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ENGINEERS CERTIFICATION

Based on my professional judgement, on-site documentation of installation activities, laboratory test
results, and design drawings, the geomembrane liner system is judged to have been constructed in
accordance with the drawings and specifications. Variations from the original design have been
documented and included in this report.

John M\ Richards, PE
Project Director / Vice Presiden
SCS Engineers
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1.0 EXECUTIVE SUMMARY

This report describes the installation of the geomembrane liner as part of the NE 99t Street
extension project through the northern portion of the Leichner Landfill located in Vancouver,
Washington. The NE 99t Street project required extending the existing geomembrane liner
associated with the final cover system of the northern portion of the landfill waste cell. Approximately
2.15 acres of geomembrane liner (in plan-view, approximately 93,800 square feet [SF]) was
installed. The landfill geomembrane liner installation included a prepared subgrade, a 60-mil
geomembrane layer placed atop the subgrade, a soil cover layer of varying thickness placed atop the
geomembrane, and a turf reinforcement mat and hydroseed applied to the cover layer.

This report serves as certification that the geomembrane liner system was installed in accordance
with the design intent of the NE 99t Street (NE 94th AVE to Vicinity of NE 117t AVE (SR-503)) - CRP-
350722 - Volume 1 Construction Drawings (March 15, 2022) and the NE 99t Street (NE 94th AVE
to Vicinity of NE 117th AVE (SR-503)) Proposal and Contract Documents (Project Specifications)
(October 2021), issued by Clark County Public Works.
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2.0 INTRODUCTION

This report documents construction activities performed in June and July 2023 for the extension of
approximately 2.15 acres (93,800 SF) of landfill cover geomembrane liner as part of the NE 99th
Street extension project through the northern portion of the Leichner Landfill property. The NE 99th
Street project is in the Clark County Right-of-Way (ROW), and part of the project is adjacent to the
northern portion of the Leichner Landfill (Landfill), which is owned by Clark County (County) and
managed by Clark County Public Health (CCPH). The Landfill is located at 9009 NE 94th Avenue in
Vancouver, Washington.

2.1 PROJECT BACKGROUND

The NE 99t Street Extension project and associated site improvements were designed by Clark
County Public Works (CCPW) under the direction of Mr. Kenneth A. Lader, PE. Site preparation for the
landfill geomembrane liner extension portion of the project began with the placement, grading, and
compaction of soil fill that would serve as the subgrade for the proposed NE 99th Street and the
geomembrane liner system. This material was placed directly atop an existing geomembrane-lined
area for the North stormwater detention pond.

In June of 2023 concerns were raised by CCPH regarding the condition of the soil subgrade. SCS
Engineers (SCS) was requested to perform a site inspection of the area that would receive the
geomembrane liner to document the means and methods of installation. On June 9, SCS met with
staff from CCPW to discuss the project and provide an overview of the inspection activities. Prior to
visiting the landfill, SCS reviewed photographs of the work area and provided a memorandum
summarizing our initial concerns regarding the condition of the surface to receive the geomembrane
liner and the tie-in to the existing Landfill gcomembrane cover. A copy of this memorandum is
provided in Appendix A.

SCS was subsequently tasked by CCPH to implement a Construction Quality Assurance (CQA)
program during the construction of the Leichner Landfill geomembrane liner extension and prepare
this report. The purpose of this report is to document that the geomembrane liner system was
constructed in accordance with the design intent of NE 99th Street (NE 94t AVE to Vicinity of NE
117t AVE (SR-503)) - CRP-350722 - Volume 1 Construction Drawings (March 15, 2022) and the
NE 99th Street (NE 94th AVE to Vicinity of NE 117th AVE (SR-503)) Proposal and Contract Documents
(Project Specifications) (October 2021), issued by CCPW.

2.2 PROJECT DESCRIPTION

The Leichner Landfill gecomembrane liner extension project included the following elements:

e Placement and compaction of site soils to form the subgrade layer.
e Installation of Solmax 60-mil smooth geomembrane.

e Placement of clean site soils to form the cover layer for the geomembrane liner. This
layer also serves as the foundation for the application of hydroseed and placement of
turf reinforcement mat.

23 CQA ORGANIZATION

SCS provided third-party CQA services during construction of the landfill geomembrane liner (cover)
system. The CQA program provided observation, testing and documentation of the manufactured and
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constructed components of the Leichner Landfill geomembrane liner system. SCS verified
installation quality by monitoring construction procedures, performing independent material testing,
and visually monitoring the work performed by the contractors. CQA services included, but were not
limited to the following:

o Clarifying design issues during construction.

e Monitoring the geosynthetic installer’s quality control program, installation operations,
and seaming operations for the geomembrane used in the liner system construction.

e Reviewing field geomembrane seam testing results and collecting samples for third party
laboratory testing.

e Documenting the monitoring and testing results.

24 REFERENCE DOCUMENTS

The following reference documents provide background information used in support of this
construction documentation report:

o NE 99th Street Project Specifications, issued by CCPW as part of the NE 99th Street (NE
94th AVE to Vicinity of NE 117t AVE (SR-503)) Proposal and Contract Documents
(October 2021).

e NE 99th Street (NE 94th AVE to Vicinity of NE 117th AVE (SR-503)) - CRP-350722 -
Volume 1 Construction Drawings (March 15, 2022), issued by CCPW
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3.0 CONSTRUCTION ROLES AND RESPONSIBILITIES

Key personnel and companies involved with installation of the landfill geomembrane liner system
required as part of the NE 99t Street extension project are listed in the following sub-sections.
Information regarding the geomembrane manufacturer is included in the relevant sections later in
this report.

3.1 CLARK COUNTY PUBLIC WORKS (CCPW)
CCPW is the owner of the NE 99th Street right-of-way.

Street Address:

Clark County Public Works
1300 Franklin St.
Vancouver, WA 98660

Telephone: (564) 397-2446
Contact: Bart Arthur, Construction Engineer

3.2 SCS ENGINEERS

SCS is the CQA engineering firm for this geomembrane liner installation project. SCS was contracted
by CCPH and was responsible for implementing a comprehensive CQA program, providing field-
engineering services during geomembrane liner system construction, and preparing this report.

Mailing Address:

SCS Engineers

2405 140t Avenue NE, Suite 107
Bellevue, WA 98005

Telephone: (425) 746-4600

Contact: John Richards, PE, Engineer of Record
John Faille, EIT, CQA Manager

3.3 NUTTER CORPORATION

Nutter Corporation (Nutter) was the general contractor contracted by CCPW and is referred to as
“Contractor” in the contract documents and technical specifications. Nutter was responsible for
construction related to NE 99th Street extension project and associated site improvements. Nutter
was responsible for subcontracting the specialty subcontractors required for the installation of the
geomembrane liner, as described in this report.

Mailing Address:

Nutter Corporation

7211 NE 43rd Ave., Suite A
Vancouver, WA 98661

Telephone: (360) 601-3953

Contact: Brad Souders, Project Foreman
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3.4 ACF WEST GEOSYNTHETICS, INC.

ACF West Geosynthetics, Inc. (ACF West) was subcontracted by Nutter to provide installation of
geosynthetic components for the NE 99th Street extension project. ACF West is referred to as
“Installer” in this report.

Mailing Address:

ACF West Geosynthetics
Johnson Creek Industrial Park
8951 S.E. 76t Drive
Portland, OR 97206

Telephone: (503) 771-5115
Contact: Jeff Boys, Vice President, COO

3.5 GEOSYNTHETICS CONFORMANCE AND INSTALLATION TESTING

TRI Environmental (TRI), a subsidiary of Texas Research International, Inc. was contracted by SCS to
perform third party laboratory testing of the geomembrane liner components.

Mailing Address:

Texas Research International, Inc.
9063 Bee Caves Road

Austin, TX 78733

Telephone: (512) 263-2101

Contact: Jennifer Tenney, Project Manager

3.6 EARTHWORK CONFORMANCE AND INSTALLATION TESTING

Columbia West Engineering, Inc., was contracted by CCPW to perform third party density testing for
the soils used to construct NE 99th Street extension, Leichner Landfill ggomembrane liner system
subgrade, and the associated site improvements.

Mailing Address:

Columbia West Engineering, Inc.
11917 NE 95t Street
Vancouver, WA 98682

Telephone: (360) 823-2900
Contact: BJO, Engineer/Technician
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4.0 EARTHWORK

This section describes the earthwork components of the landfill ggcomembrane liner system and the
CQA activities related to earthwork construction. Procedures used for construction monitoring,
material quality verification, construction testing of installed materials, and test standards are
described below.

4.1 INSTALLATION TESTING

Installation testing was performed to document that soils approved for use, based on acceptance by
CCPW, complied with the technical specifications. Soil installation testing performed by Columbia
West Engineering, Inc. included in situ moisture and density testing of the subgrade layer. Results of
the soil installation testing are presented in Appendix B and summarized in Table 1:

Table 1. Embankment Fill Installation Testing Summary
Proctor Data Nuclear Gauge Test Results
Test Maximum Dry Optimum : Moisture . .
Number Density Moisture Content Dry(l;gfr;sny Content Com(;;z)ctlon Hessy/El
(pcf) (%) (%)
1 136.5 7.2 132.4 6.7 97.0 P
2 136.5 7.2 131.7 7.4 96.5 P
3 136.5 7.2 135.5 8.8 99.2 P
4 136.5 7.2 138.3 8.1 100+ P
5 136.5 7.2 134.7 9.0 98.7 P
4.1.1 Nuclear Field Moisture and Density Tests

Nuclear field moisture and density tests were performed on the finished subgrade layer on June 20,
2023. Tests were dispersed throughout the plan dimensions and were chosen without bias.

