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1.0 Introduction

As part of the West Vancouver Freight Access Project, the Port of Vancouver (Port) constructed
a two-mile rail loop at Terminal 5 in 2010. This project extends west from Gateway Avenue to
the edge of the contiguous Evergreen property and consists of a storage track, a car
preparation track, and loop lead track (Figure 1). Construction of the loop lead track required
disturbance of two areas protected under a restrictive covenant administered by the Washington
Department of Ecology (Ecology): Spent Pot Liner (SPL) Landfill Area and Vanexco Cap (Figure
1).

Prior to construction the Port coordinated with Ecology to design a replacement cap for each
site. In October 2009, Ecology approved the final design of the replacement caps (Appendix
A).This report documents the construction of the Vanexco Cap at Terminal 5 at the Port of
Vancouver as required by the Ecology, and certifies that construction was in accordance with
the plans, specifications, and Construction Quality Assurance (CQA) plan. Documentation of as-
built drawings, test results, daily reports, and acceptance forms for the base grades and liner
are included in Appendix B and C.

2.0 Background

The floor slab of the former Vanexco rod mill, now called the Vanexco cap, protects the
underlying soils and substructures from exposure to precipitation. These soils and
substructures are likely contaminated with PCBs and petroleum hydrocarbons (TPH). Although
the concrete foundation cap has been scarified, it may still have sections that have PCB
concentrations above regulatory limits.

The Port performed sampling and analysis of the concrete and soils in April 2009 to ensure
appropriate management of these soils during the construction of the rail and associated
laydown area (PBS 2009). The results of this investigation showed that petroleum hydrocarbon
and PCB contamination was found in soil samples from eight of the 12 borings. None of the
concrete samples had PCB concentrations above the 1 mg/kg Model Toxic Control Act (MTCA)
Method A cleanup level for unrestricted land use. Petroleum hydrocarbon and PCB
concentrations were the highest in the soil sample from 9 to 10 feet below ground surface. High
petroleum hydrocarbon concentrations were found in boring samples located near the edge of
the Vanexco Cap. The Port prepared a Contaminated Media Management Plan to ensure safe
and compliant management of these soils during construction (HDR 2009a).

The Vanexco Cap was remediated under Consent Decree 95-2-03268-4 (Ecology 1995)
between Ecology and Alcoa. The Consent Decree required the long-term maintenance of a cap
initially designated as the building floor (constructed of asphalt and/or concrete) and the roof
was to be maintained to prevent ponding of precipitation. To facilitate the sale of the property,
the Rod Mill building was demolished. The new surface (either sand or asphalt) above the
asphalt/concrete floor was regraded to promote positive drainage away from the cap (i.e., the
floor) in accordance with the Consent Decree.

During construction approximately 49,600 square feet of concrete slab would be removed and
approximately 9,200 cubic yards of soil and 900 cubic yards of concrete would be removed
below the concrete slab. The Port proposed to mitigate the cap removal by placing an
impermeable high-density polyethylene (HDPE) liner beneath the new railroad track. The
HDPE liner would be sloped southward away from the current building to ensure water does not
percolate into the subsoil beneath the Vanexco Cap. It would include a drainage system to
remove water from the liner's surface.
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This final construction design was submitted to Ecology in October 2009 (HDR 2009c) and
subsequently approved by Ecology (Appendix A) prior to construction.

3.0 Construction Narrative

The proposed construction of the cap was reviewed in the Pre-Construction meeting held on
February 16, 2010 with the General Contractor, Rotschy Inc., Port, City of Vancouver (COV),
and HDR staff. Construction of the replacement cap was completed in February 2010. Approved
submittals (Submittal 122) related to the materials of construction and construction methods are
listed in Table 1 and are included in Appendix B.

Table 1: Approved Submittals for Vanexco Cap Construction

Submittal

Geomembrane Panel Placement Log

Geomembrane Trial Weld Log

Geomembrane Destructive Test Log

Geomembrane Non-Destructive Test Log/Repair
Construction Field Notes

Geomembrane Certification

Geomembrane Roll Allocation and Roll Test Data Report

ASTM D 5397 - Standard Test Method for Evaluation of Stress Crack Resistance of
Polyolefin Geomembranes Using Notched Constant Tensile Load Test

ASTM D 3895 - Standard Test Method for Oxidative Induction Time of Polyolefins by
Differential Scanning Calorimetry

Certificate of Analysis — Marlex Polyethylene K306 Bulk
Geocomposite Certifications

Geocomposite Roll Allocation and Roll Test Data Report
Geotextile Certifications

Geotextile Roll Allocation and Roll Test Data Report
Geotextile Certificate of Compliance

Geotextile Certificate of Analysis

Certification of Acceptance of Subgrade

Certification of Material Acceptance of Propex Lot #1
Certification of Material Acceptance of GSE Lots #1-3
Certification of Material Installation of Panels
Certification of Material Joints

Certification of Placement of Adjacent Liner Components

Certification of Raw and Fabricated Material — Propex 1701 Nonwoven Cushion
Geotextile

Certification of Raw and Fabricated Material - GSE 60 mil HDPE Liner
Certification of Raw and Fabricated Material - GSE Fabrinet HF
Geomembrane Limited Warranty — 60 mil HDPE

As built Drawings

Geomembrane Test Results

West Vancouver Freight Access Project, Project 03 Terminal 5 August 2010
Vanexco Cap Construction Report 2



A minor modification to plans and specifications to accommodate conditions in the field was
proposed and approved by the COV, Port, and HDR. This modification is provided in the as-
builts in Appendix C and included:

¢ Request for Information (RFI) 60 noted that the saw cut line along the edge of the
removed concrete slab was not linear as originally anticipated due to the presence of
rebar and the poor condition of the slab. As a result the proposed airfield type expansion
joint material could not be used in jagged areas. In areas where the saw cut line was
jagged or varied the contractor filled the voids with concrete to create a flush surface and
placed asphalt over the seams to seal the interface between the old and new concrete.

Construction was observed by the HDR Construction Quality Assurance Monitor (CQAM).
Construction consisted of the following elements and met the construction specifications:

» Subgrade material placement and compaction to meet the construction specification of
94% compaction. This specification was verified by the COV.

e 60-mil HDPE material conforming to requirements for polyethylene membrane as listed
in Geosynthetic Research Institute GM-13 (hydraulic conductivity of liner material not to
exceed 107 cm/sec) was placed. Testing results are in Appendix B and conformed to
requirements.

o Geonet geocomposite was placed directly over the HDPE membrane to facilitate
drainage and prevent the development of hydraulic head on the liner. Testing results are
in Appendix B and conformed to requirements.

e Protective soil cover (minimum thickness 2 feet) was placed over the liner.

4.0 Conclusions

Construction of the Vanexco Cap was observed by HDR CQAM. The equipment used in
construction met the specified requirements, and materials delivered to the site were in good
condition. Based on the CQAM construction observations and the results of material testing,
the final Vanexco Cap was constructed in accordance with the design criteria, plans, and
specifications, with the exception of the modifications noted in Section 3. The constructed
Vanexco Cap meets the design requirements as approved by Ecology.
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Ecology Approval of Final Request for Review and
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STATE OF WASHINGTON

DEPARTMENT OF ECOLOGY

PO Box 47600 ¢ Olympia, WA 98504-7600 * 360-407-6000
711 for Washington Relay Service » Persons with a speech disability can call 877-833-6341

October 21, 2009 R EC Eg \/ g;‘ ;

Ms. Patty Boyden

Director of Environmental Services DC}‘ Z 7 2009
Port of Vancouver W

3103 NW Lower River Rd. HDR OL ¥ ‘:""‘Eff;
Vancouver, WA 98660

Re Review of Terminal 5 Rail Improvement Engineering.
Dear Ms. Boyden:

Ecology has reviewed the October 15, 2009 Terminal 5 Improvements - Final Request for Review and
Approval of Disturbance of Landfills on Former Alcoa/Evergreen Properties work plan for the former
Alcoa/Evergreen smelter facility. The site is located on the former Alcoa/Evergreen aluminum smelter
west of Vancouver, WA. The Terminal 5 rail improvements consist of a two-mile rail loop that will
traverse four of five covered areas on the site. These affected areas are known as: Vanexco Cap, Ingot
Cap, North and North2 landfills, and Spent Potliner NPL site cap. Ecology received and commented on
the draft work plan on July 15, 2009 by e-mail. The final work plan is the result of the July review.

The October 15, 2009 Final Request for Review and Approval of Disturbance of Landfills on Former
Alcoa/Evergreen Properties is approved as submitted in the October 15 document. The revised
document fulfills the requirements of the MTCA consent decrees that regulate the four areas. The Port
of Vancouver is approved to begin work at the site once local permits are final.

We look forward to visiting the site once construction has begun. If you have any questions regarding

the approval of the work plan, please contact me in Lacey (360} 407-6949 or psky461@ecy.wa.gov.

Sincerely,

Paul Skyllingstad
Industrial Section

Cc: B. Morson - HDR
M. Stiffler - Alcoa
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5 + H

GSE HD Textured Geomembrane

GSE HD Texiured is a co-extruded textured high density polyethylene {HDPE} geomembrane available on one or both sides.
It is manufactured from the highest quality resin specifically formulated for flexible geomembranes. This product is used in
applications that require increased frictional resistance, excellent chemical resistance and endurance properties,

Product

E 1

These product specifications meet or exceed GRI GM 13,

o
ﬂ
e
Q.
c
N
-t
O
oY
o+
o
w
- p
D
0
o+

00) | 100 l.SO)

Thickness, (minimum average} mil {mm}) | ASTM D 5994 every roll

Lowest individual reading {-10%) 80) | 90(R30)
Denslty, gfcm? ASTM D 1505 200,0001b 4 o4
Tensile Properties {each direction) ASTM D 6693, Type IV 20,0001b

Strength at Break, Ib/in-width (N/mm) Dumbell, 2 fpm 27) | 230840

Strength at Yield, Ib/in-width {N/mm) 31) | 225039)

Elongation at Break, % GL 2.01n (51 mm} 1 1

Elongation at Yield, % GL 1.3in{33 mm} ir 1r
Tear Resistance, Ib (N} ASTM D 1004 45,0001b 60 (|66) 75(133)
Puncture Resistance, ib (N) ASTM D 4833 45,000 Ib 160811 | 190 R45)
Catbon Black Content, % {Range) ASTM D 1603*/4218 20,0001b 3.0 20430
Carbon Black Dispersion ASTM D 5596 45,0001b Nof" | Nog”
Asperity Helght, mil {mm) ASTM D 7466 second roll 18 (l45) 18 {lés)
Notched Constant Tensile Load™, hr ASTM D 5397, Appendix 200,000 b ] 1,
Oxidative Induction Time, min ASTM D 38395, 200° ; 200,000 b >0 > iIO

0, Tatm T

TYPICAL ROLL DIMENSIONS

Roll Length®, ft {(m)

Double-$ided Textured
Single-Sided Textured

22 3301\01)
320498) | 250876}

Roll Width™, it {m)

22.469) | 22.5469)

Roll Area, f* (m?)

Double-Sided Textured

Single-Stded Textured

elo | oo

p 545
649 58

785

NOTES:

. "}Dispersion only applies fo near spherical apglomerates. 9 of 10 views shall be Category | or 2. Wo more than 1 view from Category 3.

* "NCTL for GSE HO Textused is conducted on represeatative smooth membrane samples.
* "Rall lengths and widths have a toferance of + 1%.
¢ G5E HD Textured Double-Sided is available in rolls weighing approximately 4,000 1h {1,800 kg and Single-Sided weighing approximately 3,000 Th (1,360 kg,
*+ All GSE geomembranes have dimensionat stability of 12% when tested according to ASTM D 1204 and LTB of <-77° C when tested according to ASTM D 746.

* *Modified.

HORTH AMERICA £00.435.2008 281.443.8654 -

EUROPE & AFRICA 42.40.767420 + ASIA PACIFIC 66.2.937.0091 + SOUTH AMERICA 656.2.695.4200 «

MIDDLE EAST 20.23.828.8868

This information s previded for reference purposes only and Is not Intended as a warsanty or guarantee. GSE assumes na fiability [n connection with the use of this Information.

