surface [bgs]). The excavation did not
proceed below the observed seepage depth until the pit had been open not less than
24 hours (to allow the water level to stabilize). After the area was open for the specified
time period, the excavation continued downward (to approximately 4 to 4.5 feet) until it
was a maximum of 3 inches below the observed groundwater table, Excavation then
proceeded horizontally until a minimum volume of 1,200 ¢y had been removed.

The excavation quantity was measured and checked by EMCON in the trucks using
visual methods and measured truck capacity. The total volume was determined by
counting the trucks. The hot spot excavation was continued until the sum of load truck
volumes reached a volume of 1,200 ¢y. The hot spot volume calculations are provided in
Appendix B.1

In addition, during contaminated materials removal, EMCON CQA technicians:
e Verified that construction staking was performed before work.

* Verified that clearing and stripping was completed in areas required for site
access and execution of the work.

3.3.2 Collection of NAPL

EMCON verified that floating product or NAPL encountered in the excavation was
removed for disposal as dangerous waste in accordance with the contaminated materials
handling plan. NAPL removed with, and contained in, the contaminated soil was direct-
loaded into the trucks along with the contaminated soil. NAPL present on the surface of
the groundwater in the excavation was removed using absorbent pads or other material.
NAPL removal continued until absorption was no longer practical for removing the
NAPL. EMCON verified that contaminated absorbent pads were placed in the trucks
with the contaminated soil.
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3.3.3 Transportation and Disposal of Contaminated Materials
During contaminated materials loading, EMCON CQA technicians:
» Verified loading of soils was restricted to contaminated soil loading areas.

¢ Verified trucks did not leave the site prior to decontamination in accordance
with the contaminated materials handling plan.

o Verified that trucks properly contained the contaminated soil per project
specifications and the contaminated materials handling plan.
3.4  General Earthfili
General earthfill was constructed for:

o Engineered fill used as backfill of excavations.
o Soil cover outside of the barrier wall.
* Engineered fill and base course under the low-permeability asphalt cap.

The CQA testing for the earthfill is outlined in the following sections.

3.41 TestProcedures

EMCON performed field and laboratory tests consistent with applicable standards, as
specified in the technical specifications or the CQA manual. In most instances, the
applicable procedure was an ASTM standard.

Where called for in the CQA manual or in the contract documents, the following test
standards applied:

Standard Test Description

ASTM D698 Moisture-density relations of soils and soil-aggregate mixtures,
using S-pound (1b) rammer and 12-inch drop.

ASTM D1556 Density of soil in place by the sand-cone method.

ASTM D422 Particle size analysis of soils.

ASTM D2922 Density of soil and soil-aggregate in place by nuclear methods.
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ASTM D3017
ASTM D2216

ASTM D1140
ASTM D2487

ASTM D2488

Moisture content of soil and soil-aggregate in place by nuclear
methods.

Laboratory determination of water (moisture) content of soil, rock,
and soil-aggregate mixtures.

Amount of material in soils finer than the No. 200 sieve.

Classification of soils for engineering purposes.

Description and identification of soils (visual-manual procedure).

3.4.2 TestFrequencies

Tables 3-1, 3-2, and 3-3 summarize the test frequencies used during earthwork CQA.
The “number of tests required” listed establish a minimum number of required tests.
Extra testing was performed whenever work or materials were suspect, marginal, or of
poor quality. Retesting was also performed to provide additional data for engineering
evaluation. Retests did not contribute to the total number of tests performed to satisfy the
minimum test frequency.
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Table 3-1

Engineered Fill Test Frequencies

Construction Phase Sampling and Testing

793059 3-6

Approximate | Number of | Number of
Volume Placed Tests Tests
ASTM Test Method Frequency (cy) Required | Performed
Sample 1 per 2,500 cy placed 18,200 8 8
Unified Soil Classification Syster (D2487) |1 per 5,000 cy placed 4 4
Visual-Manual Soil Classification (D2488) |Continual during placement N/A
Moisture Density Relations (D698) 1 per material type, 2 3
1 check point per 10,000 cy
Particle Size (D422) 1 per 5,000 cy placed
No. 200 Wash (D1140) 1 per 5,000 cy placed
In-place Density, Nuclear Method (D2922) |1 per 500 cy placed 37 80
In-place Moisture Content (D2216) 1I'per 500 cy placed 37 80
Table 3-2
Soil Cover Test Frequencies
Construction Phase Sampling and Testing
O Approximate | Number of | Number of
Volume Placed Tests Tests
ASTM Test Method Frequency (cy) Required | Performed
Sample 1 per 2,500 cy placed 7,000 3 3
Unified Soil Classification System (D2487) |1 per 10,000 cy placed 1 1
Visual-manual Soil Classification (D2488) |Continual during placement N/A N/A
|| Particle Size (D422) 1 per material type 1 |
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Table 3-3

Base Course Test Frequencies

Construction Phase Sampling and Testing

Approximate | Number of | Number of
Volume Placed Tests Tests

ASTM Test Method Frequency (cy) Required | Performed
Sample ) 1 per 2,500 cy placed 2,600 1 1
Unified Soil Classification System (D2487) |1 per 10,000 cy placed 1 1
Visual-manual Soil Classification (D2488) |Continual during placement
Particle Size (D422) 1 per material type 1
In-place Density, Nuclear Material (D2488) |Not Required
In-place Moisture Content (D2216) Not Required

3.4.3 Monitoring

Earthwork testing performed during construction is summarized in paragraph 3.4.2 of this

section. The following paragraphs describe the monitoring performed for each type of
earthwork.

3.4.3.1 Placement, Compaction, and Grading of Imported Soil as. Engineered Fill
Below the Asphait Cap
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Reviewed preconstruction testing.

Verified conditioning by testing, visual observation of material quality, and
consistency of moisture throughout material.

Verified by review of survey that subgrade tolerances were correct.
Verifted by observation that grade control was established by the contractor.
Verified by review of survey that lift thickness requirements were met.

Verified moisture and density of compacted lifts by testing at required
frequencies to assure compliance with specifications.

Verified by observation that surfaces between lifts were scarified.

Verified by review of survey information that finished grade tolerances and soil
thickness.
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e Verified by testing that moisture content was maintained until the soil was
covered.

* Verified by observation that the surface had not desiccated and that final grading
meets specified requirements.

3.4.3.2 Placement and Grading of Imported Soil to Construct Soil Cover

¢ Verified by testing that material met specified requirements.

* Verified by observation and construction staking that lift thickness met design
requirements,

» Verified grade tolerances and finished elevations by survey.

3.4.3.3 Placement, Compaction, and Grading of Base Course Under Low-Permeability
Asphalt Cap

e Verified by testing that material met specified gradation.
¢ Verified by observation that material was placed in a single uniform lift.
 Verified by observation that haul road thickness met specified requirements.

Earthfill testing summaries are provided in Appendix C of this report.

3.5 Construction Phase Problems and Resolutions

Site work was completed in accordance with the specifications with no significant
problems. Free draining aggregate ($%-inch-minus) was utilized as engmeered fill under a
portion of the geomembrane flap as discussed further in Section 9.7.
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4 CONSTRUCTION QUALITY ASSURANCE FOR BARRIER WALL
INSTALLATION

4.1 General

As discussed in Section 2.3, a low-permeability, vertical barrier wall system was installed
around the area where NAPL and high residual soil contamination have been observed.
The as-built barrier alignment wall is shown in Appendix A, Drawings 2 and 3. The
barrier wall was imbedded into the continuous, low-permeability silt layer. The top of
the silt layer is generally 6 to 10 feet bgs.

The integrity of the Gundwall construction was verified and documented with specific
CQC and CQA procedures outlined in the following paragraphs.
4.2  Predriving
During predriving, EMCON performéd the following CQA work:
e Verified by observation removal of obstructions.

e Verified by observation segregation of excavated soils into contaminated soil
stockpiles.

o Verified by testing the backfilling of trenches with engineered fill.

4.3 On-site Panel Fabrication

During on-site panel fabrication, EMCON visually verified panels were fabricated in
accordance with the specifications. EMCON visually observed fabrication CQC of
vacuum box and spark tests. '
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4.4 Installation

The installation depth of ¢ach panel was determined by reviewing the horizontal and
vertical survey location of each panel against the profile of the silt foundation layer
provided on the construction plans. The contractor’s CQC technician calculated the drive
depth for the panel from the existing ground surface and marked this-depth clearly on the
blind plate. EMCON’s CQA technician then reviewed the depth calculations and, if the
two concurred, the CQC instructed the WGC subcontractor to drive the panel. If there
was a discrepancy in the depth calculations, the contractors CQC technician and
EMCONs CQA technician would resolve the discrepancy to determine the correct drive
depth.

EMCON observed installation of the Gundwall pancls. EMCON verified that the target
depth was achieved by using a laser-level calibrated to survey control points.

All panel joints contained a hydrophilic seal along the entire length of the joint. The
nominal Gundwall panel width of 6 feet was used for this project. The installed depth
was within the range specified on the barrier wall profile sheets (except as described in
Sections 9.5 and 9.6). Gundwall installation began on January 8, 1999, and was
completed on March 25, 1999,

4.4.1 Review of Submittals

Before accepting the Gundwall panels, EMCON’s project engmeer reviewed and
approved the following manufacturer’s submittals.

¢ Product information for the mechanical interlock, hydrophilic seal, and
geomembrane.

e Shop drawings for panel fabrication.

» Shop drawings for panel layout.

o Installation instructions.

o Fabrication and installation warrantees.

These submittals are provided in Appendix D.1.

4.4.2 Material Conformance Testing

Before delivery, EMCON’s project engineer obtained and approved certifications from
the manufacturer that the product met the Gundwall specifications for this project. This
manufacturer conformance test data is provided in Appendix D.2.
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443 Construction Observation and Testing
O During Gundwall installations, the EMCON CQA technician verified the following:
Preparatory work was completed, as specified.

o No large stone or debris that could damage panels during installation were
present along alignment.

o The barrier wall was installed vertically and the driving plate was level.

» Panels were installed in the order and location shown on the shop drawings.
e Surveying was performed to verify the bottom and top elevations of the wall.
o As-built documentation was performed.

* Hydrophilic seal was installed between each mechanical interlock.

e The barrier wall trench backfill was observed and tested by both Mayes
Engineering and EMCON to monitor for properly controlled backfill placement.

4.5 Top of Wall Termination

Two types of top of wall terminations were utilized on the project to provide a continuous
barrier between the wall and the asphalt cap system., The top of wall terminations
consisted of either a welded 40-mil HDPE geomembrane (geomembrane flap) or a
geosynthetic clay liner (GCL flap).

4.51 Geomembrane Flap
4.5.1.1 Review of Submittals

EMCON reviewed and accepted the following submittals for the geomembrane flap:

¢ Manufacturer certification for the geomembrane flap material (40-mil thickness
HDPE geomembrane, smooth on both sides), resin and extrudate.

¢ Quality control certification sheets from the manufacturer for the rolls delivered
to the site.

O
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¢ Test weld demonstration of the geomembrane flap to the Gundwall panel
material and Gundwall interlock.

4.5.1.2 Material Conformance Testing

EMCON technicians cut conformance test samples for every 100,000 square feet of
geomembrane delivered to the site and tested for the following:

Sheet density.
Thickness.

Tensile strength.
Carbon black content.
Carbon black dispersion.

The conformance tests results for the one conformance test required for the project are
provided in Appendix D.3. The conformance test results were found to be in general
accordance with the specifications.

4.5.1.3 Construction Observation and Testing
During installation of the HDPE flap construction testing included:
» Trial weld strength testing daily.

o Spark testing of 100 percent of the weld of the geomembrane flap to the
Gundwall.

Results of the construction tests required for the project are provided in Appendix D.3.
All test results were found to be in accordance with the specifications.

All geomembrane flap installation was observed by EMCON for:

o Weld integrity using the spark tester. Spark testing involved welding a copper
wire into the weld continuously and then passing an electrode over the finished
weld. If a spark was observed along the weld, additional extrusion welding was
performed in that area until no spark was evident.

» Excessive wrinkling and mitigation of the wrinkles.
¢ Damage/repair of the geomembrane.

Following testing and repairs (as described in Section 4.6), the installation of the HDPE
flap was found to be in accordance with installation criteria.
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45.2 GCL Flap
4.5.2.1 Review of Submittals
EMCON reviewed and accepted the following submittals for the GCL flap:

e Manufacturer certification for the GCL flap material (bentonite encased in
nonwoven. geotextile on both sides with threads needle punched through the
GCL).

e Quality control certification sheets from the manufacturer for the rolls delivered
to the site.

4.5.2.2 Material Conformance Testing

EMCON technicians cut conformance test samples for every 10,000 square feet of GCL
delivered to the site and tested for the following:

Moisture content.
Mass per unit area.
Grab strength.
Permeability.
Shear strength.

The conformance tests results for the one conformance test required for the project are
provided in Appendix D.4. The conformance test results were found to be in accordance
with the specifications.

4.5.2.3 Construction Observation and Testing
During installation of the GCL flap, EMCON observed:

¢ Proper deployment and overlap of the GCL.
¢ Excessive wrinkling and mitigation of the wrinkles.
* Damage/ repair of the GCL and seaming of the GCL using granular bentonite.

All GCL flap installation was found to be in accordance with the specifications.

4.6 Construction Phaser Problems and Resolutions

Obstacles were present in the alignment even after pre-driving, which required trenching
for removal, disposal of the excavated contaminated soils (see Section 3.3), and
backfilling with engineered fill. In some areas, the engineered fill placed to backfill the
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trench was found to have debris in it that would again be an obstacle to the barrier wall
installation. In this case, the engineered fill excavated from the trench to remove the
obstacle was considered uncontaminated, and was placed back into the trench once the
debris obstacle was removed from the fill. Following removal of the obstacle and trench
backfilling, the barrier wall was driven into place.

In some areas, the integrity of the silt foundation layer was potentially jeopardized due to
removal of obstacles or over-driving panels. This problem was corrected by repairing the
silt layer with bentonite. This occurrence is described in detail in Section 9.3 of this
report.

In one area, the panel depth was found to be potentially above the silt layer. Verification
soil borings were ordered to confirm the actual depth of the silt foundation layer in this
area and it was found that the panels were indeed founded within the silt layer. This
occurrence is described in detail in Section 9.4 of this report.

As a part of the overall design, the top of the barrier wall was to be connected to the
asphalt cap to form a continuous hydraulic barrier to infiltration. The original
construction plans proposed the use of a geosynthetic clay liner (GCL) flap to form this
connection. However, WRS proposed an alternative to using a 40-mil HDPE
geomembrane welded to the barrier wall and extending the geomembrane up into the
asphalt. This proposed alternative was approved by Weyerhaeuser and EMCON. During

. construction, it became evident that after welding the geomembrane to the top of the

barrier wall, excessive wrinkling was created due to the irregular alignment of the barrier
wall top. This wrinkling required the membrane to be cut and welded to remove the
slack, and careful support of the geomembrane with engineered fill. After approximately
810 feet of the geomembrane flap was installed, it became apparent that installing the
geomembrane flap correctly was tedious and time-consuming. WRS then decided to
return to the originally proposed GCL flap, which proved to be much less problematic
and could be installed correctly in approximately one-third the time the geomembrane
flap installation required. The use of the geomembrane flap and the GCL flap are
detailed in Sections 9.5 and 9.6, respectively.
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5 CONSTRUCTION QUALITY ASSURANCE FOR ASPHALT CAP

51 General |

As outlined in Section 2.4, an asphalt cap was placed over the area surrounded by the
barrier wall to minimize surface water infiltration into the contained soils and to prevent
direct contact with contaminated soils.

The constructed section for the low-permeability asphalt cap consisted of the following
elements (top to bottom):

A 2-inch asphalt surface course.

A pavement overlay geotextile layer impregnated with tackcoat.
A 4-inch-thick, asphalt-treated base course.

A 4-inch-thick, crushed rock (¥%-inch nominal) course.

The following section describes CQA performance during construction of the asphalt cap.

5.2  Subgrade Preparation
During subgrade preparation, EMCON provided the following CQA observations:

e Verified by testing fill density and moisture content.
e Verified by observation proof rolling of cut areas.

53 Crushed Rock Subbase Instailation

5.3.1 Review of Submittals

EMCON verified that the crushed rock subbase complied with WSDOT, Section
9-03.9(3), base course gradation and was therefore in compliance with the project
specifications.
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5.3.2 Material Conformance Testing
EMCON obtained and approved crushed rock test results from the supplier documenting
the proposed material met specification requirements for this project.
5.3.3 Construction Observation and Testing
During construction qf the asphalt cap, EMCON verified the following:
e The base conditions met specified requirements.

* The compacted subgrade was dry and ready to support paving and imposed
loads. :

» The gradients and elevations of base course were correct.
“® Base course was placed to the lines and grades shown on the Drawings.
¢ Base course was placed in loose lift thickness not exceeding 4 inches.

o Each lift was compacted to a minimum of 90 percent relative compaction at a
moisture content minus 2 and plus 4 percentage points of optimum, as
determined by ASTM D 1557. Completed base course did not yield under
compaction equipment loads.

5.4 Asphalt Treated Base Course instailation

5.41 Review of Submittals

EMCON verified that the asphalt treated base course complied with materials defined in
WSDOT, Section 4-06.2 and was therefore in compliance with the project specifications.
5.4.2 Material Conformance Testing

EMCON obtained and approved product certifications from the manufacturer that the
product met the asphalt cap specifications for this project.
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5.4.3 Construction Observation and Testing

EMCON verified the following:

e The asphalt treated base was mixed, transported and placed consistent with
WSDOT, Section 4-06.3.

o The contractor determined optimum moisture content and maximum density for
all base course consistent with ASTM D 1557 or ASTM D 4253, as applicable
(see Section 02222) of the specifications,

» The contractor determined in-place density and moisture content by one or more
of the following methods or approved equal: ASTM D 2922, ASTM D 1556,
ASTM D 2216, and ASTM D 3017.

e Verified grading tolerances. Line: within 1.0 foot; Grade: within 0.1 foot.

5.5 Pavement Overlay Geotextile Installation

5.5.1 Review of Submittals

Before accepting pavement overlay geotextile, EMCON verified that the manufacturer s
submittals were in accordance with project specifications.

§.5.2 Material Conformance Testing

EMCON collected samples of geotextile delivered to the site for conformance testing at a
minimum frequency of one (1) per hundred thousand (100,000) square feet of geotextile
and had an independent laboratory verify the following criteria was met:

ASTM Test
Test Designation Unit Requirement
Tensile Strength Task Force 25 Method 1 lbs 80 min.
Elongation at Break Task Force 25 Method 1 % 50 min.
Asphalt Retention Task Force 25 Method 8 gal/sq. yd 0.2 min,
Melting Point ASTM D 276 degrees F 300 min.

The conformance test results are provided in Appendix E.1.
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5.5.3 Construction Observation and Testing

EMCON verified the following during pavement overly geotextile deployment:

5.6

5.6.1

The geotextile was rolled out, continually keeping the geotextile sheet in
sufficient tension to preclude folds and wrinkles.

The geotextile was ballasted during deployment until tack coat was applied.

Soil materials were kept out of geotextiles, seams, and overlap.

Holes or tears in geotextiles were repaired with a patch from the same geotextile
material. Overlapped seam of repair was a minimum of 12 inches in all
directions.,

Tack coat bitumen was placed over the geotextile in accordance with the

specifications.

Asphalt Surface Course Installation

Review of Submittals

EMCON verified that the asphalt surface course complied with WSDOT, Section 5-04.2,
and was in general conformance to the project specifications.

5.6.2 Material Conformance Testing

EMCON obtained and approved product certifications from the manufacturer that the
product met the asphalt cap specifications for this project.

5.6.3 Construction Observation and Testing

EMCON verified the following during asphalt surface coat installation:

Installation was consistent with 1998 Standard Specifications for Road, Bridge,
and Municipal Construction (WSDOT) standards.

The asphalt was placed immediately following application of geotextile layer
treated with tackcoat,

The asphalt was placed to 2-inch minimum compacted thickness.
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e The pavement was compacted by rolling as defined by WSDOT,
Section 5-04.3 (10). Hand compaction was properly used in areas inaccessible
to rolling equipment.

e Rolling was performed with consecutive passes to achieve even and smooth
finish without roller marks.

¢ Drainage swales as indicated on the plans were installed correctly.
e The top of pavement matched the top of piezometer vaults.
o The pavement was protected from mechanical injury for two days or until
surface temperature is less than 140°F.
5.7 Construction Phase Problems and Resolutions

Asphalt cap construction was completed in accordance to the specifications with no
significant problems.
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6 CONSTRUCTION QUALITY ASSURANCE FOR DRAINAGE AND
" EROSION CONTROL

6.1 Surface Grades

EMCON verified that grading beneath the asphalt cap consisted of compacted soil sloped
at 0.5 to 1.0 percent. Grading beneath the soil cap consisted of a minimum 1-foot vertical
thickness of lightly compacted fill over the area identified for “soil cap,” with a grade
varying between zero and 0.5 percent.

6.2 Asphalt Cap Sideslope Construction

During the construction of the asphalt cap sideslope, EMCON verified that points were
checked every 50 feet and that existing catch basins were accommodated.

6.3 Ditch Lines

A stormwater ditch runs parallel to the west side of the site and collects a small amount of
runoff, mostly from the area between the west fence line and the ditch itself. The ditch
directs this runoff to a discharge point at the southeast end of the site. EMCON verified
ditch grades based on review of survey information. -

6.4 Rip Rap and Separation Geotextile
EMCON verified that the outlet from the asphalt cap and drop structure to the river was

lined with a separation geotextile and armored with rip rap in accordance with the project
specifications,

6.5 Seeding

Once the soil cap was in place, EMCON verified that the soil cap was hydrose‘eded with
appropriate grasses to prevent any erosion on the site.
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6.5:1 Review of Submittals
EMCON reviewed and approved the following submittals with regard to seeding:

» Maintenance data, which includes maintenance instructions, cutting method and
maximum grass height; types, application frequency, and recommended
coverage of fertilizer.

o Seed mixture was in containers showing percentage of seed mix, year of
production, net weight, date of packaging, and location of packaging.

o Certificate of compliance from supplier indicating approval of seed mixture.
® Seed mixture was verified to be in accordance with the specifications.

e Grass and fertilizer was brought to the site and deployed using properly
functioning hydroseed equipment.

6.6 Construction Phase Probiems and Resolution

There were no construction phase problems associated with drainage and erosion control.
The seeding mixture was slightly changed from the specification based on subcontractor
recommendations and approved by EMCON’s project engineer, The seed mixture was
changed by replacing Redtop with Highland Bent and reducing the non-phosphorus
fertilizer application rate to 200 pounds per acre.
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7 PIEZOMETER INSTALLATION

71  General '

Piezometers were installed inside and outside the barrier wall to monitor the post-
construction groundwater levels and measure groundwater quality.

7.2  Piezometer and Vault Box Installation

During piezometer installation, EMCON verified the following:

o Site conditions would be able to support equipment performing drilling
operations.

e Structures near the piezometer were protected from damage.

o Traffic-rated, flush-mount (flush with grade) lockable security vaults were
installed at locations shown on the Drawings and would be constructed to
minimize surface water entry.

o Prepared boring logs and piezometer installation details.

7.2.1 Review of Submittals

EMCON reviewed and approved the following submittals:
s Vault box shop drawings.
¢ Well casing product data.

¢ Qualifications of the drilling company, including documentation that the driller
specialized in piezometer installation and had a minimum 3 years experience.

o The drilling company’s State license to perform this type of work.
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7.2.2 Construction Observation and Testing

During Construction, EMCON verified the following:

7.3

(-]

Borings were drilled at the correct locations and to diameters and depths
indicated, and that, where applicable, drilled through the installed vault.

The screen lenpth was installed from the bottom of aquifer (top of silt
foundation layer aquitard) to 2 feet above high water table elevation.

The casing bottom was cleaned of loose material.
The well casing was set firmly in place immediately after drilling.
The well opening was maintained free of contaminated materials,

The annular space around the screen zone was backfilled with filter pack (clean
Colorado 10-20 silica sand).

The filter pack extended from approximately 2 to 6 inches below the lowest slot
to about 1 to 3 feet above the uppermost slot.

The annular space directly above the filter pack was sealed with bentonite chips.

The bentonite seal from the top of the filter pack was extended to the base of the
surface security casing. i

Hydrated bentonite chips were placed above the water table,
The casing top was cut off below grade without permitting cuttings to enter the

casing.

Construction Phase Problems and Resolutions

There were no construction phase problems associated with piezometer construction.
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8 DOCUMENTATION

Documentation consisted of daily recordkeeping, testing and installation reports,
nonconformance reports (if necessary), progress reports, photographic records, records of
design and specification revisions, and this construction report.

8.1 Daily Recordkeeping

At a minimum, EMCON kept daily records consisting of construction progress, a daily
construction report, observation and test data sheets, and, as needed, nonconformance and
corrective measure reports.

8.1.1 Daily Record of Construction Progress

On the daily field report, EMCON summarized ongoing construction and discussions
with the contractor. At a minimum, the following was included in the report:

o Date, project name, project number, and location.
e Weather data.

o A description of all ongoing construction for the day in the area of the monitor’s
responsibility.

e Items of discussion and names of parties involved in discussions.

o A brief description of tests and observations, identified as passing or failing, or,
in the event of failure, a retest.

o Areas of nonconformance and corrective actions, if any, (nonconformance and
corrective action form to be attached).

e Summary of materials received and quality documentation.
e Follow-up information on previously reported problems or deficiencies.

¢ Number of trucks leaving site, noting manifests and weight tickets prepared.
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» Summary of decontamination activities.
e Quantity of waste materials, including soil and liquids, generated each day.

e Summary of issues related to implementation of the contaminated materials
handling plan.

e Record of any site visitors.

e Signature of the monitor.

8.1.2 Observation and Test Data Sheets
EMCON included the following information on observation and test data sheets:
» Date, project name, and location.
o Weather data, as applicable.
o A reduced-scale site plan showing sample and test locations.
e Test equipment calibrations, if applicable.

@ A summary of test results identified as passing, failing, or, in the event of a
failed test, a retest.

e Completed calculations.

e Signature of the monitor.
Test data sheets are provided in each appendix as they pertain to specific elements of
construction.
8.2 Photographs

EMCON photographed construction activities. They include any significant problems
encountered and corrective actions, as well as document construction progress. These
photographs are provided in chronological order in Appendix H.
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9 MODIFICATIONS DURING CONSTRUCTION

9.1 Crushed Concrete from Demolition Placed in Hot Spot
Excavation

In lieu of the hot spot excavation being filled completely with engineered fill, crushed
concrete from the site demolition was placed in the bottom of the hot spot excavation and
tamped into place using a bucket excavator. The crushed concrete was placed to provide
a stable fill below the groundwater table interface. Once the crushed concrete was placed,
subséquently placed engineered fill could be readily compacted to specified criteria.
Engineered fill was then placed over the concrete rubble fill to the design grade.
EMCON approved and observed placement of the rubble in the excavation.

8.2 Predriving Barrier Wall Alignment

As stated in Section 4, the entire barrier wall alignment was predriven with a steel plate to
determine the location of obstacles in lieu of ground penetrating radar required in the
original specifications. This methodology provided a direct means of determining the
location and size of the obstacles and was judged by EMCON’s project engineer to be an
acceptable alternate to the ground penetrating radar method originally proposed.

Because of the predriving, the contractor (with close observation by EMCON) was not
required to trench the upper 2 to 3.5 feet of dense surficial fill along the entire barrier wall
alignment unless predriving indicated that an obstruction should be removed. Predriving
accurately determined the location of obstacles in the alignment, which were then
excavated with a backhoe and the excavated soil was segregated and disposed of in
accordance with the contaminated materials handling plan.
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9.3 Bentonite Repair of Silt Layer

In some areas the thickness of the barrier wall foundation silt layer was less than 2 feet.
Therefore, a construction contingency was developed during the project to maintain the
continuity of the silt layer in the event that:

o Obstacles were encountered immediately on top of the silt layer which upon
removal may cause disturbance or piping through the silt layer,

* A panel may have been driven inadvertently through the silt layer.
The silt repair technique involved the following sequence:
1. Removing the barrier wall panel from the area to be repaired as applicable.

2. Driving steel (road) plates a minimum of 2 feet horizontally around the repair
area using the same vibratory pile driver as used for barrier wall installation.
Steel plates were kept a minimum of 1 foot above the bottom of the silt layer as
shown on the plans.

3. Excavating out all soil inside the steel plates, being careful to provide horizontal
support for the plates and not excavating into the silt layer within 2 feet from the
steel plates.

4. Excavating the repair area sufficiently to allow inspection and determine the
volume of the damage/hole in the silt layer using sounding measurements.

5. Backfilling the damaged area in the silt using 1.5 times the bentonite volume
calculated in step 4.

During construction, silt layer repair was required due to obstacle removal impacting the
silt layer from Station 0+99 to 1+08, Station 6+30 to 6+57. Silt layer repair was required
due to barrier wall panels being driven through the silt layer from Station 15+88 to
15+96. These repairs are shown on Appendix A, Drawings 4, 5, and 6.

9.4 Shallow Barrier Wall Foundation Depth

On March 5, 1999, barrier wall panels were driven between Stations 8+54.3 and 7+49.
After further review by EMCON, it was determined that the barrier wall panels between
Stations 8-+18.9 and 7+78.2 might not extend 0.5 feet into the inferred top of silt layer.
WRS contracted Cascade Drilling to drill three geotechnical boring approximately 5 feet
outside the wall alignment at Stations 7+96, 8+07 and 8+19. The EMCON project
engineer reviewed core samples taken from these additional borings and elevation
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information to determine that the actual elevation of the silt layer in this area was higher
than that inferred on the construction plan profile and the wall did indeed extended a
minimum of 0.5 feet into the underlying silt layer. The silt layer confirmation borings
and the revised “inferred top of silt layer” are shown in Appendix A, Drawing 5.

9.5 Welding HDPE Sheet to Barrier Wall

As noted in Section 4.5, an HDPE geomembrane flap was proposed by WRS to provide a
continuous hydraulic barrier between the barrier wall and the asphalt cap. This
alternative was accepted by EMCON’s project engineer as an alternate to the GCL flap
originally proposed in the construction drawings. WRS considered the geomembrane
flap more constructible than the GCL flap while providing equivalent function of the
GCL flap. EMCON, as the design engineer, agreed the geomembrane flap could be
designed as an equivalent alternative to the GCL flap and provided the revised design and
specifications for the geomembrane flap.

WRS started construction of the geomembrane flap on March 30, 1999, Difficulties with
the geomembrane flap construction included:

o Cutting the geomembrane flap to fit the top of the variable alignment of the
Gundwall to eliminate large wrinkles in the geomembrane flap.

o Keeping the weld surfaces freshly ground and clean prior to extrusion welding.
» Slow progress of the extrusion welder.

o Properly supporting the geomembrane flap with fill below the geomembrane
without creating potential “folded-over” wrinkles once fill was placed above the
geomembrane.

As construction of the geomembrane flap progressed, it became evident it was much
more difficult to install correctly than the GCL flap. On May 7, 1999, after
approximately 810 linear feet of geomembrane flap had been installed, WRS changed
construction procedures back to the originally designed GCL flap. The use of the GCL
flap was much less problematic during construction and was completed on May 17, 1999.

8.6 Use of GCL at Top of Barrier Wall Termination

As discussed in Section 9.3, WRS returned to the use of a GCL flap as the tie-in and
hydraulic barrier between the asphalt cap and the barrier wall. The detail of this flap is
provided on Drawing 6 in Appendix A. The only difference form the original design is
that the GCL flap is not installed in a trench.
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9.7 Rock Fill Berm Around Perimeter

Due to inclement weather and the need to start the geomembrane flap installation, free
draining rock fill (%4-inch minus) was used as engineered fill along the west side of the
barrier wall alignment directly below the geomembrane flap in lieu of engineered fill soil.
An approximate 2-inch layer of sand was placed on the surface of the rock fill berm to
serve as a cushion between the rock and the overlying geomembrane flap.
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LIMITATIONS

The services described in this report were performed consistent with generally accepted
professional consulting principles and practices, No other warranty, express or implied,
is made. These services were performed consistent with our agreement with our client.
This report is solely for the use and information of our client unless otherwise noted.
Any reliance on this report by a third party is at such party's sole risk.

Opinions and recommendations contained in this report apply to conditions existing when
services were performed and are intended only for the client, purposes, locations, time
frames, and project parameters indicated. We are not responsible for the impacts of any
changes in environmental standards, practices, or regulations subsequent to performance
of services. We do not warrant the accuracy of information supplied by others, nor the
use of segregated portions of this report.
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APPENDIX A
AS-BUILT RECORD DRAWINGS




APPENDIX B
CONTAMINATED MATERIAL HANDLING




APPENDIX B.1
HOT SPOT VOLUME CALCULATIONS
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APPENDIX B.2
SOIL DISPOSAL MANIFESTS
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APPENDIX C.2
SUMMARY OF NUCLEAR MOISTURE/DENSITY TESTS
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TEST NO. 1% /8 Y& A Lo F
NORTHING e TEsTS TRKEw
EASTING 2+ |+ L2 | 2+57 2+59 , s .
ELEVATION £ L Lo 2:2 §.2 ol A
PROBE DEPTH [ 5 < | ¥ Feacop mmiw
* Lo bt FA L TET &
P ey
17255 |2e37 | 200y |2/25% fois it T
TOTAL '
AVERAGES 1939 | 2037 2e 74 | 2/r235" Dstnrie  Trde
DENSITY RATIO Cp«'_c.‘/t--’ Sa—p
MOISTURE COUNTS _ Frro eren Ve
— /9¢ Loy Joo 128" /ol.§&FCiT
AVERAGES 77l | lor | jeos | /2F
MOISTURE RANO | /£.£ b 74 o /0.7
WET DENSIY(pef) [J£5°7 | ¢73« | 172 % 1005
WATER (pcf) 1
DRY DENSITY(pef) |/02./ |/fovg fev. s | fol.a '
7% RELATIVE — ' '
CoupaoTioN | 7€ | T7E | 705 | 98T
REFERENCE CURVE| . [T |07 [C77 [0)-

SOIL SEGMENT: GENERAL FARTHFILL (GF), CLAY COVER (CC), VEGETATIVE COVER (VC), SLUDGE SOLIDIFICATION (SS), SUBGRADE (SG)




I =}

€6—S0—%0

QO - Qo o)

( DENSTY | MOISTURE

cZOIO\ LoO\aMa\YLYO\ o

NEMCOn  NUCLEAR  wam tmrianr
’ DATE TESTED_Z-Z¥ - 71

STANDARD COUNT @ Northwest, Inc. MOISTURE-DENSITY ESTED BY_7 %72 Sivzear—"

Zvls {oy | TEST SH EET REVIEWED BY ,%
TOTALS PROJECT;__\wéyEd/éJEusq-L Hﬁég/fa@wﬂ PROJECT NO_é-4/-0S7 423
AVERAGES 291¢ | Cev — I I S _
SOIL_SEGMENT . REMARKS
TEST_NO. Nty L iys | (YA : ,
NORTHING 2 7 z _ A TRTE  Taue
EASTING Ltio |Hrio |#-C8 LS QREALATIS 2
ELEVATION G ¢ 7 ¥ ‘ LodAr TBaACf Feide
fROBE DEPTH LA ¥ 7 Gt € Toie  CCEA
DENS“.Y COUNTS S o> AL EnrL iz, ﬁ’i""‘

. lesy | 2o 2{27 [6C. ¢ FCF

TOTAL '
AVERAGES ¢y 7ot 221
DENSITY RATIO '
KOISTURE COUNTS

155 fry | le
TOTAL .
AVERAGES /5T 1 {5 l[2v
MOISTURE RATIO | /30 7.5 £o.§
WET DENSITY(pcf) | £/9.¢ |4la.5 | 10/ &
WATER (pcf)
% MOISTURE /7,2 F.5 15,1
DRY DENSITY(DCf) jelf | ja2.7 0/, '
% RELATIVE '
COMPACTION £o6 A | TS
REFERENCE CURVE.j0] 17 07

SOIL SEGMENT: GENERAL EARTHFILL (GF), CLAY COVER (CC), VEGETATIVE COVER (VC), SLUDGE SOLIDIFICATION (SS), SUBGRADE (SG)
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£6—-50—¢0

i PRSI | MOISTURE EMCON NUCLEAR GUAGE NO. 347~ [(rs ¥
I - - \ ' DATE TESTED__ 4(~/3-77 .
STANDARD COUNT N@87 Northwest, ne. - MOISTURE-DENSITY ESTED oY Tere Sarsans”|
7971 ¢o¥ | | TEST SHEET REVIEWED BY.272
TOTALS — - PROJECT: Mmﬁé Sser Muc-& Uoppens . PROJECT NOSordl -csz.25
AVERAGES
SOIL SEGMENT | . . A REMARKS
TESTNO. - [/se |5 | isz2 | 453 (57 /53 | ise IS7 | (5F
NORTHING 7?517 A . (5D Y

EASTING .
ELEVATION 9. 25' i0.2¢ | 9. 5¢ i ol 7.63 725 2410 J.si LRV

—
AAE  Faem Tis f57°

‘PROBE DEPTH ¥ g* g g g 8~ 5" 3’ §° | lerm 02 saen

PP ~jcl. ¥

£TOLONICO\SMO\V.LYO\ P

DENSITY COUNTS '
[73% | {592 | 2299 {2453 [ess” | Jvoy | ises | f¢%s¢C (924
TOTAL ' : )
AVERAGES (138 \isvz |22y | 2453 | fese | 4708 [Fo5~ | i50€ (22%
DENSITY RATIO . : , .
MOISTURE COUNTS A
WE | Jec 23 (21 i | igs | jec (5Y 2,
TOTAL
AYERAGES (92| fa2c 73 | re iy i35 ie 5% le
MOISTURE RATIO | (2.2 | /6.¢ 5:3 {0, g.4 1, % G | 3.6 7./
WET DENSMY(pef) | /5" | 229 | [o®#¢ | jod3 | jzes | 1182 | 1176 | H77 | {iso
WATER (pcf) .
%_MOISTURE {2 74 s/ 0,5 AN /.t (93 (3,2 5 C

DRY DENSITY(pef) fony | 1023 09,3 G2 e [62.3 | joz [ /63,5 |ioss ¥

% RELATIVE _ .
.COHPAC-HON ??,/ ZOS_./ 77#7 76,/ fo?’zO /@G."K ?5:? ?6:? - 77.2

REFERENCE CURVE| \01 T i T 1071 [07 107} 167 127
SOIL. SEGMENT:  GENERAL EARTHFILL (GF), CLAY COVER (CC), VEGETATVE COVER (VC), SLUDGE SOLIDIFICATION (SS), SUBGRADE (SG)
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3

£6—50~%0

O

€200\ Loo\oma\v.LYa\ P

. DENSITY | MOISTURE @@ﬁ NU CLE AR GUAGE NO. ST - jiyes”
] ] : DATE TESTED__ %/ ~/3-%%
STANDARD COUNT Norfhwesi -MOISTURE-DENSITY TESTED BY_Teze Znens™”
2787 | oy TEST SHEET REVIEWED BY.SZ
TOTALS — areeny. PROJECT NOKosvr-©37,¢2.3
AVERAGES ~
SOIL SEGMENT | . REMARKS .
TEST NO. is? Lo (€t P4 /<3 144 (L5
NORTHING I ) TE&7T NS, [5F— 165
EASTING _ _ : Ane From  Tire /f"/
ELEVATION 725 /037 | 2:38 | /fo 6 7.9 1. 78 .73 _
TPROB'E DEPTH 7 9 g -4 g~ ¥ 5 LIET ofF SAwD
DENSITY COUNTS - PCF ~ 1ol
1257 |2l02 | 1593 | 2o32 | (96 25¢C5 |79
TOTAL ' ' -
AVERAGES (257 |erer | 533 | 2oz | Iviz | 252 |zvecw
DENSITY RATIO : .
MOISTURE COUNTS | _
o5~ | (o1 < 2y ¥ | 72 ¢z
TOTAL {
AVERAGES fos | (ot 194" y ¢ Ve e
MOISTURE RATIO 5 | _#ud 15 5§ ¢35 $e2 P
WET DENSITY(pef) | (9.3 | i11.5 | (2(.¢ 3.1 11€.3 | Jov.5 | (et
WATER (pef) ]
% MOISTURE FF 2.V 14,5 5 TG 52 </ ¢
DRY DENSITY(pcf) (/6 9.5 /c_s;_,s* [o€. 2. 10723 /0% ¥ 72.7 | ler. F
owrenon 1029 | 922 | Th | toes | o2w | 73w | 9572
REFERENCE CURVE] {[J7 [ 107 17 o 1ig7 |7 107

SOIL. SEGMENT:  GENERAL EARTHFILL (GF), CLAY COVER (CC), VEGETATIVE COVER (VC), SLUDGE SOLIDIFICATION (SS), SUBGRADE (SG) _ J




O

) : )
i (. RS | HOsRE EMCON ‘NUCLEAR GUIGE N0, JL(T= (€ £o7”
._ - LR AUk DATE TESTED_____ _
o s cour 7/ Northwest, Inc. - MOISTURE-DENSITY — ;&% _/_'-
: Z A5 A
LI?I .‘S"‘M;‘Si s-c'z___ TEST SHEET REVIEWED m’;%
QL JOTALS — PROJECT:k fvirias PROVECT NOFor /L= 32, c25
AVERAGES _
& | SOIL SEGMENT | : . - REMARKS .
% | TEST No. (67 /Ly | /s /20 £7¢ e (73 | (74
> | NORTHING v_ fee Tarrs Tinew
-6 EASTING . ' o SECE G 2T
& | ELEVATION ¥o_ 1 ®7 | & 8y | 85 . [i$Y v g g S Sa,
:é FPROBE_DEPTH Dag - 1065
Z11
2 I'DENSIFY COUNTS ~
E§, 207 |19yl | 233% {232 2 287 | (/33 | 2s0p | (235 B — Bacw Searre
TOTAL — ' ; I Fes s o =
AVERAGES 2y |1e7s | 23757 | 123F Py T8 | jr23 | 2o003 | izas
DENSITY RATIO - » -
MOISTURE COUNTS ‘ _
2¢/ 5¢ 21 /3¢ (72 &3 143 7 %
TOTAL 1
AYERAGES 29 | i # /3¢ (12 i /Y3 ¥< 7/
MOISTURE RO | s°5~ | XS@%%| s72 | /(| T¥6 | 45/ (2.5, | <7 | 72
WET DENSITY(pef) | /77 2 | {2 | [o%¢ | {145 | [2¢/ | (220 | {ogiF | I3,( | /7o
WATER (pcf)
% MOISTURE 5.2 7.2 s .5 [l /3.5 /3.0 63 65
DRY DENSITY{pcf) (ofsf gcc s fous™ | joo.s | togiz | (1.9 762 | t0lG /ro, ¥
?OSE;C% 7‘7’ © 7?, 7579 73.7 | (ol3 /o4y | 64 | sear | tom 5
REFERENCE CURVE] {P1 [ VT | (V7 (67 107 [ 107 107 01| I

\.