Moisture and density tests were previously performed in September and October of 2022 but were
determined by SCS to not be representative of the final subgrade upon which the geomembrane liner
would be deployed. The soil layers that were tested in 2022 had since been disturbed and re-
compacted, and/or additional material placed atop the tested surfaces. While not representative of
the final subgrade surface, the 2022 results demonstrate that the soil fill below the final surface was
placed and compacted in accordance with project specifications. The results of the soil installation
testing that occurred in 2022 are presented in Appendix B.

4.2 EMBANKMENT FILL SUBGRADE LAYER

The subgrade layer in the Leichner Landfill geomembrane liner system consists of embankment fill
sourced from excavations elsewhere approved by CCPW. The subgrade layer thickness varies from
less than 1 inch to greater than 10 feet. Soils were hauled to the fill location in off-road trucks using
a temporary roadway constructed on the northern limit of the Landfill and sections of the incomplete
NE 99th Street extension. Soils were placed using a Global Positioning Satellite (GPS) system to
control the elevation of the installed subgrade layer. Soils were placed in loose lifts and compacted
by track walking with a Deere 650K dozer and rolling with an Ingersoll Rand vibratory drum
compactor.
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During fill placement and compaction operations in June 2023, SCS verified that the following were

performed:

4.3

Soils used for embankment fill were placed and compacted in accordance with the
project specifications

Materials not suitable for use as geomembrane line foundation material were removed
from the work area.

Constructed slopes and surfaces complied with the grades shown in the drawings and
the tolerances described in the specifications.

Irreducible objects greater than %2 inch including rocks, wood debris, and pieces of metal
were removed prior to placement of geomembrane liner.

GEOMEMBRANE LINER COVER LAYER

The Leichner Landfill gecomembrane liner cover installed as part of the NE 99t Street extension
project consists of fill soil sourced approved by CCPW from excavations elsewhere. The
geomembrane liner cover layer thickness varies from 1 foot to greater than 2 feet. Soils were hauled
to the fill location in off-road trucks using a temporary roadway constructed on the northern limit of
the landfill and sections of the incomplete NE 99th Street extension. Soils were placed using a GPS
system to control the installed elevation of the cover layer. Soils were placed in loose lifts and
compacted by track walking with a Deere 650K dozer and rolling with an Ingersoll Rand vibratory
drum compactor.

During cover layer placement and compaction operations in June 2023, SCS verified that the
following were performed:

Soils used for the geomembrane liner cover layer were placed in accordance with the
project specifications

Materials not suitable for use as geomembrane liner cover were removed from the work
area.

Soils used for the geomembrane liner cover were free from irreducible objects greater
than %z inch including rocks and wood debris.
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5.0 GEOSYNTHETICS

The goal of the geosynthetics CQA program was to verify that the geosynthetic materials (i.e., Solmax
60-mil HDPE Smooth Geomembrane Liner) delivered to the site conformed to the technical
specifications and that proper installation techniques and procedures were used in accordance with
the construction drawings and specifications. SCS verified installation quality by monitoring and
documenting on-site quality control testing performed by the Installer, performing independent
guality assurance testing, and visually inspecting the Installer’s work.

5.1 SUBGRADE LAYER INSPECTION

Prior to installation, the subgrade layer was inspected by the Installer to confirm it was acceptable
for installation and free of sharp stones, loose soil, and other irregularities that could cause damage
to the geomembrane liner during deployment. SCS also verified the following before the
geomembrane was installed:

e The surface of the subgrade layer was graded to the tolerances indicated in the technical
specifications.

o The Contractor had verified that the subgrade layer was at the correct elevation during
placement using GPS.

e The finished surface of the layer was prepared with a smooth drum roller and was free of
surface irregularities, loose soil, debris, and protrusions such as sharp stones or other
objects that could damage the geomembrane liner.

o There was no significant desiccation cracking in the surface of the subgrade layer.

e The subgrade layer was not overly saturated, and no free water was present on the
surface.

e Construction stakes, hubs, and sandbags had been removed.

5.2 GEOMEMBRANE LINER INSTALLATION

The Leichner Landfill gecomembrane liner extension was installed in the Landfill area adjacent to the
NE 99th Street extension project and associated stormwater conveyance area. It was placed directly
over the subgrade layer across the entire area to be lined (approximately 93,800 SF).

5.2.1 Inspection of Materials

The geomembrane material was manufactured in rolls and shipped to the site in trucks and was
delivered to the site in rolls approximately 23 feet wide by 560 feet long. The rolls were off-loaded
using a forklift and stockpiled at a maximum height of two rolls.

Upon delivery of geomembrane, SCS performed the following:

e Inspected geomembrane rolls for damage that may have occurred during shipping and
handling.

e Verified that damaged materials were discarded and not used.

o Verified the geomembrane was stored in an Owner-approved location and was protected
from puncture, grease, mud, mechanical abrasions, excessive heat, or other damage.

NE 99t Street / Leichner Landfill Geomemlbrane Liner Installation Documentation
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522 Surface Preparation

Prior to the placement of geomembrane, SCS and the Installer verified that any corrective actions
required to bring the underlying subgrade layer into conformance with the technical specifications
and manufacturer’s instructions had been taken. If the underlying soil surface remained
unacceptable, additional corrective actions were taken before the geomembrane was installed.

5.23 Panel Placement

A panel layout drawing was submitted by the Installer to CCPW for approval prior to installation. The
drawing showed the proposed layout of the panels including the panel orientation and field seams.
During installation, SCS maintained panel installation logs which were used for verification of the
quality assurance/quality control (QA/QC) package submitted by the Installer at the end of the
project. A copy of the QA/QC package will be provided to CCPW by the installer at a future date. A
copy of this report will be requested once it is available.

Geomembrane rolls were transported to the deployment locations using a telescopic handler forklift
with a spreader bar and installed by unrolling or pulling the geomembrane over the surface by hand.
Panels were installed up-slope and adjusted into place as needed prior to welding the seams.
Adjacent panels were overlapped and prepared for welding.

During panel placement, SCS performed the following work:

e Developed a numbering system to identify panel numbers, field seams, and destructive
test locations.

o Verified that the Installer maintained an up-to-date panel layout drawing showing panel
numbers, seam numbers, test locations, and repair locations.

e Observed the geomembrane liner sheet surface as it was deployed, marking areas
requiring repair and defects in workmanship or materials, as appropriate.

o Verified repairs, if required, were made in accordance with the specifications.

e Verified methods used to deploy the geomembrane liner did not cause damage to the
material and minimized wrinkles.

e Observed that no damage to the underlying bedding layer, such as rutting occurred
during deployment.

e Verified no more panels were deployed than could be seamed on the same day.

e Confirmed that equipment used for installing the geomembrane liner did not leak fuel
onto the geomembrane liner.

e \Verified panels were held down to prevent movement by the wind during seaming.
e Confirmed that the geomembrane liner was not dragged across an abrasive surface.

e Verified that the geomembrane liner was not welded in the presence of excess moisture
(fog, dew, mist, etc.).

e Confirmed that the geomembrane liner was not welded when the air temperature was
less than 40°F, greater than 120 °F, or when frost was on the ground.

e Verified that crews working on the geomembrane liner did not wear shoes that could
damage or engage in activities that could damage the geomembrane liner.
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e Verified that the geomembrane liner terminations were secured in the anchor trenches
and covered with approved soil cover material.

524 Welding Seams

During panel placement, adjacent panels were overlapped a minimum of 4 inches and fusion welded
using a double-tracked fusion welding machine (wedge welder). For repairs, and in areas where the
fusion welder could not be used, an extrusion welder was used. Before the start of geomembrane
liner production seaming operations, each welder and welding apparatus were tested (trial weld).
SCS verified that the Installer quantitatively tested each trial weld for peel adhesion and bonded
seam strength. The results of the peel and shear tests were required to meet minimum specified
requirements and were recorded on a trial weld log form.

During seaming of geomembrane panels, both SCS and the Installer completed CQA and QA/QC
tasks. These included, but were not limited to, the following:

e Performed trial welds for each welder and welding machine, including recording of
equipment settings and results of quantitative field testing of trial welds.

e Inspected the placed panels prior to seaming to identify manufacturer defects or damage
from handling or placement of the material.

e Recorded the conditions under which each weld was performed (weather, temperature,
presence of precipitation, etc.).

e Verified that equipment used for seaming did not damage the geomembrane liner.
e Visually inspected each weld.

o Verified extrusion welders were purged prior to beginning a weld until the heat-degraded
extrudate was removed (extrusion welding only).

e Confirmed seam grinding had been completed less than 30 minutes before seam
welding, and the upper sheet was beveled (extrusion welding only).

e Verified the ambient temperature 6 inches above the geomembrane surface was
between 40°F and 120°F.

e \Verified ends of old welds, more than 5 minutes old, were ground to expose new material
before restarting a weld (extrusion welding only).

e Verified contact surfaces of the sheets were clean and free of dust, grease, dirt, debris,
and moisture prior to welding.

e For cross seams, verified the seam was ground to a smooth incline prior to welding
(fusion welding only).

e Confirmed the edges of adjacent panels overlapped a minimum of 3 inches for extrusion
weld seams and a minimum of 4 inches for hot wedge weld seams.

e \Verified no solvents or adhesives were present in the seam area.

e Confirmed procedures used to temporarily hold panels together did not damage the
panels and did not prevent installation testing.

e Verified the weld area was wiped clean with a towel or rag while welding progressed.
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525 Non-destructive Seam Testing

The Installer performed non-destructive geomembrane testing to locate discontinuities or holes in
the seams using air channel pressure testing. Air channel pressure testing was performed over the
entire length of wedge-welded seams.