WWW.gSEWOI‘Id .com Specifications subject to change without notice.

GSE and other trademarks [n this document are registered trademarks of GSE Lining Technology, Inc. inthe United States and certaln forelgn countries.

60/L0/M0Y LOH 5]



GSE Roll Allocation

Order
Customer
Site

Rolt#
108150113
108150116
108150120
108150122
108150123
108150124
108150125
108150126
108150127
108150128
108150129
108150130

GSE 8.2.4-020 Rev--02/03
Friday, January 29, 2010

61037

ACF West, Inc.

Terminal 5 Cap Port of Vancouver

Resin Lot

8290671
8290671
8290685
8290685
8290685
8290685
8290685
8290685
8290685
8290685
8290685
8290685

Product Code

HDT-060AE-BBB-B-W0
HDT-060AE-BBB-B-WC
HDT-060AE-BBB-B-W0
HDT-0G0AE-BBB-B-W0
HDT-060AE-BBB-B-W0
HDT-060AE-BBB-B-W0
HDT-060AE-BBB-B-W0
HDT-060AE-BBB-B-W0
HDT-060AE-BBB-B-WQ
HDT-060AE-BBB-B-W0
HDT-060AE-BBB-B-W0
HDT-060AE-BBB-B-W0

Description
HDTOB0AWOO
HDT080AWQ0
HDTO080AWQO0
HDTO60AWOO0
HDTO060AWQ0
HDTO60AWO0D
HDTO060AWO0D
HDTOB80AW00
HDTOE0AWOO0
HDTOG0AWO00
HDTO60AWO0
HDTO0G0AWOO0

Mfg. Date Length

12/15/2009 520
12/15/2009 520
12/22/2009 520
12/22/2009 520
12/22/2009 520
12/22/2009 520
1212212009 520
12/22/2009 520
12/23/2009 520
12/23/2009 520
12/23/2009 520
12/23/2009 520

Page l of I
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Report Date
3NN200

Quality Assurance Laboratory Test Results

Jobh Name: Terminal 5 Cap Port of Vancouver
Sales Order: 61037
Required Testing: ASTM D 5397 - Standard Test Method for Evaluation of Stress Crack Resistance
of Polyolefin Geomembranes Using Notched Constant Tensile Load Test
Custom Frequency: 1/Resin Lot
Custom Criteria: 1000 hours
Product Code Resin Lot Number Test Results
HDT-060AE-BBB-B-W0 8290671 PASS
HDT-060AE-BBB-B-W0 8290685 PASS
Approved By: Debra Gortemiller
Date Approved: January 29, 2010

The above stated data shail not be reproduced except in full, without the written approval of the laboratory.




Report Date

31712010

Quality Assurance Laboratory Test Results

Job Name: Terminal 5 Cap Port of Vancouver

Sales Order: 61037

Required Testing: ASTM D 3895 -- Standard Test Method for Oxidative induction Time of Polyolefins
by Differential Scanning Calorimetry

Custom Frequency: 1/200,000 Ibs.

Custom Criteria: 140 Minutes

Product Code Resin Lot Number Test Results

HDT-060AE-BBB-B-W0 8290671 PASS

HDT-060AE-BBB-B-W0 8230685 PASS

Approved By: Debra Gortemiller

Date Approved: January 29, 2010

The above stated data shall not be reproduced except in full, without the swritten approval of the laboratory.




Report Date
3/17/2010

Quality Assurance Laboratory Test Results

Job Name: Terminal 5 Cap Port of Vanccuver
SO Number; 61037

The table below summarizes additive performance of GSE Houston products as perceived by OIT retention
after Oven and UV Aging per GRI Test Method GM13:

Oven Aging @ 85° C (ASTM D 5721) UV Resistance per GRI GM11

90 days per ASTM D 5885 1600 hours UV Aging per ASTM D 5885
Initial Final GRI Initial Final GRI
HP OIT | HP OIT |Retained| Criteria | HP OIT | HP OIT |Retained| Criteria
Product Type | Formulation {min) (min) (%) {%) {min) {min) | (%) (%)
HDPE Chevron Phillips
Marlex® K306 +} 697 661 94 80 697 565 81 50
Geomembrane

Carbon Black

Approved By: Debra Gortemiller
Date: January 29, 2010

The above stated data shall not be reproduced except in full, without the written approval of the laboratory.




/mﬂ CoA Date: 10/27/2009

Phillips

Certificate of Analysis

Shipped To: CHEVRON PHILLIPS CHEM. CO LP: GSE CPC Delivery #: 87945747
19103 GUNDLE ROAD PO #: 46822
WESTFIELD TX 77090 Waeight: 189500 LB
USA Ship Date: 10/27/2009

Package: BULK

Recipient: UP TRACK 14732 Phouangsavanh Mode:  Hopper Car

Fax: Car#:  CHVX890373

Seal No: 271119

Product;
MARLEX POLYETHYLENE K306 BULK

Lot Number: 8290671

Properly Test Method Value Unit
Melt Index ASTM D1238 0.1 g/10mi
HLMI Flow Rate ASTM D1238 12.0 g/10mi
Density D1505 or D4883 0.937 g/cm3
Production Date 09/01/2009

The data set forlh herein have been carefully compiled by Chevron Phillips Chemical Company LP.
However, there is no warranty of any kind, either expressed or implied, applicable to its use, and the user assumes
all risk and liability in connection therewith.

S B

Troy Griffin
Quality Systems Coordinator

For CoA questions contact Customer Service Representative at 800-231-1212

Page 1 of 1



ﬁn CoA Date: 11/06/2009

Phillips
Clhiexkni Ceasgony MLP
Certificate of Analysis
Shipped To: CHEVRON PHILLIPS CHEM. CO LP: GSE CPC Delivery #: 87952348
19103 GUNDLE ROAD PO # 03-060547
WESTFIELD TX 77090 Weight: 188900 LB
USA Ship Date: 11/06/2009
Package: BULK
Recipient: UP TRACK 14732 Phouangsavanh Mode:  Hopper Car
Fax: Car#  PSPX009173
Seal No; 270689
Product:

MARLEX POLYETHYLENE K306 BULK

Lot Number: 8290685

Property Test Method Value Unit
Meli Index ASTM D1238 0.1 g/10mi
HLMI Flow Rate ASTM D1238 1.4 g/10mi
Density D1505 or D4883 0.936 g/cm3
Production Date 09/04/2009

The data set forth herein have been carefully compiled by Chevron Phillips Chemical Company LP.
However, there is no warranty of any kind, either expressed or implied, applicable to its use, and the user assumes
all risk and liability in connection therewith.

by 4

Troy Griffin
Quality Systems Coordinator

For CoA questions contact Customer Service Representative at 800-231-1212

Page 1of 1
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GSE FabriNet HF Geocomposite

GSE FabriNet HF geocomposite consists of a 250 mil thick GSE HyperNet HF geonet heat-laminated on one or both sides
with a GSE nonwoven needlepunched geotextile, The geotextile is available in mass per unit area range of 6 oz/yd® (200
g/m?) to 16 oz/yd? (540 g/m?). The geocomposite is designed and formulated to perform drainage function under a range of
anticipated site loads, gradients and boundary conditions,

Y
=
e
Q.
c
N
~+
O
Q
+
o)
wn
-
M
D
~

Transmissivity™, gal/min/ft (m*/sec} ASTM D 4716 1/540,000 ft

Double-Sided Composite 241 (k109 241 (5% 107 145 {3 10

Single-Sided Composite 7.24{1.8x10%) 7.24 (1.5% 107 483{1K10%)
Ply Adheslon, b/in {g/cm) ASTM D 7005 1/50,000 1.0{}78) 1.0{178) 1.0{§78)
Geonet Core®™ - GSE HyperNet HF
Transmissivity™, gal/minvft (m'/sec) ASTMD 4716 1449 {$x 107 1449 (3x 107) 1449 (Ix 10%)
Denslty, g/em’ ASTM D 1505 1/50,000 f¢ ofi 0.94 o
Tensile Strength (MD), Ib/in (N/mm) ASTM D 5035/7179 /50,000 f¢ 55(R.6) 55{9.6) 55(@.6)
Carbon Black Content, % ASTM D 1603*/4218 /50,000 ¢ bl 20 2p
Geotextile®?
Mass per Unit Area, oz/yd'{g/m) ASTMD 5261 1/90,000 f* 6{220) 8{270} 10(§B5)
Grab Tenslle, Ib {N) ASTM D 4632 1/90,000 f* 160 & 10} 220{975) 260 (155)
Puncture Strength, b (N) ASTM D 4833 1/90,000 " 90(P5) 120(525) 165 §25)
ADS, US sieve (mm) ASTM D 4751 1/540,000 ft 70{0p12) 80(0.180) 100 ((I 150)
Permittivity, (sec’) ASTM D 4491 1/540,000 ¢ 1 1.3 1p
Flow Rate, gpmvt’ (lpm/m) ASTM D 4491 1/540,600 f¢ 110 {4480} 95 (3,865} 75 (3ps0)
UV Resistance, % retalned ASTM D 4355 once per formulation 7 70 7

{after 500 hours)
NOMINAL ROLL DIMENSIONS
Geonet Core Thickness, mil (mm) ASTMD 5199 I 1/50,000 2503 250(6.3) 2503
Roll Width®, ft {m} 15§.5) 15 {4.5) 15@.5)
Roll Length®, ft {m) Double-Sided Composite 230 (§0.1) 230(70.1) 210 §4.0)
Single-Sided Composite 260§9.2) 260{79.2) 250 06.2)
Roll Area, It () Doule-Stded Composite 3,4500321) 3,450 (321) 3,1508293)
Single-Sided Composite 3,9008362) 3,900(362) 3,7508348)

NOTES:
+ MAOS in mm Is a maxtmum value,

¢ “Gradieat of 0.1, normal load of 10,000 psf, water at 70°F between steet plates for 15 minutes. Conlact GSE for performance transmissivity value for use In design.

+ "Compoaent properties prior to Jamination.

*» ¥Refer to geotextile product data sheet for additional specifications.
* “Roll widths and lengths have a tolerance of +1%.

+ *Modified.

BO/OLIE0N AHNIFST

NORTH AMERICA 800.435.2008 281.443.8584 - EUROPE & AFRICA 49.40.787420 + ASIA PACIFIC 86.2,937.0081 + SOUTH AMERICA 56.2.595.4200 + MIDDLE EAST 20.23.928.8883

This infosmation s provided for reference purposes only and Is not Intended as a warranty of guarantee. GSE assumes no lability In connection with the usa of this Information.
Specifications sublect to change without natlce.

GSE and other trademarks In this document are registered trademarks of G$£ Lining Technology, Inc. in the United States and certaln forelgn countries.

www.gseworld.com
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GSE FabriNet HF Geocomposite

GSE FabriNet HF geocomposite consists of a 250 mil thick GSE HyperNet HF geonet heat-laminated on one or both sides
with a GSE nonwoven needlepunched geotextile, The geotextile is available in mass per unit area range of 6 oz/yd® (200
g/m?) to 16 oz/yd® (540 g/m?). The geocomposite is designed and formulated to perform drainage function under a range of
anticipated site loads, gradients and boundary conditions.