SOIL SEGMENT: GENERAL EARTHFILL (GF), CLAY COVER (CC), VEGETATIVE COVER (VC), SLUDGE SOLIDIFICATION (SS), SUBGRADE (SG)
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£20IO\L00\OMa\V.Lva\

{ DENSITY HOISTURE ~ %mcﬁﬂ NUCLEAR GUAGE NO. 'gdfc/f'n /{9’6‘?/
Rk . | DATE TESTED
27y | SSF TEST SHEET REVIEWED m%
TOTALS - PROJECT: Weyien s en M fbocrsns PROJECT NO_So14/- 37,23
AVERAGES -
SOIL_SEGMENT , REMARKS .
TEST NO. 17 | /76 | i77 (75 T
NORTHING - Ao Taers 7adsr
EASTING B G 277 e o F
ELEVATION N S pen |
PROBE DFPTH ¥© | g7 7 §-
: PeE - 1065
DENSITY COUNTS
osy | (733 | 2347 | 22wp
TOTAL '
AVERAGES Zosy | (Fze | 2360 {2209
DENSITY RATIO
MOISTURE GOUNTS ‘
| 27 14 273 Fand
TOTAL
AVERAGES 29 1( 23 ad
MOISTURE RATIO | £.£ 7.7 L.« Ene
WET DENSITY(pef) | 17222 | il#iy | Jow% | jioiL
WATER (pef) ‘
% MOISTURE A4 .7 2 S22
DRY DENSITY(pcf) | /odiz lé?,f feas | Jor g !
% RELATIVE ;- N .
COMPACTION ?ﬂs’ =y, 9,0 Y174
REFERENCE CURVE| I0] v | T [T -

L_

SOIL SEGMENT: GENERAL EARTHFILL (GF), CLAY COVER (CC), VEGETATIVE COVER (VC), SLUDGE SOLIDIFICATION (SS), SUBGRADE (SG)
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£6—50—<0

£2O 0\ L00\DMG\VLYO\ T

. . _.w-ﬁ_,._. .
( DENSTY | WOISTURE ~ g m Q @ @ ‘NUCLEAR GUAGE NO. T3¢« /és58”
| ] g \ - DATE TESTED_S-2/7-38§ .
STANDARD COUNT 5/ Northwest, Inc. - MO]STURE“DENSITY TESTED Y. A 7;2‘;#/ |
25e¢ 627 TEST SHEET REVIEWED BY. Jf
TOTAS B Mo s Frie-t/ e pROECT No 4oL 637 123
AVERAGES
SOL SEGMENT | REMARKS .
TEST NO. 177 | (72 -
NORTHING _ A T&rs Peastermsy
QSEVHA%%N Bor Sar) FHee
PROBE DEPTH 8 ¥ Aiong Porirvarson
DENSITY COUNTS - i (065
(527 |2e2C
TOTAL -
AVERAGES 193« | 2025
DENSITY RATIO
MOISTURE COUNTS
ez i3
TOTAL ”
AYERAGES (od /373
MOISTURE RATIO | &/s~ | /4.5’
WET DENSITY(pcf) | fes 5 | 33~
WATER (pcf) ]
%_MOISTURE 2.9 | i€
DRY DENSIIY(pcf) | €620 | ioit -
% RELATIVE = T
COMPACTION teoz | 25t
REFERENGE CURVE] 107 | 107

SOIL SEGMENT: GENERAL EARTHFILL (GF), CLAY COVER (CC), VEGETATIVE COVER (VC), SLUDGE SOLIDIFICATION (SS), SUBGRADE (S6)
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‘NUCLEAR

——
GUAGE NO._J %47 (&0

£TOO\ICONOMA\ VLY O\ 1

([ DENSTTY | WOISTURE | Q@ﬁ
| RN . DATE TESTED__ § ~2/-%F
STANDARD COUNT Northwest, Tne, - MOISTURE-DENSITY TESTED BY %7 Frner—"
256 |27 | TEST SHEET REVIEWED BY. 55
TOTALS — PROJECT Wdiren inws on Avcec -& /o PROJECT NOLBIF=037 123
AVERAGES S
SOIL_SEGMENT _ . . REMARKS ™ .
TEST NO. Jor_ 32 | 303 Jed Fol_ | 3e6 37 3oy |37 Fro o s
NORTHING
EASTING . Pinzenmzo
ELEVATION ‘ L . ofS Rhsé&
PROBE DEPTH v | 7% K yT | w” A SR A R Coni 56
DENSI'PI’ COUNTS ’ foproaide
Zcts 234 |2399 l2swC | 23:¢ 2537 | 237 | 2957 | z¥s7 (zezy | Peé 1337
TOTAL ' . )
AVERAGES 2¢25 | 234 | 29§ 25%6 | 231 252Y | 23K | 295% | 27253 |7ris
DENSITY RATIO _
MOISTURE COUNTS | ‘ ;
st | & Y ¢y (s (22 29 66 22 g5
TOTAL
AYERAGES 59 | ¢F v | Ly (e | (22 27 ce # sy
MOISTURE RATO | &% | &« <.§ %) 0.3 602 R T R
WET DENSTY(pof) | [3%¢ | (.8 | (293 | (35« | (3¢c | {3577 | i%e,« | 12773 | 030-§ | (70
WATER (pcf) _ '
% MOISTURE 3.3 | “e 3.9 /& v.2 P 7 | 3. 75 |2
DRY DENSITY(pcf) (/36,2 | #3552 | j2/ | 13ay | (2€2 | (24€ | 434/ [123.¢ | {3¢.2 | jz<by
AR 73 | ote | s29 | 922 | s | ¢ ; '
COMPACTION ' : : . < 34 /60y | Fo§ | %3 | 732
REFERENCE CURVE| |72] [ 124 154 158 | 1y 124 2 15y | 12y B4

\.

SONL. SEGMENT: GENERAL EARTHFILL (6F), CLAY COVER (CC), VEGETATIVE COVER (VC), SLUDGE SOLIDIFICATION (SS), SUBGRADE (SG)




] AV ES JOB NUMBER: DATE: /=27
TESTING ENGINEERS, INC.
: # WEATHER:
917-1341h SI. SW, + Sulte A-] PH. (425) 742-9360 PERMIT < {M/"
Everelf, WA 98204 Fax (426) 745-1737 _ .
10029 So. Tacoma Wy, Suite E-2  PH. (253) 584-3720 PROJECT. ~ f/’/_ (bt YU g g LN St
Tacoma, WA 98499 - - Tk
, OWNER: ‘
INSPECTOR" z
- " | ARCHITECT:
SITE TIME, > £27 T0: :
ENGINEER: - > '
TRAVEL *nms:_«-&uouns R TRl S
SAMPLES: .- CONTRACTORGES C& et < &‘///J
SUMMARY: | TYPE OF INSPECTION: )f,._?. U/

/dﬂ//// f" 7(}{ 2, /mzﬂf//pgg{/,/
ﬁ:/j Aot o/él/ﬁf/ﬁa/g&—&b of é/f/f‘,@///d?’/

_;/)2/4—«7/).///; 5///p ;—/ﬂ P s ////é ;;?//é 2 = A j/

://,;u / /4/(7 /’/y //(Z/ c ﬂ/ 2] ,/,9/; P

O

NONCONFORMING CONDITIONS/CORRECTIVE ACTION TAKEN:

O

Mayes 004 Roy 5-97




Date /’2‘5‘9 9

— MQ{ E s : O Project w&%&L/ JA B, J/U"()
of

TESTING ENGINEERS, INC. Job No.
917-1341h St S.W. + Sulte A-1 PH. (425) 742-9350 . Page
Evereft, WA 98204 Fax (425) 745-1737 -
10029 So. Tacoma Wy, Suite E-2 PH. {253) 584-3720 Permit No. g Y o 1 a i
Tacoma, WA 98499 FAX (253) 584-3707 FIELD DENSITY TEST REPORT Tnspector: 2J7 AP CK
_ Per ASTM D-2922 _ !
Depth or Lahaoratory - Field
Test No. Location Elevation |Maximmm  OMC Dry Moisture  Compac- Soil Type Description

N | PN | (leet)  [DryDemsity % Density Content %  ftion % . .
e P i | 0100 |1 ro0s| 15 v (% 5752 o
7.05 e |2 | [03.£[(6-3197 |
[9b | r)uﬁogﬂmﬁavw@\[ | /Oer {OL/ ?5’
154 Y V5.5 o}'L/ (?0
[ on’T } Joz./|1:8 | gl
(Lo S\ iR 106.312-2] 100

——

W [ R |
~-~ 1 |

Spectfication Compaction & Material: ; O Cfr» . . Lo o,
\S'\ ASTM D-1557 (MODIFIED PROCTOR) GS p’% SV e ],) A 11 ¢ Q.ﬂ‘l}'} ﬂ{f‘d L_D In our opinion, fill generally meets speuﬁcatmns as indicated by test no's:
0 ASTM D-698 (STANDARD PROCTOR)
Type and Number of earth moving units:

O In our opinion, fill does not meet specifications as indicated by test no's:

Type and Number of compaction units:

Number of Passes thickness of lift and should be removed or reworked.
Method of adding moisture: \E\ Fill test meets specifications
Remarks or Comments: - \S\ Contractor Advised

A 777{/ e Ll H /A (0  Full time observation “K] Part time observation Hages 202




an

TESTING ENGINEERS, INC.

O WEYERHAEUSER SITE REDEMPTION
Cecon Corp.

Page 4
PERMIT: # INSPECTION REPORTS PROJECT: # E9016

2/5/99

Reported to site to perform density tests on dredged sand placed and compacted along barrier
panels. Tests taken at panel nos. 123, 237, 248. All above 90% minimum requirements.

To the best of our knowledge, items inspected this date are in accordance with approved plans
and specifications.

W
REVIEWED BY: 7(/ L

INSPECTOR: Mike Mattox

—

O

917 - 134th 3t S.W., Sulte A-1 « Everett, WA 98204 » (425) 742-9360 « FAX (425) 745-1737




ALl sl m—s? /i il

AL J e

TTEEREAN B - A P eYs
C) TESTING ENGINEERS, INC. O £ 90lp3ob No: patl_F"2
917-134ih §.S.W. - Sulle A-1 PH. (425) 742-9360 Page of
Evereft, WA 98204 Fax (425) 745-1737 . )
10029 So. Tacoma Wy, Sulte -2 PH, {253) 584-3720 Permit No.
. Tac ] . ! . _
Tacoma, WA 98499 FAX (253) 584-3707 FIELD DENSITY TEST REPORT Inspector: “” LA KL
Per ASTM D-2922 o 7
Depth or Laboratory Field
Test No. Location Elevation | Maximum OoMC Dry Moisture  Compac- Soil Type Description
(feet) Dry Density % Density Content %  tion %

Buor

(S b,

oA,

W

ﬂél'p

/.9

98¢

/55

93

0 nd&(h

I

|

76-7

[{-b

9/

e Sedy

248

1

~

53

A

73

/
N
|

O  In our opinion, fill generally meets specifications as indicated by test no's:

[) 2 N
Specification Compaction & Material: Z ()70 :W h
ASTM D-1557 (MODIFIED PROCTOR)

£J ASTM D-698 (STANDARD PROCTOR)

Type and Number of earth moving units: O Inour opinion, fill does not meet specifications as indicated by test no's:

Type and Number of compaction units:

Number of Passes thickness of lift and shou!d be removed or reworked.
Method of adding moisture ﬂ Fill test meets specifications
ﬂ? pﬁf{f’ ﬁ,,Uﬂw 1[ WM 7 61 \S\ Contractor Advised

Remarks or Coinmen f

DX HY S]]

Mayas 002

(o f&,

D Full time observation \B\I’art tinte observation




— 1\ Y - qe— e JOBNUMBERES S )2 2 DATESY-/ff 0 Page___of___
' TESTlNG ENGINEEHS 1NC PERMIT # WEATHER// N
917-134th St. SW. » Sulte A-] PH. (425) 7429360 ¢
Eversh, WA 98204 Fax (425) 745-1737 é/
10029 So. Tacoma Wy, Suite B2 PH. (253) 584-3720 PROJECT. /ey c. /’/ Ll S )Z Jéfmn ot
Tacoma, WA 98499 FAX (25374 -37 o . C?
OWNER:
QPECTOR /7 }/ 'Zj ;2
ARCHITECT:
SITE TIME:
ENGINEER:
TRAVEL TIME: HOURS G
SAMPLES: =% CONTRACTOR: (/._/: O o £~
SUMMARY: TYPE OF INSPECTION; §J,t (/&

/?P,}m/ ! 4L < e B Pl p o a_gmff//, A <A
HpceDd Dpocl Sa M/(’* s 7%9’</ 04
YA A0 /477@ //ob/fcu COL LT /( fo.auy,-df///:&f\
Loles) ARl 01,

Mo s rop — /,z,// p o zyﬁw/ﬂé
faa. jM/ ,a%ff/f b LAyt Fo% /.4/,(4 it y

Py t Y Co tice )V — V T
90 77 //Zz S typede S 7//@* /é //o,/f//if&

NONCONFORMING CONDITIONS/CORRECTIVE ACTION TAKEN:

C

Mayes 004 Rov 8-97

T




—A’OYE.?

TESTING ENGINEERS, INC.

O

Liujees -

L

b Nl EE0 B3 vl YLEFF ¢

917-134ih §1. SW. * Sulte A-] PH. (425) 742-9360 Page of 1
Evereft, WA 98204 Fax (425) 745-1737 .
10029 So. Tacoma Wy, Sulte -2 PH. (253) 584-3720 Permit No.
. Tacoma, WA 98499 FAX (253) 584-3707 FIELD DENSITY TEST REPORT Inspector: N At T T 0K
: ' Per ASTM D-2922 =
_ Depth or Laboratory Field
Test No. ‘Location Elevation |Maximum  OMC Dry Moisture  Compac- Soil Type Description
. N (feet) Dry Density % Density Content %  tion %
Bog s fril 5 B - 53 | parpoc
577 7494 G ol b0 19221 /F5 DREDIETL HAnt 2
572 S+44 05 4 /Y097

Std D+ TD 12 SasT oh

/02,3

124

9 ¢

|
N
g

N s |~

2, sk bl DD /"
e e SN Lot v | Y |10&1/78 )00 -
Dansel #6 50 |1 4ulo| e: o 259092 [ /50 | " Ty chusheo

—

5 L
Specification Compaction & Material: C{ Qv M L rvs

\,.E;'ASTM D-1557 (MODIFIED PROCTOR)
(J ASTM D-698 (STANDARD PROCTOR)

Type and Number of earth moving units:
Type and Number of compaction units:

Number of Passes
Method of adding moisture: .
Remarks or Comm{_nts: 9-’20 C

thickness of lift

Zyctes? .

Ry S
Ly

———— e —
——— e

O In our opinion, fill generally meets specifications as indicated by test no's:

(3 In our opinion, fill does not meet specifications as indicated by test no's:

o2 VALUuES SuZied

(J Full time observation

and should be removed or reworked.

Fill test meets specifications

Contractor Advised

\& Part time observation

Mayas D02



| APPENDIX C.3 |
REFERENCE MOISTURE/DENSITY CURVES




8
d [e's) .
o b .m...w
3 a
O < ~
S8 =
oo
o . b B o
Uole Ui 0 — 8 = [
g |E| [ . 0oa Q o
o -2 ] ~
o m m-“
k- c ) o
ﬂ .0 E v m% w
ﬂ m .m ..m31 ﬁM in
L= 1 oo — ] m
1] o geon e [Tl
o /] [ oo 1 g
p [:}] [} = A= M m
o a alll i " )
) = on olowu @ o
7] EETEtel R S LEET: CEEEC LY ST LT LT EET LR ELL L L] LT T TIETeE = g1 o O— 0 =
R Y . -0 m b ~] | oo ©
[ e R e e B e e ek B e == 17} = <L
- D R iy ittt I Ahiebl et bbbt cEELE T EEEREED) EEEEERE \h- oo M
o) -~ B M
= L R B s L R LAl R IEES h...h...b\.uﬂ..\..l ......... E A RN =
——— E O R v R ol
-] = oo | py <
0 U0 EEREhi i Mt kb T i ilukdata Iildeloa) il Al =) > nn @ M T ;
=2 oce E M I Do O o Z, 3
= N o= — ey = 73] ] 8 ™~
] (172 N s et D T Y SR s o L e TS BT L E T ST T T T oo o) e 2| =t © 0. 00o = O (&)
0 =2==f ¥ |alwv w
Z| |o|< = g
m 5 1F . m =
o) - -
—_ HA & [4]
ot# ) o. t o D
Q / - ElEe 3
.E / Sl o = 9 O o o
{ 8 2 5
[y e e e o e REEE 0 Z o P
<L
@ ¢ a = 8 it |
red I u 5 o
R e e e e e e S e o = % 3 m
et L R e ittt EEEEEEEE SRR R S TP EY EE e TR ol* « E 0 [0}
= 2 5 2
N p v 3 g B B
0 o
o L el ittty It Mstataial Mt Meistety MAtOORESt St Sesttetany alsteits Sl G Ui =
T e N N L e P o g g ) T Ry Sy - m nu. —~ W
5le o a o
el . = >
; = o m ~ il
e s s e Atets R st Eneitses s o b jloogn—min B 5
5] O Zlgear—cdnm g . 7
- ¥ Z|Sahdon 2 1
ui b= g
L] B R LEh RGRRCEEY FESTETTY FECTICE FREEREPE BEFEEEE SRS R a o & nNn
1 R
o o 2 856 o
3 |o o Z s 7]
o o W wlggrooog g 9 s 73
o = 5 N|-BExggSS < 4 Ll
R 5 o|es TERL < ES L
[
§ 8 8 ® 8 8 8 8 & g o e 7 S
- w n
H3INId LN o

O
O

O




COMPACTION TEST REPORT

PROFESSIONAL SERVICE INDUSTRIES

COMPACTION TEST REPORT

Tested by: EMD
Date: 11/30
Checked by;
Date:

SAM
12/03/98
Plate

ZAV for
111 Sp.G.=
2.60
108
L}
— - T =
- . L
- 107 L =] =
3 ’\7 . = —] = =
= 1 // LNy B e R
% {’f""l\\ \; -~ i s -
-g‘ ﬁdf’ B \ ~~ e T
O o e \\‘\:'lk \""'--m
105 — o o
I » ~{_
=~ L S
.____‘\ - - w‘\"b.,\ .
\\. T N g -
103 H\\\ | e
“-s-h\m \-..\ [~
™ = ) ~ —
T ",
\-_\\ —— \. \‘J»
\\ ] — ‘--.\
: =] ] =
101 LI - LT
4 55 L 6 44 10 12 72 16
T Wcter conte;lt\'ff\ \ 4\ .
g ez ~. 94,2
Test sLeCIﬁcation: ASTM D 1557-91 Procedure A Modified TRV e
Oversize correction applied tfo each point
Classification Nz'lt. Sp.C. LL - LTS o, <
Uscs AASHTO Moist, No.4 No.200
2.60 0.6 3.5
ROCK CORRECTED TEST RESULTS UNCORRECTED MATERIAL DESCRIPTION
. , s G C
Maxamum dry density = 106.8 pcf 106.6 pef RAY CLEAN SAND
Optimum moisture = 11.4 % 11.4% .
File No. 744-80231 Report No. FR 1276 (B) Remarks:
Client: EMCON FR 1276 B)
+ Source: Sample No.: FR: 1276 (B)
Date: 12/23/98
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JAM-26-1999 16:44 CSR ASSOCIATED 425 348 6379 P.Bi/Ql

CSR West, Asssaciated
6300 Glenwood Avanue

&
Xg: .M}ﬂlﬂﬁ

Everett, WAS 98203 WV‘['S‘ZL /( . {_\
U A {/ 1 g >, .b! y te .
. (206)348-6391 A SR
- ' \!o\f (Guvse
Tabular Results of 5/gn Top Ca (E) (
f1 —_ {
AGGREGATE DESCRIPTION . CsTC
5/8" Top Cg (E) ~~---meu-- 1/ 3/901 [ fi;avvu¥49 flf
Class : Interm Shape : Qubical
Iype : Crushed Geology : Other [)_11_7
Maximum aggregate size : ¥ 6 -- 3/4 v '259{17‘
Source : Everett Pit $#D-47 # '
SPECIFICATION a y PV ov.
L1 13- 11
WEDOT 5/8" TC —-cemmmne- 1/ 1/83
Wa. state 5/8" Crushed Top Course
Ind % Ind % Ind % Ind % Sand
Pass Pass Pass Pass Equiv
3/4 v 1/a v # 40 # 200 %
nn-:-lqwnuﬂﬂ-ﬂH-ﬂ‘!lmn'-'==========-—-.===========================~_~=====nn=========
Low 100.0 55.0 8.0 Q.0 40.0
High 100.0 5.0 24 .0 10.0 100.0
- Ind % Ind % Ind % Ind ¥  Sand
Sample Sample Pags Pagg Pass Pass Equiv  Moist
ID Date 3/4 v 1/4 v # 40 # 200 g %
==========@=ﬁ==========..-«.—.-.=-..::-_—=-_—.==:-_—===:==u======_—.===.-_-..:-_==—.=====================
970010 7/22/97 100.0 67.0 16.4 : 5.1 C72.0 5.3
970011 B/11/97 100.0 67.7 12.2 3.9 72.0 5.3
COUNE  —m - s oo oo el DT 205l
: 2 2 2 2 2 2
A g8 == === m o e et me e me—— -
o 100.0 67.3 14.3 4.5 72.0 5.3
Standard Deviation =---weeecemeo.ocalill o CIIT Lo 212 740 e a
- 0.5 3.0 0.8 - -
e e D T TSN
100.0 67.0 12.2 - 3.9 72.0 5.3
: ) 100.0 67.7 l6.4 5.1 72.0 5.3
Coefficient of Variation =-=mem--vcecweo-o. D222 227 1.0 A
- 0.8 20.8 18.0 - -

TOTAL P.81
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UNIT WEIGHT (PCF)
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132

130
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MOISTURE DENSITY RELATIONS REPORT

83

74 6.6
PERCENT MOISTURE

5.6

MATERIAL TYPE:
5/8" TOP COARSE

MATERIAL SOURCE:
EVERETT D-47

TEST METHOD:
ASTM-1557 (C)

PROJECT: ASEG
MAX. DENSITY:
134.6% PCF

OPT. MOISTURE:
66%

TOTAL P.B2
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[ N

- “ . 90
: C "0 2 4 6 B 1012 14 16 18 .20 22 24 26° 28 30 32
Moisture Content in % of Dry Weight -
|
h : : . .| OPTIMUM | MAXiMUM
: SAMPLE | - - . | MOISTURE - DRY
P EXPLORATION | "DEPTH . . CONTENT | DENSITY
l SYMBOL NUMBER . (feety- SOIL DESCRIPTION . - % (pcf)
J
k| e Grab sample Gray fine to medium sand and a trace of gravel (SP) 139 106.8
DRELE G S/ i2.8 105.4
E N O Pty i’ s, LA EPT 16.1 107.3

. !

NOTE: TEST PERFORMED IN ACCORDANCE WITH ASTM D-1557 OR AASHTO T180, AS INDICATED.

r——m——

_5IM:DWM:ems 11/01/36 {24945COM.PRE)

2 , D ' COMPACTION TEST RESULTS
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T ' Sieve Analysis
Sieve Ansalysis s Specs *
Size opening in Inches Number of Mesh pee Tnch, US Standand ] Sieve Size % Passing min max
4 J252 15 t U4 1!23.!8‘_”484 8\ 16 20 30 40 50 &0 80 10D 200 L 0[]
100 . e !
L S " 100
90 /8" 100
14" 99
80 \ i 08
4\ 8 97
70 \ e 04
' 730 86
60 X #40 77
g \ #50 65
A so ‘\‘ #100 32
R
#200 14.8
40 1
1
0 .
LY
LY
hY
20 X
10
0 T g -y ———— T
1000 160 10 ( 0.1 6.01
Grain Size {(mm) - Corp of Exgineers Uniform Soll Classlfication - Material: Dark grey fine sand (Dredged sand
. Co ) Source: Port of Everelt 55 7 SA@HIN EL
Sample Number |Depth {(f) Classification Nat. W.C. |L.L. |P.I._|Project: Everett Access Ramp zr Y
3833 Poorly graded sand with silt, SP-SM Project #: £8083 '
’ Date Rec'd 6/24/98
Reviewed by: /%Z‘W
7
) RIAYES YESTIMNG EMGINEERS
SieveEB083-3833,x1s5/30/98 “We Make 3 Difference”

- 1B:9T  BEsT-BS-NNC

SHS3INTONT ONILSAL S3AUW

LELTSPLSER

£a-,c9d
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Moisture Density Relationship Test

35

~lient Weyerhauser Date 6/22/98
~oject Everett Access Ramp Project Number E8083
jt Method ASTM DI1557 Method B/ ASTM C 127 Lab Number 3813
| Wet Preparation | X Hand Tamper X Test Results
Dry Preparartion Mechanical Ao & Qptimum Water Content % 13.0
EDate Received 6/17198  ForT EARDANSR SAY Max Dry Density Corr. [bs/ft 116.0
Source of Sample: Dredge from Snehemish-River - Stockpiled Sieve Analysis
_ Description of Sample: Dark grey fine sand Sieve Size Percent Retained
3/4 2
A 7ero Void line plotted at SpG 2.65 3/8 4
Max. Density Uncorrected 116.0 #4 6
118.0
116.0
-~ "y
\
1140 ! il
z # \
2.
=
a
g
a
i ol
=] .
! 112.(_) -
.
. |
l 110.0
! 108.0
0.0 20 4.0 6.0 8.(‘)N C10.0 . 2%0 W I:t4.0. 16.0 - 180 |20.0 220
1 £ % I
ater Content, % of dry Weig z/'—\,
P ' Reviewaé /%/?%
!‘D Infomja_tion in this report applies only to the actual samples tested and shall not be reproduced without the dpproyal of Mayes Testing Engineers, Inc.
YES TESTING ENGINEERS
g ProctorE8083-3813.x15/6/22/98 “We Make a Difference”™
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Engineering  Consulting » Testing

January 5, 1999
Project No. 744-80231

Mr. Kent. Wiken

EMCON

18912 N. Creek Parlkeway Suite 200
Bothell, WA 98011 -

Subject: Mill E/Koppers Site Remediation

Dear Mr, Wiken:

Page 1 of 6

As requested and agreed, Professional Services Industries (PSI) analyzed the material supplied by the client
for proctor and sieve analysis. Material testing was performed in accordance to ASTM C136-95a, D1140-
92, D2216-90, D1557-91. Test results conform to applicable specifications unless otherwise noted. Please

refer to Table 1 and 2 on Page 2 for test results.

This report is provided for the information of EMCON only. If this report is to be reproduced and/or
transmitted to a third party, it must be reproduced and/or transmitted in its entirety. Any exceptions

will be made only with the written permission of PSI.

Thank you for using PSL. If you have any questions, or if we can be of further assistance to you, please

centact us at (425) 485-4244,

Sincerely,

Stéphen I.. McDuffee,
Branch Manager

SLM/le

Professional Service Industrias, Inc. = 11824 North Cresk Parkway, N., No. 101 « Bothel{, WA 98011 « Phone 425/485-4244 « Fax 425/485-4611




PS/

Engineers + Consultants - Scientists

EMCON
Project No. 744-80231
January 5, 1999

Page 2 of 6

Table 1 Test Results
ERAZT6 (A) 1 SPECPERCENT
ATB Aggregate WSDOT 9-03.6 (2)
100.0 100.0-100.0
65.2 56.0-100.0
45.6 40.0-78.0
252 22.0-57.0
12.3 8.0-32.0
6.4 2.0-90"
133.9 pef
6.2 %
Table 2 Test Results
6:(b
Gray clean sand
100.0
99.9
99.4
91.7
50.1
53
3.5
106.8 pcf
11.4 %

—_—— e —




Particle Size Distribution Report

™

11/25/98

Date:

Elev./Depth:
Plate

744-80231

Client: EMCON

Project:
Project No:

Source of Sample:

FR: 1276 (A)
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COMPACTION TEST REPORT
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LA Aas i e 27
12 —k \\ \\\_ \’“n T
) ""}\2 . \\.\ \“\._ \\'\ \\\ H\
A ~ .
@ =
117 .
1 3 . 5 7 9 ] . 11 13
,‘41."?“30?\( Water content, % ,-,(g-;y,u e
Test specification: ASTM D 1557-51 Procedure C Modified
Oversize correcticn applied to each point
Classification Nat, %> Y, <
Sp.G. LL Pl
Uscs AASHTO Moist. P 34in. | No.200
2.7 17.9 6.4
"ROCK CORRECTED TEST RESULTS . UNCORRECTED MATERIAL DESCRIPTION
Maximum dry density = 133.9 pcf . 128.2 pef ATB AGGREGATE
Optimum moisture = 6.2 % 72%
File No. 744-80231 Report No. 1376(A) Remarks:
Client: EMCON FR; 1276(A)
+ Source:; Sample No.: FR : 1276 (A)
Date: 12/23/98 ' Tested by: EMD
COMPACTION TEST REPORT Date: 12-02-98
Checked by: SAM
PROFESSIONAL SERVICE INDUSTRIES | pate: 120398
Plate W
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5 i Information
4,10 Build On

Engineering » Consuliing » Testing

FEB 4 o0

February 2, 1999 Page 1 of 2
Project No. 744-80231

Bothell, WA 98011

Sutbject: Mille/Kppers Site Remediation

Dear Mr. Olsson:

As requested and agreed, Professional Services Industries (PSI) analyzed the material sampled by a
representative of PSI for sieve analysis. Material testing was performed in accordance to ASTM C136-
96a, D2216-90 and D1140-92. Results conform to applicable specifications unless otherwise noted.
Please refer to Table 1 on Page 2 for test resuits.

This report is provided for the information of EMCON only. If this report is to be reproduced and/or
transmitted to a third party, it must be reproduced arid/or transmitted in its entirety. Any exceptions
will be made only with the written permission of PSI.

Thank you for using PSI. If you have any questions, or if we can be of further assistance to you, please

contact us at (425) 485-4244,

Sincerely,

(g
Lo A+ ZH
Steplen L. McDuffee,

Branch Manager

SLM/le

Professional Service Industries, Inc. « 11824 North Craek Parieway, N., No. 101 » Bothell, WA 98011 « Phone 425/485-4244 + Fax 425/485-4611




PSI

Engineers + Consuitants * Scientists

EMCON
Project No. 744-80231
February 2, 1999

Table 1 Test Results

Page 2 of 2

Ri5124;

-2 SEECTFICATION

5/8” Crushed — CSTC

WSDOT 9-03.9(3) CSTC

Mille/Koppers Site Remediation

100.0 100.0-100.0
64.3 55.0-75.0
16.4 3.0-24.0
7.0 0.0-10.0
138.7 pef

6.5%




Particle Size Distribution Report
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AASHTO

0.357

= 5.45
o= 2.10

Remarks

Coefficients

D
D
c

60
15

Classification

Atterberq Limits

Soil Description
LL

5/8" CRUSHED - CSTC

a1

EINE
9.4

123

35.25

u=

ASTM C136/D1140/D2216
744-80231
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Dag= 1.33
C

uscs

ID#: FR5124
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Client: EMCON
Project:
Project No:

CRS.
193

PASS?
{(X=NO)

Source of Sample:

FINE
43.7

% GRAVEL
SPEC.*
PERCENT

CRS.
0.0

MILL E/KOPPERS SITE REMEDIATION

100
PERCENT
FINER

FR5124

0.0
WSDOT 9-03.3(3) CSTC

500

% COBBLES
SIZE
l.ocation:

SIEVE

Sample No.:

PROFESS|IONAL SERVICE INDUSTRIES
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COMPACTION TEST REPORT

141 \
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- I e S ZAV for
T 3p.G. =
131 5 I \ 2.7
1 3 J- 5 e ¢S 7 9 11 13
) Water content, %
(5% % 70 —
Test specification: ASTM D 1557-91 Procedure C Modified AT o
Classification Nat, % > % <
Sp.G. L Pl
USCS AASHTO Moist. P . 34in. | No.200
275 0.0 7.0
ROCK CORRECTED TEST RESULTS UNCORRECTED MATERIAL DESCRIPTION
. . "C -CSTC
Maximum dry denstty = 138.7 pcf 138.7 pcf 5/8" CRUSHED
Optimum moisture = 6.5 % 6.5 %
File No. 744-80213 Report No. FR5124 Remarks:
Client: EMCON . ID#: FR5124

¢ Location: MILL E/KOPPERS SITE REMEDIATION

|lpate: 2/1/99

PROFESSIONAL SERVICE INDUSTRIES

COMPACTION TEST REPORT

Tested by: DP/AH
Date: 2/01/59
Checked by: SAM
Date: 2/01/99
Plate




SUMMARY OF BARRIER WALL SUBMITTALS AND TEST DATA

APPENDIX D
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APPENDIX D.1
SUBMITTALS
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)

Ty,
GSE HD* GSE HD is a high quality, high density polyethylene (HDPE) geomembrane%

HDPE Geomembrane Produced from a specially formulated, proprietary virgin polyethylene resin. This/” Yy
polyethylene resin is designed specifically for flexible geomembrane applications.