Pressure testing was used to test the air channel created from the double hot wedge welding
technique. First, both ends of the air channel are sealed. A pressure feed device (needle equipped
with a pressure gauge) was then inserted into the channel. Air was pumped into the channel to a
minimum pressure of 60 psi and the pressure was allowed to stabilize for a short period. The air
chamber was checked for sustained pressure for 5 minutes without losing more than 2 psi. Following
a passing pressure test, the opposite end of the tested seam was punctured to release the air and
the gauge was checked for zero pressure.

SCS verified and documented that the Installer's QA/QC testing complied with the technical
specifications, located seam defects, and documented repairs if required. If failures were identified,
SCS documented the failed area and informed the Installer of the required repairs.

During non-destructive testing, SCS performed the following work:

e Verified testing equipment met technical specifications.

e For double-tracked fusion welds, observed that the non-destructive testing performed by
the Installer, included, but was not limited to performing air channel pressure testing
over the entire length of the seam:

e Observed continuity testing and documented the results.

e Identified failed areas by marking the areas with a waterproof marker compatible with
the geomembrane liner and informed the Installer of required repairs.

o Verified repairs were completed and tested in accordance with the technical
specifications.

5.2.6 Destructive Seam Testing

Destructive seam testing was performed at a minimum frequency of one test per 500 linear feet of
seam. The Installer removed seam samples at locations directed by SCS. If SCS suspected a seam
did not meet specified requirements or the destructive testing showed a failure, the sampling
frequency was increased. Samples were shipped to TRI Environmental for analysis following field-
testing of the collected samples.

Two types of destructive tests, i.e., peel adhesion (peel) and bonded seam strength (shear), were
performed on the seams of the installed geomembrane liner. These tests evaluate seam strength
and long-term performance. Shear strength measures the continuity of tensile strength through the
seam and into the geomembrane liner sheet. Peel strength determines the quality of the welds.
Destructive tests were performed concurrently with seaming operations.

During seaming operations, the following were considered for identifying destructive seam test
locations:

o The Installer was not informed in advance of SCS selecting the destructive sample
locations.
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e Each sample was marked with an identifying number containing the upper and lower
panel numbers, destructive test number, project name, and date.

e Sample locations were documented (see Appendix C).

e Sample locations, weather conditions, and reason sample was taken (e.g., random
sample, visual appearance, result of a previous failure, etc.) were documented (see
Appendix C).

Samples were approximately 12 inches wide by 20 inches long with the weld centered on the length
of the sample. The SCS CQA Monitor observed sample cutting. Samples were shipped by SCS to TR
Environmental for peel and shear strength testing. Additionally, samples were field-tested by the
Installer using a calibrated tensiometer capable of quantitatively measuring shear and peel
strengths. Each sample was tested twice for peel and bonded seam strength. For double wedge
welding, both welds were tested. SCS reviewed the test results from both the laboratory and field
tests for passing criteria based on the technical specifications. These results are presented in
Appendix B.

Eleven (11) destructive seam tests were performed as part of the Leichner Landfill ggomembrane
liner installation project. Test locations and results of field and laboratory testing are included in
Appendix B.

A single destructive test (DS-10) resulted in failure. DS-10 was collected on June 28, 2023 from the
northeast area of the geomembrane liner between panels P-63 and P-64. A summary of the failed
weld and the procedures used to repair the failed weld are described below:

o The collected sample passed initial field testing, but failed laboratory testing.

e Additional samples were collected approximately 10 feet to the north and south of the
original test location and re-tested in the field. Both failed field testing in a manner
matching the failure mode seen in the lab results (non-film tearing bond).

e The geosynthetics installer decided to perform an extrusion weld repair on the entire
failed seam, approximately 100 feet long. Typically, a failed seam is repaired using
capping. However, due to the seam passing the air pressure test and the manner in
which the seam failed testing (i.e., the outside weld failed in the dual-weld seam), it was
determined that an extrusion weld would address the failed seam.

e Samples taken from the seam repaired using extrusion welding technique passed field
testing. All test locations were patched. With this repair the destructive seam
requirements were met, and no further testing was required.

5.2.7 Placement of Cover Soil Over Geomembrane Liner

During placement of soil cover materials over the geomembrane liner, temperature changes or creep
can cause wrinkles to develop in the geomembrane. Where wrinkles could potentially fold over, SCS
verified these areas were allowed to contract by temperature reduction or were physically “walked
out.” Where this was not possible the contractor cut the geomembrane liner to remove the excess
material and installed patches over the cut portions of geomembrane liner (see 5.2.8 Geomembrane
Liner Repairs).
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528 Geomembrane Liner Repairs

Repairs to the geomembrane liner were made when necessary due to flaws in the material or seams,
destructive tests, cuts, holes and penetrations, or intersecting panels. Geomembrane liner repairs
were performed in accordance with best industry practices.

During repair operations, SCS verified and documented the use of the following methods:

e Patching: used to repair holes or tears and destructive sample locations, with the patch
extended at least 6 inches beyond the edge of the defect.

e Extrusion: used to repair small defects (less than Y2-inch in the largest dimension) in the
panels and seams, with the geomembrane surface ground no more than 30 minutes
prior to the repair.

e Capping: used to repair failed welds or to cover seams where welds or bonded sections
could not be non-destructively tested.

® Removal: used to remove excess material (wrinkles, fish-mouths, intersections, etc.) from
the installed geomembrane.
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6.0 DOCUMENTATION

Successful implementation of the quality assurance plan depended on thorough monitoring,
documentation of construction activities, and testing. Documentation consisted of daily record
keeping, testing and installation reports, progress reports, photographic records, and this
construction report.

6.1 DAILY RECORDKEEPING

Daily records were kept consisting of construction progress, and observation and test data sheets.
Field reports were prepared by SCS to summarize ongoing construction activities and discussions
with the Contractor. At a minimum, daily reports included the following:

e Date, project name, project number, and location.
e Adescription of ongoing construction for the day.
e |tems of discussion and names of parties involved.

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

e Areas of non-conformance and required corrective actions, if applicable.
e Summary of materials received and quality documentation.

e Follow-up information on previously reported problems or deficiencies.

Copies of the daily record-keeping forms are in Appendix D for reference.

6.2 PHOTOGRAPHS

Construction activities were photographed and selected photos are included in Appendix D.

6.3 CONSTRUCTION RECORDS

Construction records and sample archives will be retained by the Owner for an indeterminate period.
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7.0 MODIFICATIONS DURING CONSTRUCTION

This section describes modifications to the design of the Leichner Landfill geomembrane liner
system or scope of work made during construction. No change orders were issued during this
project. Minor design modifications or repairs that did not substantially affect the construction are
not discussed.

7.1 MODIFICATIONS DUE TO CHANGES IN EXISTING CONDITIONS

Changes to the project discussed in this section were made at the request of the Owner, Engineer, or
Contractor due to changes or differences in the existing conditions from what is shown in the project
drawings or described in the specifications. These changes were made to allow for completion of the
geomembrane liner construction consistent with the methods in the construction drawing and
project specifications.

7.1.1 Tie-in of New Geomembrane Liner to Existing Landfill Cover Liner

In the northeast corner of the Landfill and southeast end of the geomembrane liner system
extension, the Construction Drawings show approximately 200 feet of the edge of the new
geomembrane liner as being connected to or “tied-in” to the existing Landfill cover system
geomembrane liner using extrusion welding. During excavation activities to expose the existing
Landfill cover system geomembrane liner it was discovered that the Landfill cover system liner
elevation was at a significantly lower elevation than the new geomembrane liner associated with the
geomembrane liner system extension. Additionally, it was found that the existing Landfill cover
system geomembrane liner was constructed with an approximately 1-foot layer of sand atop it to
allow water to drain downslope off the Landfill. Connecting the new geomembrane liner to the
existing cover system geomembrane liner using extrusion welding would interrupt that path and
create a watertight trough. This would cause water to pool atop the Landfill cover system liner at the
tie-in and potentially further upslope of the Landfill.

SCS and CCPW determined that using a modified anchor trench for this section of tie-in would secure
the new geomembrane liner and allow unimpeded movement of water off the Landfill cover system
liner. The modified anchor trench consisted of the following:

e A 1-foot minimum layer of clean sand placed in the bottom of the trench formed through
exposure of the existing Landfill system cover liner.

e Installation of the new geomembrane liner to the top of the sand layer.

e Backfilling the trench using material excavated from the trench placed in 1-foot lifts and
thoroughly compacted. The trench was filled to the design grades in the Construction
Drawings.

During the process of exposing the existing cover system liner in the northeast corner of the Landfill,
two corrugated plastic pipes were found approximately 2 feet above the existing Landfill cover
system liner. It was assumed that these pipes had been installed to facilitate the drainage of
stormwater off the Landfill cover liner. To provide drainage continuity, the following measures were
taken:

e A 1-foot layer of clean sand was placed in the bottom of the trench on the existing
Landfill cover system liner.
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o Alayer of geotextile was placed atop the sand layer extending 5 feet on both sides of the
pipes along the trench.

e The exposed ends of the pipes were saw-cut to be flush with the side of the trench.

e Alayer of 1.5-inch minus gravel was placed on top of the geotextile up to a minimum of 4
inches above the tops of the pipes.

e Excess geotextile was wrapped around the gravel layer and the trench backfilled with soil
and compacted.
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8.0 CONCLUSIONS

The purpose of the Leichner Landfill gecomembrane liner extension is to ensure stormwater is routed
away from the Landfill and does not enter the covered Landfill waste cell. As a landfill that lacks a
bottom liner system it is critical that surface water is not allowed to enter the waste cell where it can
percolate through the waste before entering the groundwater as leachate. Previously this was met
through the use of geomembrane lined stormwater detention ponds directly north of the Landfill.
However, the extension of NE 99th Street necessitated the filling-in of the geomembrane lined
stormwater ponds and thus eliminated part of the existing stormwater management system for the
Landfill. In place of the detention ponds a stormwater conveyance system was constructed as part of
the NE 99t Street extension. Stormwater from the landfill that was previously routed into the
detention ponds would be routed into the stormwater conveyance system. To ensure water routed
away from the Landfill and the NE 99t Street roadway did not enter the Landfill waste cell the
existing Landfill geomembrane cover liner was extended to the north and into the stormwater
conveyance system constructed over the existing detention ponds.