Product Specifications

Transmissivity™, gal/min/ft (m¥/sec) ASTMD 4716 1/540,000 f¢

Double-Sided Composite 241 5k 109 241{5x10% 145 (3 107

Single-Sided Composite 7.24(1.Yx 107 7.24(1.5x10% 483 (1K 107%)
Ply Adheslon, Ib/in {gfcm) ASTM D 7005 1/50000 8 1.0(378) 1.0(178) 1.0 {178)
Geonet Core" - GSE HyperNet HF
Transmissivity™, gal/min/ft m*/sec) ASTMD 4716 1449 (¥x 10%) 1449 (3x 107 1449 (4% 107)
Density, gfer’ ASTM D 1505 1/50,000 ¢ 2 3 094 o
Tensile Strength (D), lo/in (N/mm) ASTMD 5035/7179 1/50,000 ft' 55(§.6) 55(9.6) 556)
Carbon Black Content, % ASTM D 1603%/4218 /50,000 ft’ 2[ 20 2')
Geotextile®? l I
Mass per Unit Area, oz/yd’(g/m?) ASTM D 5261 1/90,000 ft’ 6 (20) 8{270) 10 (!35)
Grab Tensile, Ib {N) ASTM D 4632 1/90,000 f¢ 160410) 220(975) 260 (§155)
Puncture Strength, Ib (N) ASTM D 4833 1/90,000 f¢ 90 (fos) 120 (525) 165 §25)
AOS, US sieve (mm) ASTM D 4751 1/540,0001¢ 70 (0p12) 80{0,180) 100 (f150)
Permittivity, (sec”) ASTM D 4491 1/540,000 ft’ H 3 1.3 1 I3
Flow Rate, gpr/ft’ (Ipm/m?) ASTM D 4491 1/540,000 f 110(4480) 95 (3,865) 75 3ps0)
UV Resistance, % retained ASTM D 4355 once per formulation 7 70 7

{after 500 hours)
NOMINAL ROLL DIMENSIONS
Geonet Core Thickness, mil {mm) ASTMD 5199 | 1/50,000 ft* 250'5.3) 250(6.3) 2503}
Roll Width™, ft (m) 15@.5) 15(4.5) 'ISQ.S)
Roll Length®, ft {m) Double-Sided Composite 230q0.1) 230(70.1) 210 B4.0)
Single-Stded Composite 260 J9.2) 260(79.2) 250 §6.2)
Roll Area, ft' (m’) Double-Sided Composite 34504321} 3450(321) 3,1504293)
Single-Sided Composite 3,9004362) 3,900 (362) 3,7504348)

NOTES:
* MAQS in mm Is a maximum value.

¢ “'Gradient of 0.1, normal load of 10,000 psf, water at 70°F between steel plates for 15 minutes. Contact GSE for performance transmissivity value for use in design.

*» Y'Component properties prior to famination.

» “Refer to geotextile product data sheet for additional specifications.
* “Roll widths and lengths have a tolerance of +1%.

+ *Modified.

HORTH AMERICA 000.435.2000 281.443.8584 -

www.gseworid.com

EUROPE & AFRICA 48.40.787420

ASIA PACIFIC 86.2,837.0091

+ SOUTH AMERICA 56.2.585.4200 -

This informationis provided for reference purposes only and Is not Intended as a warranty or guaraniee. GSE assumes nollability in connectlon with the use of this Informatio
Specifications subject to change without notice.

GAE and nthar trademarke tn thie Anriment ars iaalctarsd trademarkc af GSF 1intna Tarhnnlnaw Inr In tha Hniterd Statec and rorain faratan countrns

MIDDLE EAST 20.23.828.888f



GSE Roll Allocation

Order
Cnstomer
Site

Roll#
131334278
131334279
131334280
131334281
131334282
131334283
131334284
131334285
131334286
131334287
131334288
131334289
131334290
131334291
131334292
131334203
131334294
131334295
131334296
131334297
131334298
131334299
131334300
131334301
131334302
131334307
131334308
131334309
131334310
131334311
131334312
131334313
131334314
131334315

61038
ACF West, Ine.

Terminal 5 Cap Port of Vancouver

Resin Lot
C100107A02
C100107A02
C100107A02
C100107A02
C100107A02
C100107A02
C100107A02
C100107A02
C100107A02
C100107A02
C100107A02
C100107A02
C100107A02
C100107A02
C100107A02
C100107A02
C100107A02
C100107A02
C100107A02
C100107A02
C100107A02
C100107A02
C100107A02
C100107A02
C100107A02
C100107A02
C100107AD2
C100107A02
C100107A02
C100107A02
C100107A02
C100107A02
C100107A02
C100107A02

(GSE 8.2.4-020 Rev--02/03
Thursday, February 11, 2010

Product Code

FS2-260E-08-08-E-
FS2-250E-08-08-E-
FS2-250E-08-08-E-
FS2-250E-08-08-E-
FS2-250E-08-08-E-
FS2-250E-08-08-E-
FS2-250E-08-08-E-
FS2-250E-08-08-E-
FS2-250E-08-08-E-
FS$2-250E-08-08-E-
FS2-250E-08-08-E-
FS2-250E-08-08-E-
FS2-250E-08-08-E-
F$2-250E-08-08-E-
FS2-250E-08-08-E-
FS2-250E-08-08-E-
FS2-250E-08-08-E-
FS2-250E-08-08-E-
FS2-250E-08-08-E-
FS2-250E-08-08-E-
FS2-250E-08-08-E-
FS2-250E-08-08-E-
F$2-250E-08-08-E-
FS2-250E-08-08-E-
F32-250E-08-08-E-
FS2-250E-08-08-E-
FS2-250E-08-08-E-
FS2-250E-08-08-E-
FS2-250E-08-08-E-
FS2-250E-08-08-E-
FS2-250E-08-08-E-
F352-250E-08-08-E-
FS2-250E-08-08-E-
FS2-250E-08-08-E-

Description
FS2-250E-08-08-E-00
FS2-250E-08-08-E-00
F52-250E-08-08-E-00
F52-250E-08-08-E-00
F52-260E-08-08-E-00
F52-260E-08-08-E-00
F52-260E-08-08-E-00
F52-250E-08-08-E-00
FS2-250E-08-08-E-00
FS2-250E-08-08-E-00
FS2-250E-08-08-E-00
FS2-250E-08-08-E-00
FS2-250E-08-08-E-00
FS2-250E-08-08-E-00
FS2-250E-08-08-E-00
FS2-250E-08-08-E-00
FS2-250E-08-08-E-00
F32-250E-08-08-E-00
FS2-250E-08-08-E-00
FS2-250E-08-08-E-00
F3S2-250E-08-08-E-00
FS2-250E-08-08-E-00
FS2-250E-08-08-E-00
FS2-250E-08-08-E-00
F52-250E-08-08-E-00
FS2-250E-08-08-E-00
FS2-250E-08-08-E-00
FS2-250E-08-08-E-00
FS2-250E-08-08-E-00
FS2-250E-08-08-E-00
FS2-250E-08-08-E-00
FS2-250E-08-08-E-00
FS2-250E-08-08-E-00
FS2-250E-08-08-E-00

Mfg. Date Length

2/9/2010
2/9/2010
2/9/2010
2/9/2010
2/9/2010
2/9/2010
2/9/2010
2/8/2010
2/9/2010
2/9/2010
2/9/2010
2912010
2/9/2010
2/9/2010
2/9/2010
2/10/2010
2/10/2010
2/10/2010
211072010
2/10/2010
2/10/2010
211042010
2/104/2010
2/10/2010
211042010
211042010
2/10/2010
2/10/2010
211042010
211042010
211042010
2/10/2010
21042010
2/104/2010

210
210
210
210
210
210
210
210
210
210
210
210
210
210
210
210
210
210
210
210
210
210
210
240
210
210
210
210
210
210
210
210
210
210



Ovrder
Customer
Site

Rolli
131334316

131334317
131334318
131334319
131334320

61038
ACF West, Inc.

Terminal 5 Cap Port of Vaneouver

Resin Lot
C100107A02

C100107A02
C100107A02
C100107A02
C100107A02

GSE 8.2.4-020 Rev--02/03
Thursday, February 11, 2010

Product Code

F52-250E-08-08-E-
FS$2-250E-08-08-E-
FS$2-250E-08-08-E-
FS2-250E-08-08-E-
F$2-250E-08-08-E-

Description
FS2-250E-08-08-E-00
FS2-250E-08-08-E-00
FS2-250E-08-08-E-00
FS2-250E-08-08-E-00
FS2-250E-08-08-E-00

Mfg. Date Length

211072010
2/10/2010
2110/2010
2/10/2010
2/10/2010

210
210
210
210
210

Page 2 of 2




GSE

Customer ACF West, Inc.
Location Vancouver, WA

Roll No
131334278
131334279
131334280
131334281
131334282
131334283
131334284
131334285
131334286
131334287
131334288
131334289
131334290
131334291
131334292
131334293
131334294
131334295
131334296
131334297
131334298
131334299
131334300
131334301
131334302
131334307
131334308
131334309
131334310
131334311
131334312
131334313
131334314
131334315

Product
F52-250E-08-08-E-00
FS2-250E-08-08-E-00
FS$2-250E-08-08-E-00
FS$2-250E-08-08-E-00
FS$2-250E-08-08-E-00
FS$2-250E-08-08-E-00
FS2-250E-08-08-E-00
FS2-250E-08-08-E-00
FS2-250E-08-08-E-00
F52-250E-08-08-E-00
FS2-250E-08-08-E-00
FS2-250E-08-08-E-00
FS2-250E-08-08-E-00
FS2-250£-08-08-E-00
FS2-250£-08-08-E-00
FS2-250E-08-08-E-00
FS2-250E-08-08-E-00
FS2-250E-08-08-E-00
FS2-250E-08-08-E-00
FS2-250E-08-08-E-00
FS2-250E-08-08-E-00
FS2-250E-08-08-E-00
FS2-250E-08-08-E-00
FS2-250E-08-08-E-00
FS2-250E-08-08-E-00
FS2-250E-08-08-E-00
FS2-250E-08-08-E-00
FS2-250E-08-08-E-00
FS2-250E-08-08-E-00
F$2-250E-08-08-E-00
FS2-250E-08-08-E-00
FS$2-250E-08-08-E-00
FS2-250E-08-08-E-00
FS2-250E-08-08-E-00

GSE 8.2.4-019 Rev --02/03
Thursday, February 11, 2010

Geocomposite Traceability

Resin Lot

C100107A02
C100107A02
C100107A02
C100107A02
C100107A02
C100107A02
C100107A02
C100107A02
C100107A02
C100107A02
C100107A02
C100107A02
C100107A02
C100107A02
C100107A02
C100107A02
C100107A02
C100107A02
C100107A02
C100107A02
C100107A02
¢100107A02
c100107A02
C100107A02
C100107A02
C100107A02
C100107A02
C100107A02
C100107A02
C100107A02
C100107A02
C100107A02
C100107A02
C100107A02

Job Name Terminal 5 Cap Port of

Order

Top Geo
130356377
130356377
130356377
130356377
130356377
130356377
130356377
130356374
130356374
130356374
130356374
130356374
130356374
130356372
130356372
130356372
130356372
130356373
130356373
130356373
130356378
130356378
130356378
1303566378
130356378
130356375
130356375
130356375
130356375
130356375
130356375
130356375
130356367
130356367

61038

Bortom Geo
130356379
130356379
130356379
130356379
130356379
130356379
130356379
130356376
130356376
130356376
130356376
130356376
130356376
130356376
130356380
130356380
130356380
130356380
130356380
130356380
130356380
130356380
130356380
130356380
130356380
130356371
130356371
130356371
130356371
130356371
130356371
130356371
130356381
130356381

Page ! of 2




Roll_No
131334316
131334317
131334318
131334319
131334320

Product
FS52-250E-08-08-E-00
FS52-250E-08-08-E-00
FS2-250E-08-08-E-00
FS2-250E-08-08-E-00
FS2-250E-08-08-E-00