O

W

B GSE HD contains approximately 97.5% polyethylene, 2.5% carbon black and trace E
8 amounts of antioxidants and heat stabilizers; no other additives, fillers or extenders &
B are used. GSE HD has outstanding chemical resistance, mechanical properties,
E environmental stress crack resistance, dimensional stability and thermal aging §
E - wcharacteristics. GSE HD has excellent resistance to UV radiation and is suitable E
g for exposed conditions. 4
§
i TESTED PROPERTY TEST METHOD MINIMUM VALUES
% Thickness, mils (mm} ASTM D 751/1593/5199 27 (0.68) 36 (0.90) 54 {1.38) 72 (1.80} 90 (2.25)
E' Density, gfem3 ASTM D 7921505 0.84 0.94 0.94 0.94 0.94
E Tensile Properties (each direction) ASTM D 638, Type IV
% Strength at Break, bfin-width {(N/mm) Dumtell, 2 ipm . 122 (21) 162 (28) 243 (43) 324 (57) 405 (71)
E Strength at Yield, thfin-width (N/mm) 85 (11) 86 (15) 130 (23) 173 (30) 216 (38)
E Elongation at Break, % G.L. 2.5 in (64 mm) 560 560 £60 560 560 3
E Elongation at Yield, % G.L. 1.3 in (33 mm}) 13 13 13 13 13 ’
E Tear Resistance, b (N} ASTM D 1004 22 (98) 30 (133) 45 (200) 60 (267) 75 (334}
E Punciure Resistance, Ib (N} FTMS 101, Method 2065 39 (174) 52 (231) 80 (356) ‘ 105 (467) 130 {579}
£ Carbon Black Coatent, % ASTM D 1603 2.0 2.0 2.0 2.0 20
& 3
E Environmental Stress Crack Resistance, hr ASTM D 1693, Cond. B 1500 1500 1500 1500 1500 4
: :
 REFERENCE PROPERTY TEST METHOD NOMINAL VALUES
g Thickness, mils (mm) ) ASTM D 751/1593/5199 30 {0.75) 40(1.0) 60 (1.5) 80 (2.0 100 (2.5)
i Roll Length™ (zpproximate), ft {m) 952 (290} €50 (198) 420 (128) 320 (98) 250 (76}
E Low Temperature Brittleness, 'F {'C) ASTM D 746, Gond. B <107 («-77) <107 («-77) <107 (<-77) <107 (<77} <-107 (=-77)
E Oxidative laduction Time, minules ASTM D 3895, 200 °C 160 100 160 100 100
% Pure 05, 1 aim
g Water Absorption, % wi. change ASTM D 570 <001 <0.01 <0.01 <0.01 <0.01
E Moisture Vapor Transmission, g/mzday ASTM E 96 <0.001 <0.001 <0001 <0001 <0.001 .
g Carbon Black Dispersien ASTM D 3015 A1,A2,B1 A1,A2,B1 A1,A2 B1 Al,A2,B1 A1,A2,B1 E
5 Dimensional Stabiiily (each direction), % ASTM D 1204,100°C, 1 hr +2 +2 2 +2 +2 g
Melt Flow Index, g/10 minutes ASTM D 1238, Cond.190/2.16 <1.0 £1.0 <1.0 1.0 <1.0 E
5 'GSE HD is available in rolls approximately 22.5 ft (6 9 m}and 34.5 f| (10.5 m) wide and weighing abcout 2,800 Ib (1, 315 kg) and 4,400 Ib (1,995 kg) %
: respectweiy Other material thicknesses are available upon request, ‘E
I ** Roll lengths coriespond to the 22.5 fl (8.9 m) wide rall goods. ;
This inforrnation is provided for reference puiposes onfy and is not intended as a warranly or guaraniee. GSE assumes no liability in conneclion E
with the use of this information. Check with GSE for curreni, standard minimum qualily assurance procedures. E
* Certain trademarks of GSE Lining Technology, Inc. are registered in the United States and certain foreign countries. GSE is a registered
trademark of GSE Lining Technology, Inc.
GSE Lining Technology, Inc.  GSE Lining Technalogy GmbH Salesfinstallation Offices / Rep resented by
Corporale Headquarters Eurcpean Headquarters Australia
B 19103 Gundle Road Buxtehuder Strale 112 Egypt g
# Houslon, Texas 77073 D-21073 Hamburg Singapore ’
H USA Germany United Arab Emirates
¢ 8004352008 49-40-767-420 United Kingdom
281-443-8564 FAX: 49-40-767-42-33
FAX: 281-875-6010
For environmental lining solutions...the world comes to GSE." \ J
A Gundle/SLT Environmental, Inc. Company DS 005 R03/05/98




Gundle Lining Systems Inc.

{.:I:" 3 ~ o ’ _ ;".‘ ‘ i @
Specifications .. Gundline’ HDW Gundle
i o g:MAév)  | Gundiine’ HDC

{Smooth Surfaced High Density Polyethylene Liner with Co-extruded White-Surfaced and Conductive-Surfaced Options)!

Test Method Unit Gauge (Nominal)
- 30 mil (75mm}  40-mil (1.9mm) 60 mil (1.5mm) 80 mil (20mm) 100 mil (2.5 mm)
Denasity ASTM D1505 (2746 p‘\ olce 0.94 min. 0.94 min, 0.94 min, 0.94 min, 0.24 min,
Melt Flow Index ASTM D1238, Condition E (1 90°C, 2.16 kg.) 9710 minutes 0.3 max. 0.3 max. 0.3 max. .3 max, 0.3 max,
 Tensile Properties: ASTM D638
‘5 Strength al Yleld Type IV, gatige langth PRI (Nfmm)* 63{11) 92(17) 140 (25) 184 (32) 230 (40)
- Strength at Break 2in. {50 mm) break, 1.3 in. (33 mm} yield PPl {Nfmm})* 120 (21) 160 (28) 240 (42) 320 (56) 400 (70)
£ Elongation at Yield Dumb-bell @ 2 ipm (50 mmpm} % 13 13 13 13 13
g Elongatlon at Break % . 700 700 700 700 700
2 Carbon Black Content ** ASTM D1603 % 2-3 23 2.3 23 23
E Carbon Black Disperslon ASTM D3015 Rating A1, A-2,B1 A1, A2, B1 A-1, A2, B-1 A1, A2, B A1, A2, B-i
€
Tear Reslstance ASTM D1004, Die C Pounds (N} 22 (68) 30(134) 45 (200) 60 (267) 75 (334
Puncture Reslstance FTMS 1018, Melhod 2065 Pounds {N) 39(174) 52 (231) 80 (356) 105 (467} 130 (579)
Dimenslonal Stabllity . ASTM D1204, 100°C, 1 Hr, 7 % change +2 max, + 2 max. + 2 max, 12 ma, +2max,
> Seam Strengths: ASTM D4437 .
5 Peel Strength (wedge) PPI {Nfcm) 49 (86) 67 (117) 98 (172} 115 (201) 143 (250)
¢ Peel Strength (extrusion) PPl (Nicm) 35 {61) 48 {84 70{123) 92 (161) 115 [201)
'E Shear Strength _ . PPI {Niem) 63(110) 86 {151) 126 (221) 166 (291) 207 (362)
E Low Temperature Brittlenass. ASTM D746, Procedure B Degrag F (°C) A7 (77 max. 107 (T7)max. 07 (77)max.  -107{-77)max.  -107 (-77) max,
g Coefllclent of Linear Thermal Expanslon  ASTM D595 2104 cmicm°C 20max. 2.0 max, 2.0 max, 2.0 max, 2.0 max.
§ Water Absorption ASTM D570 % 0.1-max, 0.1 max. 0.1 max. 0.1 mar, 0.1 max,
] -
3 Hydrostatlc Reslstance . ASTMDT751 PSI (kPa) 150 {1035) 200 (1360) 400 (2760) 500 (3450) 600 (4140)
- Water Vapor Transmlsslon . ASTM E96 o/mZ/day 0.1 max.. 0.1 max. 0.1 max, 0.1 max. 0.1 max.

* Approximate correspending stross spacifications are: Yield, 2300 psi (16 N/mm %); Break, 4000 psi {28 N/mm?).

** Nete: Gundline® HDC may have an overall carbon black percantage above 3.0% due to the high carbon black loadings in the conductive layer, 'HDWG Key lo Cosxtruded Products

HD 2 High Denslty Polysthyhene (HDPE)
W x White Sudace
C = Conductive Undersurtace

4 e These dascriptions sra sololy Jor uss by engineers as panaral quk in g prellminary ifications, and shoukd not ba selied upan absant sila-specific produet t85hing and manufacturlng infarmalion. Product dasigny and spoditicarons are subjectta |
change withoul advance nalice. Any iption of the als contalned in thiy o 18 fo¢ the 35i0 purposs of Idaniifying this malarial, and né descriplion of the matarials hay crested of amounied 1o an gxprass waranly hat the maladals will conform 1o Mg
descriplion. The malerals herein are pubjac Io a printed #pecial malgriel wasianty form Issuad al 1ha Bme of purchasa. This special malarsl wartanly supersedes all other warraniias, axpruss, mplied and stalutory, including any implied warranty of métehaniatilty

Minfmum Average Roll Values (WARV) Detinllon: Two standard deviations
Below the statisticamean (avetage) valve for thal lesk. MARV has become ot lilnass for ¥ particular purpose,

Explanallen (ar Mol Including Cartaln P pocties; Thera ata many plaslics Lesls for axiruded film b Gundie ¢hooses 1o includa thase which ars eelavan 1o tha application of gsomambranas andor (hoss which Inly evaksala manulactyred qualty of Ihe maranal,

_ the standaydized Enfnrmqmlur manj tofl gnads.‘lncfugihggénsynlhellcs.

Rev, 895
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s Broduct

L] ®
R Gundline’ HD, HDW and HDC
on |
P L T Composition and Thickness of Off-White Surface

The reflective surface of Gundle’s white-surfaced sheet is a minimum of 3 mils (0.075 mm) thick. The heat/light reflective off-white surface

fs produced by a high quality titanium oxide pigment and is stabilized with a high performance Hindered Amine Light Stabilizer (HALS) to resist
UV degradation. .

Composition and Thickness of Conductive Layer
The electrically conductive layer is a minimum of 2 mils {0.05 mm} thick and is made conductive by incorporaiing 12-15% of a very high
purity carbon black.

lgh quality formulations

. Eme & oy

Typical Stress/Strain Performance

Roll Welght
b kg

2800 1272 .
, 2800 1272
conuirs: ey i
additivesnﬁ fillers which 2800 1272
leach out and cause ﬁgg_ gggg
4400 2000
4400 2000
4400 2000

Gundle Lining Systems Inc,
. @
: Gundle
E 3000 g 24 E
2 Gundle Lining Systems, Inc.
’3 =
.. £ 2000 @ 19103 Gundle Road
: ‘eigims,;a[e 7] ) — 2 Houston, Texas 77073 U.S.A.
approximate, e @
app R 1000 7 Phone: (713) 443-8564
Cus'om lengths and/or mil. Toll Frea: (800) 435-2008
T : ' N Telex: 166657 Gundle Hou
thickness available, 100 200 300 400 500 600 700 800

Ex Ot “

Etongatlon (%)

Fax: (713) 875-6010
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/.as-ga 0114BP GSE Lining Fab Dept Le Lt [ &
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HSE Curranwall®Punel Fabrication Detailo
Job Name & Location: _Weyechdevsec , Everetk (A
Ordered By W%J_MCDN%T&LLTDﬂS, Ty
Date Submitted _ 11-2-9%
o _
_ JlTI‘ 1 A =- Total Ponel Length
it B = Langth of Top Flap .
:H {Liner only) t
1 < C = Lﬁnqth of Bottom FIOP
Wl e (Lner only) ';
i . 0 = Length if Interlock l
i : :
. Lml £ = Widih of Panel
il —1 (€. to O. of rieresk,
O e E J 1
L Size 115ize 2|Size 3|Size 4iSize S
Nuraber af Panels | Zislo | L
Sheet Mil Thickness| &0 el | Ol 5 ]
anchors (Yes/No) | Veo | Ves | i
Dim A ¢ Buwrlige Yom | B
Dim 8 : ] ”
Dim C o | o | J
5 Oim 0 PNT_ 158 FRmdl
[ " DmE ' 4’ l ]
Cuestions
1.} Are CurtoinWail [nterlocks The scme or opposing directions? &  HEE  PRINT.uT
2.) 1f the CurtainWall Panels include cmchors, please drow the orientation of the
anchor to {he interlocks.
one - c, WIDE P examms * 4
zbS' r.p wibte few exarMplg A L
W DT P wxAMPE T3
Please detm[ the cr]entutton of the InterLock and anchor fengths
(Top view of inserted panel in ground)
O SEe PRINT oul
\~W
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SuBMITTAL. A.5

GundWolfPmate
CundWoil > female ——_~
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GSE GCeomermhe ong -

cILveSeEns .

Submittal A.5

Detait @ "Corners"
"Ceorners” are to be instatled by makjng a madias fo pmvnded%rectmﬂ change,
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Infrastructure & Environment, Inc.

To: Stuart Triolo, Project Manager
Company: Weyerhaeuser Company
Address: 101 East Marine View Drive
Everett, WA 98201

Phone; (425) 399.2871
Fak: (425) 399-2786

From: Randpll W, Richardson, WRS Project Manager

We are sending; Attached

=

I_—_I Under Sep. Cover

FAX NO. 8012852397

LETTER OF TRANSMITTAL

Date:

Transmittal No.:
Project Name:

Client's Ref. #:
Contractor:
WRS Job #:
Pages (w/ cover): 5

[1 Remarks (below)

P, 02

4120 South 500 West, #2
Salt Lake City, UT 84123
Phooe: (801) 265-2323
Fax: (801) 265-2397

9/1/99
Informational-005
Mill E/Koppers Site
Everett, WA

98-00094 (10/12/98)
WRSI1&E, Inc,
99-6028

Via: [T u.s. Mail [ ] Hand Delivery [] Express Delivery Facsimile
The following: [ correspondence [ plans [[] Progress Payments ]
Drawings [] samples [ specifications O
ubmittal ¥ Change Order [ ] subcentractor 1
Certifled Payroll ] sthedule ]
Items list:
L Dated }:] Ref, # | Pageés | .. Description Specifications’ Refererice
_90MSDS| 1 4 | Hydrophilic seal product information - "Swellseal” Sec. 02179, Part 1.4(A.1)

Transmitted For: ] Your Approval

[ ] Your Use

Your File
Remarks:

[_] Your Review/Comment
(] As Requested
[] Corrections Resubmittal

[T] Approvar As Qualitied

[_] Approvail As Submitted

[_] Corrections As Noted

Specifically requested by Kent Wiken on 8/31/99,

cc: Kent Wiken, P.E.; EMCON (ENGINEER)

O Receipt-only signature:

Received Tine Se_D- [ 3:1CPM

(please sign and return/fax)

Date:
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FAX NO, 8012652397 P. 03

GSE LINING FHER!CRTION

281 230 8616 P.01.094

@@%‘Eﬁfﬁi@ 5&%@@5@@?@ (.5} Ine,

Chemical Resigstance SWELLSEAL 38 and SWELLSEAL R .......

The lab resulis are based on fests performed on strips of materals, immersed in

respective liquids and weighed at 20°C and evaluated after 7 days:

Results: Increase In weight in % of fiquid

i Smﬂz‘éal #8
) . _Swllagel R |
. )| Aliphatic Hydro C@rhom (Dm}

| Halegonatsd Hydro Carbong (per) 60 3az
Aramatic Hydro Carbens (Tolusne) ' 240 327
Alcghols (Butenol) & - 12
Clycols (DEG) -3 1
Keens (MEK) 25 as

i weter 418 73
Anciganic Icids (HCT) 26 a0
Organic acids (HOAC) 40 120

[ Alkal (MaOM) 187 &6

41‘7{‘,‘ @Mdﬁ ”

fr (Goc) 265 - 2347

F.0. Box 1219 a WALLER, TEXAS 774841219 ¢ FANX 409 372-5897

Received Time Sep.

1. 3:THPM

TELEPHONE a09 372-9185
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GSE LINING FABRICATION

FAX NO. 8012652397
281

238 8616

WATER EXPANSIBLE SEALING MATERIAL

—Type

— Shape

FO

R

CALKING GROOVE SEAL TAPE

SWELLSEAL R

—
O
T

—Physical properties

Test method JIS K630
Test items _ 8v
Hardness (J1S A) 40
Tensile Strength (kgf/em*) 78
Elongation (%) 620
Specific Gravity 1.28

—Hater

FQ Baxi2!9

Rece

Expansjon Properties

_ Condition of lmmersion : in city water at room Lemperatire =

(%) , '

N A T A :
300 -—----—:---- n1.-..-v-lu------lu'-- Vusdumm - -:..

' . . . - . M
P 100 ------ -: ------------ _-—-‘:-_-'—'?— ————— J' ------ * ------ h o
1 1 L] ) :
55 N S N SO S
%'Iﬂm ................... b veaad I oo ; ...... L
) ] -

] 1 L] ] ¥
= 400 Fomm—r e T Tepe N
2 S :
k1111 PR A S T T iU -

' 1 1 ] T
200 F--Audeninaagunn bemmmma e S "emma e ‘-

] 1 ’ r I
11« J S A S P S Armwmee v

D L f : 1= . -: ‘: E

1 2 K] 4 5 6 T {day)
. Date of immersion
’ WALLER. TEXAS 774841218 o AR 408 372.689° - TELEPNONE abg 372-9125

ived Time Sen. 1. 3:15PM

P, 04
P.02/04
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oee

O SECTION I: PRODUCT IDENTIFICATION

Commercial Nama: SWELLSEAL R

DE NEEF COMBTRUGTION CHEMICALS (U.S.1, NG,
18314 Mathin Hoad

Waller, Taxes 77484

ERAERGENCY REBPONSE - CHEMTREC 2 (800) 424.9300

SECTION I: INGREDIENTS ' C.A.S, M. P.E.L, Parcent

Weter-awelling rubbar Not Applicable Not Applicabls - Not Applicabla

Thiz produet cantoins the following toxic chemital or ehemicals subjact to the r8porting raquiremants of Seetien 313
of Titla lff of tha Superfund Amonoments ond Resutrarizetion Act of F88G and 4Q CFR port 373;

SECTION H): PHYSICAL DATA

Boiling Point: * Not Applicable Viseosity: Not Appliggbie
Making Poine: Not Applicable Cdour Threshald: Net Applicable
Denaley; Nut Applicabie Yapour Throshold; Not Applicable
pM: Not Applleabls v.0.6: Na1 Applicable
O Selubility In water @ g8 oF; Insolusbla Vapour Donelry: Not Applicabls
Appeargnca: Sclid Evaparavion Rata; Not Applicablg

SECTION IV: FIRE & EXPLOSION DATA

Flashpaint: Not Appficable

Autsignition: +750%F -

Extinguishing madia: .€0;, foam, dry powdar or haion

Spocial fire fighting proseduras:  Full protectiva clething; face shiald and aglt-eantsined breathing
Rperatus

Spaclal precautions: Atcombuation -amoke, carbandioxide and nitrogenoxides will develop.

Oampe eproad herizontslly ar graund level,

SECTIOM V: REACTIVITY DATA

B  Srobia C Unstable

Conditions 10 avoid: Storage of opan or sesled conteinars in maiat or wat environmaent,
Materialo to mvold: Water - which I3 catblygt for materisl,
Packaging to avaid: Open containers - molature will catalyza mararial,

EMERGENCY RESPONSE - CHEMTREC (800) 424-9300

O MELERD R Pugd 1 of 3

NOU-ZB~1998 18:23 4a5 372 2837 - P Bz

Received Time Sep. 1. 3:15PM




O

O

-~ obeP-01-1999 WeD 04:17 PiT WRS
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L]

P. 06

281 238 8816 P.p4-84

SECTION VI: TOXICOLOGIGAL PROPERTIES

O Flammable
Nonflammable
0O Toxie

B Oxidizing

Q lrritating

O Hormiul

T Corraaive

O Cercinogonic
I3 Nontoxie

O Other

SECTOM vil: PREVENTIVE MEASURES

Inorganic vaper mack in contined apace, rubber gloves
O Mosk {when insutficiant ventilatiori

El Geggles with apléeh Quards

0O Butyl rubber gloves

8 Appropriato fong sisevad protactive clathing

Dizpesal: Matorlal may be buried in sunitary landfill. Al stete and local repuietions

when disposing of wasto,

and impact/splagh guerd geggles,

musgt ba followed

SECTION VINi: EMERGENCY & FIRST AID PROCEDURES

EYES: Holding sy open, flugh Immadigtely with plenty of water. Cansult an opithalmolsgiaz,

SKIN: Net Applicabls
INGESTION: Conpult a phyaician,

INHALATION:  Not Applicabla

RECTION IX: PREPARATION BATE OF MSDs

Prepared hy: Tachnieal Sarvicos Depertment
Data: Octobar 10, 1886
Phene Number: ' {409) 372-9185

EMERGENCY RESPONSE - CHEMTREC (800) 424-9300

MERZDT R Pagu ol

Received Time Sep. 1. 3:15PM -

TOTAL P.e4
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*  PHONE NO. @ S832520312 Nov. @4 1558 82:19FM PS5

2. Each pancl's installation locatlon relative to the statloning shown on the Drawlngs.
3. RBach pancl's vertical location relative lo the existing ground surfaco and the silt foundatlon layer.

4. Identfy cach panct with a unique rnd sequentlal number.

5,  Details for the interlock at angles in tho wall.

B.  Submil description of instatlatlon (echntques and proposed equiptment
C,  Submit instructions and a work plan for the insiallation.
D.  Submil example fabrication warmniee.
B.  Submii example installation warranteo.
1.8 QUALITY ASSURANCE
A.  Use adequaie numbers of skilled workers whoare thoroughly trained and experienced in the necessary
crafis and who are completely familiar with the specified techniques, equipnient and methods proposed for
porfarmance of tie barsier wall installation, ' ,
1.7 PERMITS
A, Comply with City of Evemtt Publlc Works Pcrmit (hicd /1198, permit f 98!192 npprnved for
construction on 7/14/98.
1.8 CONTRACT GLOSE ouUT
A, Acturately locate Installed horizontal and vemcal location of barrier wall on as-buill Drawings,
1.9 DELIVERY STORAGE AND HANDLING
A Ship barrier wall panels .ou dedicnfed médcs of (ra_usﬁonal]on wlth lifting straps attached.
B.  LiN off of transporiation vehicles using s*ira pq and place on a smooth surface that is free of rocks or other
protrugions,
C.  Coaverio protect.
D.  Store hydrephilic seal in thelr original boxes in @ dry location protecied from moisture.
1.10 SEQUENCING AND SCHEDULING.
A Complcte excavation of contaminaicd soil prior to beginning work in this section.
111 WARRANTY
A, Manufretnrer: Provide manulzeturer's warranly for barrier wall miaterials in compliance with provisions
of the conditions of the contracl. Provide a minisnum 20-year, pro rata warranty for the material againg
deterioration due to exposurc to the clements, cither exposed or burled. The warranty for material must
cover costs of maferial replacement and installation; assuming the sile_ is rendered in a olean and
unencumbered condition, in the event (ho area cannot be rendered as such, componsa{ion for defective
PLADATAOL4] -WEYBTMILLE-SF.RO7- 9R\apumu l ERCTION 02179

Nev. 0, V1158 Page 2 of 6 BARRIER WALL
40141037121 .
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materal will be provided to the OWNER on a pro rata basis for the ostimated cost to the OWNER at that
time of supplylng and installing malerial o a clean, and unencumbered condition by a third party,

B. Installstion: Provide an instalialion warranty for barrier wall material in compliance with the conditlons
afthe contract. Provide a sninimum of 1-year. non-pro rata warranty for the inslallation against defects,

PART 2 PRODUCTS

21 MANUFACTURES

A. Approved manufaclurer: GSE Lining Technology, Inc., 19103 Gundle Road, Houston, TX,
Contact Chris Trevino, 1-800-435-200%, 281-230-8618, fax 281-230-8616,

B.  Approved vertical barrier wall: GSE Guudwall HPDE.

2.2 GEOMEMBRANE PROPERTIES

Properdics for 80-mll HDPE Geomembirane

Tast . Teat Dosignation . Roquiremenls
8lurot Thicknsars ' ASTM D18y . . : 80 mils mima $0% for any monsursment i the svecapo of
; ) all moamwrements for mmll.mlms thar 72 mily
Sheei Denzily : ASTM D791 or D1503 0.940 - 0.250 g/om2
Oxldation Induetion Time of!’ﬂb‘ﬂlarm ASTM.D 3898, 200°C, 1 atm Min, 100 minytss .
Tenslle Brength Yield ASTM D G3% Mitt. 173 lb. per In. width
Blongaticn &t Yield : ASTM D §38 Min. 13%
Elongation af Break’ : .-JASTM D638 ‘ Min SE0% sash sample
Sirsla uf Brexk 16IU-GM-4 Min. 13% L
Tear Reslsiance ASTM D 1004, Die C Min. 60 1h,
Fimeturs Retlslancs FTMB-101 B, Mathed 2063 Min, 108 Ik,
Dinwarulonal Stability (each direction) | ASTM D 1204, 212°F, 15 min. 2% miax, changs
i Nolched Constant Tenaile Load Test ABTM 25397 ' »>700 hours @SBH of yield d.rm
Low Temperature Brittlanesy ABTM D746, Procedure B Mitus 100°F
Carbon Black Contet ASTM D 1603 2 3%
Curbon Black Blepersion ASTM D 3015-85 ne modified by NST Annex |A-f, A2, B-l

A, Manufzclurer Source Qualily Conirol,

1,  Perform the following manufacturer qualily control tcsls ot geoniembrans products manufactured
specifically for the barrier wall pancls,

MLADATAW LA | -WEYIAMILLE.SIBD7.9 8uparroit: | SECTION 02179

Rev. 0, 3/11/58 Page 3 of 6 E
d0141:037.121 BARRIER WALL




APPENDIX D.2
CONFORMANCE TEST DATA FOR THE BARRIER WALL




GSE

Roll Test Data Report

ROLL NO. AK-8118

, ROLL DIMENSIONS = + 1% RESIN LOT INFORMATION
(j)ROLL NUMBER: AK-8118 LOT NUMBER Z-61668
PROD DATE: 10/17/98 RESIN TYPE 600 SERIES
SHEET AREA: 8474 sqg.ft.
. 788 sg. meters PROPERTY UNITS METHOD RESULT
LENGTH: 355 feet DENSITY g/cc D1505 0.935
108 meters MOISTURE % D570 < 0.089
WIDTH: 23.87 feet BRITTLENESS °C D746 <-70
7.3 meters MELT INDEX g/10 min. D1238 0.610
WELIGHT: 3411 pounds
1547 kilograms
ASTM ORDER MINIMUMS ACTUAL TEST VALUES
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC
TENSILE YIELD STRENGTH D638
D - 173 Ibfin 31 kgiem 199 bfin 36 kglem
MD - 173 31 158 35
YIELD ELONGATION D638
CDh - 13 % 22 %
MD -~ 13 19
TENSILE BREAK STRENGTH D38
cD - 324 Ibfin 59 kgiem 470 Ibfin 84 kg/em
MD - 324 59 459 82
. X ELONGATION D638
O ¢D - 560 % 881 %
MD - 560 821
INITIAL TEARING STRENGTH D1004
Ch - 60 b 27 kg 65 30 kg
MD - 60 27 66 30
PUNCTURE STRENGTH FTMS 101C/20635 105 48 kg 130 59 ke
SHRINKAGE D1204
CDh - (1 HR @ 100C) +-2.00 % 0.1 %
MD - +/-2.00 0.2
CARBON BLACK DISPERSION D3015 A2 AZ
CARBON BLACK CONTENT D1603 2.00 % 2.52 %
GEOMEMBRANE DENSITY D1505 0.940 giec 0.245 g/
ESCR D1693-B 1500 hours Start 10/23/98
THICKNESS D1593/D751
NOMINAL 80 mil 2.03 mm 80 mil 2.03 mm
MINIMUM 72 1.82 79 1.%9
AVG. THICKNESS 80 2.04

TEST NOTES: MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN
-FOR TENSILE ELONGATION TEST GAUGE LENGTH=1.3 ON YIELD, 2.5 ON BREAK
ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS

Q _JMER:
NO.

COMMENTS
2082023

DATE SHIPPED
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 B¥'=== Safety Through Accountabiity
STAR... BaF=ond Recognition

1

#obil Polyethylene
Certificate of Analysis

"QUALITY PEOPLE MAKING QUALITY PRODUCTS"

DENISE ADAMS ) o 10/02/1998
GEE LINDNG TZOENOLORY INC )
13103 GIIWLE FOAD

BOUSTON, TX 77073

Mobil Chemical, a majox supplier of gualiTy polyethylene, has shipped a
lot of material to your faciliry. The lot identification and analyses
are listed Delow. This dara has been supplied by our Quality Coutrol
Laboratory located here ia Beausont. LIf you should need further
information.or anather copy of this report, please call your sales
office 1h EDISON, NJ Phone: (908)321-6000.

Resin Identification . Resin Analysixz

Test Iot Data
PFroduct Type RDASOL Tonaity {gms/ce) 9.935
Lot Mules Z~-616868 Helt Irdex- (gm/10 min)}I2 0.61
Hoppor Car NMumber. MNBLI-053097
Qusntity Shipped 177.850 LB
Date Mamufactured 08/30/199%8

Delivery Note Q089040R0S

-~

Locaricon Shippﬂd To :
AIDINE, TX :

Thank you for your business. If you need additiopal assistance, please
do not hesitate to coaract our Sa}es Representative in your area.

oC: mv-EDLSCH Yax To: 2B1) 230-2510 DENIEE ATANS
(281) B47-3885 JD
{281) 230-23510 DOW BCHAC

FPage 1 of 1

YT TT emmm s e e, 281 23; /787 =12 .
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Roll Test Data Report

ROLL NO. AK-8620
ROLL DIMENSIONS = + 1% RESIN LOT INFORMATION
()EJLL NUMBER: AK-8620 LOT NUMBER Z-61676
PROD DATE: 11/01/98 RESIN TYPE 600 SERIES
SHEET AREA: 8474 sqg.ft.
. 788 sg. meters PROPERTY UNITS METHOD RESULT
LENGTH: 355 feet DENSITY g/cc D1505 0.934
108 meters MOISTURE % D570 < 0.089
WIDTH: 23.87 feet BRITTLENESE =C D746  <-70
7.3 meters MELT INDEX g/10 min. D1238 0.610
WEIGHT: 3405 pounds
1544 kilograms
ASTM ORDER MINIMUMS ACTUAL TEST VALUES
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC
TENSILE YIELD STRENGTH D638
D - 173 Ibfin 31 kglfem 195 iblin 35 kelem
MD - 173 31 196 35
YIELD ELONGATION D638
cb - 13 % 22 %
MD - 13 20
TENSILE BREAK STRENGTH D638
ch - 324 Ib/in 59 kgiem 376 Ibfin 67 kglem
MD - 324 59 458 82
AK ELONGATION D638
CD - 560 % 618 %
MD - 560 754
INITIAL TEARING STRENGTH D1004
CDh - 60 1b 27 kg 73 b 33 kg
MD - 60 27 70 32
PUNCTURE STRENGTH FTMS 101CA2065 105 48 kg 137 1b 62 kg
SHRINKAGE D1204
CDh - {1 HR @ 100C) +/-2.00 % 0.3 %
MD - +/-2.00 0.2
CARBON BLACK DISPERSION D3015 AZ A2
CARBON BLACK CONTENT D1e03 2.00 % 2.25 4
GEOMEMBRANE DENSITY D1505 0.940 g 0.943 plec
ESCR D165S3-B 1500 hours Staxt 11/06/98
THICKNESS D1593 /D751
NOMINAL 80 mil 2.03 mm 8.0 mil 2.03 mm
MINIMUM 72 1.82 77 1.95
AVG. THICKNESS - 80 2.02

TEST NOTES: MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN
-FOR TENSILE ELONGATION TEST GAUGE LENGTH=1.3 ON YIELD, 2.5 ON BREAK

ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS

STOMER:
768 NO.
COMMENTS

2008211

DATE SHIPPED




GSE

Roll Test Data Report

ROLL NO. AK-8621

ROLL DIMENSIONS = + 1% RESIN LOT INFORMATION
OROLL NUMBER - AX-8621 LOT NUMBER Z2-61676
PROD DATE: 11/01/98 RESIN TYPE 5600 SERIES
SHEET AREA: 8474 sq.ft.
- 788 sg. meters PROPERTY UNITS METHOD RESULT
LENGTH - 355 feet DENSITY g/cc D1505 0.%934
108 meters MOISTURE % D570 < 0.09
WIDTH: 23.87 feet BRITTLENESS ¢(C D746 <-70
7.3 meters MELT INDEX g/3i0 min. D1238 0.610
WEIGHT: 3402 pounds
1543 kilograms
ASTM ORDER MINIMUMS ACTUAL TEST VALUES
PROPERTY METHOD ENGLISH METRIC ENGLISH METRIC
TENSILE YIELD STRENGTH D638
Cch - 173 t/n 31 kgiem 199 1bfin 36 kslem
MD - 173 31 197 35
YIELD ELONGATION D638
Cb - 13 ¢ 23 %
MD - i3 20
TENSILE BREAK STRENGTH De38
CD - 324 fin 59 kefem 403 In/in 72 kglem
MD - 324 59 458 82
JAK ELONGATION D638
O CD - 560 % 660 %
MD - 560 762
INITIAL TEARING STRENGTH D1004
ch - 60 b 27 kg 73 0w 33 ke
MD -~ 60 27 73 32
PUNCTURE STRENGTH FTMS 101C/2065 105 1 48 kg 138 1 63 kg
SHRINKAGE D1204
CD - (1 HR @ 100C) +-2.00 % 0.3 %
MD - +/-2.00 0.2
CARBON BLACK DISPERSION  D3015 A2 A2
CARBON BLACK CONTENT Di603 2.00 % 2.25 ¢
GEOMEMBRANE DENSITY D1505 ' 0.9240 gic 0.943 gl
ESCR D1693-B 1500 hours Startc 11/06/98
THICKNESS D1593 /D751
NOMINAL 80 mi 2.03 mm 80 mil 2.03 mm
MINIMUM 72 1.82 78 1.97
AYG. THICKNESS 80 2.02
l TEST NOTES: MD=MACHINE DIRECTION CD=CROSS DIRECTION ESCR START DATE IS GIVEN ‘ ,{5 i &.f«\
-FOR TENSILE ELONGATION TEST GAUGE LENGTH=1.3 ON YIELD, 2.5 ON BREAK ;fr; PIVE AL CANY
‘ ALL STRENGTH VALUES BASED ON NOMINAL THICKNESS E«‘:: =5 ) \‘-33
YR Y
OSTOMER: DATE SHIPPED RN M
JOB NO. Tdas

COMMENTS
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== and Recognition
Wiobil Polysthviene
Lertificate of Analysis
“QUALITY PEOPLE MAKING QUALITY PRODUCTS”

I

DENISZ ADAMS 10/13/1938
GSE LINING TECERNOLOGCY INC
15103 CIMNDLE ‘

HOUSTON, TX 77073

Mobil Chewical, a major supplier of quality polyethylene, has shipped a
lot of material to your f2ciiity. The lot identificaticn and analysges
are listed below. This data has been supplied by our Qualiry Control
Laboratory located here in Beaumont. TIf you should need furthexr
information or ancther copy of this report, please call your sales
office in EDISCN, NJ Phone: (9508} 321-6000.

Resin Identification Regin Analysis
. Test Lot Data

Product Type HOAGOL Density {gma/ce) 0.934
Lot Nuxnber ] Z-51678 Melt Index {gn/1C min)I2 §.51
Hopper Car Nusber MBLX-053498

Quantity Shipped 191,200 1B

Sate Maoufastured 08/31/19%8

Delivery ¥Note CoB0041539

Location Shipped To
© ALDINE, TX “

Thark you for your business. If you need additicnal assistance, please
do not hesitate to contact cur Sales Representative in your area.

oC: MP-EDISON Pax To: (281} 230-2510 DENISE ADAMS
) {381) B47-38B% JD -
{281) 230-2510 D037 BCHAC

-

Page 1L of 1
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WRS %  PHONE MND. : 5@32528312 Dec. B3 1998 @3:21FM P1
s, it 18
Qe
W.R S 12833 NE Alrport Way
Portiand, OR 87230
J r v 2] -I’ ; A (503) 252'0277
Infrastructure & Environment, Inc Fax: (503 255.0312
LETTER OF TRANSMITTAL
To: Stuart Triolo, Project Manager Dste: Decamber 3, 1998
Weverhasuser Company Transmittal No. Technleal-010A
101 East Merine View Drive Project Name: Wayerhasuser Mill E/Koppers
Everatt, WA 988201 Site, Everett
ne; 425-330- Client's Ref. #: 88-D0084
Fax: 425-338-2786 Centractor:  WRS Infrastructure &
Environment, Ing.
From: Alex S$90, Program ager WRS Job#.  4412-98-4057
2 I I Subcontractor; eo-C.onstructors, Inc.
% . > qs Supplier: GSE Lining Technology, Inc. ‘
We are sending: 2 Attached 08 Under Separate Cover P >
Via: 0 U.S. Mail O Express Dalivery ZFacsimiie A% /o Kend
p—
The foilowing: O Correspondence 0 Plans O Progress Payments
0O Drawings O Samples O Spacifications
A Submittal O Change Order O Subcontractor
O Scheduls (] (m]
Dated Quantity ~ Description Ref. Sectlon
12/3/68 1 fax copy Oxidative Induction Time (OIT) test results for 02179, Barrier Wall and

the resins used in the production of the GSE 80
mil Gundwall and 40 mi! HOPE geomsmbrana.

02771, Geomambrans.

These are transmitted:

-(For Approval 8 Fer Review and Commant FAs Requssted

8 For Your Use O Approved As Noted O Returned For Corrections

J For Your File 0 Approved As Submitted 0 Returned With Corractions
Remarks:

{ ]

ce: Brian O'Neal, P.E.. EM Proje rdinator

Randy Richardson, WRS Site Manager

WRS Job Flle

REVIEW OF SUBMITTALS|

m NO EXCEPTIONS TAKEN
O NOTE MARKINGS

O REVISE & RESUBMIT
by A il g 1L
Weyerhauser Cons 0.

Date |

truction




FROM : WRS #  PHOWE NO. @ 532528312

LEC-a83-1558 16029 GSE LIMING FAERICATION

GSE Lining Technology, Inc.