Approximately 2.15 acres of geomembrane liner (93,800 SF) was installed as part of the Landfill
cover liner extension. The geomembrane liner installation included the following, from bottom to top:

e Prepared subgrade

e 60-mil geomembrane liner.

e Soil cover layer of varying thickness,
e Turf reinforcement mat.

o Hydroseed applied to the cover layer.

To ensure the purpose of the Leichner Landfill geomembrane liner extension was met a CQA
program was implemented by SCS during construction. The CQA program included observation and
testing of the constructed components of the geomembrane liner and documented the work as it
was completed in general accordance with the design intent presented in the Construction Drawings
and Technical Specifications. Modifications to the design are presented in Section 7.0 above.
Implementation of this CQA program was successful, no modifications to the CQA testing program
were required for this project.
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Appendix A

Construction Memorandums
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m Environmental Consultants & Contractors

June 22,2023
File No. 04223030.10

Mr. Michael Davis

Leichner Landfill Project Manager

Clark County Public Health-Solid Waste Operations
Vancouver, WA 98662

Subject: NE 99th Street / Leichner Landfill Liner Installation
Dear Mr. Davis:

This letter summarizes observations and findings of an inspection performed by SCS Engineers (SCS)
on June 9th of the area associated with the NE 99th Street project where new geomembrane liner is
to be installed between the existing geomembrane of the Leichner Landfill cover system and the
extension of NE 99t Street. SCS performed the inspection at the request of Clark County Public
Health (CCPH).

On June 9, SCS met with staff from Clark County Public Works (CCPW) to discuss the project and
provide an overview of the inspection activities. Prior to visiting the landfill, SCS reviewed
photographs of the work area and sent you an email summarizing our initial concerns regarding the
condition of the surface to receive the geomembrane and the tie-in to the existing Landfill cover. It is
our understanding that work stopped immediately on Wednesday June 7t when our concerns were
first raised about the project.

Summary of Observations and Recommendations

The subgrade soil contains many irreducible objects greater than Y2 inch that the specifications
indicate are not allowed. These objects include rocks, wood debris, and pieces of metal. (See the
items circled in Photos 1 and 2, below). The stormwater pipe inlets are surrounded by what appears
to be 1-inch crushed rock. Fractured rock of any size is not acceptable per specifications.

o Fine grading and compaction are required to meet the requirements of the specification for
much of the area to be covered by the geomembrane.

e Compaction, in accordance with the specifications, is required for all areas that are to be
covered with the geomembrane liner. Some areas have already been graded and rolled with
a smooth drum compactor. Compaction testing will need to be performed to verify subgrade
is compacted to at least 95 percent of the maximum dry density (MDD).

2405 140th Ave. NE, Suite 107, Bellevue, WA 98005 | 425-746-4600 | eFax 503-684-6948 &



Mr. Michael Davis
June 22, 2023
Page 2

6 debris and mtal.

Photo 2 - Soil includes rocks, w

The existing liner has not been cleared of overlying soils or prepared to weld the new geomembrane
liner for tie-in (see Photo 3). Rock, dirt, vegetation, and other materials are present on the existing
liner.

e Rock, dirt, vegetation, and other materials must be removed using hand tools to prevent
damage. The surface of the existing liner must be clean and dry, and inspected before
the new liner material can be installed.
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There is damage to the existing liner that needs to be addressed (see the circled items in the Photos
3 and 4). This raises a question regarding the condition of the existing liner downslope, into the
bottom of the former pond. Without inspection documentation of the placement of the fill soils, we
do not know the condition of the buried liner (i.e., if there is damage at the top of slope where it is
relatively flat, there is reason to believe that there is also damage along the fill slope).

e Provide inspection documentation for the existing liner prior to fill soils replacement.

Photo 3 - Existing landfill liner with overlying soil tat needs to be remoed and visible damage
that needs to be repaired prior to installing new liner material.

Photo 4 - Existing landfill liner with visible damage that needs to be repaired prior to
installing new liner material.
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In Photo 4, above, the area behind and to the right of the manhole has been rolled with a smooth
drum, but the surface does not appear to be uniform or properly compacted. When properly
compacted, the individual passes by the compactor should not be visible (i.e., the small soil ridges
formed at the edge of each pass of the roller drum).

e Prior to installation of the new liner material the surface of the soil must be smooth and
uniform.

With respect to the elevation of the stormwater collection pipes, SCS believes that the inlets are too
high above the liner to drain the stormwater and prevent ponding of water on the liner (Photo 5).
According to Clark County, the liner will be approximately 12 inches below the invert of the inlets. At
a minimum, this will result in saturated soil sitting atop the liner. In at least one area, the planned tie-
in mark on the existing liner may be at, or below the same elevation as the storm pipe inlet invert.
This condition would cause stormwater to saturate the covering soils over the existing landfill cover
liner.

e Survey stormwater collection pipes and adjacent drainage areas, and adjust elevations to
minimize ponding water on the liner.

nlet t stormater collection pipe will b about 12 inches above t surfa that
will receive the new geomembrane liner.

Photo 5 -

The grading does not visually appear to provide sufficient slope for adequate flow of water over the
liner into the stormwater collection pipes (see Photo 6). This is especially concerning in the NE corner
of the landfill. According to Clark County, drainage will be provided by final grading of an
approximately 12-inch layer of (vegetated) soil atop the liner.

e Survey stormwater collection pipes and adjacent drainage areas, and adjust elevations to
facilitate drainage and minimize ponding water on the liner.
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Photo 6 - Grading appears to be inadequte for surfae water rainage into te strmtercollection pipes.

The road directly south of the project area consists of a roughly 1 foot layer of railroad ballast placed
directly on top of the liner. This is now being driven over by large construction vehicles.

e Remove railroad ballast, inspect liner for damage, repair as needed, and cover with
appropriate material as described in the specifications. In addition, cease using the road
for construction related activities.

We understand that the liner crew is available from June 15t through the 22nd and that is when the
contractor wants to perform the work.

e Before liner installation begins, we recommend that a preconstruction meeting lead by
SCS be conducted.

The Contractor proposed a method of joining the new geomembrane liner to the existing liner by not
cutting the existing liner and that the tie-in with the new material be performed using extrusion
welding methods. This is not an acceptable method for many reasons. The main reasons being the
condition of the existing liner and that double fusion welding provides a better seam.

e SCS recommends seam welding using double fusion welding methods.

The contractor proposed joining the new geomembrane liner to the existing liner at a lower elevation
than what is shown on the plans and was marked via surveying at the site. Performing the tie-in at a
lower elevation would create a grade reversal between the existing liner and the drainage swale. In
profile this would form a “W” shape where one valley is the swale and the other is the dip where the
liner drops down in elevation to connect to the existing liner.

e There must be a continuous downward grade from the tie-in to the storm collector inlet to
prevent water ponding. SCS recommends connecting the existing liner at the location
and elevation shown on the plans.
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Closing

Overall, our impression from the June 9th inspection is that major work remains to be completed to
prepare the subgrade for liner installation. The integrity of the existing liner is questionable as a
result of the filling process, and the stormwater system will likely lead to water being trapped atop
the newly installed liner.

If you have any questions or comments, please contact the undersigned at (425) 301-6521.

Sincerely,

n Faille, EIT Joh#w’M. Richards, P
Staff Engineer Project Director / Vice President
SCS Engineers SCS Engineers

cc: Greg Helland, SCS
Louis Caruso, SCS
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Testing Results
B-1 In-Place Moisture/Density Test Results

B-2 Geomembrane Destructive Seam Test Results

NE 99t Street / Leichner Landfill Geomemlbrane Liner Installation Documentation
Report www.scsengineers.com



http://www.scsengineers.com/

B-1

In-Place Moisture/Density Test Results
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FIELD AND DAILY ACTIVITY REPORT

PROJECT CLEENT REPORT NO.
NE 99th Street Improvements Clark County Dept. of Public Works 22046-062023-GS1
NE 94th Avenue - Vicinity of NE 117th 1300 Franklin Street, 4th Floor CRPNO.
Avenue/SR503 Vancouver, WA 98666-9810 350722
Clark County, Washington | INSPECTORITECHNICIAN — GERTIFICATION NO.
BIO
CONTRACTOR(S) PROJECT REPRESENTATIVE(S) WEATHER/CONDITIONS PAGE
Nutter Corp. John Tuininga Cloudy, 50s°F lofl

TYPE OF FIELD OBSERVATION PERFORMED

Density Testing [BI #18 RAM #87]
DESCRIPTION OF DAILY ACTIVITIES AND GEOTECHNICAL OBSERVATIONS
Columbia West was onsite as requested to conduct density testing on an onsite-mixed 1:1 aggregate biend placed for embankment

fill. Test results met project specifications. For approximate locations and test results see Field Compaction Report 22046-062023-
CT1.