GSE 8.2.4-019 Rev- - 02/03
Thursduy, February {1, 2010

Resin Lot

C100107A02
C100107A02
C100107A02
C100107AD2
C100107A02

Top Geo

130356367
130356367
130356367
130356367
130356367

Bottom Geo
130356381
130356381
130356381
130356381
130356353

Page 2 of 2




Z 4o L oBey

¥5¢C S8'C LET 99'Z 0S6°0 s 2. ¥92 ELEVEELEL
52 s8¢ LET 99T 0560 S 2. 792 ZIEPEELEL
¥se S8’z LEC 99'¢ 0S6°0 A 8L e LLEVEELEL
¥s'e S8°C (344 99¢ 0S6°0 S 8. e OLEVEELEL
¥s'e S8°2 L2 99'¢ 0560 4 8L oe 6OEFEELEL
2 A 1 LET 99’z 0860 6¢ 8L oz 0EPEELEL
¥Z'Z 8¢ 96"l ez'e ¥56°0 v'e € isr4 LOEVEELEL
9L'E FARY Zr'e LS 45670 4 3 952 ZOEPEELEL
9Lt 18'G e LG LS6°0 ST 2L 2}474 LOEFESLEL
9l' 8°G e LG L5670 4 2L 9sZ QOEVEELEL
9.'e 18°G e b6 1860 9T 2L 2}474 66CrECLEL
9.’ L5°G Zr'e L6 AS6°0 92 L 2}474 86ZrEELEL
9.’ LG°G Zr'e LL'G  AS6'0 G2 L 2}474 I6ZPECIEL
9.'€ 15°S A L6 G680 ST L 9sg S6TrFELLEL
9L'e LSS FAR> LS £56°0 ST . 95¢g S6CYFECLEL
9.'€ LSS FA R LS 15670 S¢C [# 2)erd PECFECLEL
9.'€ LSS FAR> Li'S 15670 S 74 9se £6CFECLEL
Sl'e 68’ o8l 99'L 5670 S¢ (42 2174 CBZVEELEL
G1'e 68l o8l 99’ Y5670 §¢ (42 G52 L6ZYEELEL
G1'¢ 68l o8l 99'L Y5670 §'¢ 43 G52 OBZYEELEL
14 G8'L og'L 99°L ¥56°0 g'C L G5¢ 68CYEELEL
SL'e s8°L 98'L 99°L 560 s [#2 127 g88eheeleL
sk'e Sg'L 98's 99’k  PS6'0 6T 2L 1174 LBCYEELEL
sl'e Gg'L 98’1 991 ¥s6'0 G2 2L 662 98TYEELEL
gL'e Gg'L 99’ 99°L ¥s6'0 G2 ZL 662 S8CrECLIEL
SL'e G8'L 98’1 99'1 ¥e6'0  GC L 1474 VECVECLEL
14 123 9g"L 99’1 ¥S6°0 gz ZL 52 LRCPEELEL
14 Sg'1 98’1 99’1 ¥66'0 G2 2L 662 Z8TPELIEL
GL'e 62 9g°L 99’1 ¥S6'0 G2 <L 1474 LBTYEELEL
sL'z a8l 9g'L 99°L ¥S6'0 24 ¢l 1574 0BErEELEL
SL'Z g8l 9g8'L 99°L ¥56°0 ST [ =74 BLZVEELEL
0L'e 182 L4 60°2 B6S6'0 ST 9L £9¢ 8LZVEELEL
ey oas RS AN ] ONE el Awnd ] Adons ON [I0¥
(relehy el {1dd) tyeddl) 12275} i) () fspruif
e ~ g IPrS AVBIIRY = Y APIG URMIUIGY - f APIAITUGY - ¥ IPYS  Ausuact ey yuang oL
g o0 S pag  WAuaNS paag RS [ag Yo} woqunsy Syuay puosn  oNoany
$B0LG WASY [ L0D RID SOSE T HASKT G/ RITF T W 6212 O WASY 6615 T WASY
oLoZ/LL/E 00-3-80-80~3062-254 YAA JBANOOUBA, JU| ISOM 4OV 8E0L9
o roday JUIDN 1o PO uonw207 122f044 FUIDN] LPUOISTI) Jaqunpl 1afol g ON L2PIG SIIDS

Suy AoojouyIa] cuiul]

140d2) o 152 110¥




Zleg obied

8N - ge sansbury

"As0]edoqge] 8y} Jo [eaoidde ushum Inoum ‘|Iny Ul 3daoxs ‘peanposdal 84 Jou [[eYS Lodad 3158 Sy

G0/£0 —- A%Y 620478389 —~Y) Jiaq wiaBeuepy Aojeioge]
254 S8Z ge 997 0560 6¢ 84 92 OZereelel
veeC 1 e 99°¢ 056'0 s 8L ¥oZ GLEPECIEL
vee 8T e'e 99'¢ 056'0 A 8L ¥8Z BlEPEELE]
vS'T S8°¢C Le'C 9927 0560 se 8L 12514 LIEVFEELEL
b4 A S8e Lee 997 0560 se 8L 12514 SLErEELEl
¥e'e $8¢ LEC 992 0S6°0 A 8L 12514 SLEVECLEL
¥e'e $8°¢ LE2 992 0S6°0 A 8L 12514 vLEFEELEL

it daons Ypf AN e & ] Keada et Ko ON 1oy
{eel) o) (rdd) frdd) (2278} ] (4edel) {5tha)
ILRIIAY - F IPTS ALY = ¥ OIS Uiy ~ G IProssnpy < Y IS Kous Judpie iuang SIS
WIS pog Bong faag  iteong ey yiheag pag NI0)G UGy SYNEIL 0D IR
SO0 WLSV /409D FHD S85T @ WASVI O/ RITF O M BLIL A IWLSY 6615 @ WLSY
0LOZ/LIZ S 00-3-80-80-3052-2S VM 'J3AN0JUEA Ul 1$3M OV 82019
amp( roday .w 0 FUWDA 1INPOIJ uoup0g pafosg IUDNT J2UOISNT) d3quiny; 12000 g oN d3PI() SIS
59

Juf “AcojoulyIa2 [ SUIUTT

p10da)y viv 152 1109




L 4o | efeg

S - ge aansbury

"A10y210qe.] 3L 40 [eacsdde uapum Jnoupm ‘Jny up 3dsoxs ‘paonpoldal a4 Jou |jeys Kodal 1s3) Sy

S0/€0 —A9d 620-+'2'8-3S9D \J.QNQ\Q J\*&U -1ebeuep Aojeroqen
6’8 82¢e 69¢ 9Ll Fel €0l L8l 6el 08’0 OFL 801 LBESSE0E L
68 geze 68¢ oLl ¥el €01 L8l 6el 08L'0 0¥l S0l 08EYGE0EL
'8 vZe 682 FARS ocl Z2cl 28l FANN 08L’0 0% 801 6.£95€0¢€1L
'8 ¥ee 682 Ll oel 2zl colL LEL osL’'c  OF'L S0l 8.E£95E0EL
'8 44 68¢ FASS ocl el 2ol LEL 08L’'0  OFlL aoL LLEIGE0EL
'8 vee 682 LLL ocl A 2ol LEL ogl'0  OFL 901 9/€9GE0E L
L' V¥4 0i¢ Skl A" gLl 0LL 8cl 08L°0 O¥L 801 §.£95E0¢€L
'8 vZe 042 SLL 174" oLl 0Ll gcl 08L’'0 0¥l g0k FLE9SE0EL
L8 vee 042 Sl 1z oLl CLL 8L 08L’0  OFL 90l £/£9GE0EL
L8 vee 0L2 Skl 1z 9Ll 0Ll 8¢l 08L'0 oF'l 90k ZLE95E0EL
£8 8¢€e 88¢ Sl LZL 6Ll 8LL 8c1 osL’'0c 0L 6<l LLEISEOE L
L8 5174 ke S6 STAS oLt SZl £rL 08L’0 0Lt 62t L9€85E0EL
g'g =1+74 162 oLL LZl Ll el 6El 08L'0 0L'L 62l £GE95E0EL
iy o sty Ao iip Lana iy ina Hod Lo ON 11OY

fepiyzo} xqp (vgy) o) fea feqn) sqy frqy {urer) (1-20%)  (gifpupwuciioy)

Do s14f) aw a2 anw a W Yo QO uiuS  JounIey  pgJuodp  dnspnudsd Wy mopy
22 ssopy YU goary YIS QR UONEINCIT qrin epnSualT qoun  aoaf doig anzg dog angpung ioddy opelutng d¥naony
1975 4 WISV ZE9F (T HLSY EESF O WISV EERS Q WISV [SZ¥ @ WISV 1644 0 WLSY
NOHdgy Z 00~3-093-3080-4g4 WA 49ANOSUBA ou] 1S9 4OV 82019
fw 0 oday DN 1ONPOLT uonpI0Y 122044 DWDN] IPWOISNT) JQUINNT 192104 ON 42PL() SIS
)

pioday mn(q 1S3 1104




GeoTextile Material Certs


roseg
Typewritten Text

roseg
Typewritten Text
GeoTextile Material Certs


The Pioneer OF éeasynf/?eff‘as

s f i [ E 1 § 7 z

DO

GSE Nonwoven Geotextile %‘
GSE Nonwoven Ceotextile is a family of polypropylene, staple fiber, needlepunched geotextiles. The geotextile is manufac- ‘
tured using an advanced manufacturing and quality system, to produce the most uniform and consistent nonwoven O
8 B quatity sy |
needlepunched geotextile currently available in the industry. GSE combines a fiber selection and approval system with ?_,'_
in-line quality control and a state-of-the-art laboratory to ensure that every roll shipped meets customer specifications and ;
quality ¥ ¥ Pt | o}
for various applications. .
o =3
Product Specifications These product specrf:caﬂons meet or exceed GRI G TIZ GRIG Ti3 and AASHTO M288. D
(s
AASHTO M288 Class >I sh ol
2 2 ] 4 16
Mass per Unlt Area, ozfyd {g/m? ASTM D 5261 90,000 ft 1l (2|0} olo afs wls) (540)
Grab Tensile Strength, Ib (N) ASTM D 4632 90,000 fC bl ab | o “2?5} ibo 1o
Grab Elongation, % ASTM D 4632 90,000 ft* * E 1] k1] # L ¥ 50
Puncture Strength, Ib (N) ASTM D 4833 90,000 € " (35 )5} (; g) (;‘; (;"5}) (32335)
T > 3 1 18 150
rapezoidal Tear Strength, Ib {N) ASTM D 4533 90,000 ft ok (iTo} (31)5) @ls) 5 (665)
A : 1fo 1fo 100
pparent Opening Size, Sleve No,{mm}|  ASTM D 4751 540,000 ft 0¥ | ody | ko | oo {0k | 0150
|
Permittivity, sec” ASTM D 4491 540,000 ft? 130 10 IIO 1Jo olo 0.60
 ; 45
Water Flow Rate, gpm/ft" {i/mln/m’] ASTM D 4491 540,000 ﬂz (53‘ ;S) (4}??0) (3“:?5} (3.7('30) {25‘310) “,330)
UV Resistance per 1 1
(96 retained after 500 hours} ASTMD 4355 formulation 1) i) P 7I’ i 70
NOMINAL ROLL DIMENSIONS l
o sfo [ ) o | sfo 0 300
Roll Length™, ft {m) ala | o | db | o | b § o
Roll Width", f P P P p 13
° ) AR AR AR AR A R
9o 12§50 9, 7,30 6,900 4,500
Roll Area, ft* (m?) (;Ijﬁ} (1‘[55) e | 68 (k7 g {418) {
NOTES: {
+ The property values llsted are in weaker principal direction. All values Hsted are Minimuen Average Values except apparent opening size in ‘.:
mm and UV resistance. Appasent opening size {mm} is a Maximum Value. UV is a typical value. (
+ "Roll lengths and widths have a {olerance of +1%. (.:
(
(
{
{

HORTH AMERICA 800.435.2008 281.443.8564 « EUROPE & AFRICA 49.40.767420 - ASEA PACIFIC €5.2.937.0081 + SOUTH AMERICA 56.2.595.4200 « MIDDBLE EAST 20.23.828.8888

This information is provided for reference purposes only and is notintended as a wairanty of guarantee. GSE assumes no liability In connection with the use of this lnforrnauu(
Specifications subject 1o change without notice.

www.gseworld.com

GSE and other tademarks in this document are reglstered tradermnarks of GSE Linlng Technolagy, {ac. In the United States and certain forelgn countries. (

{
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GSE Roll Allocation

Order
Customer
Site

Rolly
130358359
130358360
130358361
130358362
130358363
130358364
130358365
130358366
130358367
130358368
130358369
130358370
130358371
130358372
130358373
130358374
130358375
130358376
130358377
130358378
130358379
130358380
130358381
130358382
130358383
130358384
130358385
130358386

61038
ACF West, Inc,

Terminal 5 Cap Port of Vancouver

Product Code

GEOQ-160E-EBC-E-00
GEO-160E-EBC-E-00
GEO-160E-EBC-E-00
GEOQO-160E-EBC-E-00
GEQ-160E-EBC-E-00
GEQ-160E-EBC-E-00
GEQ-160E-EBC-E-00
GEO-160E-EBC-E-00
GEQO-160E-EBC-E-00
GEO-160E-EBC-E-00
GEC-160E-EBC-E-00
GEQ-160E-EBC-E-00
GEO-160E-EBC-E-00
GEQC-160E-EBC-E-00
GEO-160E-EBC-E-00
GEO-160E-EBC-E-00
GEQ-160E-EBC-E-00
GEQ-160E-EBC-E-00
GEQ-160E-EBC-E-00
GEO-160E-EBC-E-00
GEC-160E-EBC-E-00
GEO-160E-EBC-E-00
GEQ-160E-EBC-E-00
GEOQ-160E-EBC-E-00
GEQ-160E-EBC-E-00
GEQC-160E-EBC-E-00
GEO-160E-EBC-E-00
GEQ-160E-EBC-E-00

GSE 8.2.4-020 Rev - - 02/03
Thursday, February 04, 2010

Description
NW16
NW16
NW16
NW16
NW1i6
NW1i6
NW16
NW16
NW16
NwW16
NW16
NW16
NW16
NW16
NW16
NW16
NwW1i6
NW16
NW16
NW16
NW16
NW16
NW16
Nw16
Nw1i6
NW16
NW16
NW16

Mfg. Date

2/2/2010
2/2/2010
21212010
2/2/2010
2{2/2010
222010
21212010
21212010
21212010
2/2/2010
2/2/2010
2/2/2010
2/2/2010
2212010
21212010
21212010
21212010
21212010
2i2/2010
27212010
21212010
2/2/2010
2/2/2010
2/2/2010
2122010
2/2/2010
2212010
2/212010

Length

300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
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GEOTEX®1701

GEOTEX 1701 is a polypropylene, staple fiber, needlepunched nonwoven geotextile produced hy Propex,
and will meet the following Minimum Average Roll Values (MARY) when tested in accordance with the
methods fisted below. The flbers are needled to form a stable network that retains dimensional stability
relative to each other. The geotextile Is resistant to uitraviolet degradation and to biological and chemical
environiments normally found in soils.