Oxidative Induction Time (QIT)
ASTM D 3895 (2005C, 1 ATM)

MR#: 4398-01

Dzu. B3 1398 83:22PH P2

2Bl £3d BB1E  P.02/D2

Job#t GU3139
R Product Resﬁﬁ?a
, Roll No. Reilear No. __Code [minutes]
MBLX53097 761668 HDA6BOL >150
MBLX353458 Z61676 HDAG0} >150
PSPX(6350 71'81'_’.1 5 TR400GS »140

Rapon Date
03-Lres-98

TOTAL P.B2




r URS

*  PHONE NO. ! 58325201312 Dec. @4 1953 18:@5aM P1

Roud. 12/ ?[/75
WRS 12833 NE Alrport Way

Porttand, OR 87230
Fastructy, Environment, Inc. ' (508) 262-0277
Infrastructure & I n, Fax: (503) 252-0312

LETTER OF TRANSMITTAL
To Stuart Triolo, Projact M“ anager Date: December 4, 1998
Wayerhasuser Company Trensmittal No. Technical-0108
101 East Marine View Drive Project Name: Waeyerhaeusar Mill E/Koppers
Everett, WA 98201 Site, Everatt, WA
Phone: 425-338-2871 Client's Ref. #: 28-00094
Fax: 425-339-2786 Contractor: frastr re &
Environment, Inc.
From: Alex Soo, Programi Manager WRS Job #  4412.98-4057
i / _ I Subcontractor: Western Geo-Constructors, [nc,
_M;" 24 ﬂB Suppilier: GSE Lining Technology. Ine.
Woe are sending: 2 Altachad O Under Separate Cover F
Via: 0 U.S. Mail O Express Delivery AZTFacsimile y& Lo‘F 3_-_
The following: 0 Corraspondence Q Plans O Progress Payments
Q Drawings 0O Samples O Specifications
A2 Submittal O Change Order O Subcontractor
O Schedule a a
Dated Quantity Description Ref. Section
12/4/88 1 fax copy GSE'’s letter confirming “welding compatibifities” | 02179, Barrier Wall ang
of the 40 mil HD {Geomambrane) and 80 mil 02771, Geomembrans
HyperFlex (Gundwall/Barrier wall),
Thase are transmitted:
o For Approval X For Review and Comment ﬂf&s Reguested
O For Your Use O Approved As Notad 0 Returned For Corrections
O For Your File B Approved As Submitted O Returnad With Corractions
Remarks:

GSE HD (HDPE Geomembrans) and GSE HyperFlex (Pramium Grade HDPE Geomembrane) are

tradema

rks of GSE Lining Technology, Inc.

CcC;

Randy Richardson, WRS Site Manager
WRS .job File .

ian O'Neal, P.E.. EMCON Prolect Coord r

REVIEW OF SUBMITTALS

Tl NO EXCEPTIONS TAKEN
1 NOTE MARKINGS

[J REVISE & RESUBMIT ,
oy P o i i

Wayerhauser Construction Co.




FRD[’I’: URS *  PHOME NO. @ SB32528312 Dee. B4 1998 19:1PaM P2

DEC-B4-1928 11120 GSE LIMING FRERICAT]ION 201 239 eele P.02/02

3 - .“ e ,‘ . :---‘.
o [ESE
AT Y L, .
SR GSE Lining Technology, lnc,
[T ] 19103 Gundis Road

Hovalon, Texas 77073

§00435.2008
2814818554
Tux: D10

December 4, 1998

Westinghouse Remediation Service

12833 NLE. Alrport Way

Portland, OR 97230

Attn:  Alex Soo
RE: Welding compatibilities

The welding of GSE HD to GSE HyperFlex is an acceptable procedure and adequate welding
values can be expected under proper welding parameters,

If there are any further questions, please do,not hesitate to contact myself or Chris Trevino.

Regards,
s —— -
T
O _— ~=
David amp

Technfeal Support

281/230-6789
davec@gseworld.com

For eavionmental linlag sohitlons , ., the warld comes o OSE®
AGIRdiSLT Environmantal, no. Compony
ChnsT welding lefardoc dmg
Dgosinbar 4, 1908

Ly




APPENDIX D.3
GEOMEMBRANE FLAP TESTING

C




RAILCAR : 7181215
MATERIAL : HDPE 040 MIL
BATCH §# : 100298

ROLL # : 06032693°

TEST PARAMETER

Average Thickness {(mil)
Carbon Black (%)

Carbon Black Dispersion
Density (g/cc)

Tensile Properties:
Yield Strength (ppi}
Break Strength (ppi)
Elongatien @ Yield
Break BElongation (%)
Puncture Resistance (lb)
Tear Resistance {(1lh)

Dimensional Stability (%)

ESCR [hrs)

Quality Control Certificate

MANF. DATE
PROJECT WAME
MR NUMBER
LOCATION
TESTING TYFICAL
FREQUENCY SPECIFICATICNS
EVERY ROLL 40.0 min
5TH ROLL 2.0 to 3.0
STH ROLL A-1/A-2/B-1
STH ROLL 0.940 min
EVERY ROLL 86
EVERY ROLL 162
EVERY ROLL 1z
EVERY ROLL 560
EVERY ROLL 52
EVERY ROLL 30
EVERY ROLL -2.00 to 2.00
EVERY ROLL 15600 min

: 10/02/1998
: GSE FABRICATION
: 85%0-31 PROJECT # : G03038

: HOUSTON

TEST
RESULTS

212
17
628
81
34

-0.50

Pending

TX 001

ASTM
METEOD

P 751 NSF 54 Med.

D 1603

D 3015

D 1505 (Meth.n)

D 638 Type IV

NSF 54 Med.

FIMS 101, Meth. 2065

D 1004

D 12Q4 (1 hr, 100C)

D 1693 NSF MOD.




SEF’;B3—1998 19:3g PHILLIPS QR LAB 713 475 3532 P.92/83

@ PHILLIPS CHEMICAL COMPANY
A DvISION OF PHILLIPS PETRCH EUM COMPANY
BOX 792 = FRHONE; 713 4733836
PASADENA, TEXAS 77501-0792 September 03, 1998

PHILLIPS PLASTICS RESING
Houstan Chermical Complex JHVHE 19515-9§8

FAX: 281-230-2510
GSE Lining Technelogy, Inc.
19103 Gundle Road
Houston, TX 77073
Rick Schzefer
A shipment of Marlex* resin was recently sent to you by

Phillips Chemical Cowmpany. Data on the shipment are
listed below.

Type: HHM TR-400GS C
Lot Number: 7181215 \

P.O. Number: STOCK {)

Date Shipped: 09/02/98 Cﬁp

Package: PSPX 6350 6 o

Quantity: 190650 LBS. \

Melt Index, ASTM D1238: .070 G/10 MIN /‘)O
- HIMX Flow Rate,ASTM D1238: 12.4 G/10 MIN P e
Density, ASTM D1505: .937 G/cce 7 -
HLMI/MI Ratio: 177.

Production Date: 08/31/98

ESCR, F/50, Cond. B: 1500 HOURS **

Brittleness Temperature: <=70 C #*+*

Color: 1431..000

J. H. Vaden
Quality Assurance Manager
For COA questions call Sharon Robinette, 713-475-3625

* Reg. U.8. Pakt. OfFf.
** Nominal Value (not tested on each lot)

cc: QA-File-RC




O Project:  WEYERHAUSER MILL-E/KOPPERS

EMCON

Conformance Sample Test Results

g: EMWNY-GL\LINERSUM\WYER-400.XLS

2. Assumed gauge length of 1.3" and 2.0" for yield and break
clongations, as instructed

3. Direction A = Machine Direction
Direction B = Cross-Machine Direction

Testedby:  KH/NB

Entered by:

Checkedby: RSA

Proj. No. 40141.037.123
Client; EMCON NW Date: 12-4.98
Sample ID: 400 Material: 40 ML SMOOTH HDPE
MR#4398-01
Test Readings Average
Thickness (mils) . 42,25 40.2% 41.35 42.55 40.60
ASTM D35994 43.95 42.80 41.70 42.10 4435 42.19
Density (g/cm3) Specimen ] | Specimen2 | Specimen 3 Avera,
ASTM D792 0.9513 0.9537 0.9509 0.9520
Tensile Properties; Specimen 1 | Specimen2 | Specimen3 | Specimen4 Specimen 5 Average
ASTM D638
Tensile Stren ‘
Yield Direction A 122.7 124.7 118.2 121.5 122.5 121.9
{ppi} Direction B 113.7 113.7 112.5 111.7 104.7 1113
Break Direction A 226.0 208.2 192.7 219.5 211.7 211.6
(ppi) Direction B 202.2 223.0 214.7 203.7 202.2 209.2
Elongation
Yield% |Direction A 15.8 16.5 16.5 14.3 16.5 15.9
Direction B 18.8 17.3 17.3 17.3 16.5 17.4
Break %  |Direction A * 860.0 795.0 745.0 830.0 805.0 807.0
Direction B 750.0 805.0 300.0 770.0° 780.0 781.0
: Specimen 1 | Specimen2 | Specimen3 | Average
Carbon Black, % ‘
ASTM D1603 2.669 2.610 2.561 2.613
' Specimenl | Specimen2 ! Specimen3 | Specimen 4 Specimen 5 | Specimen 6
Carbon Black Dispersion
ASTM D3015/D2663 "A-1 A-1 A-l A-1 A-2 A-1
Remarks:  Tensile Properties: 1. Grip separation of 2.5".

KH

T AR T 10




Weyerhaeuser Co.

Mifl E/Koppers Remediation Site

Weld Temperatures & Strength Test
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O

Weyerhaeuser Co.

Weld Temperatures & Strength Test

Mill E/Koppers Remediation Site

Ly e
il g 230 “Ho
Yig HI3O He
ulg CTB0 WO Hoe? | 370¢ | @
'-‘t[cf B0 Dm\\\-‘{'(T\‘"-’:z-;( Ho oo REC Lp“ He 0 Hny 22
oy CHO Dey (T2 | we Leo® | BT70° Hge He-4o " Y
4y g30 W AP~ X507 RaL
w4 AC Lo Hint 3Gl 5y o
Wi [ o Do [Twas | 4o afee | oo g | do-we 1S 135
w48 Lo Dhowoinr {Tw -3 SN ot EEreld EY ket o -HE qg” . LR. K
e ctoe | Ddeireal | Mo | mecs 2 | 48° | weue (Ap-2.) | 2o
Hh7 oen s Dosw 2] 126y | s 2155° | up® Uo-S | 122 Jef L
i S0 Cebe w2 [ 3oy | 2go® ESY | Upe Ye it | e e o
vl CEZC  |Dwmd T3] Lo | et (2o | wug® |uewe |42 1327
2. 10 -30 1364 | Beo® | Buo® | w6”
iz 22487 | Do Ctwad | 1%6% | 2e® | 35c° | 528 ussn | UG (et
Lz 1" 80 Pde {7257 Ue o 270 S28 {heyo (VLB i34
ez 350 “o BB B R .
iz $on Lo 5% | 3y | a0 B
5 61%c | Pl fTuess | we Hoo? 360°% | H8Y | Yo-5o | up Iy
Y JoBeo | DaedresT| ed | tuee 290° | 48 wo~Ue | tof SAD
i cACE Doxet{ T 781 bio 2607 | g | S5O° wokto 1 Q3 {172
Hin =6} Yo Bef | 3% 82
Hi3 | o lei‘;‘e,J Tw3s Ye 290% L0 7 bo-ge | oy (25
S ong RerfAw ]| w0 | 290° [ 360° | 9H® Juo.ue | B9 o
ul g BO e 2507 | d3oe 7EE
el (2 G Ui 3ot | B35C 7E
Ly [ 0130 | Pete jTwwd 1204 | wee AL G He® |ue-we |ize 128
iy 0130 Pe TRy | 1364 | oo S 8¢ | houo | B249 25
Ml 1o 497 Pang et | o Sv® Heo? | wre | ue-we | 2@ \ 30
1'1“‘{ Ogoc’ {Bm\\\; [Tus-43 L’t (% Y g™ w5000 F7-0 L e g VU
iy Jotoo | RBelps-2 [ 36y | «%° | ter | €2° |wose | (23 (a7
ek 10330 Ly g | e © 720
Yy oo 36Y | user | 4zer | e
e g [Pef Twlis] 13 u | Haee [Bee® | 929 [wgo | x| 49
iy 106 pel rduy | vo goet [ HI5C 72° | yovo | &7 e
Ll 30¢ 134 | yq7© HEHO ~2e
iy doy Qe &o® L Lo© 12"
MG | 7220 fPeve [ 1ent] 136 [ GS¥ | %90% | QY |Yo-90| B ¢6
RS ] T30 Do/ TWhY Lo | 890° | 3@0° | o6 | worko | 9 {9
iy GG | vy | vose | eqe© bW
Hitg” iy 34 H15 | 3%0° XL
WRS Infrastructure Environment, Inc. Page _L_ c:lwork-98\weyerhsiiweldtest.xls




Weyerhaeuser Co.

Weld Temperaturgs & Strength Test

Will E/Koppers Remediation Site
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APPENDIX D.4
GCL FLAP TESTING
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MEMORANDUM

TO: Stuart Triolo DATE: May 19, 1999
Weyerhaeuser PROJECT: 40141-037.123

FROM:  Kent Wiken, P.E. /i’
EMCON

Via Facsimile - 6 pages (425)339-2786

RE: Approval of Geosynthetic Clay Liner (GCL)
Weyerhaeuser Mill E/Koppers Site Remediation

I have reviewed the preconstruction submittals for the provided by CECon on 4/28/99
(54pages) and reviewed our independent laboratory testing resuits of the GCL delivered to
the site (attached). Based on the submittals and test results, the GCL delivered to the site
meets or exceeds the project specifications and therefore is approved for use on the
project.

Please do not hesitate to call if you have any questions.

cc: Brian O"Neal, Pete Seybert, Russell Stolsen - EMCON.

BAKAMILLEGCL.DOC-95\ kwiken:1




;IP.O. Box 428 » Lovell, Wyoming 82471
(307) 54B-6521 » Fax (307) 548-6413

27-Oct

Mr. Steve Gordner,

Northwest Linings & Geotextile Prod. Inc.
21000 77th. Ave. South

Kent, WA, 98032

253-872-0244

Dear Mr. Steve Gordner,

Qlease find enclosed the MQA/MQC Data Package for ___BENTOMAT DN
to Northwest Linings & Geotextile Prod., Inc.. These shipments left our
CETCO - Lovell, Wy, plant on - 10726

If you have any questions regarding the enclosed QAJQC information, please contact
Mr. Moses Briseno @ 800-322-1149 (Ext: 421),

Sincerely,

.

Noe Garcia

Quality Assurance

A Whally Owned Subsidiary of AMCOL Intarnaional %g Printed on recycled paper

shipments
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MANUFACTURING

BENTOMAT DN

QA /QC DATA PACKAGE

PROJECT NAME:

CUSTOMER P.O.:

JOB NUMBER:

CPREPARED FOR:

Telephone # :

PREPARED BY:

Telephone #:
Fax #:
E-Mail:

Cedar Hills Landfill

C-15.

Northwest Linings & Geotextile Prod. Inc.,
21000 - 77th. Ave. South

Kent, WA. 98032

253-872-0244

Noe Garcia

Quality Assurance

CETCO

P.0. Box 428

92 Hwy. 37

Lovell, Wy. 82431

800-322-1149 ( Ext. 423)
(307)548-6927,  (307)548-6413
cetcoS‘@trib.com




O BENTOMAT DN

DAILY MANUFACTURING
QA /QC DATA

FOR ALL GCL MAN UFACTURED ON:

Project Name: Cedar Hills Landfill
Prepared For: Northwest Linings & Geotextile Prod. Inc.
Job Number; '
C) Customer PO: C-15 .
Order Number: 89991, 96035
Ship Date: 10/26 -
CONTENTS:
1. DAILY GCL PRODUCTION CERTIFICATION N ) : i
2. NEEDLE DETECTION CERTIFICATION . '
3. BENTONITE CLAY CERTIFICATION
4. NON-WOVEN GEOTEXTILE MANUFACT URER'S CERTIFICATION
5. NON-WOVEN GEOTEXTILE MANUF ACTURER'S CERTIFICATION
6. GCL MANUFACTURING CERTIFICATION AND TEST RESULTS
7. GCL MQA TRACKING FORM .
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DAILY BENTOMAT DN PRODUCTION
PRODUCTION CERTIFICATION




BENTOMAT DN
MANUFACTURING CERTIFICATION

Project Name: Cedar Hills Landfill

Prepared For: Northwest Linings & Geotextile Prod. Inc. s
Job Number: |

Customer PO: C-15 .

Order Number: 89991, 96035

Ship Date: 26-Oct-

Colloid Environmental Technologies Company ( CETCO ) hereby affirs and certifies that
all of the BENTOMAT DN manufactured in this lot achieves the physical and chemical
criteria listed on the attached analysis sheet, d '

e~ R N

Steve Wllkersmg] -
Production Coor n-atcng_) \

‘ - - -
Subscribed and sworn to before me this 3 / ' day of L(/l" ;-/, : 1961@_.

NSO L \zt-f-’lff_i

Notary-Public

T gl T e v--nnmx
TR R T A

COUNTY G STATE OF
T nianon YOG
3wy CoMMIBSION fo s [ AMATY

P
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NEEDLE DETECTION CERTIFICATION




O CERTIFICATION STATEMENT

Project Name: Cedar Hills Landfill
Prepared For: Northwest Linings & Geotextile Prod. Inc. -
Job Number: -
Customer PO: C-15 =
Order Number: 89991, 96035
Ship Date: 26-Oct
Q‘his statement is to certify that all components of the BENTOMAT DN ménufactured

for the above project have been inspected continually'for the presence of broken needles through the
use of a magnetic removal system, '

\

- e

COLLOID ENVIRONMENTAL TECEHNGLOGIES co.(cm*tmx

SL3N
Subscribed and swe:rn to before me this 9\.} day of @(’ 1- ]9q_©_.

ONUODL U \OeE
NOTARY PURLIC

B e R S N NI A A Dy AP

5 SUSIE FING NCTARY PUBLIC

GO OF
2iG HORN

STATE OF
3 WYOMING
b My cosmission xpics QRO

AT A o AP il el s ol







Manufacturer:

O

PRODUCTIQON
Facility:

Contact;

Brand Name:

TECHNICAL DATA SHEET

ORIGIN INFORMATION

BENTONITE

Colloid Environmental Technologies Co.

Colloid Environmental Technologies Co.
92 HWY. 37

Lovell, WY 82431

Jay Bischoff  (800)-322-1159

CG-50




NON-WOVEN GEQTEXTILE
MANUFACTURER'S CERTIFICATION -




BENTONITE
CERTIFICATE OF ANALYSIS

CETCO

92 HWY. 37
LOVELL’, WY 82431

TO: Northwest Linings & Geotextile Prod. Inec.

ATTN: Mr. Steve Gordner,

ear Customer
e BENTONITE that is used to produce our GCL is

DATE:

CG 50 from CETCO, Order Number See Below

A sample of the CG 50 was tested from Lot Number

8/27/98

082798B and was provided the

following test results below.

TEST METHOD

RET. 10 MESH ASTM C 136
Free Swell ASTM D 5890
Fluid Loss ASTM D 5891
Moisture ASTM D 2216
Passing 200 Mesh ASTM D 421

REQ. SPECIFICATION

0 PERCENT
24 MLS. /2g MIN.
18.0 MLS ( MAX)

12.0 % ( MAX )
1% (Max)

We hereby certify that the results shown above represent this slupmem Tests were conducted
using American Standard Test Methods and/or customer approved lab: ratory procedures.

Product made in the U.S.A.

Tests Conducted By: R.P., S.F.,, M.G.

Approved By: Noe Garcia

Qany correspondence regarding this shipment, please refer to our Orcler Numbers listed below.

89991, 96035

ROLL # Daily Results

ACTUAL RESULTS

0
27.0
14.4

9.0
0.7

e

IITEET T TITRRE T




BENTONITE
CERTIFICATE OF ANALYSIS

CETCo

92 HWY. 37
LOVELL, WY 82431

TO: Northwest Linings & Geotextile Prod. Inc,

ATTN: Mr, Steve Gordner,

Dear Customer:
O‘le BENTONITE that is used to produce our GCL is

DATE: 9/9/98

CG 30 from CETCO, Order Number See Below

A sample of the-CG 50 was tested from Lot Number

(1909988 and was provided the

following test results below.

TEST METHOD

RET. 10 MESH ASTM C 136
Free Swell ASTM D 5890
Fluid Loss ASTM D 589]
Moisture ASTM D 2216
Passing 200 Mesh ASTM D 421

I ROLL # Daily Results
REQ. SPECIFICATION

ACTUAL RESULTS
0 PLIRCENT 0
24 MLS. /2g MIN, 27.0
18.0 MLS ( MAX) 13.0
12.0 % (MAX) 8.0
1% (Max) X 0.7

We hereby certify that the results shown above represent this shipment. Tests were conducted
using American Standard Test Methods and/or customer appmved laboratory procedures.

Product made in the U.S.A.

R.P,, S.F., M.G.

Tests Conducted By:

Approved By: Noe Garcia

O any correspondence regarding this shipment, please refer to our Order Numbers listed below,

89991, 96035

BTN TITOT




TO: Northwest Linings & Geotextile Prod. Inc,

ATTN: Mr, Steve Gordner,

Dear Customer:

Or

A sample of the CG 50 was tested from Lot Number
following test results below.

TEST

RET. 10 MESH
Free Swel|
Fluid Loss

Moisture
Passing 200 Mesh

We hereby certify that the resylts shown above re
using American Standard Test Methods and/or cy

Product made in the U.S.A.

Tests Conducted By:

he BENTONITE that is used to produce our GCL is

METHOD

ASTM C 136
ASTM D 5890
ASTM D 589]

ASTM D 2216
ASTMD 421

R.P, S.F., M.G.

-

BENTONITE
CERTIFICATE OF ANALYSIS

CETCO
92 "HWY, 37
LOVEL_‘.L, WY 82431

CG 50 Trom CETCO, Order Number

09099881

- REQ. SPECIFICATION

0 PERCENT
24 MLS./2g MIN,
18.0 MLS ( MAX )

12.0% (MAX)
1% (Max)

present this shibment. Tests were conducted
stomer approved laboratory procedures.

Approved By:

Noe Garcia

Q any correspondence regardin

89991, 96035

g this shipment, please refer to our Order Numbers listed below.,

9/9/98

See BRelow

and was provided the

ROLL # Daily Results
ACTUAL RESULTS
0
25.0
12,2
6.8

0.8




BENTONITE
CERTIFICATE OF ANALYSIS
CETCO

92 HWY. 37
LOVELL, WY 82431

TO: . Northwest Linings & Geotextile Prod. Inc. . DATE: ' 9/11}98

ATTN: Mr. Steve Gordner,

Dear Customer: 1
he BENTONITE that is used to produce our GCL is CG 50 from CETCO, Order Number

A sample of the CG 50 was tested from Lot Number . 091195B and was providc::d the
following test results below. i '

ROLL # D“‘ifily Results

TEST METHOD . 'REQ. SPECIFICATION ACTUAL RESULTS =
RET. 10 MESH ASTMC 136 0 PERCENT 0 ¢
Free Swell ASTM D 5890 24 MLS. /2g MIN, 27.0
Fluid Loss ASTM D 5891 " 18.0MLS ( MAX) 15.6

Moisture ASTM D 2216 . 12.0%(MAX) 82

Passing 200 Mesh ASTMD 421 . 1% (Max) 0.4

We hereby certify that the results shown above represent this shipment, Tests were conducted
using American Standard Test Methods and/or Customer approved laboratory procedures.
Product made in the U.S.A. E

Tests Conducted By: R.P., S.F., M.G.

Approved By: Noe Garcia

O any correspondence regarding this shiproent, please refer to 'oixr Order Numbers listed below.
89991, 96035 .




BENTONITE
CERTIFICATE OF ANALYSIS

CETCO
92 HWY. 37
LOVELL, WY 82431

TO: . Northwest Linings & Geotextile Prod. Ine. | DATE: 9/11/98
ATTN: Mr. Steve Gordner,
Dear Customer: ‘

O The BENTONITE that is used to produce our GCL is ) CG 50 from CETCO, Order Number See Below
A sample-of the CG 50 was tested from Lot Number ' 09119881 and was provided the

following test results below.
ROLL # Daily Results

TEST METHOD REQ SPECIFICATION ACTUAL RESULTS -

RET. 10 MESH ASTM C 136 0 PERCENT 0

Free Swell ASTM D 5890 24 MLS./2g MIN, 26.0

Fluid Loss ASTM D 5891 ‘ 18.0 MLS ( MAX ) 14.2 ,
Moisture ASTM D 2216 . 120% (MAX) 8.4
Passing 200 Mesh ASTMD 42] S 1% (Max) 0.6 g

We hereby certify that the results shown above represent this shipment, Tests were conducted
using American Standard Test Methods and/or customer approved laboratory procedures.

Product made in the U.S.A.
Tests Conducted By: R.P., S.F., M.G.
Approved By: Noe Garcia ; - !

Qn any correspondence regarding this shipment, please refer to our Order Numbers listed below.
89991, 96035 - - ' ' ‘-




Manufacturer:

PRODUCTION
Facility:

Contact;

Brand Name:

TECHNICAL DATA SHEET °

ORIGIN INFORMATION

NON—WOVEN GEOTEXTILE

Synthetic Industries Inc.

Synthetic Industries
4019 Industry Drive
Chattanooga, TN, 37416

Sid Weiser

Geotex 651

e —————

o




N SYNTHETIC INDUSTRIES
-Geonynthetlc Producta Dlvision

Cetco WY

Noe Garcia

PO BOX 428

Lovell, WY 82431
BoL; 624916 PO 77348

August 28, 1998

This is to certify that Product GEOTEX™ 65 1, a nonwoven polypropylene geotextile produced
by Synthetic Industries will meet the following certifiable miimum average rol| values when tested in
accordance with the proper ASTM test methads,” A minimum average roll value is caleulated as the
mean minus two standard deviations, yielding a 97.5 percent confidence fevel. This geotextile has heen
continuously inspected for the presenceé of needles and none were detected.

PHYSICAL PROPERTY TEST METHOD

U.S. UNITS S.1. UNITS
Weight ASTM D-526]- 6.0 oz/yd? 200 g/m? ;-
Thickness ASTM D-5199" 30 mils 20mm
Tensile Strength ASTM D—4632:. 170 by TSSN
Elongation ASTM D-4632 50 % 50 %
Trupezoidal Tear ASTM D-4533 70 Ibs 310N .
Mullen Burst ASTM D-3786 330 psi 2275 Kpa
Puncture ‘Strength ASTM D-4833 110 Ibs 485N
AQS . ASTM_ D-475 | 70 US Standard Sisve  0.217 mm :
Permittivity ASTM D-449 1, 1.3 sec™ 1.3 seg”
Permeability ASTM D-449] 0.24 em/sec 0.24 co/fsec
Flow Rate ASTM D-4491 . 110 gpm/fi? 4480 lpm/m?
U V Resistance ASTM D-4355 70 % 70%

Aurwtythy Ridatnod altar $00 honsos wapesury |n Noron Are Wagihenanoter

Sincerely,

St bem

Sid Weiger
Technical Manager

Performance Nonwovens Division

Solar Makad 113 warranty, rxpresn o Iy
morcin  ANY BMPLIZD WARRANTY Op
FOREQOING SENTENCE ANY IMPLI
apphcatiany of 130, pencuet 409 belirsed
AphoAoNd, A the Custamor gived iotice fe
irehnsd pres, Tz Date Sheaot FUPRITSGORE AY

plied, coneoming me praduet furmishad horndor olftef
FITNESS FOR A PARTICULAR PURPOSE 15
WARRANTY OF MERCHANTABILITY IS

hin an tho U o) gelivery )t shall
S L CPARSELY EXOLUDED AND, Y0 THE

Synthetic Iniustriss, Inc.

4018 Industry Drive » Chatianooga,
Telephone » 423.898

Tennasses » 37416 » USA
-0444 o'Fax « 423.888-7618 « 1-800-621-0444

Bo &1 thn QuAITy &1d specilisalicne sintaa
BXTENT THATIT 15 CONTRARY TO THE
EXPRESALY BXCLUDED, A Y recammaniilions mack by ihe Sellar ERAROMNAY I O
it and Soier makae mo warmnty of rasuite 10 b shisinad, Jf the procuct dome nat
Synthatic inthusines bators inztating fa procutt, Iten Syribatic Indhiginias wat
Arevicus Dara Shoots e (VG Slyh ard i subjnct K Chming withéut notice

meet Synihabg ICane curren puginhes
Opace 1he praduct Wit LA Or ratund the
The ottechve (a8 for s preduct ogto iy 02180
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03702798 12142 Page 3
. X Synchetic Induatriwg
Individual Roll: Data
2ill of Lading: 824916
Rall Styls Maem/ ILab Tansile Eldngation Trap Tear  Mullan Funee
Yumber Unit  Thiex (Mp) {XMD) (MB). [xMmy (MD}  (XMD) murge Resigr
"~ 0my  mila ing 1hs vt ibs 1lbs pai 1be
D5281  DE159 p4gas D4632 D432 D4sA2 pgsay R4533 Da786 p4eps3
EU563674 €51 8,7 93 20 218 €5 §9 108 119 402 131
EOSE371A €53 £.8 4% 217 224 &5 4 10¢ 1xs 384 114
E0EE)TSA @83 7.0 85 213 65 114 is1 123
€0563188R 653 5.8 B3 249 234 67 7¢ 115 133 389 128
6056400A @51 £.¢ 89 221 208 65 71 113, 130 384 128
6055404 4557 6.5 87 2314 216 £2 2 121 13g sy 114
E0B6409A gB1 6.2 B2 184 Al 22 147 .
6056412A g2 7.2 97 224 6x - 106 438 120

ace rolls of na geotextiles are produced, inspected and the text results from the frequency stated above indiante that
materals produced during the production run meets aur published minimum average rol] values, approved rolls are shipped for
starng 2 until an order réquires the material to be shipped.- Since rolls are loaded at the wiarchoyse Independent of production sequence
" 1est results listed above may inciude data from rolls which were not shipped. Howaever, tha daga pravidad is from the safa
production mn as the rollg actually shipped on this b)) of lading. : .

v
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. /)/'_ SYNTHETIC INDUSTRIES

O

Geosynthetic Products Division August 28, 1998
Cetco WY -

Noc¢ Garcia

PO BOX 428 -

Lovell, WY 82431

Bol.; ‘624903 PO R-77353

Thiz is to certify that Product GEOTEX™ 651, anonwoven polypropylene geotextile produced
by fynthetic 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
me«n minus two standard deviations, yielding a 97.5 percent confidence level. This geotextile has been

continuously inspected for the presence of needles and none were detected.

PHYSICAL PROPERTY TEST METHOD U.S. UNITS S.1. UNITS
Weight ASTM D-5261 6.0 oz/yd’ 200 g/m’
Thickness ASTM D-5199 80 mils 2.0 mm
Tensile Strength ASTM D-4632 170 Ibs 755N
Elongation ASTM D-4632 50 % 50 %
Trepezoidal Tear ASTM D-4533 70 lbs 310N
Mullen Burst ASTM D-3786 330 psi 2275 Kpa
Puncture Strength ASTM D-4833 110 bs 485 N

AQS ASTM D-4751 70 US Standard Sieve  0.212 mm
Permittivity ASTM D-4491 1.3 sec” 1.3 sec™
Permeability ASTM D-4491 0.24 cm/sec 0.24 cm/sec

Flow Rate

U V Resistance

ASTM D-4491
ASTM D-4355

Srength Revpined after $00 hours exposure in Xenon Are Wentheromeer

Sincerely,

St Wesse

Sid Weiser
Technical Manager

Performance Nonwovens Division

Selar makes no warranty, éxpress or impfied, cancernin
herein. ANY IMPLIED WARRANTY OF FITNESS FOR
FOREGOING SENTENCE ANY IMPLIED WARRANTY OF MERCHANTABIL
appiications of said product are believed refiable and Sefier makes o warra
specifications, and the Customer gives nolice to Synihetic Industries before
purchase price. This Data Shee! supersedes all previous Dala Sheats for th

110 gpm/ft?
70 %

Synthetic.Industries, Inc.

4019 Industry Drive s Chattanooga, Tennessee » 37416 » USA
Telephonz « 423-699-0444 » Fax » 423-899-7619 » 1-800-621-0444

4480 Ipm/m?
70 %

9 the product furnished hersunder olhar than at Ihas time of delivery il shall ba of Lhe qualily and specificalions stated

A PARTICULAR PURPQOSE IS EXPRESSLY EXCLUDED AND, TO THE EXTENT THATIT IS CONTRARY TO THE
ITY 1S EXPRESSLY EXCLUDED, Any recommendalions made by'the Seller concerning uses or
niy of results fo be obtained. If Ihe product doas not meet Synthelic Industries current published
installing the producl, then Synthetic industries will repiace the product without charge or refund the
is style and is subject to change withoul notice. The effective ciate for this product data is 02/1897
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09/02/98 . ) 12:34 Page 1
Synthetic Industries
Individual Roll Data

Bill of Lading:6249¢3

O Roll Style Mass/ Lab Tensile Elongdtion Trap Tear Mullen Punct
Number Unit  Thick (MD) ({XMD) (MD) (XMD) (MD)  (XMD) Burst Resist
Osy mils 1lbs lbs % % lbs 1lbs psi lbs

D5261 D5199 D4632 D4632 Daga2 D4632 D4533 D4S33 D378 D4B32

605638428 651 6.5 87 228 219 64 71 108 133 3586 117
60564214 651 6.4 91 216 216 §3 74 57 109 371 112
60564242 651 6.5 93 21z 212 62 68 91 113 403 117
6056428A €51 6.8 85 219 228 64 69 107 124 383 113
6056432A 651 7.0 91 223 235 63 68 110 128 41¢ 127
60564612 651 6.4 93 222 218 63 71 98 118 360 126

Permittivity/permeability/water flow rate approximately once every 540,000 sf (50,160 sm), the actual frequency of testing for
performance properties will vary depending upon production schedules, product availability, customer requirements, job
specifications or other agreements arranged with Synthetic Industries prior to the time of purchase. If additional testing is needed to
meet higher frequencies required by the project specifications, it.is the purchaser's responsibility to notify Synthetic Industries

and ask for assistance in caiculating the costs for the additional tests. '

- Once rolls of nonwoven geotextiles are produced, inspected and the test results from the frequency stated above indicates that
materials produced during the production run meets our published minimum averace roll values, approved rolls are shipped for
Qorage until an order requires the material to be shipped. Since rolis are loaded at the warehouse independent of production sequence

st results listed above nmiay include data from rolls which were not shipped. However, the data provided is from the same
production run as the rolls actually shipped on this bjl] of lading. -
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. ;/g'ix SYNTHETIC INDUSTRIES

O

Geosynthetic Products Division

Cetco WY

Noe Garcia

PO BOX 428
Lovell, WY 82431

BoL; 624924 PO 77348

This is to certify that Product GEOTEX™
by Synthetic Industries will meet the followin
accordance with the proper ASTM test metho
mean minus two standard deviations, yieldin

continuously inspected for the presence of needles and none were detected.

PHYSICAL PROPERTY TEST METHQD

Weight -
Thickness
Tensile Strength
Elongation
Trapezoidal Tear
Mullen Burst
Puncture Strength
AQS
Permittivity
Permeability
Flow Rate

U V Resistance

U.S. UNITS
ASTM D-5261 6.0 oz/yd?
ASTM D-5199 80 mils
ASTM D-4632 170 lbs
ASTM D-4632 50 %
ASTM D-4533 70 lbs
ASTM D-3786 330 psi
ASTM D-4833 " 110 Ibs
ASTM D-4751 ™ 70 US Standard Sieve
ASTM D-449] 1.3 sec™
ASTM D-4491 0.24 cmi/sec
A.STM D-449] 110 gpm/fi?
ASTM D-4355 - 70 %

Strength Retained afier-$00 houry exposure in Xenon Are Weatherorserer

Sincerely, -

Y Wless

Sid Weiser
Technical Manager

Performance Nonwovens Division

Seller makes no warranty, 8xprass or implied, eoncarning 1he product furnishad herdunder other than al the tima of delivery il shall be of lhe quality and specifications slatad

September 2, 1998

i

651,:a nonwoven polypropylene geotextile produced

g certifiable minimum average roll values when tested in

ds. A minimum average roll value is calculated as the

g a 97.5 percent confidence level. This geotextile has been

S.L UNITS
200 g/m?

r2L0 mm

755N
50 %
310N
2275 Kpa
485 N
02 12 mm
I-..3 sec’!
024 cm/sec
4480 Ipm/m?
70 %

harein. ANY IMPLIED WARRANTY OF FITNESS FOR A PARTICULAR PURPOSE I$ EXI'RESSLY EXCLUDED AND, TO THE EXTENT THAT IT IS CONTRARY TO THE -
FOREGQING SENTENCE ANY IMPLIED WARRANTY OF MERCHANTABILITY IS EXPRESSLY EXCLUDED. Any recemmendstions made By ihe Seller concerning uses or

applications of said produc! are hefis

ved reliable and Seller makes no warrenty of retulfs o be cblained. I the produel does not meal Synthelic Indusiries current pubiished

specifications, and the Customer gives notice to Synthetic indusiries bdefors mstalling the product, ihen Synthsiic Indusinas will replace the prodye! withau! charge or relund ihe
bpurchase price. This Data Sheet supersades ail previous Dala Sheets for this style and is subject o change withoul nolice. The allective dale lor this product data is 02/1897

Synthetic Industries, Inc.
4019 Industry QOrive » C_hattaﬁooga, Tennesses » 37416 « USA
Telephone » 423-899-0444 « Fax « 423-895-7619 » 1-800-5621-0444
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09/02/58 N 12:35

Page 1
Synthetic Industriesg ‘
’ Individual Roll Data
Bill of Lading:624924.
<::)Rbll Style Mass/ Lab Tensile Elongation Trap Tear Mullen Punct ;g
Number Unit ‘Thick (MD) (XMD} (MD) (XMD} (MD} {XMD) Burst Resist -y,
Osy mils 1bs lbs % 5. lbs 1lbs psi 1bs

D5261 D5199 D4632 D4632 D432 D4632 D4533 D4533 D3786 D4833

6056314A 651 6.2 as 195 61 101 146 112 .
6056333A 651 6.1 83 207 61 105 350 112
6056348A 651 6.9 90 216 237 62 69 118 13¢ 396

6056359A 651 6.6 85 230 63 103 387 128
6056379A €51 6.6 88 212 65 110 387 121
6056392A 651 7.1 92 224 67 114 369 131

Synthetic Industries' current standard manufacturing quality contro! (MQC) testing frequency for GEOTEX nonwoven geotextile 5
is one (1) test per 90,000 sf (8,360 sm) for index properties (mass per unit area, thickness, grab tensile and ¢longation, trapezoidal ",

tear, mullen burst and puncture resistance) for styles heavier than 601 and one (1) test per 162,000 sf (15,000 sm) for index properties:
for style 601 and lighter. Although we strive to test our nonwoven geotextiles for apparent opening size (AOS) and :
Permittivity/permeability/water flow rate approximately once every 540,000 sf (50,160 sm), the actual frequency of testing for
performance properties will vary depending upon production schedules, product availability, customer requirements, job
specifications or other agreements arranged with Synthetic Industries prior to the time of purchase. If additional testing is needed to:
meet higher frequencies required by the project specifications, it'is the purchaser's responsibility to notify Synthetic Industries
and ask for assistance in calculating the costs for the additional tests. -
Once rolls of nonwoven geotextiles are produced, inspected and the test results from the frequency stated above indicates that
materials produced during the production run meets our publishéd minimum average roll values, approved rolls are shipped for
C\orage until an order requires the material to be shipped. Since'rolls are loaded at the warehouse independent of production sequenc
test results listed above may include data from rolls which were not shipped. However, the data provided is from the same .
production run as the rolls actually shipped on this bill of lading.
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£ SYNTHETIC INDUSTRIES

Geoaynthetic Produots Diviaion ‘_ August 24, 1998
Cetco WY .