NOTES: This Field and Dally Activity Report pertains only to surface malenal visually examined at the time of the sile observation and presents oplnlons formed beseu on bservalion of fties relating to hnical services. Columbla
West's is nol arep ive warranty and does not include nor consist of Y seismic analysis or any olher activiti iated with sfle

It is possible that soil conditions may vary between lested or observed locations. Columbis West claims no past or prior knowledgs of soil conditions al the sile olher than the observations documented above. The above statements are in lisu of all
other slatements expressed or implied, This reporl may not be repreduced except in full without prior written authorization by Columbia West Englneering, Inc. in rdi with QSP 7.3.1. Tesl results and observations apply
only for location and date tested. Columbia West relies on the contracterio cornply with the project plans and specrﬁcahons Lhroughoul the duralion of the project i ive of the of our field althe site, The work described

hersin is nol meenl to supervise nor direct lhe nor the r's means and meth o] West Is not responslble for slte safety or health. This Field and Daily Activily Report is a draft document summarizing fleld testing,
observalions_and prellminary recommendalions. The Field and Daily Activily Report Is final only afier review and aulhorized signaiure by Columbia WeslL

ke v et
e Fe 06-22-23
INSPECTOR/TECHNICIAN COLUMBIA WEST ENGINEERING, INC. authorized signature ISSUE DATE
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FIELD COMPACTION REPORT

PROJECT CLIENT REPORT NO.
NE 99th Street Improvements Clark County Dept. of Public Works 22046-062023-CT1
NE 94th Avenue - Vicinity of NE 117th 1300 Franklin Street, 4th Floor DATE
Avenue/SR503 Vancouver, WA 98666-9810 06-20-23
Clark County, Washington WEATHER
Cloudy, 50s°F
CRP NO./BID ITEMNO. CONTRACTOR / FOREMAN ENGINEER/TECHNICIAN | PAGE
350722 / BI #18 John Tuininga BJO 10f1
COMPACTION TEST DATA
NUCLEAR GAUGE TEST RESULTS PROCTOR DATA COMPACTION
MAXIMUM OPTIMUM
TEST ROD WET DRY
TEST MOISTURE DRY MOISTURE o MEETS TESTED MATERIAL,
No. | DEPTH | DEPTH' |  DENSTY DEHCITE % DENSITY | CONTENT LB & SPECS? TEST DESCRIPTION AND LOCATION
et Inches Pct pef pof %
Embankment Fill
1 0 12 141.3 1324 6.7 136.5 7.2 $22-0933] 97.0 - S NE 99* Street
STA 30+00, 60’ South of CL
Embankment Fil}
2 0 12 1415 131.7 7.4 136.5 7.2 $22-0933| 96.5- S NE 99 Street
STA 29400, 60’ South of CL
. Embankment Fill
3 0 12 147.3 135.5 8.8 136.5 7.2 522-0933( 99.2 S NE 99t Street
STA 28400, 60’ South of CL
J Embankment Fill
4 0 12 149.5 138.3 8.1 136.5 7.2 $22-0933| 100+ S NE 99* Street
STA 31+00, 120’ South of CL
Embankment Fill
5 0 12 146.8 134.7 9.0 136.5 7.2 $22-0933| 98.7° S NE 99" Street
STA 32+00, 60’ South of CL
NOTES *MEETS SPECS: COMPACTION SPECIFICATIONS
'ROD ODE%L’:I:(scatter S= salisfgclur;f_ meets compaction sneclﬂ:faiicns . ) 95% MDD AASHTO T180
212 = Direct Transmission {in inches below U = unsatisfactory, does not meel compaction specifications TESTED MATERIALS AND SOURCES '
ground surface) §22-0933: 1:1 aggregate blend, onsite
Unless otherwise noted, percent compaction is based upon laboratory determination of maximum dry density for the sample noted. mixed Daybreak reject, Mountain Top
Tests performed per ASTM D6938 or AASHTO T310, in accordance with project specifications. Test results apply only for the f
Iocationeand date tested. This report may not be reprolcrjluced er:xcept i\r,1wfull vrvi::outfariolr written authorization by Columgia West screenings, sampled from grade' NE
Engineering, Inc. Sampling conducted in accordance with QSP 7.3.1. 99th Street, STA 26+00
ADDITIONAL REMARKS
Test depth recorded as approximate depth relative to finished grade.
GAUGE SERIAL NO. GAUGE MODEL
69973 3430
TECHNICIAN/INSPECTOR; DATE OF ISSUE: T NG RO DENCIS TANDARD)
— 606 1850
i - 06-22-23
- /7 o )
et —, = 4 [
;‘:-_-%é T, - oL Y il
L .

~ s
COLUMBIA WEST ENGINEERING, iNC authorized signature

CWE-s22-022222
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Columbia West-€=-

i

S = satisfactory, meets compaction specifications

0 = Backscatter U = unsatisfactory, does not meet compaction specifications

2 — 12 = Direct Transmission (in inches below
ground surface)

Unless otherwise noted, percent compaction is based upon laboratory determination of maximum dry density for the sample noted.

Tests performed per ASTM D6938 or AASHTO T310, in accordance with project specifications. Test results apply only for the

location and date tested. This report may not be reproduced except in full without prior written authorization by Columbia West

Engineering, Inc. Sampling conducted in accordance with QSP 7.3.1.

ADDITIONAL REMARKS
Test depth recorded as approximate depth relative to finished subgrade elevation.

CLIENT REPORT NO.
«h Street Improvements Clark County Dept. of Public Works 22046-093022-CT1
/Ath Avenue — Vicinity of NE 117th 1300 Franklin Street, 4th Floor DATE
2nue/SR503 Vancouver, WA 98666-9810 09-30-22
_lark County, Washington WEATHER
Clear, 70s°F
CRP NO. /BID ITEM NO. CONTRACTOR / FOREMAN ENGINEER/TECHNICIAN | PAGE
350722 / BI #18 John Tuininga ABS lofl
COMPACTION TEST DATA
NUCLEAR GAUGE TEST RESULTS PROCTOR DATA COMPACTION
TEST ROD WET DRY MAXIRubTT | OPTIRORY :
o DEFTH | BERTE J aRERETY DE::,"Y M DE[EE:TV ’églﬁT;g:TE LABID e . TEST DESCHIPTION AND LOCATION
Structural Roadway Fill
1 -8.5 12 143.4 133.7 7.3 136.5 7.2 [S22-0933| 98.0 S NE 99" Street, Approximate STA 31+00
10’ North of Center Line
Structural Roadway Fill
2 -8.5 12 146.7 137.0 6.4 136.5 7.2 $22-0933| 100+ S NE 99% Street, Approximate STA 30+00
10’ North of Center Line
Structural Roadway Fill
3 -8.5 12 139.9 131.6 5.6 136.5 7.2 $22-0933| 96.4 S NE 99t Street, Approximate STA 29+00
10’ South of Center Line
. Structural Roadway Fill
4| -85 12 141.6 133.4 6.7 136.5 7.2 [S22-0933| 97.7 S NE 99% Street, Approximate STA 28+00
10’ South of Center Line
Structural Roadway Fill
5 -9 6 139.8 131.0 7.6 136.5 7.2 [S22-0933| 96.0 S NE 99 Street, Approximate STA 26+00
10’ South of Center Line
Structural Roadway Fill
6 -8.5 12 144.6 134.4 7.5 136.5 7.2 [S22-0933| 98.5 S NE 99* Street, Approximate STA 25+50
10’ South of Center Line
Structural Roadway Fill
7 -9 6 148.0 138.5 5.6 136.5 7.2 |S22-0933| 100+ S NE 99 Street, Approximate STA 24+00
5’ South of Center Line
Structural Roadway Fill
8 -8.5 12 141.7 134.2 6.8 136.5 7.2 522-0933| 98.3 S NE 99" Street, Approximate STA 23+00
5’ South of Center Line
Structural Roadway Fill
9 -9 6 142.8 133.8 7.5 136.5 7.2 [S22-0933| 98.0 S NE 99 Street, Approximate STA 22+00
15’ South of Center Line
NOTES \ ' COMPACTION SPECIFICATIONS
iROD DEPTH: v 95% MDD AASHTO T180

TESTED MATERIALS AND SOURCES

$22-0933: 1:1 aggregate blend,
onsite mixed Daybreak reject,
Mountain Top screenings, sampted
from grade NE 99th Street, STA
26+00

GAUGE SERIAL NO. GAUGE MODEL

71268 3430
TECHNICIAN/INSPECTOR: DATE OF ISSUE: MOISTURE STANDARD | DENSITY STANDARD

654 - 2464

74 W i I orh z
0 -
."gﬂf"/é'f; ?"/ .
dr 2
7 p

COLUMBIA WE§T-E IGINEERING, INC. authorized signature

CWE-522-022222



NE 95t Street, Vancouver, Washington 98682

une: 360-823-2900
sww.columbiawestengineering.com

Geatechnical a Envhonmenml = Special Inspections
12 [ Ed ¥ L]