GEOTEX 1701 conforms to the properly values listed below.1 Propex performs internal Manufacturing
Quality Control (MQC} tests that have been accredited by the Geosynthetic Accreditation Institute -

Laboratory Accreditation Program (GAI-LAP).

Physical
Mass/Unit Area 2 ASTMD-6261 - - 46.0 ozfyd2 | B4R g/m2.
Thickness - ©"ASTM D-5199 - 185 mils Sor42mmo
Machanic;a
“Tenslie Strength (Grab) - ABTM D-4632 =2 39010bs o AT3EN
Elongation .- o o - ASTM D-4632 v o o B0% o ] T B0%
‘Puncture -~ o ASTM D-4833 | 280 Ths e ALA2 N
Mullen Burst oo 0 ASTM D-3786 0] o 800 psi o0 BB KPa
Trapezoidal Tear - | " ASTM D-4533... “ABB s o g0 N
Endurance
UV Reslstance - -2 " ASTM D-4355 70% -70% -
Hydraulic
oo OpeninESIze | asTMD4754 | 100Usstd.Sleve | 0450mm
Permittivity -~ - ASTM D-4491 - 0.7 sect 0.7sect .
Permeability - ‘ASTM D-4491 -0.27 em/sec | ¢ ~0.27 em/sec
Water Flow Rate ASTM D-4491 50 gpm/ft2 2037 I/min/m2
Roll Slzes 45 ft x 300 ft 457mx91i5m
HOTES:

1. The propedy values Fsled above are effective 08/2006 and are subjec! 1o change without notce.
2. Values shown ate inweaker principal drection. Minimum averaga roll vatues (MARV) are ca'tu'ated as the typical minus two standard deviatons. Slatistcally, 1 yie'ds a 97.7% degres of confidance that
any samp'es laken from quatly assurance testing wil exceed the va'ue reporled.

3. Maximum average roll value.

PR "“*‘PEX | THE ADVANTAGE CREATORS."

GEOSYNTHETICS

Geotex®, Landlok®, Pyramatlt, X3¢, SuperGrot, Pelromsts, Petrotact, ProGuards and PelroGiridd are registered trademarks of Propex Inc.

Propex inc,
6025 Lee Highway, Sulte 425

PO Box 22788

Chattanooga, TN 37422

PH: 423 899 0444
PH: 800 621 1273
FAX: 423 899 7649
www.propexing.com

THIS PUBLICATION SHOULD NCT BE CONSTRUED AS ENGINEERING ADVICE WHILE INFORMATION CONTAIRED IN THIS PUBLICATION |$ ACCURATE TO THE BEST OF GUR KNOWLEDGE, PROPEX DDES KOT WARRANT TS ACCURAGY CR
COMPLETENESS. THE ULTIMATE CUSTOMER AND USER OF THE PRODUCTS SHOULD ASSUME SOLE RESPONSIBILITY FOR THE FINAL DETERMINATIGN OF THE SUITABILITY OF THE INFORMATION ANO THE PROOUCES FOR THE
CONTEMPLATED AND ACTUAL USE THE ONLY WARRANTY MADE BY PROPEX FOR ITS PRODUCTS IS SET FORTH IH OUR PROOUCT DATA SHEETS FOR THE PRODUCT, OR SUCH OTHER WARITTEN WARRANTY AS MAY BE AGREEO BY
PROPEX AND INDIVDUAL CUSTOMERS. PROPEX SPECIFICALLY DISCLAIMS ALL OTHER WARRANTIES, EXPRESS OR IMPLIED, IRCLUDING WITHOUT LIMITATION, WARRANTIES OF MERCHANTABILITY CR FITHESS FOR A PARTICULAR

PURPOSE, OA ARIENG FROM PROVISION OF SAMPLES, A COURSE CF DEALING OR USAGE OF TRADE.

©20086 Prepex Inc.
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TERMINAL 5 UNIT TRAIN IMPROVEMENTS
PROJECT NO. x000(XxXx
FOR THE PORT OF VANCOUVER, WA

CERTIFICATION OF ACCEPTANCE OF SUBGRADE - Daily Certification
(Circle Material Type)

REPORT NOQ.: #01 DATE: February 13, 2010

AREA REFERENCED:_From West end anchor trench to 220 LF East,

from North to Sauth limits

LINER PANEL NUMBERS INSTALLED OVER REFERENCED AREA THIS DATE:
P1 thru P7

WE THE UNDERSIGNED CERTIFY THAT WE HAVE INSPECTED THE ENTIRE
SURFACE, AND HAVE REVIEWED THE APPROPRIATE SPECIAL PROVISIONS AND
RELATED SHOP DRAWINGS FOR MATERIAL AND PLACEMENT, AND FIND ALL
CONDITIONS ACCEPTABLE FOR PLACEMENT OF THE [60-MIL HDPE
GEOMEMBRANE, GEONET/GEOTEXTILE DRAINAGE COMPOSITE, GEOTEXTILES,
CUSHION GEOTEXTILE, TRIAXIAL GEOGRID).

WE SPECIFICALLY TAKE THE FOLLOWING EXCEPTIONS TO THE ACCEPTANCE
OF THE SUBGRADE ON THIS DATE:

(Note: All exceptions shall be approved by Owner or Engineer prior to 60-mil HDPE
Geomembrane Liner Installation)

/ Jeff Boys - ACF West Construction Co., fne.

/ |NST9L’LER SIGNATURE

CONTRACTOR SIGNATURE
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TERMINAL 5 UNIT TRAIN IMPROVEMENTS
PROJECT NO. xXxXxXxXxXxX
FOR THE PORT OF VANCOUVER, WA

CERTIFICATION OF ACCEPTANCE OF SUBGRADE - Daily Certification
(Circle Material Type)

REPORT NO.: #02 DATE: February 15, 2010

AREA REFERENCED: 220 LF from West end anchor trench to 350 LF East,

from North {o South limits

LINER PANEL NUMBERS INSTALLED OVER REFERENCED AREA THIS DATE:
P8 thru P17

WE THE UNDERSIGNED CERTIFY THAT WE HAVE INSPECTED THE ENTIRE
SURFACE, AND HAVE REVIEWED THE APPROPRIATE SPECIAL PROVISIONS AND
RELATED SHOP DRAWINGS FOR MATERIAL AND PLACEMENT, AND FIND ALL
CONDITIONS ACCEPTABLE FOR PLACEMENT OF THE [60-MIL HDPE
GEOMEMBRANE, GEONET/GEQTEXTILE DRAINAGE COMPOSITE, GEOTEXTILES,
CUSHION GEOTEXTILE, TRIAXIAL GEOGRID}.

WE SPECIFICALLY TAKE THE FOLLOWING EXCEPTIONS TO THE ACCEPTANCE
OF THE SUBGRADE ON THIS DATE:

(Note: All exceptions shall be approved by Owner or Engineer prior to 60-mil HDPE
Geomembrane Liner Installation)

/ Jeff Boys - ACF West Consiruction Co., Inc.

/ ;NSWCLER SIGNATURE

CONTRACTOR SIGNATURE
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TERMINAL 5 UNIT TRAIN IMPROVEMENTS
PROJECT NO. xxxxxxx
FOR THE PORT OF VANCOUVER, WA

CERTIFICATION OF ACCEPTANCE OF SUBGRADE - Daily Certification
(Circle Material Type)

REPORT NO.: #03 DATE: February 16, 2010

AREA REFERENCED:; 358 LF from West end anchor trench to 418 LF East,

from North to South limits

LINER PANEL NUMBERS INSTALLED OVER REFERENCED AREA THIS DATE:
P18 thru P21

WE THE UNDERSIGNED CERTIFY THAT WE HAVE INSPECTED THE ENTIRE
SURFACE, AND HAVE REVIEWED THE APPROPRIATE SPECIAL PROVISIONS AND
RELATED SHOP DRAWINGS FOR MATERIAL AND PLACEMENT, AND FIND ALL
CONDITIONS ACCEPTABLE FOR PLACEMENT OF THE [60-MIL HDPE
GEOMEMBRANE, GEONET/GEOTEXTILE DRAINAGE COMPOSITE, GEOTEXTILES,
CUSHION GEOTEXTILE, TRIAXIAL GEOGRID).

WE SPECIFICALLY TAKE THE FOLLOWING EXCEPTIONS TO THE ACCEPTANCE
OF THE SUBGRADE ON THIS DATE:

(Note: All exceptions shall be approved by Owner or Engineer prior to 60-mil HDPE
Geomembrane Liner Installation)

/ Jeff Boys - ACF West Construciion Co., Inc,

/ |NST9(LER SIGNATURE

CONTRACTOR SIGNATURE
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TERMINAL 5 UNIT TRAIN IMPROVEMENTS
PROJECT NO, xxXXXxXXX
FOR THE PORT OF VANCOUVER, WA

CERTIFICATION OF ACCEPTANCE OF SUBGRADE - Daily Certification
(Circle Material Type)

REPORT NO.: #04 DATE: February 17, 2010

AREA REFERENCED: 418 LF from West end anchor trench to 682 LF East,

from North te South limits

LINER PANEL NUMBERS INSTALLED OVER REFERENCED AREA THIS DATE:
P22 thru P39

WE THE UNDERSIGNED CERTIFY THAT WE HAVE INSPECTED THE ENTIRE
SURFACE, AND HAVE REVIEWED THE APPROPRIATE SPECIAL PROVISIONS AND
RELATED SHOP DRAWINGS FOR MATERIAL AND PLACEMENT, AND FIND ALL
CONDITIONS ACCEPTABLE FOR PLACEMENT OF THE [60-MIL HDPE
GEOMEMBRANE, GEONET/GEOTEXTILE DRAINAGE COMPOSITE, GEOTEXTILES,
CUSHION GEOTEXTILE, TRIAXIAL GEOGRID).

WE SPECIFICALLY TAKE THE FOLLOWING EXCEPTIONS TO THE ACCEPTANCE
OF THE SUBGRADE ON THIS DATE:

(Note: All exceptions shall be approved by Owner or Engineer prior to 60-mil HDPE
Geomembrane Liner Installation)

/ Jeff Boys - ACF West Construction Co., Inc.