Noe (Garcia

PO BOX 428 L
Lovelf, WY 82431 : _ ’

BoL: 624793 PO 77348

This is to certify that Product GEOTEX™ 651, a nenwoven polypropylene geotextile produced
by Synthetic Industries will meot the following certifiable minimum average roll values when tested in
aceordance with the proper ASTM test methods, A minimum average roll value is calculated as the
mean minuy two standurd devistions, yieldiog a 97.5 percent confidence lovel, “T'hig gootoxtile han be
continuously inspected for the presence of needles and none were detected.,

PHYSICAL PROPERTY TEST METHOD U.S. UNITS S.L-UNITS &
Weight . ASTM D-5261 6.0 oz/yd’ 200, g/m?
Thickness | ASTM D-5199 . 80 mils 20mm
Tensile Strenjzth ASTM D-4632 .. 170 Ibs 755N ‘
Elongation ASTM D-4632 50 % 50 %
Trapezoidal Tear ASTM D-4533 ' 70 1bs - 310N

Mullen Burst ASTM D-3786 - 330 psi 2275 Kpa
Pancture Strength ASTM D-4833 110 1bs 485 N

AOS ASTM D-4751 70 US Standard Siwve  0.212 mm
Permittivity ° © ASTM D-4491 - 1.3 see™ 1.3 -sec" '
Pcrmcabilit)( ASTM D-4491 ° 0.24 emi/sec 0.24 cm/sec
Flow Rate ASTM D-4491 * 110 gpm/i? 4480 lpm/m?
U V Resistance ASTM D-4355 70 % 70 %

Strenyth Autalved aflie $00 [1innn epoAIra 10 Xenan Are Winteromper

Sincerely,

Sid Weiser , '

Technical Mznager
Per_tbn'ma.ucc! Nonwovens Division

Synthetic Induatrias, inc,

4019 [ndustry Drive » Chattanooga, Tannasaes « 37416 » USA
Talaphana » 423-809-0444 « Fax » 423-399-7:819 * 1.800-821-0444

G g
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02/24/98 ) . o
’ Fynthetic Industxies’

Individual Roll Dura

Bill of Lading:624793

Roll 8tyls Bacch Masa/ Lab Tensaile
(::) Numbax Number Arxea Thick (MD} (XMD} (MD) (XMD)  (MD}
' Oay mila 1lhe 1ba X% lbs
D5261 D5159 D632 DAGIZ DASIZ D4EI2 D4533

6056464A 651 60270 &£.7 %3 238 217 £3 12 113
6036527A 651 60270 6.8 95 254 248 sg 73 104
&0S6864M 31 80271 7.0 101 223 254 63 T4 107
50565720 €532 60271 4.4 94 146 221 (vl 70 108
EOSERTEN  £31 E037L 6.8 100 209 223 54 70 98
L0565R0A 651 60271 7.0 9 231 247 £5 68 119
A0565B4A 681 50271 6.5 85 210 215 ¥ ] ES ac

Synthetic Industries’ currens standard manufactyrin ’
) g quallty conrrol ¢
is one (1) test per 90,000 sf (8,360 sm) for index praperties (masy Per untit-aren, th

) for ttyles heavier than 601 and one (1)

MQC) testing frequency for GEOTE
iekness, grab tensile and el
test per 162,000 st (13.00
extiles for Spparent opening size {AOS) and

16:41 Puge 1

Eléﬁgntion Trap Tear  Mullan Pungt AQS Purmit

{XMD) Burat Resiat
ibs pai lba mm fag-1
D4533 D1786 D4833 D4751 D445)

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

128 383 125
137 1%L 1311
126 ago L1

from tha frequency stared above indjcates that
'ues, appraved eolls.are shipped for

which were rolla s0e loaded at tha warchouss independent of produerion sequence
production fun as the rolls nctuslly shipped on this bl af‘lau:!ms.-“f:t *ipped. However the dars pmw.j'dd s from che same |

X nonwoven geotexiiles
ongazian, trapezoidal
0 sm) for index aropertics

B




E -5;.-\1 SYNTHETIC INDUSTRIES

Geosynthetic Products Division

August 28, 1998

American Colliod/WY -Cetco
Lovell WY Plant

Noe Garcia

PO Box 428

Lovell WY 82431

BoL 624850 PO 77349

This is to certify that Product GEOTEX™ 65 I,"a nonwoven polypropylene geotextile produced
by Synthetic Industries will meet the foliowing 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 geotextile has been
continuously inspected for the presence of necdles and none were detected.

S.1. UNITS

PHYSICAL PROPERTY TEST METHO U.S. UNITS

Weight . ASTM D-5261 * 6.0 oz/yd? 200 g/m?
Thickness ASTM D-5199 80 mils 2.0 mm
Tensile Strength ASTM D-4632 170 Ibs 755N
Elongation ‘ASTM D-4632 . 50 % 50 %
Trapezoidal Tear ASTM D-4533 70 lbs 5I0N
Mullen Burst ASTM D-3786 330 psi 2275 Kpa
Puncture Strength ASTM D-4833 . 110 ibs 485N
AOS ASTM D-4751 70 US Standard Sieve 0,212 mm
Permittivity ASTM D-449] 1.3 sec™ 1.3 sec”!
Permeability ASTM D-449] 0.24 cm/sec 0.24 cm/sec
Flow Rate ASTM D-449] 110 gpm/fe 4480 lpm/m?
U V Resistance ASTM D-4355 - 70 % 70 %

Strength Retained after 500 hours EXpesure in Xenon Are Weatherometer

Singerely, .
Al Wesae

Sid Weiser
Technical Manager

Performance Nonwovens Division

Seller makas no warranty, exprass or impfed, conceming the Producl furnished hereunder other than at the time of delivery it shali be of the qualily and spacifications slatad
haren., ANY IMPLIED WARRANTY OF FITNESS F CR A PARTICULAR PURFPQSE 1S EXPRESSLY EXCLUDED AND, TO THE EXTENT THAT IT IS CONTRARY TO THE
FOREGOCING SENTENCE ANY IMPLIED WARRANTY OF MERCHANTABILITY IS EXPRESSLY EXCL, UDED. Any recommendations made b y the Seller concerning uses or
applications of said product are befieved reliable and Sefler makes no warranly of resulls lo be oblained. If lhe pioduct does nol meet Synthetic industries current published
specifications, and the Customer gives notice ia Syniheliz Industies before installing the product, then Synthelic industries will replace the produc! withow! charge or refund the
purchase price. This Data Sheet Supersedes alf previgus Data Sheets for this style and is subject to change withou! nalice, The effective dale for 1his product data is 0271887

Synthetic Industries, Inc.
4019 Industry Drive « Chattanooga, Tennessee » 37416 » usa
Telephone « 423-899-0444 » Fax « 423-898-75619 » 1-800-621-0444




05/02/93 L 10:41 Page 1
’ Synthetic Industries
Individual Roll Data
Bill of Lading:624850°

Roll Style Mass/ Lab Tensile Elongatibn Trap Tear Mullen Punct
Number Unit Thick (MD} {XMD} (MD) (xMD) {MD) (XMD} Burst Resist
Osy mils 1bs  1bs % % lbs 1bs psi lbs

D5261 D5199 D4632 D4632 D4632 D4632 D4533 D4¢533 D3786 D4823

6056447A &51 7.0 a7 233 244 64 73 1098 129 366 133
60564522 {51 6.6 91 212 219 6l 71 24 118 350 111

Synthetic Industries' current standard manufacturing quality control (MQC) testing frequency for GEQOTEX nonwoven geotextiles
is one (1) test per 90,000 sf (8,360 sm) for index properties (mass'per unit area, thickness, grab tensile and elongation, trapezoidal
tear, mullen burst and puncture resistance) for styles heavier thaf 601 and one (1) test per 162,000 st (15,000 sm) for index properties
for style 60! and lighter. Although we strive to test our nonwoven geotextiles for apparent opening size (AOS) and
Permittivity/permeability/water flow rate approximately once every 540,000 sf (50,160 sm), the actual frequency of testing for
performance properties will vary depending upon production schedules, product availability, customer requirements, job
specifications or other agreements arranged with Synthetic Industries prior to the time of purchase. If additional testing is needed 1o
meet higher frequencies required by the project specifications, it is the purchaser's responsibility to notify Synthetic Industries
and ask for assistance in calculating the costs for the additional tests.

Once rolls of nonwoven geotextiles are produced, inspected and the test results from the frequency stated above indicates that

st results listed above may include data from rolls which were not shipped. However, the data provided is from the same
production run as the rolls actually shipped on this bill of lading. - : '




M SYNTHETIC INDUSTRIES

Qeosynthetic Products Division ' Septembrr 2, 1998
Ceteco WY

Noe Garcia

PO BOX 428

Lovell, WY 82431

Bol; 624930 624931 PO R-77354

This is to certify that Product GEOTEX™ 651, a nonwoven polypropylenc geotextile' produced
by Synthatic Industries will mest the following certifiable minimum. avetage rol! values when tested in
accordanee with the proper ASTM test methudy: A minimum average roll value is caleuluted as the
‘mean minus two standard deviations, yielding a 97.5 percent confidence level. This geotextile has béen

continuously inspected for the prosence of needles and none.were detectad.
1 y -

PHYSICAL PROPERTY TEST METHOD U.S. UNITS 8,1 UNITS
Weight " " ASTM D-5261 6.0 oz/yd? 200 g/m?
Thickness ASTM D-519‘9‘ 80 mils - 2,.0mm

Tensile Strength ASTM D-4632 170 Ibs 755N

Elongatiori‘ , AST™ D-4632 50 % 50 %

Trapezoidal Tear AST™M D—453‘3f _ 70 Ibs 310N

Mullen Burst  ASTM D-37865 330 psi 2275 Kpa

Puncture Strength ASTM -.D-4'833' 1101bs . 485 N’

A0S ASTM D-4751 70 US Standerd Sieve 0,212 mm
Permittivity ASTM D-4491 1.3 gec 1.3 see™
Permenbility ASTM D-4491 " - 0.24'cm/sec 0.24 cov/sec

Flow Rate ASTM D-4491 110 gpm/R? 4480 | pm/m’

UV Resistance ASTM D-4355 - 70 % 70 %

Surengr® Rathinod Mrar 412 hoserd exposunein Xenon Ara Wanheromein S
Sinccrely, - : '
Saat Wee
Sid Weiser R
Technical Manager

Performance Nonwovens Division

Rolln? makos ha wocronty, oxpraxs or kmplod, CORCOng th prochuct hamilshd Mersundor erihat then al the lima ddd-'gh shall b of the auillt Mdmﬂeulom i

hurelt, AMY IMPLIED WARRANTY OF FITNERA FOR A PARTICULAR PURPOSM 1 EXFREZRLY EXCLUDED AND, THE MXTENT I‘Hﬂﬂ’:m CONTRARY !‘O.:l?

FOREQOING SENTENCE ANY irm 17 WAMRANTY QR LSACHANTAAIITY 13 BXPAZSEI ¥ 020 UDED Any rocammonootions mack by e Swiar concwning urms o
© Appleatrons of et DGt ore befayed refubie and Guter malely no wermniy of rexsits (o be Dby, ¥ it

. ‘ Bynthstlg Industrias, Ine,
! 4018 Induatry Drrva-u‘Chmanoaga, Tennessea + 37418 « USA
Talephong s 423-B008-0444 & Fax *423.800-7610 » 1.800-821-0444
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0s/02/%8 » 11:04 Page 1
i Synthetio Industries g
Individual Rell Data . : L

Aill of LadingE24531

Roll Style .Mama/ Lab Tansila nlcng"al;inn Trap Terz Mullen Punct . o
Nunber Unit  Thick (MD) {XMD] (MD} : {XMD) (MD) (XMD} Buxst Renist o \-+
Osy miia 1Iba  lbs ¥ & bs 1lbs  pol 1bs ‘

P5361 DI3155 TAE32 DAE32 D432 D463 DASIY D4533 03786 D4&I3

£Q56492M 651 [3

§Q056523A 651 Ki

6N5E531A €51 6.
6
3

4 o

2 101 240 250 67 L 71 106 124 361 131

§ 88 205 224 57 . &7 S8 1.9 k1. +) 113
E05EBIZA 65} 4
60865687 €41 3

B4 207 214  sS7 .. 67 9% 134 371 148
§3 199 226 62. 73 88 113 343 120

4ot

Synthetic Industries' current standard manufacturing quality coniral (MQC) testiny, fre
is one (1) test per 90,000 sf (8:360 sm) for index proparties (mass per unit aren, thickness, grab tensile and elongation, tapezaidal
tear. mullen burst and puncture resistance) for styles henvier than 601 and one (1) test per 162.000 sf (15,000 sm) for indax properties
for style 601 and lighter. Althaugh we strive to test our nonwaven geotextiles for apparent opening size (AQS) and :
Peemlutivity/permeability/water flow rate approximarely once every 540,000 sf (50,160 sm), the actual frequency of testing for
performancs propertles will vary depending upon producticn schedules, product availabllity, customer requirements, job
specifications of other agreements arranged- with Synthetic Industrles prier to the time of purchase. 1f additional tasting is needed to

meet higher frequencies required by the project speclfications, it Is the purchaser's responsibllity 1o notify Synthetic Industries
and ask for assistance in calculating the costs for the additional tests.

Onee rolls of nonwoven geotextiles are praduced, ins

quency for GEQTEX nonwoven georextiles

pected and the test results from the fraquency stated above indicatas that
materials produced during the production run meets our published minimum average roll values, approved rolls are'shipped for
storage until an arder requires the material to be shipped. Since rolls are loaded at the warehouse independent of praduction sequence -
test results listed above may include data from rolls which were not shipped. However, the data provided is from the same
preduction run a3 the rolis actually ehipped on this bill of Jading. .




NON-WOVEN GEOTEXTILE
MANUFACTURER'S CERTIFICATION




TECHNICAL DATA SHEET
ORIGIN INFORMATION
NON-WOVEN GEOTEXTILE

Manufacturer: Synthetic Industx}ies Inc.
PRODUCTION
FACILITY: Synthetic Industries

4019 Industry Drive

Chattanooga, TN. 37416
CONTACT: _ Sid Weiser

BRAND NAME: Geotex 650 .
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. A SYNTHETIC INDUSTRIES

Qeasynthetle Products Division L september 47998

American Colliod/WY-Cetco
Lovell WY Plant

Noe Garcia

PO Box 428

Lovell W\S 82431

BoL; 624984 624987 624989 624943 624950 624963 POR77354

‘Chis s to cerlify that Product GEOTEX™ 650, a nonwove
by Syuthetic ludustries will ruect the following cerifiuble
tested ih accordance with the proper ASTM fest methods,
calculated as the mean minus two standard deviations, yiel

n polypropylene geolextile praduced
minimum average roll values whan-
A minimum averape-coll value is
ding a 97.5 percent confidence lavel,

PHYSICAL PROPERTY TEST METHOD U.§. UNITS
Weight - ASTM D-5261" 6.0 oz/yd?
Thickness ASTM D-5199 120 mils
Tensile Strength ASTM D-4632 45 Ibs
‘Elongation: ASTM D-4632 %0 %
Trapezoidal Tear ASTM D-4513 25 lbs
Mullen Bkt ASTM D-3786 190 psi
Puncturs iS‘trcng'th ASTM D-4833 50 Ibs
Sincerely,,

Sect Heess

Sid Weiser -
Technical Manager
Performance Nonwovens Division

K -‘
| Synthatle Industtles, Ino,
4019 Industry Driva Chattanooga, Tannasase » 37414 « UBA

Talephona « 423.899.0444 4 Fax » 423.899-7819 + 1-800-821-0444

+
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a8/0u/98 Synthetic Induaerics

Individual Rell Data
BLlll af Ludingis14%63

Kl

Ation Trap Tear Mullsn Puna:
neid seyie yﬁﬁﬂf Laiak (M:?nﬂt;;D) t;;?“ﬂf:;MD, lMD? {XMD) Buratc Reaoiat
Humoax 'ggic ::15 lbe lbg 1 Ty 1ba 1ba. psi 1b:=3
Dsi.n D835 D4E32 DAE32 D432 D462 Das3a mfii-.?f?fi.fi ----------- o
-------------------------------------------- & 128 5 61 243 87 7
bana e e M M OB M B. R A omou
5““:2: ::g 6‘:9 141 81 127 123 1238 48 52 :::, :z /
2:22:37.\ €50 . 7.2 151 00 145 108 51 44
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wI/ 00/ %6 Page L
v Synthetic Induacxriecs
Individual Rokl Dato
Bill of Lading:624850
Roll Styis Masg/ Lab Tansiles Elcngﬁ:ioﬁ Trap Taar Mullun Puncet
sumbax “tmic  Thick (MD) {XMD) ({MD) IXMD} (MD) (XMD) RBuxrst Rasist
oy mila 1bs  lba b ¥ 1ba lbhs  pal lba
DB261 DS5199 DAG32 D4632 D4GA2 D432 DaB3Y D453) DA7ASE D4gd3
4143785A 680 ;6.2 124 63 50 113 128 18 80 206 . 58
BEOLOTAA £50 £.€ 130 a8 132 113 A6D 4R as 209 10
BEQLOBIA  £5O £.8 1306 95 92 47 206 63
280108BA £50 6.5 127 11z 129 229 Ty

L4:48

9% 163 | 81 4z

. 4t -
Synthetic Industries’ current standard manufacturing quality contrel (MQC) testin

for | ‘ % frequencey foi : @
tear. mullan burst and punerure resistan ar index properties (mass per unit areq, thick : Y it g TEX nonwaven RPN

ness, lgghog:nsile and ¢longation, trapezaidal
s ~000 index
e o pand ighuer, Alihaugh we ¥ (0 test aur nonwoven geatextlles for appacen 10 4P {135.000 1m} for index properti.os

e approved rolls are shipped for
t the mhowe independerit of praduction sequence
owever, the data pravided is from the same
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, Synthatic Induacries

Individual Roll Daca

Bill of Lading 424543

' ROl Seyle masa/ Lab Tansile Elongation Trap Taar Mullan Punet
i numbher Unit  Thick (MD) (XMD) [MB}  (XMD) (MD) (XMD] Rurat Resiat i
D ey mils lbs  1lba L. | Ine lba  pail lba Wi
. DS261 D299 D4632 D4612 D4€I2 D4632 DASID DASI3 DI786 Dapid )

RAQLOTIA 680 | £.5 14D 59 118 a1l e 50 43 209 67

REOLL00A €20 6.5 126 97 215 86 121 . 80 A6 204 78

Synthetia Induscrles' current standard manufactyring quai
1 0n 1) et por 3000 rens 38 turing Iquallry control (MQC) testiny I i
s ane (1) te blf:st 20 puncn(.srujre:iimﬁ; irr;::t::y;:;::?meiser(r:m Perunit area, thir:I?ri‘c.-:?:-:g?:nf;flfaig':E’::;:ir;wavcn .E\‘O.Idt"{:l::\
s e ; . : cavier than 601 ang o y . trapezoida]
yla ind lighter, Although we Strive 1o test qur nonwoven geotcxt?le: (ﬂlaz- ;?;li:;:gioc:o ﬂ'{( I 588\000 ana o roperic
once o sninyg 1ize 3) and
perﬁ:gm?ca pmpcrti.q will vaty depanding ipon prodzctlah'u;:rgu?:o'm 30(50.160 sm). the acrual rr:qucncv-or:euing far
fnp-::‘ hic:;: on;:r othcf asreen;er;u wranged with Synthetle Industries ' :
: ar frequencies mquired by the praject speet L e
wnd é.:k for lal.u!s;:nca i calculating the :nst rorrt:: afg:c;lt:iizﬁll:e:’f
nea rofls of nonwaven geatextiles zre produced, inspest,
naterials produced during the produ < our gl 2nd the test reaults fro -
torage untll an order ‘lm g‘m o :::iL fun bn:ectf our published minimum average rmr:I:}"w::dr::= PPV rally g s ha
reqy ta sh:ppc‘d. Since rolls apy at the mrehou: ?::::::: r:‘zlréaf:m:ihlpm -
.. . ’ i = ucon Uenye »
roductian run a1 tha ralls actually shipped on thig bt afiading, shipped. However. the data provided s from the same
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o Syntheriec Induatriss
Individual Roll Datn
Bill of Lading:624589
Roll styaa Mase/ Lab Tensile Elonﬁuiioﬁ LTrap Taar  Mullen Puncek
Number unit  Thick (MD) ~{XMD) (mMO) {(xMD) (MD)  (XMD) Burst Reasiue
cay -mlla 1lbs  1lba T, X lba 1ibs  psi lbs
ins:s:. D595 D46IZ D4632 DPAEI2°D4512 D453 Das3) DITEE D4AI3
5145632A (S0 |, 6.4 L33 77 100 336 121 40 30 189 51

Synthetla Industries’ cumrent standard ] .

. manufacturing quali i

:’ o “l)[ test por 99.000 ST (8,360 sy for i pmper:i‘:: (_mri;on:rol (_MQC) testing frequency for GEOTE
ear. mullen bupse _and puUneturg resistance) far itylea heav o) ot area, hickness,
for s:?-lf: §OI and tighter, Although wae $Tive to test our g
Permintivity/perm. abil] Awater Naw rarg approximataly

3rab tensile and e X nonwoven geates:iiz
2t than ensile and elongation, ¢ i
601 and ona (1) test per 162.000.5r (15,000 srﬁ) o in‘::.‘:::;?;?;:]- )

natorials produced duiring the production run '
, mee our published :

-toraga until an order requlires th . o Puslished minimum average ro e1. approved o

st reaulta listed sbave may, Incl:d‘e!md:u‘ a! ta be ‘hl I;F:rmhich Since rotle are lesded a 5:': w’alr:l:::ue ?ﬁep:nd rotllsr pro-de ‘huc:lp ion mf’cr

roduction run 21 the ralls sctually shipped on thiy by of‘hdwln;,n 'pped. However, the data pravided Is fr:m the same e




F .
0§/ua/98 ’ . . 13143 page 1
Synthatic Induscries
lndividuxl Roll Daca
BLll of Lading:6249587

Rall Styia Mags/ Lab Tenalils Elongasion Trap Tear Mullan Punct {
Nunmbas Unir  Thick (MD) (XMDY (MD) . (XMD) M3} (XMD) Surat Resiac '
ony mila lba  ibs v b ibs  1be  put rox
DBE261 ©8%19% D4632 DLEAZ D4632 04612 D4523 DasAa D378¢ D4g33
RU00I0IA 630 7.2 12 2432 28
BEOG22%A &850 5,9 138 g7 148 110 11% . 48 41 22" 59
BROCI4ALA asoi g8 152 22 107 10s 126 s 42 251 72

Synthetle lndu serlaly u:
e s Sl ot 0400 o e e
cear, muilan bores s sanetre res: X propeniési{mass per unir areq, thickness, grub !.l!nll']c! and ulo;gr::ir;: ot\;;n dgc!:!:'ﬁ'
r 162,000 3¢ (13,000 am) !‘nr‘ind:\' ::cl:;:
| ppraximately t Cpaninyg size (AOS) 2
performance propertics will vary depcndlnz%pon préﬂcf&fiﬁ?uf‘m‘m ar (30,160 am). the aguual ""equent):y r:ﬁ' testing for
specifications ar other'apreamenty 5 anged with Synthetle {idustriea peign e, S¥2I1ABHIty. customer FRquirements. job

€3 prior to the time ol purch ;

ations, It Iy e purchase, I additianel testing is needed

Onez rolls of nanwayen geate: 81;}‘0 costs for the additiona) teaey, Purchasers Fsponsibility 1o natify Synthetic Indusmries

naterials produced during e pro;:.: c;:: a2 produced, Inspectey and the test regulyy ftom the fraquenc i

tarage untll an order requires the at el th b e U Published Minimum average rall val 2 aprrcan o ave ates that

3t E8ls s by may nchd e AP S rally g s 787 Warthoute g it of mrogrbed for

. rolis which we C Ndent o udt ue
roduction un a3 the ralls zerually thipped an this bilt or!ad;:‘;m *hipped. However, the durs provide) s o the same
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&P synTHETIC INDUSTRIES
Qeosynthetic Produatsa Divisian o . Seplember 10, 1998

American Colliod/ WY-Ceteo

Lovell WY Blant

Noe Garcia '

PO Box 428 _
Lovell WY 82431 oo
BoL; 625028 625047 625048 625052 PO 77356

This is to certify that Product GEOTEX™ 650, & nonwoven Polypropylene peotextile produced
by Synthetic Industries will meet the following. certifiable minjmum sverage roll values when
tested in dccordance with the proper ASTM test methody. A minimum average roll value is
calculated as'the mean minus two standard devidtions, yielding a 97.5 pereent confidence level,

PHYSICALTROPERTY TEST METHOD U.S. UNITS

Weight ASTM D-5261 6.0 oziyd?

Thickness ASTM D-5199?;_ 120 mils

Tensile Stredgth ASTM D-4632 ° 45 Ibs

E‘.longatiop ASTM D-4632- 90 %, i

Trapezoidal Tear ASTM D-4533 25 Ibs

Mullen Bursh ASTM D-3786 . 190 psi

‘Puncture Strength ASTM D-4833 50 Ibs

i

Sincerely,, R '
et Lohowss

Sid Weiser | '

Technical Manager
Performance Nonwovens Division

|

ummﬁalmm.m- wr kmpbag, Oonoarming o product lu-rdlmummormhrmﬂun Uma of aofvery o chak by of Ihe Mugly lﬁd-m' ons mlndi '
hreln  ANY IMPLIZO WARRANTY OF FITHEBS FOR A PARTICULAN FURPOSE 8 EXMEBSLYEXCLUDEDM T0 TNE EXTENT nﬂnm CONTRARY TO Yra
FORIGOING SENTENCHE ANY IMPLED WARRANTY G MERCHANTABILITY IS IXPRESBLY BXCLUDED anp & MACH by the Sokor ctaoeming usas oo
of 8aq prixctuct mre bokoved relabie Bt Sader MEki ne oy OF AL b AD oblalwd], #ihy procuct doas as! mond SYriiR Inchewrion CLrmind published -,

A e Cublomur phvog poics jo Synthotld Inoustsen batsrg nttanng e procuct, then Synitetic Inchry v

PUCNARS price, Thin Data Bpemt BURGISEa08 MY priviouws Data Shwats for fis B 200 I8 subject ) Change wiaw Aasoo e #iTwciive doka fov e pronhuct dote i o097 .
\ B . 4

]
| .
Bynthatlgindustries, Ine.

4018 Induatry Drive » Chattanaoga, Tennasans » 37418 « usa
Telaphona « 423-808-0444 + Fax » 423809781 « 1-800-821-0444
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09/ 10/98 . . 09144 Phoe 2
! Synthatic Industrias
Individual Roll Dacs, .
BLll of Ladingi€25028
O Roll style MasL/ ‘Lab Tenaila Elongation Trap Taax  Mullsn funce
Numpber vnice Thick (MD) (XMDI (ME) {xMD} (MD)  [XMD) Aurst Rasise
Osy mils 1lbs py-1. % W lba 1lbs pal ibs
PE¥261 DS5159 D4£32 D4632 D4GI2 D4SAZ D4S3D D4533 DA786 D4HAal
£145870A €50 7.1 . 1 B84 118 113 129 417 45 237 74
51425802 €50 7.0 130 Ba 131 117 131 42 ¥} 2231 54

. 4t e

Synthetle Industries’ cutrent standard

) manufag

iz one (1) test per 50,000 368,360 sm) far indax ptrl:::‘gﬂcl:t(lll:.yuia;:ullf
] u

tear, mullen buest and puncrure resistance

e nsile and ¢longoti i

(ar s‘?’lc 601 and lighter. Although wa szive ta d ?IM S‘I) test per 162.000 3¢(13,000 :fﬁ?;g:'i::f:::::f‘
extiles for apparent ‘ h

xlmately onca every 340,000 3£ (50,160 'm)ﬂpcnins size (AOS) and

- the acrual fraquency of testing 1
€, product availability, custom y oftesting for
prior to the time Ofpz er requirements, job

rehase. |f additional testing is naeded to
@ purchaser's responsibitity to notify Synthetla rngumic:

MQC) testing frequ ‘
it area, !hickncsl.:'.r:gcti fur GEOTEX nanwaven geotesiiies

meet higher frequencles required by the pro ong,’
ind ask for aaslscance in ealeutating the gosrj.aﬂf:'::: %:Ifd?til?:%lit‘;ﬁ

extiles are peoduced, | ;
» Inspected and the test cesults from the ftequency stated above fndlcates that

3t results listed sbove may include dags fram rolls which ;m

\ ) depend } i ¢
woduction run as the rolls actually shipped an this bil] of ladl pendent of production sequence

aot shipped. However, the data provided Is from the same
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A SYNTHETIC INDUSTRIES

Geosynthetio Products Divislon Seplember 10, 1998

American Colliod/W Y-Ceteo

Lovell WY Plant

Noe Garcia

PO Box 428 .
Lovell WY 82431 | -
Bol,; 625004 625005 PO R77354 i “

PHYSICAL PROPERTY TEST METHOD' U.S. UNTTS
Weight ASTM D-5261 6.0 oz/yd?
Thickness ASTM D-5109 120 mils
Tensile Strcngth ASTM D-4632 B 45 |bs
Elongation ASTM D-4632 . - 90 %
Trapezoidal Tear ASTM D-4533 25 Ibs
Mullen Bugst ASTM D-3786 190 psi
Puncture Strength ASTM D-4833 50 Ibs

Sincerely,
St Wt
Sid Weiscr

Technical Manager
Performance Nonwavens Division

. Synthatlc Induatries, Ino, .
4018 Industry Dttva » Chatlanoogs, Tennoases s 37418 » Usa,
! Talephono « 423-898-0444 « Fax » 423.809.7610 + 1-800-821-0444
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- 10:01  pagme )
Synthatio Induseriea .

Individual Rell Daca |
Bill of Lading:628ppq

Rull Style Mase/ Laxn Tenaile Elongation Trap Téar Mullen Punee

O Number . Unit  Thick (Mp) (xMD) (D (XMD) (MR)  (XMD} Burme Reaisg
Ogy mils 1hg lbhs X v ibs 1ba  psy dbe

D5261 D519 D4as32 peg3a D4632 DAE32 D4s313 P4533 D3ves Dp4aa3
BADOILZA  €BD 6.6 128 97 117 45 234 63
BACO320A &£50 £.9 136 90 122 128 13e 46 43 240 58
BB003I26A €50 .9 138 ag 129 111 130 4a 10 229 74

K
A
¥

O .

s y s ottt .
o :Ellﬂ;:‘:f:l ;iusggcgoiur?';n; ;‘;a::,;,g m.m;urac:urmg-quahty eontrol (MQC) testing frequency fur GEOTEX nanwgven 3¢otexiile,
‘ear, muilen burse and plmcrur; rg:igm“; ;gri:;:::‘;‘::ﬁ::m:?gr “":; area, thickness, grab :-ensi!c and elongarion. :r:p:zoid.:t. ‘ .
i ] an 1 TRt .
gar style §Gl and hgh_:er. Althaugh we strive tq tear qur nonwoven,.jcu:ex:ﬂ:: 5‘;3 ;;‘;aﬁ::‘ ‘l g.?.;(:go:ff 15.000 3m) for index propeniic,
.}:rr;gnmvuy‘pcmnt;dhy{\;a_:cr flow rare 3pproximataly qnce avery 340,000 3f(50.160 e e e 05) and ‘
ot S’:;?::J P;:F:u:fc:': :jeemenud?pm;:‘:':ds :E};nsz;og::gal: d:chedu!es. product availzb”it):. Customer requirements, Jjob P
nest higher frequencies required by the projece specifications, u::.-l:-; prior;n s s Burchse oy Slonal testing s necded to

the &id!tlonall: :a ¢ purchaseps responsibility 1g nog fy Synthetic Industries

minim LY stated abave indicates that
orage until an grder requires the Mmateria] to ba g . UM average roll values, dpproved rojls are shipped far
3t resulta listed sbave may Includy dat2 from et 'Pped, Since ralls are loaded ¢ the

‘ ' Warehouse indepandeng of production sequence
oduction run 21 the ry lts Sctually shinpeg o mishbl:vhrch were not shipped, However, the data provided js from the ame

A _
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ToaTel =R EeEaf PRUMEIECHANICAL DEPT. PND 7869855581 TO:3 1307 548 6927 PAGE:91/03

[l
4

@ -

SYNTHETIC INDUSTRIES
Gaosynthetic Products Division g _ Aupust 26, 1908

O Ametican Colliod/WY-Ceteo \ :
Lovell WY Plant ‘
Noe Garcia ) : _
PO Box 428 N o
Lovell WY 82431 o
Bol; 624826, 624839 PO 77349, 624812 PO 77348

This is to certify that Product GROTEX™ 650, 2 nonwoven polypropylene geotextile pfoduced
by Syntheric Industries will meet the following certiftable minimum average roll values when ‘
tested in accordance with the proper ASTM test methods. A minimum average roll valte is

calculated as the mean minus two standard deviations, yielding n 97.5 percent conﬁdcr’i‘gé level. f_“ \
PHYSICAL PROPERTY TEST METHOD: U.S. UNITS o
Weight ASTM D-5261 6.0 oz/yd? ’ ,
Thickness ASTMD-5100 120 mils | |
Tensile Strength ASTM D-4632 . 45 |bs
Elongation ASTM D-4632 90 %
Trapezoidal Tear ASTM D-4533 ‘ 25 [bs

O Mullen Burst ASTM D-3786 190 psi |
Puncture Strength ASTM D-4833 ‘ 50 lbs I:
Sincerely,

ot W
Sid Weiser

Technical Manager
Perfurmance Nonwovens Division

¥ warrsnty, expracn af Imphed, oonesrming lhe produti fumishud haraundar other (hon g1 8 ime of Qalivedy k shall b of e quallly and rpa:lﬁ::-.\rlnnn sinlog
heron. ANY IMPLIZD WARRANTY OF FITNEGS FOR A PARTICULAR PLIRPOSE IS EXPRESSLY SXGLUDED AND, TO THE BXTENT THAT IT 1S CONTRARY 70 THE

apscitoatons, and ine Cusiomer Rives nalies to Synihetic Inchrtdns pefars instaling the producl, en Synthelie Industres wit FCRIZEN 0 pIOCNIEE WithOn! eRBne of relund the
FUTNas0 prica This Oata Shee! Suparsodes el peavitun Data Sheets for tnis glyk ang 1 Subpet 1o Changs withoul aatiee, The effestive date far KU pmycturt gaiR g D2/183Y

Synthetic Industries, Inc. :
4018 {ndustry Drive » Chatianonga, Tennaasae » 37416 « USA s o
Q Telophona « 423-899-0444 » Fax + 423-889-7819 » 1-800-821-0444 p
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08/25/9g .
- Synthetic Induagyies -
Individual Rell Data
Bill of Lading:634826
Q Rall Style Masa/ XLab Teneile Elongation Trap Tear Mullen Punce
Humber Unit  Thick (MD) (o) (MDY {XMD) [MD) [XMD) Bursr Regise R
Oay mila 1bs  1bs ¥ & lbz 1be pei lhe
CG526) D5139 D4632 D463 pDaeas D4£32 D4322 D4533 Di788 D4A3:
£143798A &50 7.1 a3s 99 84 . 59 233 £4 .
5143815A €& 6.0 120 54 75 8€ 129 3l a0 227 7€

. Synthetic Industries’ current standard m_anuf‘acmr!ng quality controf (MQC) testing frequency for GEOTEX nONWoven 2eoteiles
i3 one (1) test per 90,000 sf (8,360 _sm) for index praperties (mass per unic area, thickness, grab r.ensilr.- and elongatian trape'zuid.xl
tear, mullen burs: ?,nd puncture resistance) for styles heavier than 69| and ang (1) test per 162,000 sr(15.000 sm) For.indc-: propertica
far .sr_:,lle 60! and ligheer. Although we swive 1o test Ouf nonwaven georextiles for dpparent openiny size iAOS) and '
pmmmg{tyipenneabnhy!y@mr flow FALE approximarely ance every $40.000 sF(50.160 sm). the acrual frequency of testing for
perfgmar_tcu properties witl vary depending upan production schedules, praduct availability, eustomer rcquircrn'enu. Jjob
spcclﬁfattom ar oxhcf azrccﬂ:le_ms arranged with Synthetie fndustries prior to the time of puschase. | additional teseing Is needed 1o
meet higher frequencies required by the praject specificatians, it is the purchaser’s responsibility to naclfy Synthetic Industries

Once roils of nanwoven geatextiles are Praduced, inspected and the rest res N
; : ' . ults from the frequency stted above indicates that
materials pfoduced during’the pruduct:op fun meer.? aur published minimum average roll valucs, approved rolls are shipped for
starage unn! an onder requirey the material 1o be lhlppef!. Since roliy ire loaded ot the warshouse independent of production sequenue
test results listed above may include dara from roils which were not shippad, However, the data provided is fram the same

Q
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Q#/25/88 . 1148 Page 1
R Synthetie Industrjes
Individual Roll Dakg .
Bill of Lading:s4m132

O roll Style Mass/ Lab Tensile Elongacion Txap Tear Mullen Punce
Numbey Unit  Thick (MD)  (XMD) {MD) (MDD} (MD) (%MD} Buwgr Reuiste
Cay mils 1bsg 1lbs 13 & lbe 1bs psi lha
D5261 DS159 D4F3I2 Da632 DAF3I2 Dagi2 D4533 D4533 D3786 D4g33
53.43738a g40 £.8 1a¢g 70 ge 106 a3l 33 1y 261 74
SL43971A g5p 7.4 143 1pg 140 104 114 17 48 271 87

Lot s

Synthetic Industries’ currene standard manufacr

is one (1) tese per 90,000 s7 (8,360 sm) for index pro erties {mass- ‘ . - . Pl
tear, mullen bursr and puncture resistance) for n}f 4 (massper urit areq, thickness, grab tensile and eiongation. rapezaidal

&3 heavier than 40 " o .
for sr.yle §0! and lighter. Although we strive 10 test qur nonw on' g one (1) test per 162,000 511(15,000 sm) for 'nd.e'} propenies
Permittivity/permeabliity/watar flow rate approximarcly ance every $40.000 5
performance properties wil vary dcp_unding Upon praduction schediyles,

uring quality caneraf (MQC) testing frequency fur GEOTEX nonwoven geotextiles

£(50.160 sm). the actuz) lrequency of testing for

] impc:rfd and the tzst results from the frequency stated abave indicares that
n run Meets our published Mmininym averzge roll valyes. approved rolls are shipped for
, Singe rolls arm loaded ar the warchouse Independent of production sequence
renot shipped, Hewever, the data provided is from the same
ng. '

O




BENTOMAT DN
QUALITY TEST RESULTS




O BENTOMAT DN
MANUFACTURING CERTIFICATION

Project Name: ' Cedar-Hills Landfill
Prepared For: Northwest Linings & Geotextile Prod. Inc.
Job Number: ‘
Customer PO: C-15
Order Number: 89991, 96035
Ship Date: 26-Oct
CETCO hereby affirms and certifies that the . BENTOMAT DN material supplied to this
project will meet the physical and chemical criteria listed below:
OPROPERTY TEST METHOQOD - MINIMUM VALUE
Bentonite Mass / Area ASTM D 5993 * .75 1b/sq.ft. (Min.)
Grab Strength ASTM D 4632 ' 150 Lbs,
Grab Elongation ASTM D 4632 ‘ 10 Percent Typical
Peel Strength ASTM D 4632 - I5 Lbs.
Index Flux ASTM D 5887 ' .0 x 10 (-8) m(3)/m(2)/sec. (max.)
Permeability ASTM D 5084 5 x10(-9) em/sec. { Max)
Puncture Resistance ASTM D 4833 . 60 Lbs. (Min,)

* Reported at 0 % moisture content, .