FIELD COMPACTION REPORT

PROJECT CLIENT REPORT NO.
NE 99th Street Improvements Clark County Dept. of Public Works 22046-101222-CT1
NE 94th Avenue — Vicinity of NE 117th 1300 Franklin Street, 4th Floor DATE
Avenue/SR503 Vancouver, WA 98666-9810 10-12-22
Clark County, Washington WEATHER
Sunny, 60s°F
CRP NO. /BID ITEM NO. CONTRACTOR / FOREMAN ENGINEER/TECENICIAN | PAGE
350722 / Bl #18 John Tuininga BSP lofl
COMPACTION TEST DATA
NUCLEAR GAUGE TEST RESULTS PROCTOR DATA COMPACTION
TE8F TEST ROD WET DRY MAXIMUM OPTIMUM . - '
No. | DEFTH ?:;T;' DENaTY DE:;'T" o DEDNRSTTY ’tﬁ:glrﬂgNRTE EASID g SPECS? TEST DETsEcsgli%g;}TAErm.lbcmon
pef %
Structural Roadway Fill
1 -4 12 136.9 129.7 5.5 136.5 7.2 |522-0933| 95.0 S NE 99t Street, Approximate STA 31+00
5 10’ South of Center Line
Structural Roadway Fill
2 -4 12 142.0 134.1 5.9 136.5 7.2 |S22-0933| 98.2 _ S NE 99t Street, Approximate STA 29+00
20’ South of Center Line
Structural Roadway Fill
3 -4 12 146.2 135.9 7.5 136.5 7.2  |S22-0933] 996 4 S NE 99t Street, Approximate STA 27+00
Center Line
Structural Roadway Fill
4 -4 12 143.7 1345 6.9 136.5 7.2  |S22-0933| 98.5. S NE 99 Street, Approximate STA 26+00
20’ South of Center Line
Structural Roadway Fill
5 -4 12 147.4 1369 7.7 136.5 7.2 [522-0933| 100+ ” S NE 99 Street, Approximate STA 24+00
20’ South of Center Line
NOTES ) COMPACTION SPECIFICATIONS
'ROD DEPTH: MEETS SIEGS: 95% MDD AASHTO T180

0 = Backscatter

2 — 12 = Direct Transmission (in inches below

ground surface)

S = satisfactory, meets compaction specifications

U = unsatisfactory, does not meet compaction specifications

Unless otherwise noled, percent compaction is based upon laboratory determination of maximum dry density for the sample noled.
Tests performed per ASTM D6938 or AASHTO T310, in accordance with project specifications. Tesl results apply only for the
location and date tesled. This report may not be reproduced except in full without prior written authorization by Columbia Wesl
Engineering, Inc. Sampling conducled in accordance wilh QSP 7.3.1.

ADDITIONAL REMARKS

Test depth recorded as approximate depth relative to finished subgrade elevation.

TECHNICIAN/INSPECTOR:

B Tty

DATE OF ISSUE:

10:17-22

W

TESTED MATERIALS AND SOURCES

$22-0933: 1:1 aggregate blend,
onsite mixed Daybreak reject,
Mountain Top screenings, sampled
from grade

GAUGE SERIAL NO. GAUGE MODEL
33767 3440
MOISTURE STANDARD DENSITY STANDARD
662 1867
¢ S .
L

T4 -

Pe

COLUMBIA WEST ENGINEERING, INC. authorized signature

CWE-522-022222



icouver, Washington 98682 Geoteéchnical & Environmental & Specisl Inspections

Columbia West-¢~

FIELD COMPACTION REPORT

AECT CLIENT REPORT NO.

NE 99th Street Improvements Clark County Dept. of Public Works 22046-101722-CT1
NE 94th Avenue — Vicinity of NE 117th 1300 Franklin Street, 4th Floor DATE

Avenue/SR503 Vancouver, WA 98666-9810 10-17-22

Clark County, Washington WEATHER

Overcast, 50s°F

CRP NO./BID ITEMNO. CONTRACTOR / FOREMAN ENGINEERTTECHNICIAN | PAGE

350722 / BI #18 John Tuininga BJO 10f1

COMPACTION TEST DATA
NUCLEAR GAUGE TEST RESULTS PROCTOR DATA COMPACTION
MAXIMUM OPTIMUM -
T | cmm | | sl | ol | YO | S| W | ueo | w | R

Structural Roadway Fill
1| -35 12 144.2 135.7 6.2 136.5 7.2 |S22-0933| 99.4. S NE 99t Street, Approximate STA 23+00
20’ South of Center Line
Structural Roadway Fill
2 | -35 12 147.1 138.1 6.5 136.5 7.2 |522-0933| 100+- S NE 99" Street, Approximate STA 24+00
20’ North of Center Line
Structural Roadway Fill
3 -4 12 141.5 1343 54 136.5 7.2 $22-0933| 98.4- S NE 99t Street, Approximate STA 26+00
20’ South of Center Line
. Structural Roadway Fill
4 -4 12 145.9 136.9 6.5 136.5 7.2 |S22-0933( 100+ S NE 99 Street, Approximate STA 28+00
10’ South of Center Line

NOTES COMPACTION SPECIFICATIONS
"ROD DEPTH: e 95% MDD AASHTO T180
0= Baci(scatter S = satisfactory, meets compaction specifications ]
212 = Direct Transmission (in inches below U = unsatisfactory, does not meet compaction specifications TESTED MATERIALS AND SOURCES
ground surface) $22-0933: 1:1 aggregate blend,
Unless otherwise noled, percent compaclion is based upon laboratory determination of maximum dry density for the sample noted. i i i
Tests performed per ASTM D6938 or AASHTO T310, in accordance with project specnf ications. Test results apply only for the onsite IT"IIXEd Daybrea.k reJeCt'
location and date tesled. This report may nol be reproduced except in full without prior written authorization by Columbia West Mountain Top screenings, Sampled
Engineering, Inc. Sampling conducted in accordance with QSP 7.3.1.
from grade
ADDITIONAL REMARKS
Test depth recorded as approximate depth relative to finished subgrade elevation.
GAUGE SERIAL NO, GAUGE MODEL
31447 3430
TECHNICIAN/INSPECTOR: DATE OF ISSUE: MOISTURE STANDARD ) DENSITY STANDARD
592 .1768
10-20-22
P
o R 1
[ R o Fa
fowew .
ofe gtk i

COLUMBIA WEST ENGINEERING, INC. authorized signature

i

CWE-s22-022222
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Geomembrane Destructive Seam Test Results

NE 99t Street / Leichner Landfill Geomemlbrane Liner Installation Documentation
Report www.scsengineers.com
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TESTING, RESEARCH, CONSULTING AND FIELD SERVIGES

AUSTIN, TX - USA | ANAHEIM, CA - USA | ANDERSON, SG - USA | GOLD COAST - AUSTRALIA | SUZHOU - GHINA

Date: 2023-06-20

Mail To: Bill To:
Jack Faille

SCS Engineers SCS Engineers

e-mail:
jfaille@scsengineers.com jrichards@scsengineers.com ghelland@scsengineers.com

Dear Mr. Faille,

Thank you for consulting with TRI/Environmental, Inc. (TRI) for your geosynthetics testing needs. TRI is pleased to
submit this final report for laboratory testing.

Project: Leichner LF NE 99th Street
TRI Job Reference Number: 78308
Material(s) Tested: (4) Heat Fusion Weld Seam(s)

SAME DAY Peel and Shear

Test(s) Requested: (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)

Codes:

AD Adhesion Failure (100% Peel)

BRK Break in sheeting away from Seam edge.

SE Break in sheeting at edge of seam.

AD-BRK Break in sheeting after some adhesion failure - partial peel.
SIP Separation in the plane of the sheet (leaving the bond intact).
FTB Film tearing bond (all non "AD" failures).

NON-FTB 100% peel.

If you have any questions or require any additional information, please call us at 1-800-880-8378.
Sincerely,

Nicole Saucedo

Geosynthetic Services Division
http://www.geosyntheticstestinc.com

The testing herein is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply to samples other than those tested. TRI neither accepts responsibility
for nor makes claim as to the final use and purpose of the material. TRI observes and maintains client confidentiality. TRI limits reproduction of this report, except in full, without prior approval of TRI.

TRI ENVIRONMENTAL, INC.
9063 BEE CAVES RD. — AUSTIN, TX 78733 - USA | PH: B00.880.TEST OR 512.263.2101
Page: 1 of 3




TESTING, RESEARCH, CONSULTING AND FIELD SERVIGES

AUSTIN, TX - USA | ANAHEIM, CA - USA | ANDERSON, SG - USA | GOLD COAST - AUSTRALIA | SUZHOU - GHINA

DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: SCS Engineers
Project: Leichner LF NE 99th Street

Material: 60 mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 78308

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN
Sample ID: DS-1 | Weld: Heat Fusion

Side: A Peel A
Peel Strength (ppi) 118 116 114 112 118 116
Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B
Peel Strength (ppi) 136 124 111 134 139 129
Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear
Shear Strength (ppi) 147 151 151 150 154 151
Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DS-2 | Weld: Heat Fusion

Side: A Peel A
Peel Strength (ppi) 127 130 118 128 129 126
Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B
Peel Strength (ppi) 116 116 120 115 118 117
Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear
Shear Strength (ppi) 159 153 154 156 148 154
Shear Elongation @ Break (%) >50 >50 >50 >50 >50

The testing herein is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply to samples other than those tested. TRI neither accepts responsibility
for nor makes claim as to the final use and purpose of the material. TRI observes and maintains client confidentiality. TRI limits reproduction of this report, except in full, without prior approval of TRI.

TRI ENVIRONMENTAL, INC.
9063 BEE CAVES RD. — AUSTIN, TX 78733 - USA | PH: B00.880.TEST OR 512.263.2101
Page: 2 of 3



TESTING, RESEARCH, CONSULTING AND FIELD SERVIGES

AUSTIN, TX - USA | ANAHEIM, CA - USA | ANDERSON, SG - USA | GOLD COAST - AUSTRALIA | SUZHOU - GHINA

DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: SCS Engineers
Project: Leichner LF NE 99th Street

Material: 60 mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 78308

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN
Sample ID: DS-3 | Weld: Heat Fusion

Side: A Peel A
Peel Strength (ppi) 114 120 122 121 121 120
Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B
Peel Strength (ppi) 105 114 113 107 107 109
Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear
Shear Strength (ppi) 151 156 152 154 146 152
Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DS-4 | Weld: Heat Fusion

Side: A Peel A
Peel Strength (ppi) 136 126 131 137 143 135
Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B
Peel Strength (ppi) 119 113 136 142 153 133
Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear
Shear Strength (ppi) 149 154 148 147 159 151
Shear Elongation @ Break (%) >50 >50 >50 >50 >50

The testing herein is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply to samples other than those tested. TRI neither accepts responsibility
for nor makes claim as to the final use and purpose of the material. TRI observes and maintains client confidentiality. TRI limits reproduction of this report, except in full, without prior approval of TRI.