/ |NST2I(LER SIGNATURE

CONTRACTOR SIGNATURE
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TERMINAL 5 UNIT TRAIN IMPROVEMENTS
PROJECT NO. xxxxxxx
FOR THE PORT OF VANCOUVER, WA

CERTIFICATION OF ACCEPTANCE OF SUBGRADE - Daily Certification
(Circle Material Type)

REPORT NO.: #05 DATE: February 18, 2010

AREA REFERENCED: 682 LF from West end anchor french to East limit,

from Narth to South limits

LINER PANEL NUMBERS INSTALLED OVER REFERENCED AREA THIS DATE:
P4g thru P57

WE THE UNDERSIGNED CERTIFY THAT WE HAVE INSPECTED THE ENTIRE
SURFACE, AND HAVE REVIEWED THE APPROPRIATE SPECIAL PROVISIONS AND
RELATED SHOP DRAWINGS FOR MATERIAL AND PLACEMENT, AND FIND ALL
CONDITIONS ACCEPTABLE FOR PLACEMENT OF THE [60-MIL HDPE
GEOMEMBRANE, GEONET/GEQOTEXTILE DRAINAGE COMPOSITE, GEOTEXTILES,
CUSHION GEOTEXTILE, TRIAXIAL GEOGRID].

WE SPECIFICALLY TAKE THE FOLLOWING EXCEPTIONS TO THE ACCEPTANCE
OF THE SUBGRADE ON THIS DATE:

(Note: All exceptions shall be approved by Owner or Engineer prior to 60-mil HDPE
Geomembrane Liner Installation}

/ Jeff Boys - ACF West Consiruction Co., Inc.

/ ENST?(LER SIGNATURE

CONTRACTOR SIGNATURE
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TERMINAL 5 UNIT TRAIN IMPROVEMENTS
PROJECT NO. xxxxxxx
FOR THE PORT OF VANCOUVER, WA

CERTIFICATION OF MATERIAL ACCEPTANCE FROM SHIPPER
(Per shipment; each roll or container) (Circle Material Type)

REPORT NO.: #01 DATE: February 10, 2010

PANEL, ROLL, AND CONTAINER NUMBER REFERENCES Propex Lot #1

WE THE UNDERSIGNED ACCEPT THE ([60-MIL HDPE GEOMEMBRANE,
GEONET/GEOTEXTILE DRAINAGE COMPOSITE, GEOTEXTILES, CUSHION
GEOTEXTILE, TRIAXIAL GEOGRID] FROM THE TRANSPORTER. THESE
MATERIALS WERE RECEIVED IN UNDAMAGED CONDITION BASED UPON OUR
VISUAL INSPECTION,

é)?’—\ / Jeff Boys - ACF West Consfruction Co., Inc.

/ I’NSTﬁfLER SIGNATURE

CONTRACTOR SIGNATURE
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TERMINAL 5 UNIT TRAIN IMPROVEMENTS
PROJECT NO. x00xXxXxXx
FOR THE PORT OF VANCOUVER, WA

CERTIFICATION OF MATERIAL ACCEPTANCE FROM SHIPPER
(Per shipment; each roll or container) (Circle Material Type)

REPORT NO.: #02 DATE: February 10, 2010

PANEL, ROLL, AND CONTAINER NUMBER REFERENCES GSE Lot #1

WE THE UNDERSIGNED ACCEPT THE [60-MIL HDPE GEOMEMBRANE,
GEONET/GEOTEXTILE DRAINAGE COMPOSITE, GEOTEXTILES, CUSHION
GEOTEXTILE, TRIAXIAL GEOGRID} FROM THE TRANSPORTER. THESE
MATERIALS WERE RECEIVED IN UNDAMAGED CONDITION BASED UPON OUR
VISUAL INSPECTION.

5)7/\ / Jeff Boys - ACF West Construction Co., inc.

/ I’NST%LER SIGNATURE

CONTRACTOR SIGNATURE
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TERMINAL 5 UNIT TRAIN IMPROVEMENTS
PROJECT NO. »xxxxxxx
FOR THE PORT OF VANCOUVER, WA

CERTIFICATION OF MATERIAL ACCEPTANCE FROM SHIPPER
(Per shipment; each roll or container) (Circle Material Type)

REPORT NO.: #03 DATE: February 12, 2010

PANEL, ROLL, AND CONTAINER NUMBER REFERENCES GSE Lot #2

WE THE UNDERSIGNED ACCEPT THE [60-MIL HDPE GEOMEMBRANE,
GEONET/GEQTEXTILE DRAINAGE COMPOSITE, GEOTEXTILES, CUSHION
GEOTEXTILE, TRIAXIAL GEOGRID] FROM THE TRANSPORTER. THESE
MATERIALS WERE RECEIVED IN UNDAMAGED CONDITION BASED UPON OUR
VISUAL INSPECTION.

&)?”\ / Jeif Boys - ACF West Construction Co., inc.

/ I’NST?(LER SIGNATURE

CONTRACTOR SIGNATURE
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TERMINAL 5 UNIT TRAIN IMPROVEMENTS
PROJECT NO. xxXxxxxXx
FOR THE PORT OF VANCOUVER, WA

CERTIFICATION OF MATERIAL ACCEPTANCE FROM SHIPPER
(Per shipment; each roll or container) (Circle Material Type)

REPORT NO.: #04 DATE: February 15 2018

PANEL, ROLL, AND CONTAINER NUMBER REFERENCES GSE Lot #3

WE THE UNDERSIGNED ACCEPT THE [60-MIL HDPE GEOMEMBRANE,
GEONET/GEOTEXTILE DRAINAGE COMPOSITE, GEOTEXTILES, CUSHION
GEOQOTEXTILE, TRIAXIAL GEOGRID] FROM THE TRANSPORTER. THESE
MATERIALS WERE RECEIVED IN UNDAMAGED CONDITION BASED UPON OUR
VISUAL INSPECTION.

y / Joff Boys - ACF West Consiruction Co., inc.
/ INSTﬁCLER SIGNATURE

CONTRACTOR SIGNATURE
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TERMINAL 5 UNIT TRAIN IMPROVEMENTS
PROJECT NO. xxxxxxx
FOR THE PORT OF VANCOUVER, WA

CERTIFICATION OF MATERIAL ACCEPTANCE FROM SHIPPER

(Per shipment; each roll or container) (Circle Material Type)

REPORT NO.: #05 DATE: February 15, 2010

PANEL, ROLL, AND CONTAINER NUMBER REFERENCES GSE Lot #4

WE THE UNDERSIGNED ACCEPT THE [60-MIL HDPE GEOMEMBRANE,
GEONET/GEOTEXTILE DRAINAGE COMPOSITE, GEOTEXTILES, CUSHION
GEOTEXTILE, TRIAXIAL GEOGRID] FROM THE TRANSPORTER.  THESE
MATERIALS WERE RECEIVED IN UNDAMAGED CONDITION BASED UPON OUR
VISUAL INSPECTION.

% / Jeff Boys - ACF West Construction Co., Inc.

/ |’NST9KLER SIGNATURE

CONTRACTOR SIGNATURE
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TERMINAL 5 UNIT TRAIN IMPROVEMENTS
PROJECT NO. x3xxxXxx
FOR THE PORT OF VANCOUVER, WA

CERTIFICATE OF MATERIAL INSTALLATION - Daily Certification
(Circle Material Type)

REPORT NO.: #01 DATE: February 13, 2010

AREA REFERENCED: From West end anchor trench to 220 LF East,

from North to South limits

LINER PANEL NUMBERS INSTALLED THIS DATE: P1 thru P7

WE THE UNDERSIGNED CERTIFY THAT THE [60-MIL HDPE GEOMEMBRANE,
GEONET/GEOTEXTILE DRAINAGE COMPOSITE, GEOTEXTILES, CUSHION
GEOTEXTILE, TRIAXIAL GEOGRID] WAS INSTALLED IN ACCORDANCE WITH THE
APPLICABLE SPECIAL PROVISIONS AND WITH APPROVED SHOP DRAWINGS.

/ Jetf Boys - ACF West Consiruction Co., fnc.

/ |NST9L’LER SIGNATURE

CONTRACTOR SIGNATURE
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TERMINAL 5 UNIT TRAIN IMPROVEMENTS
PROJECT NO. x0000(xX
FOR THE PORT OF VANCOUVER, WA

CERTIFICATE OF MATERIAL INSTALLATION - Daily Certification
(Circle Material Type)

REPORT NO.: #02 DATE: February 15, 2010

AREA REFERENCED: 2260 LF from West end anchor trench to 350 LF East,

from North to South limits

LINER PANEL NUMBERS INSTALLED THIS DATE: P8 thru P17

WE THE UNDERSIGNED CERTIFY THAT THE ([60-MIL HDPE GEOMEMBRANE,
GEONET/GEQOTEXTILE DRAINAGE COMPOSITE, GEOTEXTILES, CUSHION
GEOTEXTILE, TRIAXIAL GEOGRID] WAS INSTALLED IN ACCORDANCE WITH THE
APPLICABLE SPECIAL PROVISIONS AND WITH APPROVED SHOP DRAWINGS.

/ Joif Boys - ACF West Construction Co., Inc,
/INST LER SIGNATURE

CONTRACTOR SIGNATURE
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TERMINAL 5 UNIT TRAIN IMPROVEMENTS
PROJECT NO. XXxxxxx
FOR THE PORT OF VANCOUVER, WA

CERTIFICATE OF MATERIAL INSTALLATION - Daily Certification
(Circle Material Type)

REPORT NO.: #03 DATE: February 16, 2010

AREAREFERENCED: 350 LF from West end anchor trench to 418 LF East,

from North to South limiis

LINER PANEL NUMBERS INSTALLED THIS DATE: P18 thru P21

WE THE UNDERSIGNED CERTIFY THAT THE [60-MIL HDPE GEOMEMBRANE,
GEONET/GEOTEXTILE DRAINAGE COMPOSITE, GEOTEXTILES, CUSHION
GEOTEXTILE, TRIAXIAL GEOGRID} WAS INSTALLED IN ACCORDANCE WITH THE
APPLICABLE SPECIAL PROVISIONS AND WITH APPROVED SHOP DRAWINGS.

/ Jeff Boys - ACF West Construction Co., .

/ INSTQL’LER SIGNATURE

CONTRACTOR SIGNATURE
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TERMINAL 5 UNIT TRAIN IMPROVEMENTS
PROJECT NO. xxXxxXxxx
FOR THE PORT OF VANCOUVER, WA

CERTIFICATE OF MATERIAL INSTALLATION - Daily Certification
(Circle Material Type)

REPORT NO.: #04 DATE: February 17, 2010

AREA REFERENCED: 418 LF from West end anchor french to 682 LF East,

from North to South limits

LINER PANEL NUMBERS INSTALLED THIS DATE: P22 thru P39

WE THE UNDERSIGNED CERTIFY THAT THE [60-MIL HDPE GEOMEMBRANE,
GEONET/GEOTEXTILE DRAINAGE COMPOSITE, GEOTEXTILES, CUSHION
GEOTEXTILE, TRIAXIAL GEOGRID] WAS INSTALLED IN ACCORDANCE WITH THE
APPLICABLE SPECIAL PROVISIONS AND WITH APPROVED SHOP DRAWINGS.

/ Jeff Boys - ACF West Consfruction Co., Ine.

/lNSTi(LER SIGNATURE

CONTRACTOR SIGNATURE
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TERMINAL 5 UNIT TRAIN IMPROVEMENTS
PROJECT NO. XXXXXXX
FOR THE PORT OF VANCOUVER, WA

CERTIFICATE OF MATERIAL INSTALLATION - Daily Certification
(Circle Material Type)

REPORT NO.: #05 DATE: February 18, 2010

AREA REFERENCED: 682 LF from West end anchor trench to East limit,

from North to South lHimits

LINER PANEL NUMBERS INSTALLED THIS DATE: 40 thru P57

WE THE UNDERSIGNED CERTIFY THAT THE [60-MIL HDPE GEOMEMBRANE,
GEONET/GEOTEXTILE DRAINAGE COMPOSITE, GEOTEXTILES, CUSHION
GEOTEXTILE, TRIAXIAL GEOGRID] WAS INSTALLED IN ACCORDANCE WITH THE
APPLICABLE SPECIAL PROVISIONS AND WITH APPROVED SHOP DRAWINGS.

/ Jeff Boys - AGF West Construction Co., Inc.