GAT Lab Accredited Test Methods were followed during conformance testing for:
ASTM D 4632 - Grab Strength and Grab Elongation, ’

ASTM D 5887 - Index Flux.

ASTM D 5993 - Bentonite Mass/Area.

Colloid Environmental Techinologies Cory; LTCQ) ' -}_\M

Subscribed and swom to before me this g }ﬂ— day of C ,(L( . 19?_@-
4 R g ., b
Q SO N % sUSt T
Notary Public COUMTY ¢ STTE o

§ BIGHORN  EIEGTT wyomes
3 MY coumr s exeiRes | R1-9003 ’%
N A g O i ;- —

LR N m‘*wﬂ-mw-ﬂ-é‘»w-@pw.




QCGHFT2 QCT#FT2
10/27/98  11:13:05

LOVELL
PO BOX 428
LOVELL WY 82431

0 RDE R # 000089591

HATERTAL LOT No. ROLL No  BENTONITE GRAB PEEL

MASS/AREA STRENGTH STRENGTH

0.75 1b/sqft 1501bs marv 15 1bs

ASTH D 5993 ASTH D 4632 ASTH D 4632
020-BENTOMAT DM 199837020 . 00003317 .99 260,10 25,90
020-BENTOMAT DN 199837020 00003315 .99 260.10 25.90
020-BENTOMAT DN 199837020 00003315 .99 260.10 25.90
020-BENTOMAT ON 199837020 00003313 .99 260.10 25.90
020-BENTOMAT DN 139837020 00003311 .59 260.10 25.90
020-BENTOMAT DN 199837020 00003251 .97 317.00 21.00
020-BENTOMAT DN 195837020 00003245 .97 317.00 21.00
020-BENTOMAT DN 199837020 0nn0324n 97 17,00 21.00
020-BENTOMAT DN 199837020 ‘000603238 .97 317.00 21.00
020-BENTOMAT DM 155835020 00002795 .98 263.90 44.20
GE0-BENTOHAT o 155835620 GG002754 .58 263.50 44,20
020-BENTOMAT DN 199835020 00002793 .98 263.90 44 20
020-BENTOMAT DN~ 159835020 00002788 ©.98 - . 263.90 - . 44,20
020-BENTOMAT DN - ‘199835020 00002787 .98 263,90 co- 44,20
020-BENTOMAT DN 199835020 00002786 .98 263,90 44.20
020-BENTOMAT DN 199835020 00002777 .98 263.90 44,20

NOTE:

An asterisk indicates the actual test done on the roll and the roll tested.

If an asterisk is not present, test results are based on the previous roll tested.
Mass/Area and Moisture content are tested a mininum of every 40,000sf.

Grab Strength is tested a minimum of every 200,000sf. v

Peel Strength is tested a minimum of every 40,000sT.

Bentonite Mass/Area is reported at 0f moisture cont ent.

Grab Elongation is tested a minimum of every 200,000sf,

COLLOID ENVIRONMENTAL TECH CO
GCL QUALITY DATA

THICKNESS
{mm)

ASTM D 5199-51

9.60
9.80
9.60
9.60
9.60

oo
N

(=]

L =]

Wancnoh

WO WD WOAD LS WO
OQG“QQQOOCID

00 0o D05 00 00 D Co LI B0

*** End of Report *+*

O

SHIP T0: CEDAR HILLS LANDFILL
16645 228TH AVE., SW
MAPLE VALLEY

PAGE:

WA
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QCG#T2 OCTH#FT2
10/27/98  11:14:34

LOVELL
FO BOX 428
LOVELL WY 82431

0 R DE R # 000096035

MATERIAL LOT No. RCLL No  BENTONITE
) MASS/AREA

0.75 1b/sqft

ASTM D 5993
020-BENTOMAT DN 199837020 00003314 .99
(020-BENTOMAT DN 199837020 00003310 .99*
020-BENTGMAT DN 159837020 00003250 .97
020-BENTOMAT DN 199837020 00003249 .97
020-BENTOMAT DN 199837020 00003246 .97
020-BENTCMAT DN 199837020 00003244 .97
020-BENTOMAT DN 199837020 00003243 .97
020-BENTOMAT DN 193837020 00003242 .97
020.BENTOMAT DN 193837020 00003241 97
020-BENTOMAT DN 159837020 00003236 .97+
020-BENTOMAT DN 199835020 00002833 .96
020-BENTOMAT DN 159835020 noop2g32 .96*
J20-BENTOMAT DN .. 199835020 - °- 00002791 - . .98
120 -BENTOMAT DN 199835020 - © 00002790 .98
J20-BENTOMAT DY 159835020 00002783 .98
J20-BENTOMAT DN 199835020 00002779 .98

NOTE:

GRAB
STRENGTH
1501bs marv
ASTM D 4632

260.10
260.10
317.00
317.00
317.00
317.00
317.00
317.00
317.00
317.00%
263.90
263.90
253,90
263.99
263.90
263.90

o

GCL QUALITY DATA

PEEL
STRENGTH
15 Ths
ASTH D 4632

23.90
25.90*%
21.00
21.00
21.00
21.00
21,00
21.00
21.00
21.00*
58.00
58.00*
420 -
44.20
44 .20
44,20

An asterisk indicates the actual test done on the roll and the roll tested.
IT an asterisk is not present, test results are based on the previous roll tested.

Mass/Area and Moisture content are tested a minimum of every 40,000sf.
Grab Strength is tested a minimum of every 200,000sf,
Peel Strength is tested a minimum of every 40,000sf.

Bentonite Mass/Area is reported at 0% moisture cont ent,

Grab Elongation is tested a minimum of every 200,000sf.

COLLOID ENVIRONMENTAL TECH CO

THICKNESS
{zm)

ASTM D 519%-91

9.60
9.60*
8.60
B.60
8.60

** End of Report *+

PAGE:
SHIP T0: CEDAR HILLS LANDFILL
16645 228TH AVE., SW
MAPLE VALLEY WA




BENTOMAT DN
MQA TRACKING FORMS




QCGHTF1 QCT#TF1 ' COLLOID ENVIRONMENTAL TECH CO PAGE: 1

10/27/98  11:13:05 GCL MOA/MOC TRACKING FORM
CETCO LOVELL PLANT SHIP TO: CEDAR HILLS LANDFILL
PO BOX 428 16645 228TH AVE., s
LOVELL WY B2431 MAPLE VALLEY WA

CRDER MUMBER 000089991

RoLL# MATERIAL ROLL SQUARE  ROLL GEQSYNTHETIC GEDSYNTHETIC GEOSYNTHETIC GEOSYNTHETIC ~ CLAY
LENGTH  FEET  WEIGHT  TOPF LOT# TGP ROLL#  BOTTOM LOT#  BOTIOM ROLL# LOT#

LOT# 159835020

00002777 020-BENTOMAT DN 140 1960 2870 60565624 B800315A 0827988
00002785 DZU—EEI\H‘OMAT ON 140 19560 2813 6056551A B8003254 0827988
00002787  020-BENTOMAT DN 140 © 1960 2808 60565514 BB00325A 0827988
00002788 020-BENTOMAT DN . 140 1960 2831 6056551A BB00325A 0827938
00002793  020-BENTOMAT DN 140 1960 2797  6056462A BB00335A 0827988
30002794  020-BENTOMAT DN 140 1960 2793 60564624 B800335A 0827988
0002795 UZU-SENT OMAT DN 140 - 1960 2821 60564.59#{ B800335A 0827985_ .
iggﬁaégg%gggoammm DN ' - 1;50 .-2240 5i69 6‘0.56383A . ‘5145512!% ) 0909988
10003240 020-BENTOMAT DN 160 2240 3168 60563944 51455124 0909988
10003245 020-BENTGMAT DN 160 2240 3096 6056398A BB800319A 0905985
10003251  020-BENTOMAT DN 160 2240 3105 60564264 BA00313A 02099881
10003311 020-BENTOMAT DN 125 1750 2448 60563754 51455234 09119881
10003313  020-BENTOMAT DN 125 1750 2446 6056375A 51455234 09119881
16003315 020-BENTOMAT DN 125 1750 2443 6056375A 51455234 09119881
10003316 020-BENTOMAT DN 125 1750 2450 60563754 51455214 03119881
0003317 020-BENTOMAT DN 125 1750 2450 60564114 51455214 (19119881
TOTAL SQUARE FEET........... 31,430

TOTAL PAGES 1




O

CGHTF1 QCTHTFL

G
16727/98

ROLLE

11:14:24

CETCO LOVELL PLANT
PO BOX 428
LOVELL

MATERTAL

LOT# 199835020

00002779
10002783
0002790
36002791
)0002832
10002833

020-BENTOMAT DN
020-BENTOMAT DN
020-BENTOMAT DN
020-BENTOMAT DN
020-BENTOMAT DN
020-BENTOHAY DN

OT# 199337020

10603236,
1000324i
10003242
10003243
0003244
0003246
0003249
0003250
0003310
0003314

T.7aL SQUARE FEET

UZU-BENTUHAT DN-

020-BENTOMAT DN
020-BENTOMAT DN
020-BENTOHAT DN
020-BENTOMAT DN
020-BENTOMAT DN
020-BENTOMAT DN
020-BENTOMAT DY
020-BENTOMAT DN
020-BENTCHAT DN

WY 82431

ROLL
LENGTH

140
140
140
140
115
115

160
160
160
160
160
160
160
160
125
125

O

COLLOID ENVIRONMENTAL TECH CQ
GCL MOA/MOC TRACKING FORM

ORDER NUMBER 000096035

SQUARE
FEET
1960
1960
1960
1960
1610
1610

2240

2240
2240
2240
2240
2240
2240
2240
1750
1750

G
2857
2825
2806
2798
2346
2315

3128
3161
3130
311
3108
3102
3072
3057
2491
2448

GEOSYNTHETIC GEQSY

TOP LOTH#

60565624
60565514
60564624
60564624
60565814
6056581A

_6056383A i
60553§4A
6056394A
60563944
60563944
60563984
6056398A
60563984
60563754
60563754

32,480

TOTAL PAGES

1

SHIP TO: CEDAR HILLS LANDFILL
16645 228TH AVE., W
MAPLE VALLEY

B200315A
BBO0325A
BB00325A
BB00325A
5143788A
51427884

. S1455124°

51455124
51455124
B800319A
BBOO315A
B800319A
BB800319A
B80(G319A
51455234
51455234

i

WA

NTHETIC GEOSYNTHETIC GEQSYNTHETIC
TOP ROLL#  BOTTOM LOT#  BOTTOM ROLL#

PAGE:

CLAY

LOT#

0827988
0827988
0827988
0827988
(827988
0827988

0909388 -
£909988
0905988
0909988
0909988
0909988
0909988
09099881
0911988
09119881

1




EMCON

EM\NY-GL\GEOSYN'I'H\GCLCONF\WYR—GOO.XIS

Project: WEYERHAEUSER MILL-E/KOPPERS Proj. No.  40141.037.123
Client: EMCON NW Date; 5-4-99
Sample Identification: GCL S#600
R#279]1
L#
MOISTURE CONTENT
ASTM D2216
Specimen | | Specimen2 | Specimen 3 Specimen 4 {Specimen Average | 0¥ |
Moisture Content (%) 18.46 20.47 19.73 19.68 17.53 19.17 *‘;‘7\9 l.,‘)
Remarks: Qven dried
MASS PER UNIT AREA
ASTM D5261
Oven Dry Wi, (Ibs./sq.ft) Specimen 1 | Specimen 2 Specimen3 |Specimen 4 Specimen 5 Average o:ﬁ
. 9/
Bentonite (.82 0.81 0.77 0.85 0.83 0.82
Remarks:  Assumed Weight of Geotextile: 0833 #isq.fi.
GRAR BREAKING LOAD & ELONGATION
O ASTM D4632
Machine Direction Cross Machine Direction
Breaking Apparent Breaking Apparent
Specimen Load #'s Elongation % | Load #s Elongation %
1 141.43 26.0 187.56 30.0
2 131.62 21.7 168.56 30.0 ot s
3 136.25 217 174.50 33.0 510/
4 148.56 227 167.12 28.3
5 144.56 22.0 165.23 277
Average 140.48 2238 172.59 29.8
PERMEABILITY TEST
(Constant Head Method)
ASTM D5084
Average Permeability: 4,596E-09 cm/sec o6
Test Duration: 4-29-99 10 5.3-99 jersst
Test Monitored: 5.3.99 < / 9 ]aj
Back Pressure: 40 psi Effective Conf, Pressure: 10 psi
Head Pressure: 3.9 psi
O Tested By: N.B/K.H. Entered By: K.H. Checked By: R.S.A




EMCON

40141.037.123

Project; WEYERHAEUSER MILL-E/KOPPERS Proj. No.
Client: EMCON NW Date: 5-3-99
Sample Identification: GCL S#601
R#2240
L#199837020
MOISTURE CONTENT
ASTM D2216
Specimen1 | Specimen?2 | Specimen3 |Specimen 4 Specimen 5 Average O:‘uﬁ, g { n
Moisture Content (%5) 26.35 16.08 2179 39.62 24.32 25.63 €
Remarks:  Oven dried
MASS PER UNIT AREA
. ASTM D5261
Oven Dry Wt. (lbs./sq./.) Specimen | | Specimen2 | Specimen 3 Specimen 4 |Specimen 5 Average o
yeod 519 9
Bentonite 1.09 1.11 (.88 1.03 1.10 1.04
Remarks:  Assumed Weight of Geotextile: 0833 #isq.f.
GRAB BREAKING LOAD & ELONGATION
O ASTM D4632
Machine Direction Cross Machine Direction
Breaking Apparent Breaking Apparent
Specimen Load #'s Elongation % | Load #'s Elongation %
1 548.80 85.3 413.30 86.0
A
2 392,20 100.0 592.50- 77.7 o> Sh M
3 397.10 §8.3 479.50 92.7
4 444.06 38.3 419.30 91.7
3 525.30 76.7 337.30 80.3
Average 461,49 88.5 488.38 85.7
PERMEABILITY TEST
(Constant Head Method)
ASTM D5084 o
Average Permeability: 4.806E-09  cm/sec o 5 h?'sj
Test Duration; 4-28-99 to 4-30-99
Test Monitored: 4-30-99
Back Pressure: 40 psi Effective Conf. Pressure: 10 psi
Head Pressure: 3.9 psi
O Tested By: N.B/K.H. Entered By: K.H. Checked By: R.S.A.

EMINY-GL\GEOSYNTH\GCLCONRWYR-601.XLS
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EMCON

REILLYY)

4““’%/6/%

Project: WEYERHAEUSER MILL-E/KOPPERS Proj. No. 40141.037.123
Client: EMCON NW Date; 5-3-99
Sample Identification; GCL S#602
R#2791
1#199835020
MOISTURE CONTENT
. ASTM D2216
Specimen 1 | Specimen2 | Specimen 3 Specimend4  [Specimen § Average
Muisture Content (%) 21.92 24.05 19.79 17.15 20.35 20.65
Remarks:  Oven dried
MASS PER UNIT AREA
‘ ASTM D5261
Oven Dry Wt. (Ibs./sq.ft.) Specimen 1 | Specimen 2 Specimen 3 |Specimen 4 Spectmen 5 Average
Bentonite 1.05 0.93 0.99 0.79 0.56 0.94
Remarks:  Assumed Weight of Geotextile: 0833 H#isq.ft,

GRAB BREAKING LOAD & ELONGATICN

ASTM D4632
Machine Direction Cross Machine Direction
Breaking Apparent Breaking Apparenl
Specimen Load #s Elongation % | Load #s Elongation %
1 489.10 81,7 411.00 73.3
2 462.30 78.3 448.20 72.7
3 489.00 26.0 440.10 70.0
4 403.10 68.3 423.20 8L7
5 455,10 85.3 464.70 25.0
Average 459.72 79.9 437.44 76.5
PERMEABILITY TEST
(Constant Head Method)
ASTM D5084
Average Permeability: 3.120E-09  cmsec
Test Duration; 4-28-99 1o 4-30.99
Test Monitored: 4-30-99
Back Pressure: 40 psi Effective Conf. Pressure: 10 psi
Head Pressure: 3.9 psi
O Tested By: N.B/K.H. Entered By: KH. Checked By:

EMWNY-GL\GEOSYNTH\GCLCONRWYR-602.XLS

o :,t{a:’:/eﬂ
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APPENDIX E
SUMMARY OF ASPHALT CAP SUBMITTALS AND TEST DATA
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APPENDIX EA
SUBMITTALS
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Leud 121148

WRS

Infrastructure & Environment, Inc.

12833 NE Alrport Way
Portland, QR 97230
{503) 252-0277

Fax: (503) 252-0312

LETTER OF TRANSMITTAL

Ta; Stuart Triolo, Proigct Manager
Wevyerhaguser Company
101 East Marine View Drive
Ewerett, WA 98201
Phona: 425-339-2871
Fax; 425-339-2785

From: Alex Soo. Program Manager

_kxte - 12(1[93

Date: December 1, 1998
Transmittal No. Technical-012
Project Name: Weyerhaeuser Mill E/Koppers

Site, Everett, WA

Clisnt's Ref. #: $8-00054

Contractor; WRS infrastructure &
Environment, Inc.
WRS Job#  4412-98-4057

- 8, AL

Subcontractor; CSR Associated
Supplier: i i o] ch

We are sending: . B Attached 0 Under Separate Cover
Via: 0 U.S. Maii 0 Express Delivery Aracsimile fage 153
The following: O Correspondence O Plans O Progress Payments
i Drawings 0 Samples I Specifications
0 Submitsl O Change Order 0 Subcontractor
0 Schedule a (w]
Dated Quantity Description Ref. Saction
1175/98 1 fax copy AR4CO0 for Tack Coat for use with Geotextile 02511, Low Parmeability

from CSR Asscciated. (Product Informaticn for
tackcost used with pavement overlay geotextile)

Asphalt Cap, Part 1.5C

These ars transmitted:

&‘?—‘ or Approval E/For Reavisw and Comment 0 As Reguested
O For Your Use O Approved As Noted O Returned For Corractions
3 For Your Fila O Approved As Submitted B Returned With Corrections
Remarks:
l |
ce: 8rian O'Neal, P.E.. EMCON Project Coordinator

Randy Richardsen, WRS Site Manager

w ab File

»

QNO EXCEPTIONS TAKEN

REVIEW OF SUBMITTALS

O NOTE MARKINGS
1 REVISE &, RESUBMIT

gy e ds Date _Lf{f.\__.”-“ 98

Weyarhauser Conatruction Co,

regeET T o
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3
Viashington State Departmeat of Transpartation
C7/54 ;

DET=T=98" VT I 35AN;

~rage 273

REQUEST FOR APPROVAL OF
MATERIALS SOURCES

CONTRACT: { }! F.A NUMBER -sn. DATE  11-5-98
For O Uag
SECTION _ Weverhaguger Mill Bast : COUNTY _ Snohomish
CONTRACTOR CSR Associated SUBMITTED BY L
. 303 Sectin 1-00.1 of Sxa, Spoc. and mensa taa o seruclions, Blgnalts For MBDOT Uze
CONTRAST D )YEN SOURCK PE ! haTR, AL
WATERLAL Ot RALE OF MANUFALTURERFABRICATOR BPEQFICANION | APPRL | aPri, NC.
8ID MO MANUFACTURERS PRODUCTITYRE OR AT NUMBEER REFERENCE | con | ‘coot
AR400Q for Tack Coat for usa Chavron
Ltwith Geotextile Rickmond Beach WA 9-02.1{49a
PROJLC | ENGIMEER DATE FErs MATERIALS ENGINEER BATE

Sourca Approved:
Sourca Approved:
Source Approved:
Scurce Approved;
Source Approved:

Submmit Mfg. Cen, of Compliance for ‘Approval’ prior ta use of matarial,
Submit Calalog Cuts for "Approval prior 1o usa of materiat.

Submit Shop Orawings for ‘Approval’ prior to fabrication of material,
Only materials identiliad ‘Approved Jor Shipenent’ by WSDOT Fabricaiion

NoOo@n e

permmissible limits for the praject [Sea Special Provigions).

Approval Pending: Request Tranamitiad 1a Hdgu. Lab. for Approval Action,

B. Source Approved:
REMARKS:

10.  Approval Withhald: Submit sarmples for praliminary evaluation,
11, Approval Withnald;

12.

HEMARKS:

Approvn! Actlon cq:;do 'for use by Project Englnoer and HQ Katerizls Laberatery

Sourca Approvad: Acceptance basad upan ‘Satlsfaciory” Tes! Repon for sampias of malerials (0 be incarparated into praject.,

Inspection Offica prior 1o shipment to bs used,

Materials 1o be cenffied at sitnar 100% Amnerican manulacturer or idantification of forsign manufaclurar and materials cost within tha

Approval Action Codos for Headguarters Laboratory usas - only

8. Saurce Approved: Approval of Changa of scurce must be sacursd trom Headguarters Materialz Engineer per Sia. Speciications,

Contractor

Dist. Admin. o
Dist, Matsof,

HQ. Mats Lab {Docurn)

{ ) Mandarory Distribution

D01 24071 Rowimed 308

PROJECT ENGINEER DISTRIBUTION
oL

Supersedes Pravious Editlans

HEADQUARTERS MATERIALS ENGINEER DISTRIBUTION
HO Mats Lab {Gereral File)

HQ Mats Lab (Elac) (all € & S Codes) _

HQ Mats Lad (Asphalt) {all B eades)_

Saatile Insp. Otfice (all § codes)

Praject Enginear

Other




e el - ST T i A 2T S e ) T T Y RYANT PaEgE 3T
SENE By HRe lab, BVEPRLL TIeld oTTice 5 ad3 25770787y DeC-T-98 11 34ANT age 4a73

WASHINGTON STATE DEPARTMENT OF TRANSPORTATION July. 1897 KGR
: QUALIFIED PRODUCTS LIST . 4
Contractor; Contract No; 57,3
O Sub Contractor: . : ' Data:
SpecHication Referenca - Matarial Category Fila No Accaptance  Minor MQ  Last
Code Qty Code  Update
9-02.1(2,3) Cut-Back Liquid Asphalt
" Albina Fuel - Portiand, OR I Bid fems;__

Cut-Back Liquid Asphalts Medium Cure(MC) gradss 70, 250, 800, 96-005 CA 1030

3000. Uses base asphalt from Canex and Sindlalr, See Note: (1) ISTONS 3001 o984

15 Tonnes
# Chevion (Richmond Beach) - Seatts, WA 8id liems;
Cut-Back Liquid Asphatts Rapid Cure(RC) & Mediurn Cure(MC) 88025 CA 2148 g TONS 3001 g/
grades 70, 250, 800, 3000. See Notg: (1) 15 Tonnes 1984 k-
Chevron (Willbridge) - Portland, OR Bid items:
Cut-Back Liquld Asphalts Rapid Cure(RC) & Meadium Cure(MC} 86030 CA 2148 15 TON 2001
grades 70, 250, 800, 3000, Sse Note: (1) by Ton;a B/19/84
'daha Asphalt Supply, inc. - Post Falls, ID Bid ttems: h
Cut-Back Liquid Asphalts Rapid Cure(RC) & Medium Cura(MC) 86071 CA 2148 15 TONS 3001 1 29
grades 70, 250, 800, 3000. Ses Note: (1) 15 Tonnes 9/19/84 g
Koch Asphalt Co. - Spokane, WA Bid itsms:
Cut-Back Liquid Asphalts Madlum Cure(MC) grades 70, 250, 800, 8§6-081 CA 2148 15 TONS 3001 9/19/94 f
O 3000. Uses Exxon asphalt May ba distributad from Spokana or 15 Tonnes 5
Pasco. Ses Nate: (1) :
) " h
Sound Refining - Tacoma, WA 8id Hems: Lz
2

Cut-Back Liquid Asphalts Rapld Cure(RC) gradas 70, 250, 800, §8-146 CA 2148
3000 and Medium Cure(MC) grades 250, 800. Seo Note: 1) b

1STONS 3001 Of{o/gs %
15 Tonnes g

TAK Petrolaum - Spokans, WA Bid toms:

Cut-Back Uquid Asphalts Medium Cure(MC) grades 70, 250, 800, 86-160 CA 2148 15 TONS 3001

3000. Uses asphait from Exxon, US Cff or Sound Refining. See 15 Tonnes

Note: (1)

U.8. Cil Refinery Company - Tecoma, WA Bid Items:

Cut-Back Uquid Asphaits Medium Cura(MC) grades 70, 250, 800, 86-174 CA 2148 15 TONS 3001

3000, Sea Nota: (1) 15 Tonnes
9-02.1(4)A Paving Asphalt

Albina Fuel - Portiand, OR o Bid ltems:

Paving Asphalt AR-2000W, AR-4000W & PBA-8 grades. SeaNots; 86-008 CA 2148

(1) 15 TONS 3001

15 Tohnes

' Chevron (Richmond Boaach) - Seattle, WA Bid ftems:

O Paving Asphait AR-2000W, AR-4000W & PBA-§ greces. Sea Note: 56027 CA 2148
{1 o

15 TONS 3001
15 Tonnes
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5032620312 -> WHS INFRASTRUCTURE & ENVIRONMENTI

Page o

FROM : WRS *  PHONE NO. : 5932520312 Nov. 16 1998 93:47PM PS
Washington Stato Depnriment ol'h'anopor!ullnu'
shington
7/ ® REQUEST FOR APPROVAL OF
MATERIALS EOURCES
CONTRACT: .t )i FA.NUMBER 'SR - DATE _ 11-5-98
for PE Use
SECTION __Weverhaeusexr .Mill East . : COUNTY __Snohomish: _
CONTRACTOR ____CSR Associated SUBMITTED BY
Blgnaturn For WODDT Uss
Soo Booklon 1:00.) ol Bid, Bpob, ARd 1everss slde lor inkruolions. R
""""""""""" [ 1R ITEM $0URCH P.E, | HOIn, M
MATERAL OR NAME OF MANUFACTUREIVFABINCATOR SPECIFICATION | APPIRL | APPRY. NO.
thD NO. MANUFAGTURER'S IRODUG/ITPE o \on....OR AT NUMNCR REFERENCE | CODE | CODE T
AR4000 for ‘Tack Coat for use Chevrxon
with Geotextiles | Richmond Beach WA 9-02.1(4H A
PROJECT ENGINEEN DATE 110'a MATERIALE GNGINEEA ] - DATE

O

Source Approved:
Source Approved:
Sourca Approved:
Source Approved:
Source Approvad:
Source Approved:

L

7. Approval Pending:
8. Source Approved:

REMARKS:

10.
11, Approval Withheld:

12,
REMARKS:

Approval Actlon Codas for uee by Project Englnoer at;&"HQ Matorials Laboratory

Acceplance based upon 'Satislactory’ Tesl Repon for samples of matarials lo ba Incorporaled Into projecl..
Subrnit Mig. Cenl. of Compllance lor ‘Approval’ prior 1o uke of materlal,
Submili Catalog Culs for ‘Approval’ prior lo use of matsilal,

Subrnlt Shop Drawings for *Approval’ prior o fabrication of malerial.
Only maleriale Idenllflled "Approved lor Shipmanl’ by WSDOT Fabricatlon Inspoction Ollics prior to shipment lo be ussd.
Matarlals Io ba certlfied as ehhar 100% American manulaclurer of ldentificalion of foreign manulaclitror and materials cost withln thg
parmissible limils for the project {See Speclal Provisions).
Reques! Transmilled ta Mdglr, Lab. for Approval Action,

Approval Action Coden for Hendquarters Lnbornloﬁ uso = only

9. Source Appravad: Approval of Change of soutcs musl bo socured from Headguarlers Materials Englﬁoor peor Sid, Specliicallons,
Approval Withheld: Submil semples for profiminary evaluation,

PROJECT ENGINEER DISTRIBUTIO
Conlractors” .
Dist. Admin, o
Digl. Mato

HQ. Mats Lab (Docum) o
{ ) Mandalory Distribuilon

HEADQUARTERS MATERIALS ENGINEER DISTRIBUTION

HQ Mate Lab (Genera] Flle}

HQ Mals Lab (Elec) (sll E & 5 Codes)
HQ Mats Lab (Asphal)) (all B codes)___
Seallle Insp. Olfice (all 6 codos)
ProJect Englnaer____
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032520312 == v, . INFRASTRUCTURE & ENVIRONMENT; Page 6
FROM LJRS * PHONE NO. : 5832528312 Now, 16 1992 B3:4BPM P6
WASHINGTON STATE DEPARTMENT OF TRANSPORTATION July, 1887
: QUALIFIED PRODUCTS LIST
Contractor: Contract No:
Sub Contractor: Date: _
Speclification Reference - Materlal Category FilsNo  /ccoptance Minor MQ  Last
Code Qty Codo: Update
9-02.1(2,3) Cut-Back Liquld Asphalt - “
Albina Fuel « Portland, OR Bld lfams: .
Cut-Back Liquld Asphalts Medlum Cure(MC) grades 70, 260, 800,  98-005 CA 1030
3000. Usss base asphall from Cenex and Sinclair, See Note: (1) . .1,2 1;‘?)':33‘8 3001 /16784 of
Chovren (Richmond Boanch) - Seattls, WA Bid ltems: "...D:
Cut-Back Liquld Asphalta Rapld Cure{RC) & Madium Cure(MC) 9B-026 CA 2148 0 - Py
grades 70, 250, 800, 3000. See Note; (1) :g’ T,-o':fas 300t B/19/04 .
Chevron (Willbrldgs) - Portland, OR Bid ltems: ird
Cut-Back Liquld Asphalts Rapld Cure{RC) & Madium Cure{MC) 96-030 CA 2148 }_5-
grades 70, 250, 80D, 3000, Sea Nots; (1) B TNs 3001 GHe4 o
ldaho Asphalt Bupply, Inc. - Poat Falls, ID 8ld ltems:
Cut-Back Liquld Asphalts Rapld Curs(RC) & Modium Curs(MC) 96-071 CA 2148
grades 70, 260, 800, 3000. Seo Note: (1) ' 12 1;2:,?05 3001 er1eied 3
Kosh Asphai Co, - 8pokane, WA Bld ltoms;
Cut-Back Liquld Asphalts Madium Cure(MC) grades 70, 260, 800, 08-081 CA 2148
3000. Uses Boxon ssphalt. May be distributed from Spokans or :g Tr?)':r?es 3001 8/19/94 Ni
Pasco. See Note: (1)
8ound Refining - Tacoma, WA Bid Items: & %’%
Cul-Back Liquid Asphalts Repld Cure{RC) grades 70, 250, 80D, 96-146 CA 2148 s
3000 and Medlum Cure{MC) grades 250, 800. See Note: (1) oon Ig Tl'?r\\lr?ea 3001 e/a/84 o o
TAK Patroloum - Bpokana, WA Bld ltems:; i §:
Cul-Back Liquid Asphalts Medlum Cure(MC) gredes 70, 250, 800, 68-160 A 2148
3000. Uses asphalt from Exxon, US Oll or Sound Refining. See. JoTONS 3001 g/te/ed g
Nole: (1) i )
¥, P
U.8. Oll Refinery Company - Tacoma, WA Bid ltems: bt
Cul-Back Liquld Asphalts Medlum Cure{MC) grades 70, 250, 600, 96-174 GA 2148 ; ik
3000. See Nots: (1) 18 Yoo 001 otoivd Bl
8-02.1(4)A Paving Asphalt i ; Py
Albina Fue! - Portland, OR o Bid ltems: . v, 8t
Paving Asphalt AR-2000W, AR-4000W & PBA-6 grades. See Note: 86-006 CA 2148 15 TONS 3001  B/16/04 :
(1} ‘ 18 Tonnes . w
. P
Chevron (Rlehmond Baach) - Seattle, WA Bid ttems:, s, 28
i : 16 Tonnas e Cf
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Received: 11/16/98 " 3:47PM;

. FROM”: WRS *

¥ mksr oF: A.C.P. JOB MIK DESIAN CYASS A AND B

5032520312 -> WRS INFRASTRUCTURE & ENVIROMNMENT; Page 4

T 5832528312 16 1998 @3:47PM P4

PHONE NO. Mow.

« PO fox 47365 Olympla / 16556 8 2nd Ave Tumwater / WA 98504~7365 ~
BITUMIROUS SECTION TEST REPORT

T : WORK ORDER NO: 004944
LAB ID NO: 0000201401

DATE SAMPLEDL  03,/04/98 JTRANSMITTAL NOr 142820
DATE RECVD HQS: 0z2/06/98 KXIX ID NO: GB5EG62
SR HO: 408 BID ITEM NO:
BECTION: WOODINVILLE INTERCHANGE IOV WIDENING
b Nat kb et e & e e =t~k CONTRACTOR! § PRUPOBAL‘"***“*"*-*“*“*"*"*“*T*f*‘i“*
Hat/l: MIN. AGG. " MIN. AGG. BL. 8AND Combined Speoifications
Baurco: B-3186 B=335 B=-3135
Hatlo1 22.0 % 73.0 %. 5.0 % 100%
—— 100,0 100.90. 10Q.0 100 \
3/4 100.0 100,0 100.0 100 100
1/2 80.7 Joo.o 100.0 on 40-100
3/8 31.3. 99.4 100.0 84 78~90
174 3.3 85.6 100.0 68 55-78
10 0.8 42.1 892.0 ‘38 Jo=42
40 0.5 ia.8 81.0 16 1i~24
...i..i_n..-t-t-*-t—-t—*-t-«—t-t-&-mmmn‘; mmys[s_tuﬂ—*_tnﬁ—w—*«*—l--—*-*-i-t-i.-u,
Aaph % by Wt of Total Hix: 4.3 4.0 5.2 5.7 6.1 6.5
gtabilowatar ¥gn valua: 41 37 18 28 a0 17
Coheslometer "9 Valya: 176 154 176 174 167 129
Dansity (lhe/af): 149.6 1B0.0 151.4 152.1 1B1.§ 1581.4
% Volds - Yoluwe in Mix: 4.5 3.6 2.0 0.8 0.6
% Volds in Minaral agq: 14.8B 15.0 14.6 14.6 15.4 15,8
Max Density from Rice: 157.0 185.,9 1%4.9
-*-*-h*"*-—*-*—*-*7'-'-t=-*IM"IHAN GIRXPPING EVALUATIONS —feitt oo et e o thom e fhom sk an
_ 0% 1/4% 1/2% 3/4% 1%
CHEVRON  Viaual Appaearanca: NOKE NONE NONE NONE KONE
¥ Ratnlned Strengths 79 91 | 104 102 11
U.8.0IL  vigual Appsarance NONE NONE HONE NONE HONE
% Retained Strength 82 91 112 - 105 106

1 0% T8 TORC T T S *H"‘*-*-*"*-**RECOWMTIOHS-*-*-*“*“*“*""“‘M*hﬂw‘nﬁ—-*—.‘_th‘-

Suppl ar CHEVRON U.9.01IL
- ‘RICIINOND BEACH U,8.0IL
% Asphalt (by total mix) 4.8 4.8
Grads of Asphalt AR4000W AR4000W
t Anti 5trip (by wt maph) 0.28 0.00-
Typa of anti strip ARR-MAY
Hax. Density lbs/cf 155.9 188.9
Ignition Furnace Corraection Factori 0.67
‘MIX ID NUMDER: B562 B562
Ronmarks: ' :
Haadquartars) .
Materiule File .
Ganeral File «®

bennis C. Jackeon, P.E.. 7
Materfialg Engineex

Byt Donnla M. Duffy, p.n.c;%ﬁé@?