TRI ENVIRONMENTAL, INC.
9063 BEE CAVES RD. — AUSTIN, TX 78733 - USA | PH: B00.880.TEST OR 512.263.2101
Page: 3 of 3



TESTING, RESEARCH, CONSULTING AND FIELD SERVIGES

AUSTIN, TX - USA | ANAHEIM, CA - USA | ANDERSON, SG - USA | GOLD COAST - AUSTRALIA | SUZHOU - GHINA

Date: 2023-06-29

Mail To: Bill To:
Jack Faille

SCS Engineers SCS Engineers

e-mail:
jfaille@scsengineers.com jrichards@scsengineers.com ghelland@scsengineers.com

Dear Mr. Faille,

Thank you for consulting with TRI/Environmental, Inc. (TRI) for your geosynthetics testing needs. TRI is pleased to
submit this final report for laboratory testing.

Project: Leichner LF NE 99th Street
TRI Job Reference Number: 78399
Material(s) Tested: (7) Heat Fusion Weld Seam(s)

SAME DAY Peel and Shear

Test(s) Requested: (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)

Codes:

AD Adhesion Failure (100% Peel)

BRK Break in sheeting away from Seam edge.

SE Break in sheeting at edge of seam.

AD-BRK Break in sheeting after some adhesion failure - partial peel.
SIP Separation in the plane of the sheet (leaving the bond intact).
FTB Film tearing bond (all non "AD" failures).

NON-FTB 100% peel.

If you have any questions or require any additional information, please call us at 1-800-880-8378.
Sincerely,

'\_é,u?- Tﬁwa:‘;‘f

Jennifer Tenney

Project Manager

Geosynthetic Services Division
http://www.geosyntheticstestinc.com

The testing herein is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply to samples other than those tested. TRI neither accepts responsibility
for nor makes claim as to the final use and purpose of the material. TRI observes and maintains client confidentiality. TRI limits reproduction of this report, except in full, without prior approval of TRI.

TRI ENVIRONMENTAL, INC.
9063 BEE CAVES RD. — AUSTIN, TX 78733 - USA | PH: B00.880.TEST OR 512.263.2101
Page: 1 of 5




TESTING, RESEARCH, CONSULTING AND FIELD SERVIGES

AUSTIN, TX - USA | ANAHEIM, CA - USA | ANDERSON, SG - USA | GOLD COAST - AUSTRALIA | SUZHOU - GHINA

DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: SCS Engineers
Project: Leichner LF NE 99th Street

Material: 60 mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 78399

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN
Sample ID: DS-5 | Weld: Heat Fusion

Side: A Peel A
Peel Strength (ppi) 114 118 114 113 113 114
Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B
Peel Strength (ppi) 114 128 125 123 134 125
Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear
Shear Strength (ppi) 156 154 153 147 155 153
Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DS-6 | Weld: Heat Fusion

Side: A Peel A
Peel Strength (ppi) 145 147 135 105 111 129
Peel Incursion (%) <5 <5 <5 35 85

Peel Locus Of Failure Code SE SE SE AD-BRK AD-BRK

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B
Peel Strength (ppi) 128 130 77 55 68
Peel Incursion (%) 30 <5 100 100 100

Peel Locus Of Failure Code AD-BRK SE AD AD AD

Peel NSF Failure Code FTB FTB NON-FTB NON-FTB NON-FTB

Shear Shear
Shear Strength (ppi) 155 157 142 153 155 152
Shear Elongation @ Break (%) >50 >50 >50 >50 >50

The testing herein is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply to samples other than those tested. TRI neither accepts responsibility
for nor makes claim as to the final use and purpose of the material. TRI observes and maintains client confidentiality. TRI limits reproduction of this report, except in full, without prior approval of TRI.

TRI ENVIRONMENTAL, INC.
9063 BEE CAVES RD. — AUSTIN, TX 78733 - USA | PH: B00.880.TEST OR 512.263.2101
Page: 2 of 5



TESTING, RESEARCH, CONSULTING AND FIELD SERVIGES

AUSTIN, TX - USA | ANAHEIM, CA - USA | ANDERSON, SG - USA | GOLD COAST - AUSTRALIA | SUZHOU - GHINA

DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: SCS Engineers
Project: Leichner LF NE 99th Street

Material: 60 mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 78399

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN
Sample ID: DS-7 | Weld: Heat Fusion

Side: A Peel A
Peel Strength (ppi) 129 133 135 131 129 131
Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B
Peel Strength (ppi) 135 136 144 131 145 138
Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear
Shear Strength (ppi) 146 151 152 155 152 151
Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DS-8 | Weld: Heat Fusion

Side: A Peel A
Peel Strength (ppi) 112 151 137 148 113 132
Peel Incursion (%) 35 25 <5 <5 85

Peel Locus Of Failure Code AD-BRK AD-BRK SE SE AD-BRK

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B
Peel Strength (ppi) 133 125 122 117 126 125
Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear
Shear Strength (ppi) 151 145 150 149 153 150
Shear Elongation @ Break (%) >50 >50 >50 >50 >50

The testing herein is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply to samples other than those tested. TRI neither accepts responsibility
for nor makes claim as to the final use and purpose of the material. TRI observes and maintains client confidentiality. TRI limits reproduction of this report, except in full, without prior approval of TRI.

TRI ENVIRONMENTAL, INC.
9063 BEE CAVES RD. — AUSTIN, TX 78733 - USA | PH: B00.880.TEST OR 512.263.2101
Page: 3 of 5



TESTING, RESEARCH, CONSULTING AND FIELD SERVIGES

AUSTIN, TX - USA | ANAHEIM, CA - USA | ANDERSON, SG - USA | GOLD COAST - AUSTRALIA | SUZHOU - GHINA

DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: SCS Engineers
Project: Leichner LF NE 99th Street

Material: 60 mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 78399

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN
Sample ID: DS-9 | Weld: Heat Fusion

Side: A Peel A
Peel Strength (ppi) 97 103 114 108 110 106
Peel Incursion (%) 25 <5 <5 <5 30

Peel Locus Of Failure Code AD-BRK SE SE SE AD-BRK

Peel NSF Failure Code FTB FTB FTB FTB FTB

Side: B Peel B
Peel Strength (ppi) 117 123 125 113 125 121
Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear
Shear Strength (ppi) 155 151 152 155 152 153
Shear Elongation @ Break (%) >50 >50 >50 >50 >50

Sample ID: DS-10 | Weld: Heat Fusion

Side: A Peel A
Peel Strength (ppi) 59 71 61 45 46
Peel Incursion (%) 100 100 100 100 100

Peel Locus Of Failure Code AD AD AD AD AD

Peel NSF Failure Code NON-FTB NON-FTB NON-FTB NON-FTB NON-FTB

Side: B Peel B
Peel Strength (ppi) 133 145 142 144 134 140
Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear
Shear Strength (ppi) 148 153 152 152 156 152
Shear Elongation @ Break (%) >50 >50 >50 >50 >50

The testing herein is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply to samples other than those tested. TRI neither accepts responsibility
for nor makes claim as to the final use and purpose of the material. TRI observes and maintains client confidentiality. TRI limits reproduction of this report, except in full, without prior approval of TRI.

TRI ENVIRONMENTAL, INC.
9063 BEE CAVES RD. — AUSTIN, TX 78733 - USA | PH: B00.880.TEST OR 512.263.2101
Page: 4 of 5



TESTING, RESEARCH, CONSULTING AND FIELD SERVIGES

AUSTIN, TX - USA | ANAHEIM, CA - USA | ANDERSON, SG - USA | GOLD COAST - AUSTRALIA | SUZHOU - GHINA

DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: SCS Engineers
Project: Leichner LF NE 99th Street

Material: 60 mil. HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54/882 mod.)
TRI Log#: 78399

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN
Sample ID: DS-11 | Weld: Heat Fusion

Side: A Peel A
Peel Strength (ppi) 141 144 140 146 153 145
Peel Incursion (%) <5 100 100 <5 <5

Peel Locus Of Failure Code SE AD AD SE SE

Peel NSF Failure Code FTB NON-FTB NON-FTB FTB FTB

Side: B Peel B
Peel Strength (ppi) 143 154 139 132 153 144
Peel Incursion (%) <5 <5 <5 <5 <5

Peel Locus Of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FTB FTB

Shear Shear
Shear Strength (ppi) 154 151 155 166 159 157
Shear Elongation @ Break (%) >50 >50 >50 >50 >50

The testing herein is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply to samples other than those tested. TRI neither accepts responsibility
for nor makes claim as to the final use and purpose of the material. TRI observes and maintains client confidentiality. TRI limits reproduction of this report, except in full, without prior approval of TRI.