/INST?(LER SIGNATURE

CONTRACTOR SIGNATURE
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TERMINAL 5 UNIT TRAIN IMPROVEMENTS
PROJECT NO. xxxxxxx
FOR THE PORT OF VANCOUVER, WA

CERTIFICATION OF MATERIAL JOINTS - Daily Certification Per Test
(As Shop Drawings and as a Compiled Report at the end of Project)
(Circle Material Type)

TEST REPORT NO.: #01 DATE:; February 13, 2010

FIELD LOG NO.: N/A (See Attached QA/QC Docs)

LIST OF ALL DEFICIENCIES AND SUBSEQUENT REPAIRS, COPIES OF ALL FIELD
AND FACTORY TESTS AND INSPECTION DATA INCLUDING RECORDS OF ALL
NON-DESTRUCTIVE TESTING (Field Logs) AND REPAIRS ARE ATTACHED.

WE THE UNDERSIGNED CERTIFY THAT THE [60-MIL HDPE GEOMEMBRANE AND
ITS JOINTS WERE INSPECTED AND TESTED FOR STRENGTH AND CONTINUITY,
GEOTEXTILE SEAMS WERE INSPECTED FOR CONTINUITY] AND PASSED ALL
INSPECTIONS AND TESTS. WHERE FAILING TESTS OR DEFICIENCIES
OCCURRED, THE AREA OF FAILURE WAS IDENTIFIED IN ACCORDANCE WITH
THE APPROVED QUALITY CONTROL PROGRAM FOR THE PROJECT AND
REPAIRED. THE AREAS OF FAILING TESTS, DEFICIENCIES AND THE
SUBSEQUENT RETESTS OR TESTS TO DELINEATE THE LIMITS OF FAILURE ARE
IDENTIFIED IN THE ATTACHED SEAM TESTS AND INSPECTION DATA.

/ Jeff Boys - ACF West Consiruction Co., i,
/tNST?(LER SIGNATURE

CONTRACTOR SIGNATURE



TERMINAL 5 UNIT TRAIN IMPROVEMENTS
PROJECT NO. XxXXxXxXX
FOR THE PORT OF VANCOUVER, WA

CERTIFICATION OF MATERIAL JOINTS - Daily Certification Per Test
{As Shop Drawings and as a Compiled Report at the end of Project)
(Circle Material Type)

OCO~NDOINMELWN =

10  TEST REPORT NO.: #02 DATE: February 15, 2010

12  FIELD LOG NO.: N/A (See Attached QA/QC Docs)

14  LIST OF ALL DEFICIENCIES AND SUBSEQUENT REPAIRS, COPIES OF ALL FIELD
15 AND FACTORY TESTS AND INSPECTION DATA INCLUDING RECORDS OF ALL
16 NON-DESTRUCTIVE TESTING (Field Logs) AND REPAIRS ARE ATTACHED.

22 WE THE UNDERSIGNED CERTIFY THAT THE [60-MIL HDPE GEOMEMBRANE AND
23  ITS JOINTS WERE INSPECTED AND TESTED FOR STRENGTH AND CONTINUITY,
24 GEOTEXTILE SEAMS WERE INSPECTED FOR CONTINUITY] AND PASSED ALL
25 INSPECTIONS AND TESTS. WHERE FAILING TESTS OR DEFICIENCIES
26 OCCURRED, THE AREA OF FAILURE WAS IDENTIFIED IN ACCORDANCE WITH
27 THE APPROVED QUALITY CONTROL PROGRAM FOR THE PROJECT AND
28 REPAIRED. THE AREAS OF FAILING TESTS, DEFICIENCIES AND THE
29 SUBSEQUENT RETESTS OR TESTS TO DELINEATE THE LIMITS OF FAILURE ARE
30 IDENTIFIED IN THE ATTACHED SEAM TESTS AND INSPECTION DATA.

36
37 5)7/\ / Jeff Boys - ACF Wast Construction Co., lnc,

38 /lNSW_’LER SIGNATURE

42 CONTRACTOR SIGNATURE
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TERMINAL 5 UNIT TRAIN IMPROVEMENTS
PROJECT NO., xxxxxxx
FOR THE PORT OF VANCOUVER, WA

CERTIFICATION OF MATERIAL JOINTS - Daily Certification Per Test
(As Shop Drawings and as a Compiled Report at the end of Project)
(Circle Material Type)

TEST REPORT NO.: #03 DATE: February 16, 2010

FIELD LOG NO.: N/A {See Attached QA/QC Docs)

LIST OF ALL DEFICIENCIES AND SUBSEQUENT REPAIRS, COPIES OF ALL FIELD
AND FACTORY TESTS AND INSPECTION DATA INCLUDING RECORDS OF ALL
NON-DESTRUCTIVE TESTING (Field Logs) AND REPAIRS ARE ATTACHED.

WE THE UNDERSIGNED CERTIFY THAT THE [60-MIL HDPE GEOMEMBRANE AND
ITS JOINTS WERE INSPECTED AND TESTED FOR STRENGTH AND CONTINUITY,
GEOTEXTILE SEAMS WERE INSPECTED FOR CONTINUITY] AND PASSED ALL
INSPECTIONS AND TESTS. WHERE FAILING TESTS OR DEFICIENCIES
OCCURRED, THE AREA OF FAILURE WAS IDENTIFIED IN ACCORDANCE WITH
THE APPROVED QUALITY CONTROL PROGRAM FOR THE PROJECT AND
REPAIRED. THE AREAS OF FAILING TESTS, DEFICIENCIES AND THE
SUBSEQUENT RETESTS OR TESTS TO DELINEATE THE LIMITS OF FAILURE ARE
IDENTIFIED IN THE ATTACHED SEAM TESTS AND INSPECTION DATA.

% / Jeff Boys - ACF West Construction Co., Inc.

/ INST?(LER SIGNATURE

CONTRACTOR SIGNATURE
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TERMINAL 5 UNIT TRAIN IMPROVEMENTS
PROJECT NO, xxxxxxXx
FOR THE PORT OF VANCOUVER, WA

CERTIFICATION OF MATERIAL JOINTS - Daily Certification Per Test
(As Shop Drawings and as a Compiled Report at the end of Project)
(Circle Material Type)

TEST REPORT NO.: #04 DATE: February 17, 2010

FIELD LOG NO.: N/A (See Attached QA/QC Docs)

LIST OF ALL DEFICIENCIES AND SUBSEQUENT REPAIRS, COPIES OF ALL FIELD
AND FACTORY TESTS AND INSPECTION DATA INCLUDING RECORDS OF ALL
NON-DESTRUCTIVE TESTING (Field Logs) AND REPAIRS ARE ATTACHED.

WE THE UNDERSIGNED CERTIFY THAT THE [60-MIL HDPE GEOMEMBRANE AND
ITS JOINTS WERE INSPECTED AND TESTED FOR STRENGTH AND CONTINUITY,
GEOTEXTILE SEAMS WERE INSPECTED FOR CONTINUITY] AND PASSED ALL
INSPECTIONS AND TESTS. WHERE FAILING TESTS OR DEFICIENCIES
OCCURRED, THE AREA OF FAILURE WAS IDENTIFIED IN ACCORDANCE WITH
THE APPROVED QUALITY CONTROL PROGRAM FOR THE PROJECT AND
REPAIRED. THE AREAS OF FAILING TESTS, DEFICIENCIES AND THE
SUBSEQUENT RETESTS OR TESTS TO DELINEATE THE LIMITS OF FAILURE ARE
IDENTIFIED IN THE ATTACHED SEAM TESTS AND INSPECTION DATA.

5)’)/\ / Jeiff Boys - ACF West Construction Co., Ine.

/fNSTgKLER SIGNATURE

CONTRACTOR SIGNATURE
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TERMINAL 5 UNIT TRAIN IMPROVEMENTS
PROJECT NO. xxxXxXxXxX
FOR THE PORT OF VANCOUVER, WA

CERTIFICATION OF PLACEMENT OF ADJACENT LINER COMPONENTS -
Daily Certifications; Per Material and Location (Circle Material Type)

REPORT NO.: #01 DATE: February 10, 2010

COMPONENT BEING PLACED: Propex 1701 Cushion Geotextile

SUBSTRATE: Sand - Native

LOCATION: Below paneis P1 thru P18

WE THE UNDERSIGNED CERTIFY THAT THE [60-MIL HDPE GEOMEMBRANE,
GEONET/GEOTEXTILE DRAINAGE COMPOSITE, GEOTEXTILES, CUSHION
GEOTEXTILE, TRIAXIAL GEOGRID] WAS CAREFULLY PLACED UNDER MY DIRECT
SUPERVISION/OBSERVATION THIS DATE, AND WITHOUT KNOWINGLY DAMAGING
ANY OF THE UNDERLYING OR ADJACENT SUBSTRATE.

5)7"’_\ / Jeff Boys - ACF West Construction Co,, fne.

/INST?L’LER SIGNATURE

CONTRACTOR SIGNATURE
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TERMINAL 5 UNIT TRAIN IMPROVEMENTS
PROJECT NO, xxxxxxx
FOR THE PORT OF VANCOUVER, WA

CERTIFICATION OF PLACEMENT OF ADJACENT LINER COMPONENTS -~
Daily Certifications; Per Material and Location (Circle Material Type)

REPORT NO.: #02 DATE: February 16, 2010

COMPONENT BEING PLACED: GSE NW16 Cushion Geotextile

SUBSTRATE: Sand - Native

LOCATION: Below panels P18 thru P21

WE THE UNDERSIGNED CERTIFY THAT THE {60-MIL HDPE GEOMEMBRANE,
GEONET/GEOTEXTILE DRAINAGE COMPOSITE, GEOTEXTILES, CUSHION
GEOTEXTILE, TRIAXIAL GEOGRID] WAS CAREFULLY PLACED UNDER MY DIRECT
SUPERVISION/OBSERVATION THIS DATE, AND WITHOUT KNOWINGLY DAMAGING
ANY OF THE UNDERLYING OR ADJACENT SUBSTRATE.

/ Jeff Boys - ACF West Consfruction Co., ine,

/INST?(LER SIGNATURE

CONTRACTOR SIGNATURE
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TERMINAL 5 UNIT TRAIN IMPROVEMENTS
PROJECT NO. xxxxxxx
FOR THE PORT OF VANCOUVER, WA

CERTIFICATION OF PLACEMENT OF ADJACENT LINER COMPONENTS —
Daily Certifications; Per Material and Location (Circle Material Type)

REPORT NO.: #03 DATE: February 16, 2010

COMPONENT BEING PLACED: GSE Fabrinet HF Geocomposite

SUBSTRATE: 60 mil HDPE Liner (Textured 2 sides)

LOCATION: Above panels P1 thru P13

WE THE UNDERSIGNED CERTIFY THAT THE [60-MiL HDPE GEOMEMBRANE,
GEONET/GEOTEXTILE DRAINAGE COMPOSITE, GEQTEXTILES, CUSHION
GEOTEXTILE, TRIAXIAL GEOGRID} WAS CAREFULLY PLACED UNDER MY DIRECT
SUPERVISION/OBSERVATION THIS DATE, AND WITHOUT KNOWINGLY DAMAGING
ANY OF THE UNDERLYING OR ADJACENT SUBSTRATE.

/ Jeif Boys - ACF West Consiruction Co,, inc.

/ |NST9(LER SIGNATURE

CONTRACTOR SIGNATURE
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TERMINAL 5 UNIT TRAIN IMPROVEMENTS
PROJECT NO. x000xXxx
FOR THE PORT OF VANCOUVER, WA

CERTIFICATION OF PLACEMENT OF ADJACENT LINER COMPONENTS -
Daily Certifications; Per Material and Location (Circle Material Type)

REPORT NO.: #04 DATE: February 17, 2010

COMPONENT BEING PLACED: GSE NW16 Cushion Geotextile

SUBSTRATE: Sand ~ Native

LOCATION: Below panels P22 thru P57

WE THE UNDERSIGNED CERTIFY THAT THE [60-MIL HDPE GEOMEMBRANE,
GEONET/GEOTEXTILE DRAINAGE COMPOSITE, GEOTEXTILES, CUSHION
GEOTEXTILE, TRIAXIAL GEOGRID) WAS CAREFULLY PLACED UNDER MY DIRECT
SUPERVISION/OBSERVATION THIS DATE, AND WITHOUT KNOWINGLY DAMAGING
ANY OF THE UNDERLYING OR ADJACENT SUBSTRATE.