(360) 709-39420

Dater 34 /45

x(2) N

Bituni 8 Beotion .- -
Raqionrnzgrthweat

Muiniatrator 41 x

Naterials Engr 41 x
PH: R. BRICESON

MAR-18-1998 14125 -




FAX NO, 4253536744 P. 02

JAN-29-99 FRI 10:22
v o ILTE 099 03107 MRy R WATTS
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—— e D73 PBRZ

oA e,

Amoco Fabrles andg Fibers Company

Suity 550 '
900 Cirele (& Paway
Alants, Qesrga 30339
{770) 955-5025
January 29, 1999

¢990072*

Charles R, Waus Compuny
4121 6th Avenne NW
Seultle WA 98107

B/L #16609
Shipper #047135

Amoco Fabrics & Tibers hereby certiftes that CLF Style 4596 shipped to you 10-27-58,
on AIFC order 48044713501, meets the following miinimum average roll valyes:

| Property [ Test Methog Minimum Average | Minimum Average |
O . Roll Valie Roll Valu
' (English) (Matiic)
Unit Weight ASTM D-3261 3.5 oz/yd” 115 g/m*
Elongation ASTM D-4632 0% . 50% R
Tensile Strength ASTM D-4632 30 Thy IS5 KN '
Tiupwzold Teur ARTM D533 25 [by ALLEN
Mullen Buyrst ASTM D-3786 165 psi 1130 kPA
| Asphalt Retention Task Force 25 0.20 gal/yd* . 0.90 L/m”
UV Stability ASTM D-4355 70%/150 hrs 70%/150 hrs
Meliing Point J20°F 160° C

Amoco Fabrics & Fibers Company manul
above. The values are g result of testing ¢
production. Alf test methods wsed are A
Quality Control files at Amoco's produe

- We-Burgess
Quality Manager

JAN 29 1983 B6:30

actures all the notwoven geotoxtile fabris certified
onducted in on-site laboratories ut the Time of
STM ot industry standards. Test data i% retained in the
tien fucility,

95 B
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FROF =i
DA% L]
O TTIH :) n

* " b m—— o

SHIF T

DESG, Ce
10727 /7978
Fdada

CHARLES B WATTS

4121 ATH AW M

SEATTLE, WA
SOLD T Lﬂhﬁlr“ ROWATTS
4121 ATH AVE N
SEATTLE, YA
ITEM H PCCT  STYLE
S1-051928354 00,00 4545
T E1-03198EY 00.00 4U4
BL-0JF19839  00.00 4545
910519846 00.00 4545
CS1AOELP849 L 0000 4545
S1-03T1¢855 00,00 4545
S1-0FLPH57  OD.00 4545
SL-03 19858 Q0.00 4545
SL=05198%9 0000 4545
SL-0Z19RA0C O0.L00 4m=mas
HS1-0ZLP0461 0000 4545
TL-0TLB6E 00,00 4545
53 ~-0%51% of 945 0D 00 4 'llL
51"“ul°8n4 QOO0 4m45
210509045 QL 00 45’545
5, -"() l”i!(\/~ QOO0 45445
S 2 00.00 4 345
M 3 3|. Bé“ Q0.00  A54%
51— Jl?H/ﬂ DDLO0  AdGA5
Wl-03519R7%  00.L00 4545
HL-0T19880 00,00 4545
Hl- Oduéfug GOLO0 4545
055 Q.00 A5
LOLO I & 15 St P7
D0.00 4545
GOLO0 45345
. 5 D, 00 4545
Sk 057674L QO.O00 4545
51'0uuﬁ744 O0.00 4545
00.00 4545
00,00 T 4545
Q0. 00 45415
Q0,00 4545
Q.00 4545
325 O0.00 4545
51055475 QOO0 4545
dj =Q536755  00.00 4545
S1L-0TT567%A  Q0L00 4745
TOTGIZS
DL-GA4T 200 0000 45?6
S1-0445744  Q0D.00 45
S1-C445747 G000 A5
10445748 0000 4594
S1-044374%y Q0.00 4555

O ARY

CONPANY

WIDTH
180 0000

1800000

LEIY L 0000
1830 . 0000
L8 0000
180. 0000
180.0000
18C. 0000
1800000

180 . 0000 |

180, 0000

180.0000 10

160 . OO0
180 . G000
1680. 0000
186G, Q000
1800000
1800000
L8O . OO0
150, 0000
1B0. 0000

18¢. 0000 |
L0000
1800000 |
1680 . 0000 |

R

19
1O
10
10
10
10
10
1¢

» -~
aXstoletylel

e A

Ly
£ ™
SO

-~
o

Lt Y
o Ta
'

1800000 10

- 180.0000

180.0000

1800000 1
18C. 0000 |
180. 0000 1
1860000 .
180, 0000 |
1800000 |
180.0000 |
B0 Q000
180.0000

18¢. G000

1500000
150, 0000
PEGL Q0G0
150.0000

TIEGLO000

—
s
-

et
N
St At S

e e i i 1 2
-~
ol L le ety

,—.
e

16

1¢
1¢
10
10
16

MECn fﬂ‘ LS AN PLIERS COHP oY

SR THEG LTST

-I NI F.(‘r MILLS DIVLIETN

CLEST MOy

PER1LO7

7a107

COLOR

FE BATCH

OO27 OO

QOOV
W lele
QOOZ
0007
GOO7
OOO7
QQO07
OOO7
Q007
Q)7
GQO7
Q07
QOO
Q007
QOO
(O7
QOO7
GO0z
GO0O7
QQ07
QOO7
OO07
GOG7
007
GQO7
0007
CO07
Q007
Q007
Q007
QOO
DOOT7
QO07
QO0O7
QOO7
Q007
QOO

QQO7
OOO7
CQGO7
GO07
QO07

o0
OO
)
Q0
Q0
00
Q0
20
Q0
)
00
0
(a0
00
00
00
Qo
e
00
00
00
OO
OO
Q0
00
00
Qa0
00
(0
00
GO
00
Q0
00
GO
(0
o0

38 TTEMS

GO
O
)
)
Gy

CUST MOs

r t-.”u BUNI R S PRT

SC. 27T
2210

2P0

UNTTS
100
1O¢
100
100
100
100
109
100
100
100
100
100
100
LG
100
1 QG
100
LGO
L OO
100
100
100
100
LGO
1O
1O

1.00
100
100
100
100
1O0
100
100
100
100
100
160

x %, 800

L2¢
130
120
120
120

11}
——
i

GIROSE W H..-Ilr"

YT
TRATLER NU "
B M=
DELIVERY MOTE:
SHIF Dy3TIE =
STOF MO

nllh

L =

id ]

&

200D

Sh gt

oy

FLNLA

SINENIN NSNS

b e e
1]
I NN NININENI NN
ALRER

22ty trs s s ts Teslee o teel
NGRS

P R e e ke e 1 S e e f ek o
5

NN NN

b
33

o i
Besashrsiaslartnsln
N AT

fas S

3
'd

I R N N e

WHHDN
NN

]

m
e
i

1.

1

1

L

1877
1877 !
187715
18R77 1 G
187715
187715
187715
1872715
187715
1RZ71%
Yoo«
TRTZ1E
1LR771S
187715
187715 »
187715

-
'

P 4 000

O

Qe

F'ﬁ

QOB0004157 - LW‘HN!’ WHITE

SASEH0
146407
COACANT 155
FRALOS27
1)

AFFC MATERIAL. CLIST Sk

42607
43007
42800
430053
42802
A42R0F
42907
43803
42602
AZAOD
42RO
A4DA0T
ADG0F
A2602
42007
420053
ADHOD
43007
420032
49062
ADBOD

PEENES
43007
43G90
43003

11"’5!(] 2
‘;f')f‘('\ '|
4OB02
P02
AURO2
42003
22800
AR
2802
42002
YR

AT
43547
AE47
42T A7
43947




AL DR AT Y = Sy L I I NN B Dy W ARV IR BRI I E L 3
: E20 NG BOAD (:)
(:) SEN_A GC. 29479 .

22787 '
0080004 157~EBENNY WHITE
7550 :
16609
GOBO44713S
$8/10/27
00

' TO: CHARLES R WATTS COMPARY CUST MOz 29101 GROSS WETGHT
4321 4TH AVE g ‘ , o VIA
SEATTLE, WA : FELOY TRATLER: N0

. BJL NO

SDOTOr CHARLES R OWATTS COMPANY CUST MOz 29101 DELIVERY MOTE
4121 ATH AVIE MUl : SHIF DATE
HSEATTLE, YA 9107 STOF NG

ITEM # FCOT  STYLE WIDTH  GRD COLOE FR BATCH UHITS P 0 NUMBER AFFC MATERIAL CUST g
: O0.0D 4594 150,0000 10 0007 0D 120 197715 42747
GO.00 45946 150.0000 10 GGO7 00 120 187718 42947

b

&8 AF =3 28 I2 X K&

-~

-
b=,

00.00 4524  150.0000 10 0007 O 120 187715 . 42947
COL00 4598 150.0000 16 G067 0 120 187715 42547
00,00 4595 150,0000 19 0007 00 120 187715 42647
G000 4598 150.6000 10 GO07 O 12¢ 187715 43947
O0.00 4594  1%50.0000 10 0007 0O 120 187715 4057
QCLCO 4598 I150.0060 10 G007 G0 156 187715 42947
00.00 4594  150.0000 10 0007 HO 120 187715 1 43947
GOLO0 4598 1506000 10 GO07 06 120 187715 43947
00.00 4524 IE0.00O0 10 00OY 00 120 107715 ADG 47
CGLO0 4556 15GI0000 10 6G07 66 120 187715 45947
O0.00 4594 1EH.0000 10 0007 09 120 187715 43247
GO0 4596 15G.0000 10 0007 (6 120 187715 42947
O0.00 4594 150.0000 10 0007 0O 120 187715 4D
QOLO0 4556 150.0000 16 GOa7 GO 120 1877 4294?
O0.L00 4595 1504000, 10 D07 OO 120 1877 43647
O0.L00 4598 150.0000 10 GQOG7 G0 120 18727 4294?
0D 00 4595 150.0000 10 0007 0O 120 1€ 49947
GO.OO0 4596 156.0000 10 6007 00 156G 1877 43947
00.00 4524 1550000 10 0007 OO 120 1877 45547

b 25047
by {::39 47
vl 42947
135 42947
5 42947
42947

5 . L
CAdE7I0 00.L00 4594 15006000 10 0007 o0 120 1
SRAA57R1 0 00.00 4595 150.0000 10 0007 6O 120 1
“QAAETGI GOLGO 4558 TS50.0000 10 G007 6o 126 1
“D4A59420 O0.00 4594 15),0000 10 G007 00 120
“QA4SPAL 0G.00 4564 1500006 16 0007 66 120
“OA4EDA7 0000 4594 150,0000 10 0H07 60 120
~QAATTAE  GOLG0 4505 150.6000 10 Goo7 G

fax)
Aild

——
—
)

HE

NN
R AYAYANLNLN NN N ~J
i e e bt e et e e ek - ety

OAA5949 G000 4594 IEDL0000 10 GOHY OO 3¢ 42947
~O4459500 G000 4554 1500600 10 G007 60 26 439447
SGUAZESA  Gh 00 4584 1506000 ¢ 43547

“QAAEGERT Q000 4598 150. 0000
ALPNE QGO0 4594 1500000
OAAEPRT  GOLOD A558 150 . 0000

42947
43547
43947

QOGO7 Q0
DOO7 -

1
1
13
OOO7 00 L2
1
1
QQ07 GO 1240

(2333 4:4d: 14

P
L=

patalistnkatnizato

oomres
NSNS

A4 0.0 A4N%%  150.0000 Q007 00 120 187715 42947
N EG QOO0 ANTYS 15G. 0000 GOO7 G0 120 187715 42947
) 3 OC.00 4598 150.0000 D007 00 ’ 120 187715 42947

42947
42547
42947
42547
432747
43947
432947
42947

OOG7 OG0 . 120 1
Q007 OO 190

|

}

WOLOD 4595 150, 0000 1
1

QOCTF GG 120 }
1

1

1

1

CODIOEA7 0 00,00 4594 150, 0000
RG24 0e QOL0O0 4595 150, 0060
CQEZA6P1  ODLO0 4595 1500000
QOO0 4598 15G.O0000 !

-

ALy

PN ey

-

fepeladolelelsielolalel

-
NN NN N
~NININNIN

GO07 0O 120 1
) . O ;i _ GQO7 G0 T3¢ |
00,00 4554 1500000 10 0007 O 1390
QULOO 4596 1500000 10 GGO7 a6 . 150
GOLO0 4595 150.0000 16 0007 06 ' 139

Pl
ey
BN O0N
NN

f

¢

NSNS
e e e e 3

LT

selraise]
~




FACETiG LIET T T C)

& ifwqa’ T SEl 2e ATLLS BTl
IR SHILOH FOAD
SEHECA 8C. D979

1IF TO: CHARLES R WATTS COMEAMY CUST MOz 29101 EROSS WETGHT 2 20767 e
4121 &TH AVE Nu : VIAZ QOBOCO4]S7-BENNY WM
SEATTLE, WA GR1LOY TRATLER NQz 97550

L o _ B/ HO: 16609

WL TO: CHARLES R WATTS COMPANY CUST NO: 29101 - DELIVERY NOTE:z ‘00804471355
4121 ETH AV NI , SHIF DATEz $8/10./57
SEATTLE, UA PELOT STOF NOs 09 |

TTEM # FCCT  STYLE WIDTH GRD CALOM FE BATCH LINITS MEETR AFFC MﬁTEﬁIﬁ% custT &

-
~—

.
=
[y §

M0LO0 4584 150 0000 Q007 00 ARFA7

R )
L~Q4F5205 ~ 00,00 4594 1500000 10 0007 00 1290 187715 425
L~0a835206 00,00 4594 15C.0000 10 GOO7 GO 120 187715 ' 42947
L-Q&BT209 00,00 CASRE 150.0000 10 DO 00 120 ey 42947
LOQABE21I0 00,00 4564 1H0.0000 10 QOO (0 120 187715 42947
L-046835211  00.00 4504 150.0000 1) 0007 00 120 1977215 42547
L-0A83214  Q0.00 4594 1S0L0000 10 Q)07 O¢ 120 187715 43047
L~0A83E215  00.00 4594 150.0000 10 0007 0o L2 187715 & 42547
L-QABIR1E  00.00 4594 150.0000 10 Q007 00 L2y 187715 42047
[-Q&83017 00,00 4554 150.0000 10 0007 0 Lo a7y 42547
L-QART2IE. O0L00. 459 LEG.0000 16 QO07 0o 130 1R771S 42947
L=Q683219 00,00 4504 1500000 10 0007 0 120 187715 42547
L340 Q0,00 4508 15, 0000 1 QOO7 Qo L20 187715 42947
L0484 O0.00 4594 155 HO00 10 Q007 (0 120 1az715 A2947
L=03562 COLOO  As04 150.0000 10 Q007 6O 120 187715 42007
[ OA80 00,00 4524 150, 0000 1O 0007 0 i 187 AReA7
= (2 QOLO0  A506 150, 0000 %ﬁ QOC7 OO 1’ 42947

L 13

1 3

: Y

e, E
mammomm e

WAL R

: ) i

L-QaBIa42 e (0.,00 4594 15G.0000 10 GOOT GO 18771 42047
L-04B324% 00,00 4554 130.0000 10 Q007 OO 1877 42547
OGBAROTL 00,00 4504 LEGLQ000 1¢  GOGT G i} 135 42R47
L=Q6840204 00,00 4594 1G9, 0000 10 Q007 0n 187715 A2ea7
QABAD0ER . OO0 4594 150.0000 10 GOD7 6o 187715 Q247
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FAX NO, 4253536744 P. 03

573 FPE3
9 Fabyge &F1baerslLab 988 O0vV=3s

Amaco Fabrlcs ond Fibers Company

+  Suhg bk
800 Cirele 75 Prrioway
Allante, Gaorgla 30339
{/70) 965-9025

January 28, 1999
Cov0na4

Charles R. Watts Company
4121 6th Avenue NW
Seatlle WA 98107

B/L 116346
Shippor 1032013

Atnogo Fabries & Fibers hereby certifies that CEF Style 4536 shipped to you 09-28-98,
o AFFC order #8043201301, meets the fallywing minimum average roll valuey:

Praperty | W'Mmgid "1, Minimum Averdge | Mifimam Average |
O ; S {r RelfValues | Rojl Vajye
Ul S w7 {(English)  (Metrdc
Unil Weight ASTM0-5261 1S edydt 115 ¢/m”
Flongatdon ASTM D-46T3 50% 50% 7]
Tensile Steength ASTM 1D-4632 80 Ibs . WIS KN
‘Traperold Tear ASTM D-4513 25 Tbs VTN
Mullen Byrst ASTM D-3786 1G5 psi 1130 kPA
“Asphail Retention ‘Task I'orca 25 0.20 gal/yd® 0.90 L/m*
UV Stability ASTM D-4355 70%/150 hrs __70%(150 hrs
Melting Pojat 3200 160°

Amaco Fabries & Fibers Company manuluciures 3l 1

he nanwoven geotextile fabric cerified
above, The valuos wre a result of testing conducted in on-site laborutories w the time of

~ production. All test methods used are ASTM or industry standards, Test daty is retuined in the
Quality Contro] files at Amoce's production facility,

~W-Blrgess
Quality Manager

JON 28 '89 0g: a6

a/s ove R an




PROGRAM: OES0I29C
DAIE  : 09729798
TEXE  : G0:13

SHIP T0: CHARES R WATTS
4121 6TH AVE WM
SEATILE, WA

$QID T0: CHAR.ES R WATTS
4121 &141
SEATILE,

ITEN #
51-0227¢92
31-0443433
51-0443434
51-0443441
51-0443442
51-0443464
51-0683641
51-08B3647
531-0583449
51-048345%
51-0683652
51-0683¢54
51 0683457
51-0883¢59
51-0683645

“QTALS
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51-023%538
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51-023954 1
51-023y¢42
51-0239¢47
51-0239%48
31-0239556
51-0239457
31-0239¢40
51-0239992
51-0239993
31-0239554
55-0239796
51-0240005
TDTALS

2CCT
0).00
0].00
01.00
0).00
01,00
01.00
0).00
01,60
01.00
01.00
01.00
0).00

0).¢0:

0).00
0Y.00

0).0a
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0J.t0
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0.an
0).00
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¢).un
g1_on

AVE kW
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150.000G *

150.0000

150.0000 -
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150.9000
150.7000
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150.0000
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120.0000
120.0000
120.0060
120.0000
120.0000
120.0000
120.0000

i
‘Q
ia

AHODO :ABRICS AND Os COMPANY
PACKING LT
SENECA WILLS DIVISION
520 SNELOH ROAD
SENECA ST. 20679

CUST X0: 25101 GROSS WEIGHT:

Vik:

fa1az7 TRAILER NO:

B/L HO:

CUSH A0: 25101 DELIVERY NDTE:

SHLIP DATE:

8107 STOP NO:

COLOR PB BAYCE URITIS P 0 NUMBER
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15 ITEMS + 1,800 yp ~

30 ITEMS +4 380D YO f

3905
DOBU004 15T-BENNT WRITEHEAD INC
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APPENDIX E.2
CONFORMANCE TEST DATA




WRS Infrastructure WY9E:8 71-eny sulL pan)
& Environment, Inc.

LETTER OF TRANSMITTAL

49 gHSouth 300 wast
Sall Lake Clty, UT 84123
hone: (801) 265-2323

Fax: (801) 265-2397

Q): Stuart Triolo, Project Coordinator Date: 6/2/98
Weycrhaeuser, Compuny Transmiital No.: Informational-004
101 East Marine View Drive Project Nume; Mill E/Koppers Site
Everette, WA 98201 Everett, WA
Phone :425-339-287] Client's Ref. #: 98-00094 (10/12/9%8)
Fax: :425-339-2786 Contractor: WRS I & E, Inc.
WRS Job #: 99-6028
I'rom: Randall W. Richardson, WRS I'roject manger
Signature:
We are sending: [] Attnched [[] Under separate Cover
Via: O u.s. Mail Expresz Delivery (54 Facsimila (sent lo EMCON)
The following: [] cosrespondence [ Plans (] Progress Paymems
[[] brawings (] samoples ] specifications
Submittal ] change Order ] Subcontractor
[} Cenitied Payroll (7} schedula (] Netitication
Dated | Copivs| Pages Description

5/24/99 I 1 | Asphalt Treated Base Coarse ("ATB") Compaclion/Density Test Results

N

3/28/99 1 1 Asphalt Pavement (top coarse) Compaction/Densily Tcst Results

These are transmitlcd:

[] For Appraval [] For Raviaw And Comment [X] As Requested
D Foer Your Use D Approved As Noted ] Returned For Corractions
For Your File (] Approvad As Submitted [} Returned With Corractions
Remarks: (Correclion in underlined bold print below)
cc: Kent Wiken (CMCON), WRS job filc.
File: . c\98-work\Weyerhst\ransmtl.xlw
chpt signatue: (please sign and fax back) Date:

c0 'd L6EcS82I08 'ON Xvd SdMt WY BE:60 NHL 6661-cl-oNY
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FaX NO, 8012652397

38 AM WRS

AUG-12-1999 THU 09

€@ d L0l

R\

. » |
In-Place Density Tests o
(Bituminous) e

Project; % 7 Date: .{/z ;FA? “@
R

2

]

D

;J']

)

]

T

_ o

7

Y
§:36AM

)
INotes: MJ@ il 2 PR (st~ JG.H-(\D f,'da s PP gvary  TAom@ paoT

Alen T Fipias % O=paSiTY & THES  Fime <, _
) )

Received Time Avg.17.
Br9 Brs Scr

23 end

S=8akai
R=ruhber tire Tasted By:
Sh=3teel Drum
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FAX NO. 8012652397

AUG-12-1989 THU 09:39 AM WRS

O

Project: V/ ECEl s e EZ

In-Place Density Tests

{Bituminous)

Date: gé’z’/ﬁ/

oo E fiopperes

S JACT L Bof “Roller Vib. | - Rice Cotr. %
. |'s - .- Genéral Location Temp- |- Passes Type ..or Time | PCF Density factor ‘density
e oL e aﬂ: . Static . c . -

1 NLs EDGE w5~ 5 F 7 S D N, 1230 /95 6| — 255"
Z Sie Cofmwmg /%2 & /v /s v |tte.0| /55 0 — S Z o
2 | varuory  FAD /sy 13 20 /= | 1w 19438 /5% 0 T, 7
S| hows QOuantrT zZz. 2. 40 v s (90, % =0 .47
2] N lodwEe — o 3 = v 1753 n 72

Notes:

2 Asr

ﬁr::c.f P28 JAS 3 oA o sm CD/}/{—CAI‘*‘“ g@ffllda—&w%r

v

S=Sakai
R=rubber tire
SD=gteel Drum

Tested By:

§:36AM

Received Time Aug.12.




March 30, 1999

Mr. Sam Bautista

EMCON

18912 North Creek Parkway, Ste. 200
Bothell, WA 98011-8016

Subject: Laboratory Testing of Geotextile
PSI Project No. 578-9T031.2

Dear Mr. Bautista:

On March 8, 1999, the Chemistry Department of Professional Service Industries, Inc. received one sample
of geotextile material for testing. As you requested, the geotextile was tested for fiber melting point and
asphalt retention. Results from these tests are summarized in the following tables. No additional testing or
consulting was requested.

The melting point of the geotextile was determined in accordance with ASTM D276-87 (Reapproved 1993)
Identification of Fibers in Textiles Sections 26-30 Fiber Melting Point. The geotextile was tested on a
laboratory hotplate by laying several fibers between cover glasses and increasing the temperature of the
hotplate incrementally until the geotextile was observed to melt. A magnifying glass was used to aid in the
identification of the melting point. Results from this test are smummarized in Table 1.

Asphalt retention was determined in accordance with a modified ASTM D6140 — 97 Method to Determine
Asphalt Retention of Paving Fabric Used in Asphalt Paving for Full Width Applications. The modification
was the substitution of asphalt 6422 for AC 20. The distributor/manufacturer of asphalt recommended
6422 as a substitution. The method called for the average of values from specimens cut in the “machine”
direction and the “cross-machine” direction. No obvious warp or weave pattern was apparent in the
geotextile, so specimens were cut perpendicular to one another. Results are presented as averages of four
specimens from each direction as well as an average of all eight specimens. Results from this test are
sumimarized in Table 2.

These tests were made and reported based on the specific sample provided to us by EMCON. We assume
no responsibility for variations in the quality of a sample made by persons or under conditions over which
we have no control.

Professional Service Industries, Inc. « 3257 16th Avenue, West « Seattle, WA 98119-1706 » Phone 206/282-0866 « Fax 206/282-0710




O

Professional Service Industries
Infermation To Build On

EMCON

PSI Project No. 578-9T031
March 30, 1999

Page2

This report is provided for the information of Sam Bautista and EMCON only. If this report is reproduced
and/or transmitted to a third party, it must be reproduced and/or transmitted in its entirety. Any exceptions
will be made only with the written permission of PSL

Thank you for using PSI. If you have any questions, or if we can be of further assistance, please contact us
at (206) 282-0666.

Sincerely,

PROFESSIONAL SERVICE INDUSTRIES, INC,

(i

Clinton Holzhauer, Se

r Chemist

Reviewed by:  Jeffrey S. Thompson, Manager 1
Environmental and Chemistry Department — S




Professional Service Industries
Information To Build On

EMCON
PSI Project No. 5378-9T031
March 30, 1995

Page 3
Sample Received: 03/09/99
Sample Tested: 03/11/99

Table 1
RESULTS FROM THE TESTING OF GEOMEMBRANE FOR
FIBER MELTING POINT
ASTM D276 — 87 (REAPPROVED 1993)
Resulis Presented in Degrees C

Geotextile — 160° C —
Sample Received: 03/09/99
Sample Tested: 03/12/99
Table 2
RESULTS FROM THE TESTING OF GEOTEXTILE FOR
ASPHALT RETENTION

MODIFIED ASTM D6140 — 97
Results Reported as Ounces per Square Foot (oz/ft*) & Gallons per Square Yard (g/al/yd®)

Samiple (Average oZ/ft2)
Geotextile Machine Direction 4.66
Geotextile Cross-Machine Direction 3.25
Geotextile Total Average 3.96
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APPENDIX F
SUMMARY OF EROSION CONTROL SUBMITTALS
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i SR ; ; Jun-1-99 11:08AM; Page 2/3
Sent By: WRS I&E, Everett field office :25 257 07681; ; ;

(x> SYNTHETIC INDUSTRIES

Geosynthetic Products Division
Smart Salutons in Synthates®

GEOTEX™ 801 Nonwoven Geotextile

GEOTEX 801 is a Polypropylene, swple Gber, needlcpunched nonwoven geotextile manufactured at one of
Synthetic Industrics' facilities that has achicved 1SO-9002 cenification for its systematic approach 10 quality. The
fibers are needled 1o form 3 stable network that retain dimensional stability relative to each other. The gcotexiile is
resistant to ultravioler degradation and (o biological and chemicat cnvironments normally found in soils,
GEOTEX 801 conforms 1o the propenty valyes listed below' which have been derived from quality control testing
performed by one of Synthetic Industies’ GAI-LAP accrediled laboratorics:

E

MINIMUM AVERAGE ROLL VALUES?

PROPERTY TEST METHOD Enplish Metric

Mgghnn['et

Grab Tensile Strength ASTM D4632 205 Ibs . 900N

Grab Elongation ASTM D632 50% 50% ——

Puncture Strength ASTM D4833 105 Ibs 465 N

Mullen Borst ASTM D3786 350 psi 2410 kPa

Trapezoidal Tear ASTM 4533 851bs - 378N

Hydraulic '

Apparent Opening Size (AOS) ASTM D4751 80 US Si4 Sieve 0.180 mim
O Permitg vity ASTM D449] 1.50 segt 1.50 sec!

Permeability ASTM Da49] 0.38 cm/sec 0.38 cm/sec

Water Flow Raic ASTM D4491 110 gpmy/(e? 4480 Ymin/m?

Endy_'rgngg

UV Resistance ASTM 4355 . T0% 70%

_{(% retained afier 500 hours)

NOTES:

' The Broperty values listed below nre efTective 4/28/97 and are subject (o change without notice. o [[{??
? Values shown ere in weaker principal direction. Minimum average roll velues are calawated as the typical minus wo
standard deviatjons, Statistically, it yiclds a 97,79 degree of confidence diat any samples taken from quality assurance
lesting will exceed the valuce reported,

SELLFA uaxEs MO WARSANTY, EXPAELS co IMPLIED, COHLERNNG THE PROOUCT FLRNSHED HFRELNOER OT-ER TN AY THE DWE OF DELVERY (T SHALL AE OF THE CLMLTY 4D
SPECIFICATION STATED MEREIN Awr IMPUED WARRANTY OF 2mess Fow 4 PATTICILAR PLRACET 15 EXPUESSLY EXCLLDED. A0, TQ B EXTINT THal T &5 CoMTRAAY TO e
FOEGOING SEMTENCE, Ay IMPUIED WARLAMTY O MERC s AZILTY 1 EXHAEESLY LUGLUDED. ANy FECOMMIMOATIONG WADE MY SLOLR COMCLANMNG TV WEES OR AMALCATIONS

LLER MAAES MO WARRANIY OF RESLLTE 10 BE CETAHED. ¥ THE POCOUCT DACS beT? MELT BYNTETIC WOUATRIES CLAAENT

OF BAID PROOACT ARE A(UEVED RELLSLE apD G
PLBLAKIN SPECIFCATIG, A THE CUGTOMER, GivES MNIDCE T SYMTHETIC MOLGTRVES B FORE WETALING NG PAOCLICT, THEM SYNTHETIC BOVETRILS Wi REPLACE Tif
D PACOLCT WITHOUT G1USRLE OR MEF UmD IHE PLNGrIASE ARCE

Synthete lndustries, Inc.
4019 Indusuy Drive « Crumanooga, Tennesses » 37416 « US4
Telephons » 427.865.0444 « Fag » 423.899-7619 « |-800-621.0444

Received Time Jun. 1. 11:0AM




APPENDIX F.2
SEEDING SUBMITTALS




MEMORANDUM

TO: Stuart Triolo DATE: May 19,1999
Weyerhaeuser PROJECT: 40141-037.123

FROM:  Kent Wiken, P.E.W
EMCON

Via Facsimile - 4 pages (425)339-2786

RE: Followup Memorandum
Technical Transmittal Number 15A
Seeding Requirements
Weyerhaeuser Mill E/Koppers Site Remediation

In regard to my memo of May 18, I have now received and reviewed the remaining items
for the seeding submitta] (these items are also attached):

1. The revised hydroseed mix certification letter with respect to the non-
phosphorous fertilizer proposed at a rate of 200 Ib. /acre.

O 2. The manufacturers certification sheet on the fertilizer

3. The certification letter that the wood fiber mulch proposed is free from weeds
and foreign matter detrimental to plant life,

Based on this information, the proposed seeding products are acceptable for use on this
project. Ms. Davis indicated that there would be no change in the bid price. The non-
phosphorous fertilizer was more expensive per pound; however, requires only 200 Ib./acre
vs. 400 Ib./acre (as previously proposed).

Please do not hesitate to call if you have any questions.

cc: Brian O’Neal, Pete Seybert, Russell Stolsen - EMCON.

O.

BKAHYDSEED2.DOC-95\ kwiken:1




MAY-19-99 WED 14:45 BRIARGREEN FAX NO. 206 830 9124 P.02

Leaders in
Hydroseeding Technology

O

ﬁm m m mﬁlﬁw

[l m'u\_'n\ \Mwﬂ Hifoe: gl

Cecon Gorpuration May 18, 1999
FO Box 1614

Tacorhg, WA 28401

Fe: Weyerhaeuser Mill Everstt (Revised)

Dear Bufch:

Sriargreen, Inc. wilt supply the hydroseeding as specified on the above mentioned project. Our
applications rates are as follows:

Per Acre
1200H Weod Fiber
1204 Sasd (40% Per Rye, 40% Creeping Red Fescue, 10% Hightand Bent, 10% Clover)
2004 Fertilizer (25-0-15)
O If we can be of additicnal assistance, please call me at 1-800-635-TURF.
Smcma!y, f\
iy :,(/ ’
Card) Davis TTT—

General Manager
Briargreen, Ine.

Briargreen, inc.
P.O. Box 6639
Kent, Wa. 98064

(800) 635-8873
(253) 630-5024

Q Fax (£253) 630~ 9124
e-mall phil@briargresn.com

www.briargrean.com

Roceived Time Mav.19. 3:54PM




MAY-19-89 WED 14:46

O

Tar s

BRIARGREEN

FAX NO. 206 630 9124

Fiber Marketing International n’éfw fim E

P. 03

e

)

CERTIFICATE OF COMUILIANCE f£foxr ECOFIBRE Wood Fiber Mulch,

EGOPIBRE e

EQOVTIBRE 4
wood chips,

manufeotured to meet the following speclfications:

& wirglin wood £iber mulch manufactured from 100% whole
RECOFIBRE le produced by a thermo-mechanical defibrating

procesy and manufactured to contain a specified range of flbers
ayaragiag 0,15 inches or longer and with 507 oxr mowxe retained on

& 28-mesh gereen (a4 ¥yler Ro~Tap method). The manufacturing process
of pressuvized diszc refinlng separates the solid wood into its
{ndividual fibers sud fiber bundles. '

approyvad

EQOTTERE dlepevan ﬁﬁwidly in water and remains in wniform suspen-
sdon unday agitagion. It blends with seed, fexrtilizer and other
and gpedifiad materials to-form a homogeneous slurry.

When applied with hydraulic planting equipment, the fibers forwm a
girong molsbure holding met while allowing good percolation and
favorable micrd-alinste for seed germination and growth.

Tha fibers arve colsred greepn with a water-scluble non-toxic dye

to help the operator apply ECOFIBRE uniformly. The green color

Bl3e gives a temporary prass-l11ke appearance to the covered area.
The dyve will nét ptaln masoury, concrete, asphalt or painted gurface,

TOOFIBEE spanifications are monltored by the Canfor Technical
Sarvlices group, Tests are conducted using secientifically sound and
relisble methoda. Other test mathods may produce glightly diffew-

enl mesulbs.

¥olszure Conient (Gotal welght basias)
Qupantiec Matter (oven dry welght basis)
Ash Contiemb (oven dry weight basis)
pH ak 3% oonaistency In wetey
Moistura hiolding capacity

{grams of water pex 100 gms oven dry fiber) min,1,250

N

O (=

Febresant
[A’”j

A Tvre

4311 Received TinsMiay.To.R 3:5{) 08059 ~(208)277-8958

127+3%
99.2%%0. 2%
0.8%+0.2%
4.5 20.5

FAX 208-277-8871
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APPENDIX F.3
CITY OF EVERETT SITE GRADING PERMIT




LT RVEVEY

N T A A . RS 0 CE—
-~ PR R -":':":'-*:r,?—t_"!.'?"_'"'“af""-"‘;‘,‘7-"-"? -.,'.a,!?.‘,aﬁ...,..-.r;——‘.?.;.-. ’.?_ s?f;ﬁ,—?',%’@?__g‘wﬁmwﬁ WP*WWT

’

. - o /
PUBLIC WORKS PERMIT oo 24/38

PUBLIC WORKS DEPARTMENT Pubiic Works Permit & 23/ /=2
3200 Codar Street 7
Everett, WA 98201  255-8810 Building Perit 4
TYPE OR PRINT ONLY Public Works Fae § 224
Werexhoewer 101 East Moring Ve oz, EVuw:I]“ WA ‘78’201 33523
Crwnbe Majling Address City .
SA.me
Apgplicant : Mailing Address City - Zip Phone

t™al} E/kome,(c S&e AGJ—“’*F” Qxc,r.u)chf-\nS u.u‘hn Soand pm‘i‘(q Cryn <, F':-!/ rqu?

Do(‘h‘—»\ Q‘E‘ 7 AR Sr:l"ﬁ ..Arn\ Soand c\._-sg‘f“t Lo h-ch Q p_g_r-‘-—cu’;pqd w:'H‘\ Z:'Cc/qu
T Conza; < redSec bt

PROJECT A-Igrng%ss (it own) o ShApe A< aleil.

Attach four (4) copies of plans fo( propased werk - Draw 1o scale and nete the following if applicable:

=pProperty Lines  ®Cutline and dimensions of all existing and proposed structures on tha lot  ®Existing and proposed wiflities
sCentedine of street  ®indicate North  ®Show any proposed grading changes  *Show measurernents

Describe Proposed Work Excasate obest 1500 ya3 of Cm«m,;‘dea selsFremtern o I Lu
I%

DO NOT WRITE BELOW THIS LINE
O . PERMIT CONDITIONS:

1. All calls for inspection shall be made 24 hours in advance - phone 258-8810. .
2. All work shall be performed in actordance with this permit and current City of Everett Design and
Construction Standards and Specifications.