TRI ENVIRONMENTAL, INC.
9063 BEE CAVES RD. — AUSTIN, TX 78733 - USA | PH: B00.880.TEST OR 512.263.2101
Page: 5 of 5



Appendix C

Geomembrane Installation Documentation

C-1 Geomembrane Panel Logs

C-2 Geomembrane Submittals

NE 99t Street / Leichner Landfill Geomemlbrane Liner Installation Documentation
Report www.scsengineers.com



http://www.scsengineers.com/

C-1

Geomembrane Panel Logs

NE 99t Street / Leichner Landfill Geomemlbrane Liner Installation Documentation
Report www.scsengineers.com
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GEOMEMBRANE PANEL/SEAM LOG

CONSTRUCTION INSPECTION FORM LEICHNER LANDFILL
PRrRoOJECT NO. 04223030.10 NE 99™ sT CONSTRUCTION

'\"‘K‘ Panel Orientation: Panel No. V - l Roll No. (=) l C ] _ 7’0 6 %7; g:&loy é',, ;g, Z? Panel Location
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Repair Welding Repair Leak Testing
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. L Destructive Seam Sample Lab Test Comments
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GEOMEMBRANE PANEL/SEAM LOG

CONSTRUCTION INSPECTION FORM LEICHNER LANDFILL
PrRoJECT NO. 04223030.10 NE 99™ ST CONSTRUCTION

SCS ENGINEERS

T Parjel Orientation: Panel No. \D$ ’L Roll No. oj cl- z&é 37 ; B:tpéoy ':_[9_— 7/’5 Panel Location
A IV 4\ Texture Lot No. ‘>PE %z i; "LO ?mny O ?.‘. 'O

Main Seam

Seam Welding Seam Leak Testing
. Amb - N Distance Tested Test Pass/
Date Time Temp Loc. Tech Mach No. Mach Settings Date and Loc.* Type Tech Fail
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SUOLMAX

Bid Item 24

Technical data sheet
HDPE Series, 60 mil Black, Smooth

PROPERTY TEST METHOD FREQUENCY(1) UNIT 1101438
Imperial

[SPECIFICATIONS
Thickness (min. avg.) ASTM D5199 Every roll mils 60.0
Thickness (min.) ASTM D5199 Every roll mils 54
Resin Density ASTM D1505 1/Batch g/cc >0.932
Melt Index - 190/2.16 (max.) ASTM D1238 1/Batch g/10 min 1.0
Sheet Density ASTM D792 Every 10 rolls g/cc 2 0.940
Carbon Black Content ASTM D4218 Every 2 rolls % 2.0-3.0
Carbon Black Dispersion ASTM D5596 Every 10 rolls Category Cat. 1 & Cat. 2
OIT - standard (avg.) ASTM D3895 1/Batch min 100
Tensile Properties (min. avg) (2) ASTM D6693 Every 2 rolls

Strength at Yield ppi 132

Elongation at Yield % 13

Strength at Break ppi 243

Elongation at Break % 700
Tear Resistance (min. avg.) ASTM D1004 Every 5 rolls Ibf 42
Puncture Resistance (min. avg.) ASTM D4833 Every 5 rolls Ibf 120
Dimensional Stability ASTM D1204 Certified % +2
Stress Crack Resistance (SP-NCTL) ASTM D5397 1/Batch hr 500
Oven Aging - % retained after 90 days ASTM D5721 Per formulation

HP OIT (min. avg.) ASTM D5885 % 80
UV Res. - % retained after 1600 hr ASTM D7238 Per formulation

HP-OIT (min. avg.) ASTM D5885 % 50
Low Temperature Brittleness ASTM D746 Certified °F - 106

SUPPLY SPECIFICATIONS(Roll dimensions may vary +1%)

Roll Dimension - Width - ft 22,5
Roll Dimension - Length - ft 560
Area (Surface/Roll) - ft2 12600

NOTES

1. Testing frequency based on standard roll dimensions and one batch is approximately 180,000 Ibs (or one railcar).
2. Machine Direction (MD) and Cross Machine Direction (XMD or TD) average values should be on the basis of 5 specimens each direction.

* All values are nominal test results, except when specified as minimum or maximum.

* The information contained herein is provided for reference purposes only and is not intended as a warranty of guarantee. Final determination of
suitability for use contemplated is the sole responsibility of the user. SOLMAX assumes no liability in connection with the use of this information.

Solmax is not a design professional and has not performed any design services to determine if Solmax's goods comply with any project plans or
specifications, or with the application or use of Solmax's goods to any particular system, project, purpose, installation or specification.

Page 1of 1

SOLMAX.COM

Revision date: |31-May-2018




CONSTRUCTION
COMPANY, INC.

8951 SE 76th Drive, Portland, OR 97206  503-802-0319 Fax: 503-517-9096

316 Stainless Steel
Concrete Attachment Detail

not to scale

Sikaflex 1A

1/4”x 2” 316 Stainless Steel //’—V
Batten Strip
1

u ]

3/8” x 3" 316 Stainless
Wedge Anchor
12” on center (typ)

Concrete

1/4” x 2” Neoprene
Gasket

60 mil HDPE Liner




CONSTRUCTION
COMPANY, INC. 8951 SE 76th Drive, Portland, OR 97206

503-802-0319 Fax: 503-517-9096

Typical HDPE Anchor Trench Detail

not to scale

Backfill and Compact Toe Trench
Before Installing Cover Over Liner




CONSTRUCTION
COMPANY, INC. 8951 SE 76th Drive, Portland, OR 97206

503-802-0319 Fax: 503-517-9096

Typical HDPE Boot Detail
(Slope)

not to scale

Extrusion Weld

GSE 60 mil HDPE Liner Boot 4" wide H-50 Tape Behind Strap

(half on boot and half on pipe)

Stainless Steel Banding
(over tape and boot flange)




CONSTRUCTION
COMPANY, INC. 8951 SE 76th Drive, Portland, OR 97206

503-802-0319 Fax: 503-517-9096

Typical HDPE Boot Detail
(90 Degree)

not to scale

4” wide H-50 Tape Behind Strap
(half on boot and half on pipe)

Pipe - 3/4” to 72” dia.

Stainless Steel Banding
(over tape and boot flange)

7” min.

Extrusion Weld
GSE 60 mil HDPE Liner Boot

4” min.

i

GSE 60 mil HDPE Liner




CONSTRUCTION
COMPANY, INC. 8951 SE 76th Drive, Portland, OR 97206

503-802-0319 Fax: 503-517-9096

Typical HDPE Manhole Boot Detail
(Slope)

not to scale

4” wide H-50 Tape Behind Strap
Extrusion Weld (half on boot and half on pipe)

GSE 60 mil HDPE Liner Boot

Stainless Steel Banding
(over tape and boot flange)
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D-2

Construction Photographs

NE 99t Street / Leichner Landfill Geomemlbrane Liner Installation Documentation
Report www.scsengineers.com
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NE 99 Street / Leichner Landfill Liner Installation Documentation Report

Appendix D-2 Construction Photographs

June 15%, 2023: Deployment of geomembrane liner over prepared subgrade.

June 15t, 2023: Preparation of subgrade for liner deployment.

NE 99t Street / Leichner Landfill Liner Installation Documentation Report Wwww.scsengineers.com
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NE 99 Street / Leichner Landfill Liner Installation Documentation Report

Appendix D-2 Construction Photographs

June 22nd, 2023: Stormwater ponding on liner after weekend rains.
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NE 99t Street / Leichner Landfill Liner Installation Documentation Report

Appendix D-2 Construction Photographs

NE 99th Street / Leichner Landfill Liner Installation Documentation Report www .scsengineers.com
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NE 99 Street / Leichner Landfill Liner Installation Documentation Report

Appendix D-2 Construction Photographs

June 22nd, 2023: Repairs to existing Landfill cover liner.
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NE 99 Street / Leichner Landfill Liner Installation Documentation Report

Appendix D-2 Construction Photographs

June 26, 2023: Preparation of subgrade for geomembrane deployment in northeast corner of
Landfill.

June 26, 2023: Installation of drain rock around exposed corrugated plastic drain pipes.

NE 99th Street / Leichner Landfill Liner Installation Documentation Report www .scsengineers.com
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NE 99 Street / Leichner Landfill Liner Installation Documentation Report

Appendix D-2 Construction Photographs

June 26, 2023: Geomembrane deployed in northeast corner of Landfill (east end of stormwater
conveyance liner system).

-— o

June 27t, 2023: Large wrinkles developing in deployed liner due to thermal expansion of HDPE.
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NE 99 Street / Leichner Landfill Liner Installation Documentation Report

Appendix D-2 Construction Photographs

June 27, 2023: Geomembrane cover layer soil.
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NE 99t Street / Leichner Landfill Liner Installation Documentation Report

Appendix D-2 Construction Photographs

June 28, 2023: Placement of cover layer soil.

June 29t, 2023: Spreading of cover layer soil, wrinkles in geomembrane being “walked” to anchor
trench where extra material can be removed.
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NE 99 Street / Leichner Landfill Liner Installation Documentation Report

Appendix D-2 Construction Photographs

June 29t, 2023: Deployed liner ready for placement of cover soil. Picture taken at 6:40 AM when air
and surface temperature of HDPE liner coolest.

June 29t, 2023: HDPE boot sealing concrete manhole penetration in liner.
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NE 99 Street / Leichner Landfill Liner Installation Documentation Report

Appendix D-2 Construction Photographs

June 29, 2023: Repair and patching of seam containing failed DS-10 destructive sample.
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NE 99 Street / Leichner Landfill Liner Installation Documentation Report

Appendix D-2 Construction Photographs

July 6th, 2023: Compaction of cover layer soil.

July 6th, 2023: Completed cover soil layer awaiting installation of turf reinforcement mat and
hydroseed application.
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NE 99 Street / Leichner Landfill Liner Installation Documentation Report

Appendix D-2 Construction Photographs

July 20th, 2023: HDPE culvert installed to convey stormwater off of landfill underneath perimeter
access road.
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