3. Call Location Underground Service 48 hrs. before you dig. TOLL FREE NUMBER 1-B00-424-5555.

4‘ t‘—%&?ccfi ..S'/[‘/‘ [fance Qs ﬁ/"afoafeo'/

5 Phor‘.zc_‘ll' S iy Oli"-”ns wzﬂ{ p[%:ﬁ/pq_ér:c,
R hHaylals as proposed. 07-21-98 11:33A%

6, heep erty Sheets c(zan 2t all 71;'/1-13,1.4‘., 951%_ |

109,00
OTHER 126.UG
T UTAL 226.00

| POST ON JOB

CTHER ZLéw
A CHTIES

ACKNOWLEDGEMENT OF CONDITIONS
The undersigned ownet/applicant hereby agrees to hold and save harmiess
7 .'1_1/73 the City of Everett from any and all claims for damages, costs, expenses, or
s causes of action that may arise becausa of ingtaliation and malntenance of
,..Apprd(aed!)/ C}pd(ruc! - Date/ the mnprovement or other right-of-way use hereto appiied for and fucther agroes
(__) o to remove sume upon notice from the City and 1o replace public propecty
X gl (— A-1-94 damaged thereby.
FIMAL INSPECTION Date
e Mot et T
Signature of Applicant Dats

WORK AUTHORIZED BY THIS PERMIT MUST BE STARTED WITHIN 180 DAYS OF DATE PERMIT IS ISSUED AND THEREAFTER IS TO BE DILIGENTLY PURSUED TO

—— e - s

R




APPENDIX G
SUMMARY OF PIEZOMETER !NSTALLATION DETAILS




’ s e T Y T T e I T G O s e
FEB-84-1999 @7:28 CASCADE DRILLING 425 485 4368

RESOURCE PROTECTION WELL HEFOK )
o _ starT cano o, X 0 3990}
- PROJECT NAME: Wg,;egﬁg‘azé{' /Y4 COUNTY: _ o ghdvmsSh =
WELL IDENTIFICATIONNO, AE] 222 [J2 <[4 ocano@ov Adv se ¥ TwiZdAl rSE

5 T Sy

P.84-86

DRILLING METHOD:__ /St STREET ADDRESS OF WELL: -
oRiLLer:_Hrizqe G . GoSeo.. : (ol E. Herure Vu;,«) Lo, (erodl
FIRM: ___ Cascade Drilling, Inc, WATER LEVEL ELEVATION: 3
SIGNATURE:___ /54,4 GROUNO sunFA?s ELTV:\TIDN: N/A
CONSULTING FIRM:_”_ (4R wstawen: ) (26199 :
REPRESENTATIVE: AL i S67) peveLoreD: A8
' 7033
AS-BULLT WELL DATA _ FORMATION DESCRIPTION -
m )
- T
1 - . o . 1
| —e T —|SUReRCE (8 THT TIRE) ARpRK| 7 ] £n . :
O = WELL, COVER b |
! I _TE\;/ , 1)1‘0-.4 " /H&C,/?, Sl f
! WAV S o7 CONCRETE SURFACE SEAL ' _ !
T NN DEPTH = 1/ft ~ . T
| \ }§ I
‘ N \ ~ _ Ft. l
! § 4% -PVC BLANK 2. "x &' [
| }
| N N .
~r N § , | -
' § N BACKFILL £t 1
o h e TYPE: . Mf“u C 5 [
o
O ! G i
i %‘? B ., N |
T o ) | PVC SCREEN - - "x 3.6 T
'l i SLOT SIZE: (/) @ :
| ‘f‘ ' [
| “’ i
7
- & ' | araver Ak _ gt _
: -t MATERIAL: 78/, colo. |
! G - 1
[ *-}ﬁj g‘%’ :
1 e Py 1
Bl i
l e !
! ’3, ,:é:,% , !
! i wery pepr & 0 b |
T N T
| |
I :
[ ]
P ;

: SCALE: 1"

ECY 05012 (Rov, 11/09)

Ty r— N T B vt e U T e gk T S ' MR P ane e e e e e L L T (Pt Diatay

. PAGE OF




RrRcuecCclLVEa., =] /=49 L = Y = Tt~

oD oo T T DT oy VR T e T T e OO T e 3 L= v h S

FEB-B4-1999 @7:28 CASCADE DRILLING 425 485 4368 P.@3-06

RESOURCE PROTECTION WELL REPORT __
startcaroNo. R 7 3990/

- PROJECTNAME: _Moeyer AU 30r et couNTY: __Conpherush

WELL IDENTIRICATION NO. AA] S3( / F2. 15 . Locaton ALwn sec ¥ TwiZﬁA\ RSE

@ DAILLING METHOD: __#7-5A- STREET ADDRESS OF WELL: -

priLeR: Friasm G . Gose.. r0] E. FHarige Vn,‘eﬁ) Lo | Everodf

piaM:  Cascade Drilling, Inc. WATER LEVEL ELEVATION; 5

SIGNATURE: B GROUND SUHFACT ELEr'ATION: N/2

'
CONSULTING FIRM:___ LR S INSTALLED: b :
REPRESENTATIVE: _ A2l At biprd SE# peveLorED:_ N
7 .
7032
AS-BUILT WELL DATA ' ] FORMATION DESCRIPTION
: . T

T — l ‘ N A Db B R gl \d{qwg I

: S BRI o CURFACE (@ TRAT Fime) ARG 6,95 o -7 & - l

1 N == WELL COVER - . : d’ |

| 2;:,L Wl NP prown / black  som !

! N T 7 . CONCRETE SURFACE SEAL - . 1
T N DEPTH = 1/ft T
1 N : )

: § n l ‘4\ i ft. I
1 AN ~PVC BLANK X i
| § j

| % \ ,_;_
T § BACKFILL 3 £t |
o h ey TYPE: b-ﬂMf'- Chips : \
: B - - ft, ,
( ] 2 I
: - |
et gt LPRL -
T - | pve screm_2. "x 3, ¢
i T SLOT SIZE: , 010 '
| -9;"'3'- B ; |
| g‘é I
1 el .
| i'i’* LI 1
e —0 ___ GRAVEL PACK £t .
-T- E‘?‘i‘ I.._. . Io/ ’
Eihg e .
I iy i i
Pire bs
. = '
' g .
l w2 !
;‘:' i ‘\1’1
a g h T
! " '
1 é\'f*.{J ?%fg: - !
b i |
' L —
[ sl o )
| i WELL DEPTH _] ' » :
VT s T
! |
| |
l )
N 1 . [ l ,
SCALE: 1" = . PAGE OF

ECY Q5012 (Ao, 11/89)

| i et T S S i et v e w A b gy i WP aet e




MBSl VYEW.e "2

L= B S e iy

- FEB-B4-1999 @7:29

RESOQURCE PHROIECIUN WELL HEFUNR

- PROJECT NAME; IV

Wegyerhuser
WELL I0ENTIFICATION NO. AAE3_ 324 [ P2. - 24

s L e L e e AT B e e T i e T ey e g = i

CASCADE DRILLING

/A

425 485 4368

> =Ty =

P.@5/86

stanT carono. K 0 2990)

COUNTY: _QSKMLMISA_- '

LocaTioBu e A see F. Tw’.ZfTAS RS-

DRILLING METHOD:__ #4SA- STREET ADDRESS OF WELL: -~
DRILLER: G . GCpse_. 1ol E. Herure Lefﬂ) Ly Eeredt
ARM: ' Cascade Drilling, Inc. WATER LEVEL ELEVATION: __ 8 '~ .
SIGNATURE: " ; = GROUND sunmc{s ?-ELE}MTION: N/A
V -
CONSULTING FIRM: ___ R S INSTALLED; 126799 :
REPRESENTATIVE: ﬁ&ld}r_/@{mm’sw oeveLopep; \/8
) G033
AS-BUILT WELLDATA FORMATION DESCRIPTION
R IR I W O N
| AR 1 1 h.,_s\ ~ -d“'|""“" gMRF!:Lj_; \p’ ‘i“d‘,“ [ j‘ﬂ’:\ /{”’-‘{} ;lf.a? J,ﬁ'\ 0 _ g ft‘ .
! e Lri-—l-l.’_ A WELL COVER : /
C el ERY brown Jhlnck Sowa
1 e B | OONCRETE SURFACE SEAL :
T Vi DEPTH = 1/ft
NN :
' NN\ ‘
1 § § Z . , - k.
| N & “PVC BLANK x 3
| N \
| Qt Qtt BT}
T N Q\ mckrrry, 2o b gr
\ hm R TYPE: .éZAGJL- (:hfﬂlf
o 55 7 - ft.
O A .
! |
T B | pvcscREmN Z " B
' . SLOT SIZE: , O/ O
?},‘i: i
' — ;
i - '
! e %% | T
il i %"% GRAVEL PAK 3. &
bsA Ron .
| - MATERTAL: IOZ 26 Stand
) R -
Taing d-Al 1
L Hal
' o —
| }E: x’%
1 Eg B - ,
1 il WELI, DEPTH 3 ' "
- :
!
!
I
}
L

B B B e L Rl

Q SCALE: 1" w

ECY 05012 (Ray, 11/09)

B ey (N B R Bl YA sy S vofany et et Y C

. PAGE OF




AP e ¥ e

W

WELL IDENTIFICATION NO.

L e B A L L

FEB-84-1995 @7:29

CRSCADE ;;_I:E?N_g""“"
RESOURCE PROTECTION WELL HEFUHI

A
23

" PROJECT NAME: gﬁ%é;g; %

© s ey

T ey e o O O T T e

425 485 4368

Quethy '

P.B6-86

stantcanono. A 0 299 0)
county: _conshbrmsh_

LocaTioBwW i Al see ¥ wZIA RSB

ECY 050-12 (Rov. 11/09)

LB e g R S Fana AR et Ry, ——

O DRILLING METHOD: ___ #4SA STREET ADDRESS OF WELL: _ -
DRILLER: e . 0l E. Mdfm.é‘ L;Lf«.) Ly verett
FIRM: Cascade Drilling, Inc. WATER LEVEL ELEVATIOM; .
SIGNATURE: FBA"'L“" GHOUNDSUFIF’A Erit; vé’\gon: N/A
CONSULTING FIRM:___ (4R S INSTALLED: _ r
REPRESENTATIVE: @@&Wsaw bEvELOPED: _MD
' ’ G032

AS-BUILT WELL DATA FORMATION DESCHIPTION
H - JfﬂW1 -
I ) , Py
| SURFACE (AT TEAY 1o ps"s Nppfmy | 7,7 & :
WA ! ) COVER LR ACT I I & B D PO B 0 i v t. .
I f\J\ ]
l :::_,Lj I brown [ bleack, Souel
i W | CONCRETE SURFACE SEAL .
N DEPTH = 1/ft
H N R .
N N L, w - £t
I -»
l : \\Q 4\\\ -pvc pravk 2 "z 2.0
1 Q §
| § %
T N R BACKFTLL _ 2 ft.
.' N N TYPE: Doand. (hays
T " PVC SCREEN - &y §
‘ ] SLOT SIZE: |, 0[O
. i
! e ]
! i GRAVEL PAK 5 , b
- 2+ 7 e,
T ?*3 po MATERIAL: IU[?O 55,,,,1(]
i) P a
. L
1 [l
e S
t o
1!'_:;‘, ‘.o}‘;
! -
! 'g %J‘.
! PeL_Tay) were peem ]+ (o v
T ~
]
|
l [
N
O SCALE: "= PAGE GF

R B R s B B

TOTAl

P.AR

)

————




nRnecelved. - =7 <799 feBbAn: T aEs ED FOnnT e T WHY  LeE;  Eve T e T e T OO T oy ] L L
FEB~B4-1999 ©7:28 CASCADE DRILLING 425 485 4368 P.p2/W6

RESOQOURCE PROTECTION WELL REPOH
startcarono. X 0 2990)

PROJECTNAME: _Wocqer A8 Ser it coUNTY: o ghdriush
WELL IDENTIFICATIONNO, AEw] 335 1 PZ 24 tocano®du Nudw se ¥, Ww24A RSE
Q DRILLING METHOD:__#4SA- STREET ADDRESS OF WELL: -
oRLLER, Briaan G . Cose . 100 E. Marime Vi) 4 Eaerott
FeM: © Cascade Drilling, Inc. WATER LEVEL ELEVATION; __ 2 .
SIGNATURE B s GROUND SURFACE ELEVATION: __ N/A
CONSULTING FIRM:___ {4 )2 S INSTALLED: __| [26 99 '
REPRESENTATIVE: A& sty Kitiord S67 peveLopep: V3
d .
7033
AS-BUILT WELLDATA FORMATION DESCRIPTION
T : .7 - T
. u/{/il!f.,‘._ . .
: CURTACE (2TEET TIREY APROY [ 772 J by U :
VAT H 1 -~ e A '..; ?‘ ' . -
| AN — L5 WELL COVER 0 6]‘ et - :
! A | brown }blﬂu;ll somd '
) A | CONCRETE SURFACE SEAL " . |
T N DEPTH = 1/t T !
RN - .
1 \ o - = \
1 ﬁ N PVC BLANK _ 2 "% 2.6 r
| § \ }
! '§ % _ !
T N\ BACKFILL __ L. ft. H
v NN reee:_yoT, Clhafs l
1 ;’3}" ﬁ’" I - ft. :
O : - I
! % % }
Bl ’,% PVC SCREEN - 2 "y 4 ‘:‘
s .
1| o SLOT SIZE: (/10 \
I % e It |
] _‘ 4 ] b
! W GRavEL pAk 4:6 gt :
i %"? MATERTAL: Je I T
! = %28 _colo. |
I ik !
l i [
, i ,
éﬁ
T W T
! ged - (
I o I
' . .0 ’
I g WELL DEPTH ' n I
o — T
) i
b |
.l |
} 1
SCALE: 17 = ’ . PAGE OF
* ECY 05012 (Rov. 11/09) . ‘ I

B A SN R e e @ bagt gy gt alett s L
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FEB-84-1999. @7:27 CASCADE DRILLING 425 48

RESOURCE PROTECTION WELL REPORT
svanT carono, X 7 3990/

S 4368

P.B1-86

' PROJECTNAME: _Wecy0r S8y SEr WJ/L COUNTY: _ Com A iSh .
WELL IDENTIFICATIONNO. B 234 [ P2 =33  rocamoBdv Auwn soc Y. w2aa) R SE.
O DRILLING METHOD: ___/4SA- STREET ADDRESS OF WELL: _ -
oniLLen, Friasm. G (ose. 101 E. HarineVie) & (ero bt
FIRM: Cascade Drilling, Inc. WATER LEVEL ELEVATION: __ 3~ . .
SIGNATURE:__*___ Por— Gnounosunmc?aermtow N/A
CONSULTING FIRM:___ LUK S wstaLLeD: 1 {26]99 )
 REPRESENTATIVE: _ A% S8 peveLoren: N 0
' ' 7033
AS-BUILT WELL DATA B FORMATION DESCRIPTION —
-
1 . o , J’“‘ﬂ’f - ]
1w SURFACE (& TRAT 11 ) RPPRER| € 0 () g )
, S =, . WELL COVER === ' 1
1 Wi - brewn | black, Sond !
! % | CONCRETE SURFACE SEAL . 1
T NS - DEPTH = 1/ft T
NN ' . w :
N \\\ . 2 "3 -
| HQ AN “PVC BLANK X [
- )
| N N ,
-1 l\\ ::: : T
! § \\{ BACKFILL _ ) g, !
; N RN TPE: bl Clups |
! g ' - ft, ,
o s
! foryy N 174 . o~ !
.}; s . z . -
N . | PVC SCREEN 2 "y 3! NEM
' A SIOT SIZE: | 51D ~ '
EES é:’?’. e 0 N
I ";{1 J\‘:;{_ﬁ L \E\ }
. [ 7Y & *
) e —he EAEVIRR b
i - | craver PACK 3.5 £t —\Jhb -+
L . :
1 . MATERTAL: /34 colo, N § ¥ |
| "*‘a Re: |
} i NEE
1 §€§ é Ei 8 -4 E' |
N i 2 |
I J% ) | < !
! B 7 R |
! B WELL DEPTH 1 " % ]
C T ~ 1 . T
. AR |
W [ x
i Slels £ ¥ |
1 ;o

SCALE: 1“= . PAGE oF
ECY 050-12 (Rov. 13/09)
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To:

WRS

LETTER OF TRANSMITTAL

Stuart Triolo, Project Manager Decemb.er 4, 1988

Infrastructure & Environment; Inc.

Weyerhasuser Company
101 East Marine View Drive

Everett, WA 98201

Phone: 425-339-2871
Fax: 425-339-2786

Date:

Project Name:

Client's Ref, #;

Contractor:

12833 NE Airport Way
Poriland, OR 97230
{503) 252-0277

Fax: (503) 252-0312

71598

Transmittal No. Technical-013
Wevyerhasuser Mili E/Koppers

Site. Everstt, WA

98-00094
WRS Infrastructure &

Environment, Inc.

From: Alex Soo, Program Manager WRS Job#.  4412-98-4057
i Subcontractor. Cascade Drilling, Inc.
A ley Lro_: 2/"”49‘ Supplier: Various Suppliers -
We are sending: /Er Attached - 0O Under Separate Cover
Via; A U.S. Mail O Express Delivery O Facsimile
The following: 0O Correspondence O Plans 00 Progress Payments
0 Drawings B8 Samples L1 Specifications
& Submittal O Change Order 0O Subcontractor
O Schedule a| O
Dated Quantity Description - Ref. Section
Various 1 set Data on proposed casing and backfill materials; 62671, Piezometer
(12 pages) shop drawing for a flush mount water tight vault | Installation, Part 1.2
(pre-assembled unit) and installation instructions
Various 1 set Proof of state license - WA water well 02671, Piezometer ‘
(3 pages) construction operator's licenses Installation, Part 1.5 C
—
These are transmitted:”

.Eﬂ;or Approval

O For Your Use
O For Your File

Remarks:

&For Review and Comment
O Appraved As Noted
0 Approved As Submitted

O As Requested
L Returned For Corrections
O Returned With Corrections

In reference to Part 1.5 B regarding

WRS has previously submitted this |

also been previously approved.

the minimum 3 years documented experience of the drilling firm,
nformation. The proposed drilling firm (Cascade Drilling, Inc.) has

ccl

Brian O'Neal, P.E., EMCON Project Coordinatér

Randy Richardson, WRS Site Manager

WRS Job File .

ORIGINAL IS
IN PROJECT
FILING

b




& CASING

R

ENVIRONMENTAL—
ENGINEERING & —
REMEDIATION =]

PRODUCTS =

Ty

BAILERS & -7




ENGINEERING SPECIFICATIONS
PVC FLUSH THREAD MONITOR WELL SCREENS AND CASINGS

O

I. All PVC well screens and casings used on this project shall be manufactured by Monoflex and
“conform to ASTM F-480: “Standard Specification for Thermoplastic Weil Casing Pipe and Couplings
Made in Standard Dimension Ratios (SDR), SCH 40 and SCH 80.”

2. PVC materials used to produce the raw PVC pipe shall meet ASTM Standard D-[784:
“Specification for Rigid Poly (Vinyl Chloride) (PVC) Compounds and Chlorinated Poly (Vinyl
Chloride) (CPVC) Compounds for PVC Normal Impact, Type I Grade 1 (1120), cell classification
12454-B." -

3. The finished schedules 40, 80, and 120 raw pipe shall meet the requirements of ASTM Standard
D-1785: “Specification for Poly (Vinyl Chloride) (PVC) Plastic Pipe, Schedules 40, 80, and 120"
In addition, both the raw material and the finished raw pipe shall be approved by the National
Sanitation Foundation (NSF) for use in potable water applications.

4. The PVC pipe used {0 produce the well screens and casings shall be made from virgin plastic
produced by the original compounder.

5. The pipe shall be homogeneous throughout and essentially uniform in color, opacity and density.
The inside and outside surfaces shall be glossy in appearance and free of chalking, sticky or tacky
material and visually free of oils, grease, dust and marks imparted as a result of the manufacturing
process. [n addition the pipe walls shali be free of cracks, holes, blisters, voids, foreign inclusion,
or other defects that are visible to the naked eye and that may affect the wall integrity. Machined
slots or holes deliberately placed in the pipe are acceptable.

O 6. The outside diameters, wall thicknesses and out of roundness tolerances shall fall within the
guidelines of Tables [ & 2 of the ASTM F-480 Standard Specification when measured in
accordance with Test Method D-2122.

7. All flush thread materials must be slotted and threaded without the use of any type of liquid
coolant. Alr is the only acceptable coolant.

8. Well screens %" through 4 %" are to be slotted an /™ spacing. Well screens 5 and larger are to be
slotted on Y™ spacing unless otherwise specified. ALL well screens .040 slot and larger will be slot-
ted on !4" spacing unless otherwise specified.

9. All screens and casings shall be nominal length except for 2” and 47 schedule 40 which shall be
laying length. The term “laying length" refers to the overall length less the length required to
complete the assembly. Nominal length -+ the length of the exposed male thread (pin) = laying length,

10. The threads per inch for the various diameters and schedules of flush thread materials shall be the
same as that produced by Monoflex, Largo, Florida or approved equal.

it. Allscreens and casings shall be supplied in individual polyethylene bags hermetically sealed at BOTH
ends. Said products shall be shipped in cardboard boxes with heavy multi-folded cardboard ends
stapled in place. Each box shail display a color coded label containing a fuil description of the
product inside. Said label must indicate the number pteces per box. the threads per inch, the date
of packaging, the signatures of the packer and QC inspector and show a drawing of the product.

Q

Call Toll Free (800) 257-5183 Page 7 Catzlog 1297
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< NL'BAROID ENVIRONMENTAL;, SAFETY = ==
" -+AND TRANSPORTATION DATA SHEET ..

BEST Shest

GENERAL INFORMATION

—_

1807 )
| PRODUCT IDENTIFICATION ©
SUPPUIER ! AEGULAR TELEPHONE NO. y =
NL BARQID/NL INDUSTRIES, INC. EMERGENCY TELEFHONE NO. 745971447 E
ADDREES ’ r“;
P.0. BOX 1675 HOUSTON, TEXAS 77001 o
TRADE NAME gl s o, -
BENSEAL™’ Bm#an'
GENERIC DESGRIFTION L
WESTERN BENTONITE, SODIUM MONTMORILLONITE iy
S >
Il HAZARDOUS INGAEDIENTS ‘ z
MATERIAL OB COMPONENT [ HAZARD DATA :é
3
NONE
L
O ©

il PHYSICAL DATA

EQILING POINT (*F) MELTING FOINT FREZZING PGINT

r ANIavYHNY A

{k261) LSteaey snomiezey | A(euonednaag)

100 aSAG unUEAPDNYE, | S0P 1 pasun SHmgeyg

NA
SPECIFIC GRAVITY (H,Q = 1} YAPOR PRESSURE [mm Hg)
2.5 ‘ NA
o
VAPOR QENSITY {AIR = 1) SOLUBILITY 1IN H:Q. % 8Y WT.
NA NA
% VOLATILES 8Y vOL EVAPORATION RATE (BUTYL ACETATE = 1)
NA
us)
APPEARANCE AND OOOR Densty @ 20°C: T
TAN POWDER, ODORLESS Q
=
pH =
[ ,
N/A = Nat Applicable N/D = Naot Cetermined
Allinfgermaban recemmengationa ang luqqunun.l ABTRASIAG Nar BN gRncstmng gut ASr S s ML Sara NLIAduItriet Fng S11ume gny D3ty Jnung cutofuye, 3y atnest,
QrOQUET Ir¥ Da3eg QM te3Ey AN X1 Queveg o OB rauedle Oowever cff INeyier 5 af (Ne proguct ‘ererren 100 Aeswn Nor ff I0e anfer 1007 Aare 12 OF cansirued 18
reioanaihily 1o dateemine 1ne saiery. (aucity. aneg JCItaCHIty 197 Ph) guen yig @ 138 a0SORUIEty SO TR NINCE 2AQIRAN AL INQARILGN 1y 38 NECEILITY OF CRUFIDIA WA
Product deicriced Asrnn Since (R Sctust USK Oy CIAr) 1 S1yONd Our eanlre) Fg S3FIGUMP @7 NICEANANN) CIAINANT Of SIFCUMILINGRY wa il OF Decause of 1gundigle
Juaraniee rearested of imaned. i3 MAge oy ML Baetnd NG IAQUalAes Inc. 21 (0 1Ar  Mwe OF gOVEAMEAl ITsUiatiang
wifwety ol yucn usa, (N4 fasulls ta De aatned, or ihe wilety and WRuisHy of 10a oradud!
ML Barold/NL lnaustries, Ing, 8F-3091

P.0O. Box 1675. Houstan, Texas 77001




3EST Sheet

_IV FIRE AND EXPLOSION DATA

O BENSEAL WILL NOT SUPPORT COMBUSTION.

¥ HEALTH HAZARD INFORMATION

ACUTE ORAL LDsgg ACUTE DERMAL LOsg AQUATIC TOXICITY (LCsp) 10,000 mgf
T

ROUTES OF EXPOSURE AND EFFECTS

TLVY — 2 mg/m? (RESPIRABLE DUST)

O PROLONGED INHALATION MAY CAUSE LUNG INJURY.

TYPICAL ANALYSIS OF HEAYY METALS
As 1.5 ppm
Cd 0.25ppm
Cr 1.0 ppm
Co 1.8 ppm
Pb 21.0 ppm
Hg Q.04 ppm
Ni <10 ppm

EMEAGENCY AND FIAST AID PROCEDURES

MO PROCEDURES REQUIRED BEYOND NORMAL PEREONAL HYGIENE.




3w

. "BEST Sheet - T

-~ [w REACTIVITY DATA
O TONDITIONS CONTRIBUTING TO INSTARBILITY

NONE
INCOMPATIBILITY

NONE _
HAZAROOUS DECOMPQSITIOM PROCUCTS

NONE

CONDITIONS CONTRIBUTING TO HAZARDQUS POLYMERIZATION

NONE

yll SPILL OR LEAK PRCCEDURES
STEPS TO BE TAKEN IF MATERIAL 1S RELEASED CA SPILLED

NORMAL HOUSEKEEPING; CAUSES SLIPPERY SURFACES WHEN WET.

NEUTRALIZING CHEMICALS

O 'WASTE OISPOSAL METHOO

GENERAL LANDFILL

Vil INDUSTRIAL HYGIENE CONTROL MEASURES
VENTILATION REQUIREMERTE

MECHANICAL, GENERAL ROOM VENTILATION.

L

SPECIFIG FERSOMNAL PROTECTIVE EQUIPMENT

REIPIRATQRY
USE A NIOSH APPROVED, MECHANICAL FILTER RESPIRATOR FOR NONTOXIG DUSTS.

EYE
NONE REQUIRED

GLOVES
NONE REQUIRED

O OTHER CLOTHING ANDO EQUIPMENT




Hizs 1 Sheet

{ IX SPECIAL PRECAUTIONS
" ’RECAUTIONAAY STATEMENTS

O AECOMMENDED LABEUNG:
FRANT PANEL: CAUTION

SEE BACK PANEL FOR CAUTION BEFORE USE

BACK PANEL- CAUTION :

THIS PRODUCT CONTAINS FREE SILICA. PROLONGED INHALATION OF THE POWDER MAY

AESULT IN LUNG DISEASE. AVOID CREATING DUSTY CONDITIONS ANC USE A NIOSH
APPROVED DUST RESFIRATOR.

QTHEAR HANOLING AND STORAGE AECUIREMENTS (
NONE '

DEPARTMENT OF TRANSPQARTATION INFORMATION

L

PROPER SHIPPING NAME:

HAZARD crass: NOT HAZARDQUS

HAZARDQUS SUBSTANCE:

PREPARED BY NL Baraold .
MARKETING TECHNOLOGY

DATE JANUARY 26, 1982
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‘ﬁ? L ONE STAR NORTHWEST

5975 E. MARGINAL WAY SOUTH

P.O. BOX 1730

SEATTLE, WASHINGTON 86111

(206) 764-3000

MATERIAL SAFETY DATA SHEET Page 1 of &

Ydentity: nntuénl, Fina &nd Coarse hggregate (Gravel, B8and, Concrate apd
Mortor Mixes),.

EECTION I
Manufacturer’s Name Emergency Telephone Number
Leone Star Northwsst Inc., {206) 784-3107

Paul Frederick
Addrans Telephone Number for Information
5875 E. Marginal way § (206) 764~3000

P.0O. Box 1730
Seattle, WA 98111

Date Prepared
January 27, 1953

BECTION II — HAZARDOUS INGREDIENTS/IDENTITY INFORMATION

Hazardous Components: Silica, Crystalline Quarte (respirabie)
Epecific Chemical IYdentity: Silicon Dioxlide 510, (CRS 14808-60-7)

Common Names: Silica, Flint, Sand, Crystalline Free Silica, Quartz, Ground
Silica, tredes names (sce Page 4),

OSHA PEL1 Exposure to alrborne crystalline silica shall not exceed an 8-hour
time-welighted average limit as stated in 29 CFR 1%10.1000
Table Z-1~A, Air Conteminants, specifically;

Sllica, Crysetalline Quartz {respirable) o.1 mg/M

ACGIH TLV: Crystalline Quartz
TLV-TWA = 0.1 mg/M' (respirable busk) ;
588 Threshold Limit Valus and Blological Exposure Indices for 1991-
1992 mmerican Conference of Governmental Industrial Hyglendlsts,

Other Limits Recommendad: Natlonal Institute for Occupatlonal Safety and Health
{NIOSH). Recommended Standard maximum permiessible concantration = 0,05 mey /M?
{resplrable free Bllica) as determined by a full-shift sample up to 10-hour
worklng day, 40-hour work week. See NIOSH Criterla for Racommended Standard
Occupational Expogure o Crystalline gilica.
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Page 3 of &
Carcinogsnicity!

NTP? Yan

The Naticnal Toxlcelogy Program (NTP) published lts Sixth Annual Raeport on
Carclnogens which conecludes +that “slllca, crystalline (regpirabls)” may
reasonably be anticipated tc be a carcinogen. The NIP conclusicon la basad en
sufficient evidence for the carcinogenlcity of resplrable crystalline olliica in
axperimantal animals and limited evidence in humans.

IARC Monographs? Yas

IARC Monographe on tha Bvaluation of tha Carcinogenle Risk of Chemicals to Humans
(veluma 42, 19B7) concludes that there 18 psufflclent evidence for the
carcincgenlcity of crystalline sllica to expsrimental animale, and that there inm
limited evidence of thé carclnogenicity of crystalline silica to humans.

IZARC Class 2A.

Bigns and Bymptomz of Exposurer
Undue breathlessness, wheazing, cough snd gputum preductlon.
Medical Conditions Generally Aggravated by Exposurs!

Pulmonary functlone may be xeduced by Lnhalation of resplrable crystalline
silica. RAlso lung scarring produced by such inhalation may lead to a progreseive
maesiva fibrosls of the lung which may aggravate other pulmonary conditicne and
diseases and whlch incresses susceptibility to pulmonary tuberculosia,
Progrémsive mansive fibrosis may ba accompanied by right heart enlargement, heart
failure, and pulmonary fallure. Smoking aggravates the effects of exposurs.

Emergency and First hid Frocedurss:

For sand in eyes, wash Immediately with water. If lrritstion peraists, seak
medical attention. For gross inhalation, remove person immedlately to fresh air,
give artificial respiration as needed, seek medical attention as needed.

SECTION VII - PRECAULIONS FOR GAFE HANDLING AND UBE

Steps to Be Taken in Case Material is Relaased or Spilled:

5pllle: Use duwstlass methods (vacuum) and place into closable contalner for
disposal, or flush with water. Do not dry sweép. Wear protective equipmant
Bpecifiad below.

Waste Disposal Method: Disposs in accordance with Federal, State, and Local
regulations. '

Frecautions To Be Taksn In Handiing and Storing:
Avold breakage of bagged material or spllls of bulk material. See contrel
meaasures in Section VIII.

Other Pracautions: .

Uge dustless syetems for handling, storaga, and clean up sao that airborne dust
does not exceed the PEL. Use adeguate ventilatlion and dust collection. Practice
good housekeeping. Do not permlt dust to collect on walls, fleoors, sille,
ledges, machinery, or equipment. Maintaln, clean, and fit test resplrators in
accordance with OSHA regulations. Haintain and Ltest wventilation and duet
collection equipment. Wash or vacuum clothing which has become dusty. Drilling,
grinding, sanding, and/or sawing of hardensd concrete products may releass
Cryetalline Slllca. See also control measures In Section VIII.
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Sea OSHA Hazard Communication Rule 29 CFR Sections 1910.1200, 1%15.%9%, 1917.28,
1918.90, 1926.59, and 1928.2), and state and local worker or community "right to
know"™ laws and regulations. We recommend that smoking be prohlibited in al) areass
where regplrators muet be used. WARN YOUR EMPLOYEES (AND YOUR CUSTOMERS-USERS
IN CASE OF RESALE} BY FOSTING AND OTHER MEANS OF THE HAZARD AND OSHA FRECAUTIONS
TC BE USED. PROVIDE TRAINING FOR YOUR EMPLOYEES RBOUT THE OSHA PRECAUTIONS,

See also American Boclety for Testing Materials [ASTH) standard practics
E 1132-86, "Standard Practice for Health Regulrements Relating to Occupaticnal

Expopure to Quartz Dust.”

BECTION VIII - CONTROL HKEARSURES

Respiratory Protaction
The followlng chart wspecifies the types of resplratore which may provide
reapiratory protection for crystalline eilica.

RESPIRATORY PROTECTION FOR CRYSTALLINE SILICA

CONDITION HMINIMUM RESPIRATORY PROTECTION*

Particulate Concentratlion !

Up to 5 x PEL Any dust resplrator.

Up to 10 x PEL Any dust resplirator, except single-use or quarter-

mask regplirator.
Any fume respirator or high efficlency particulate
filter rospirator.
Any supplied-alr resplrator.
Any gelf-contained breathing apparatus.

Up to 50 x PEL A high efficiency particulate filter resplratox with
a full face plece.
Any supplied-alr respirator with a full face plecs,
helmet, eor hood.
Any gelf-contalned breathing apparatus with a full
face place.

Up to 500 x PEL A powered alr-purlfying resplrator wlth a high
efficiency particulate fillter.
A Type C suppllied-air respirator cperated in =
pressure—demand or other positive pressure or
centinuous-£flow mode.

Tt ik o e B ok B 3t o St Rt L o e e o o i A A R A b b B R e o b e o o ey o iy ra o

Greater than 500 x PEL Self-contained breathing apparatus with a full
or entry and msgcape from face plece operated in pressure-demand or other
unkpown concentrations poeltive pressure madse.

A combinatlon respirator whlch lncludes a Type ¢
suppliied-alr resplrator with a full facae plecs
operated ln pressure-demand or other poaltive
pressura continucus-flow mode and an auxiliary aplf-
contalinad breathling apparntus opersted in presgure-
demand or other posltive pressure mods.

Abraslve Blasting Any Type CE, supplied-alr respirator with a full
faca plece, hood, or helmet, oparatad In a positive-~
preseure mode. (Sea 29 CFR 1510.54 {a} ).

?giy FIOSH approved or MSHA-approved eguipment should be used. (Ses 29 CFR

0.134)
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See aleo ANSY standard Z88.2-1980 "Practlces for Resplratory Proktection,” and
standard Z9.4-1984 "Ventilation and Safe Practlcse of BAbraslve Blasting

Operatliona."
Vantilationt

Loeal Exhaust: Umse sufflclent local exhaust to reduce tha level of reaspirable
dugt to the PEL. Sea ACGIH "Industrial ventilation, & HManual of Recommended
Practica,” the latest edltion.

Machanioal
Saa “"Other Pracautlonsa” under Section VII:

Other
Sea “QOther Precautlons" under Gectlion VII.

Protective Gloves
Optional

Eye Protection )
Wear protective shield (safety glasses) when expoged to dust particles.

Other Protective Clothing or Equipment
Optional

Work/Hygisnic Practices
Avold creating and breathing dust. See "Othex Precautlons" undar Saction VII.

The information and recommendations contained herein are based upon data belisved
to ba corract. However, no guarantee or warranty of any kind, express or
lmplied, is made with respect to the informntion corntained herein. We accept no
responsibility and disclaim all liesbility for sny bharmful heslth effects which
moy be caused by purchase, resale, uss or exposura to our product, Customars-~
usexs of products contailning silica must comply with all applicable health and
safety laws, regulationg npd orders.

LONE 8TAR NORTHWEST INC. TRADE NAMES

TRU-MIX CONCRETE MIX TRU-MIX MORTOR MIX
TRU-MIX TOPPING MIX TRU~MIX #1 SAND
TRU-MIX PEA GRAVEL TRU-MIX #2 SAND
TRU-MIX 7/8" GRAVEL TRU-MIX #3 SAND

POST MIX
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WASHINGTON WATER WELL COHSTRUCTION
DPERATOR'S LICEHSE
This Ticanan !s lssued by the Direclor of tha Daparimanl of Ecology In
complinnca with WAG 173-15210t .
st ol

JANES GODBLE o, fas, e

Tho Ticansan 18 AGINGT10d 1 opot MB whtal well it s 0T

RESOURCE PROLIELION !

conslruction squipmant in e Stald ulW‘:!ﬂngllm"l!‘ Ty

DATE ISSUED E:p_!\I'E_L%XRlﬂES
12 may 98 {[ktz¥may oo
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WASHINGTON WATER WELL CONSTRUCTION
DPERATOR'S LICENSE

Thls liconsn i1 Iszied by e Direclor of e Osparimant of Ecolagy In
campliance with WAG 173-162 1o;

sttes of
é%ﬁnner{‘ulﬁg‘i&)ﬁ%zﬁml T—'t 3

_WATER/RESQUREEP tO‘I’EClION

conateuction equipmant I the Statd o) I-hing‘l ) \

‘DATE ISSUED DM EXF‘IHES
31 AUG 92 (5AuG oo
LICENSE NUMBDER * *DI,;« C'_IU“

El%’?szgza Toore T - {erz Lﬁjﬁé?/[7

Signare -




WASHINGTON WATER WELL CONSTRUCTION

I. : OPERATOR'S LICENSE

* Thls liconsa I8 lsaued by, \ha Diractar ol the Deparimant el Ecology ln T

| complianca with WAG 173-162 lo: \
. Ll 5

'lg M&%Eumlu watnt wall
1
_CABLE, ROT ARY, AU GER g

cansluction nquipnsnt In the Stata nf Vashinglon.

NAIE ISSUED DATE .EKPIHES
8 DEC 95 31'DEC 98 ;\
LICFHSE HUMBERN DIHEG.IDH .
0 A
S

FCY 050.1:23 Fiame il

Conslruclor's Llcensa*

Oregon Monllor Well
the Walar Hasources Direc-

Thls Wcense, Issued by
tor, provides that:

GOSE, BRIAN %
I‘ler*b"f \ﬁb ‘mo'ﬂ“‘or we1|5 In

may consi uc!,

Qregory, lorgan l or Mb Construclor who
holds nrlOr Fonhicy wide n ood sland!ng and whose
veclor's license llle con:

lﬂc[ax Mohltoi’ Well u

1AIn5 ‘19 $4,000 sur yﬂbond requlred by ORS

537.753. ﬂ

n;."h M ?{\

3 Dirattor

This leensd becomes elfective: 7-1-96

Thls license explres ont 6.10-2001
TIDARO

WIJLL RIG OPERATOR’S PERMIT
BRIAN G. GOSE

Bothell, Washington

is hereby qunlified 1o o
perate a well dellfl |
. IDATIO CODE § 42-233(2) for the drii?lflgr ﬁ::?fr provison

CASCADE DRILLING INC, -
Woodinville, Washington

uncter license
No. 551

ty be surrendered u
s € pon terminntlon of emplayment with the

EXPIRES March 11, _1_999

Director




o

APPENDIXH
PHOTOGRAPHS
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11-17-98 Initial site setting at the start of constructiion.
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6-10-99 Final construction (without grass seed application).




1-11-99 Removing Panel 202,
Background - Successfully installed panes
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1-27-99 6-inch diameter steei pipe excavated from alignment at
14+45.




2-4-99 Adding bentonite to repair silt layer.




3-11-99 Installation of soil borings to confirm placement of
vertical panels with respect to the silt layer.
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-99 Last panel # 005 installation setup at 6+42 (note weld in

3-25

middle of panel}.

3-25-99 Last panel installation.




3-25-99 Last panel installation.
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3-25-99 Removing drive plate from successfully installed last
panel.
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3-31-99 Welding the 40- to 80- mil HDPE materials along a

barrier wall interlock at the first destructive test panel
location.

Daily test weld sampling.




4-21-99
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Installed 40-mil HDPE.
Location: Station 13+24 to 10+20.
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5-27-99 Geotextile layer deployment.
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5-27-99 Final asphalt layer and geotextile layer deployment.

5-27-99 Final asphalt layer deployment over geotextile.
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note: Background: filing/forming drainage
trench with asphalt.
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5-27-99 QC drainage trench at SE corner.
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8-10-99 Main drainage outfall to the Snohomish River.




6-10-99

Typical piezometer vault outside alignment (PZ-2B).