/ Jeff Boys - ACF West Consfruction Co., inc.
/ ENST?(LER SIGNATURE

CONTRACTOR SIGNATURE
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TERMINAL 5 UNIT TRAIN IMPROVEMENTS
PROJECT NO. xxXxxxxx
FOR THE PORT OF VANCOUVER, WA

CERTIFICATION OF PLACEMENT OF ADJACENT LINER COMPONENTS —
Daily Certifications; Per Material and Location (Circle Material Type)

REPORT NO.: ' #05 DATE: February 17, 2010

COMPONENT BEING PLACED: GSE Fabrinet HF Geocomposite

SUBSTRATE: 60 mil HDPE Liner (Textured 2 sides)

LOCATION: Above panels P14 thru P21

WE THE UNDERSIGNED CERTIFY THAT THE [60-MIL HDPE GEOMEMBRANE,
GEONET/GEOTEXTILE DRAINAGE COMPOSITE, GEOTEXTILES, CUSHION
GEOQOTEXTILE, TRIAXIAL GEOGRID] WAS CAREFULLY PLACED UNDER MY DIRECT
SUPERVISION/OBSERVATION THIS DATE, AND WITHOUT KNOWINGLY DAMAGING
ANY OF THE UNDERLYING OR ADJACENT SUBSTRATE.

/ Jeff Boys - ACE West Construction Co., Inc.

/ INST?(LER SIGNATURE

CONTRACTOR SIGNATURE
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TERMINAL 5 UNIT TRAIN IMPROVEMENTS
PROJECT NO. xo0xXxxx
FOR THE PORT OF VANCOUVER, WA

CERTIFICATION OF PLACEMENT OF ADJACENT LINER COMPONENTS —
Daily Certifications; Per Material and Location (Circle Material Type)

REPORT NO.: #06 DATE: February 18, 2010

COMPONENT BEING PLACED: GSE Fabrinet HF Geocomposite

SUBSTRATE: 60 mil HDPE Liner {Textured 2 sides)

LOCATION: Above panels P22 thru P38

WE THE UNDERSIGNED CERTIFY THAT THE [60-MIL HDPE GEOMEMBRANE,
GEONET/GEOTEXTILE DRAINAGE COMPOSITE, GEOTEXTILES, CUSHION
GEOTEXTILE, TRIAXIAL GEOGRID] WAS CAREFULLY PLACED UNDER MY DIRECT
SUPERVISION/OBSERVATION THIS DATE, AND WITHOUT KNOWINGLY DAMAGING
ANY OF THE UNDERLYING OR ADJACENT SUBSTRATE.

/ Jeff Boys - ACF West Construction Co., Inc,

/ fNST?(LER SIGNATURE

CONTRACTOR SIGNATURE
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TERMINAL 5 UNIT TRAIN IMPROVEMENTS
PROJECT NO., xxxxxxx
FOR THE PORT OF VANCOUVER, WA

CERTIFICATION OF PLACEMENT OF ADJACENT LINER COMPONENTS —
Daily Certifications; Per Material and Location {Circle Material Type)

REPORT NO.: #07 DATE: February 19, 2010

COMPONENT BEING PLACED: GSE Fabrinet HF Geocomposite

SUBSTRATE: 60 mit HDPE Liner {Textured 2 sides)

LOCATION: Above panels P39 thru P57

WE THE UNDERSIGNED CERTIFY THAT THE [60-MIL HDPE GEOMEMBRANE,
GEONET/GEOTEXTILE DRAINAGE COMPOSITE, GEOTEXTILES, CUSHION
GEOTEXTILE, TRIAXIAL GEOGRID] WAS CAREFULLY PLACED UNDER MY DIRECT
SUPERVISION/OBSERVATION THIS DATE, AND WITHOUT KNOWINGLY DAMAGING
ANY OF THE UNDERLYING OR ADJACENT SUBSTRATE.

5)’)"\ / Jeff Boys - ACF Wast Conskruction Co., Inc.

/iNST?(LER SIGNATURE

CONTRACTOR SIGNATURE
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TERMINAL 5 UNIT TRAIN IMPROVEMENTS
PROJECT NO. xxxxxxx
FOR THE PORT OF VANCOUVER, WA

CERTIFICATION OF RAW AND FABRICATED MATERIAL
(To Accompany Each Shipment) (Circle Material Type)

DATE: February 10, 2010

MATERIAL DESCRIPTION:_ Fropex 1781 Nonwoven Cushion Geotextile nlaced

under liner panels P1 thru P18 Lot f#i1 {roll #'s on certs provided)

{include lot and roli/panel numbers)

WE THE UNDERSIGNED CERTIFY THAT THE RAW MATERIAL AND FINISHED [60-
MIL HDPE GEOMEMBRANE, GEONET/GEOTEXTILE DRAINAGE COMPOSITE,
GEOTEXTILES, CUSHION GEOTEXTILE, TRIAXIAL GEOGRID] FURNISHED FOR
THE TERMINAL 5 UNIT TRAIN IMPROVEMENT PROJECT COMPLY WITH
APPLICABLE SPECIAL PROVISIONS FOR THE TERMINAL 5 UNIT TRAIN
IMPROVEMENT PROJECT CONSTRUCTION.

Propex, Inc.
MANUFACTURER NAME

/ Jeff Boys - ACF West, Inc.
/I\?!AN%?—'ACTURER SIGNATURE (Authorized Representative)

- 7”77N7LP
FABRICATOR NAME

FABRICATOR SIGNATURE (Authorized Representative, if different from
Manufacturer)
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TERMINAL 5 UNIT TRAIN IMPROVEMENTS
PROJECT NO, xxXxxxxx
FOR THE PORT OF VANCOUVER, WA

CERTIFICATION OF RAW AND FABRICATED MATERIAL
(To Accompany Each Shipment) (Circle Material Type)

DATE: February 18, 2010

MATERIAL DESCRIPTION: _GSE 60 mil HDPE Liner (Tex, 2 sides) panels P1 thru P25

Lot# 1 Roll #'s ending irn 0113, 0125, 0126, 0127, 0130

{(include lot and roll/panel numbers)

WE THE UNDERSIGNED CERTIFY THAT THE RAW MATERIAL AND FINISHED [60-
MIL HDPE GEOMEMBRANE, GEONET/GEOTEXTILE DRAINAGE COMPOSITE,
GEOTEXTILES, CUSHION GEOTEXTILE, TRIAXIAL GEOGRID} FURNISHED FOR
THE TERMINAL 5 UNIT TRAIN IMPROVEMENT PROJECT COMPLY WITH
APPLICABLE SPECIAL PROVISIONS FOR THE TERMINAL 5 UNIT TRAIN
IMPROVEMENT PROJECT CONSTRUCTION.

GSE Lining Technology, inc.
MANUFACTURER NAME

/ Jeftf Boys - ACF West, Inc.

/MAN?\(ACTURER SIGNATURE (Authorized Representative)

L 2 A Y
N/7A

FABRICATOR NAME

FABRICATOR SIGNATURE (Authorized Representative, if different from
Manufacturer) )
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TERMINAL 5 UNIT TRAIN IMPROVEMENTS
PROJECT NO. xxXXxXxxx
FOR THE PORT OF VANCOUVER, WA

CERTIFICATION OF RAW AND FABRICATED MATERIAL
(To Accompany Each Shipment) (Circle Material Type)

DATE: February 12, 2810

MATERIAL DESCRIPTION: GSE 60 mii HDPE Liner (Tex. 2 sides} paneis P25 thru P57

Lot#2 Roll #'s ending in 0116, 0122, 8123, 0124, 0128, 0129

(include lot and roll/panel numbers)

WE THE UNDERSIGNED CERTIFY THAT THE RAW MATERIAL AND FINISHED [60-
MiL. HDPE GEOMEMBRANE, GEONET/GEOTEXTILE DRAINAGE COMPOSITE,
GEOTEXTILES, CUSHION GEOTEXTILE, TRIAXIAL GEOGRID] FURNISHED FOR
THE TERMINAL 5 UNIT TRAIN IMPROVEMENT PROJECT COMPLY WITH
APPLICABLE SPECIAL PROVISIONS FOR THE TERMINAL 5 UNIT TRAIN
IMPROVEMENT PROJECT CONSTRUCTION.

GSE Lining Technology, Inc.
MANUFACTURER NAME

/ Jeff Boys - ACF West, Inc.

/MAN%F’ACTURER SIGNATURE (Authorized Representative)

N/’A .......
FABRICATOR NAME

FABRICATOR SIGNATURE (Authorized Representative, if different from
Manufacturer)




TERMINAL 5 UNIT TRAIN IMPROVEMENTS
PROJECT NO. xxxxxxx
FOR THE PORT OF VANCOUVER, WA

CERTIFICATION OF RAW AND FABRICATED MATERIAL
(To Accompany Each Shipment) (Circle Material Type)

DATE: February 15, 20180

MATERIAL DESCRIPTION:_GSE NW16 Nonwoven Cushion Geotextile placed

under liner panels P19 thru P57 Lot #3 {roli #'s on certs provided}

{(include lot and roll/panel numbers)

WE THE UNDERSIGNED CERTIFY THAT THE RAW MATERIAL AND FINISHED [60-
MIL HDPE GEOMEMBRANE, GEONET/GEOTEXTILE DRAINAGE COMPOSITE,
GEOTEXTILES, CUSHION GEOTEXTILE, TRIAXIAL GEOGRID] FURNISHED FOR
THE TERMINAL 5 UNIT TRAIN IMPROVEMENT PROJECT COMPLY WITH
APPLICABLE SPECIAL PROVISIONS FOR THE TERMINAL 5 UNIT TRAIN
IMPROVEMENT PROJECT CONSTRUCTION.

U N N N S G G Q-
O 0O ~NONMAEAWON 2O C R~ R WNN —

N NN
N = O

NRNRNNDNDN
L~ B

GSE Lining Technology, Inc.

30 MANUFACTURER NAME

31

32

33 ' / Jeff Boys - ACF West, Inc.

34 /MAN%F’ACTURER SIGNATURE (Authorized Representative)
35

36 N/A

37

38 FABRICATOR NAME

39

40

41

42 FABRICATOR SIGNATURE (Authorized Representative, if different from
43  Manufacturer)

44

45

(]
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TERMINAL 5 UNIT TRAIN IMPROVEMENTS
PROJECT NO. x00(xXxX
FOR THE PORT OF VANCOUVER, WA

CERTIFICATION OF RAW AND FABRICATED MATERIAL
(To Accompany Each Shipment) (Circle Material Type)

DATE: February 15, 2010

MATERIAL DESCRIPTION: GSE Fabrinei HF (8 oz. 2 sides} Geocomposite placed

over liner panels P1 thru P57 Lot #4 {roll #'s on certs provided}

(include lot and roll/panel numbers)

WE THE UNDERSIGNED CERTIFY THAT THE RAW MATERIAL AND FINISHED [60-
MIL HDPE GEOMEMBRANE, GEONET/GEOTEXTILE DRAINAGE COMPOSITE,
GEOTEXTILES, CUSHION GEOTEXTILE, TRIAXIAL GEOGRID] FURNISHED FOR
THE TERMINAL 5 UNIT TRAIN IMPROVEMENT PROJECT COMPLY WITH
APPLICABLE SPECIAL PROVISIONS FOR THE TERMINAL 5 UNIT TRAIN
IMPROVEMENT PROJECT CONSTRUCTION.

GSE Lining Technology, Inc.
MANUFACTURER NAME

&_)}"\ / Jeff Boys - ACF West, Ine.

/MAN%FACTURER SIGNATURE (Authorized Representative)

N/A
FABRICATOR NAME

FABRICATOR SIGNATURE (Authorized Representative, if different from
Manufacturer)
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8951 SE 76th Drive, Portland, OR 97206 503-771-5115 800-878-5115 Fax: 877-668-8730

ATTN: Hans
Rostchy, Inc.

GEOMEMBRANE LIMITED WARRANTY
60 mil HDPE

Final Inspection

Acceptance Date: April 1, 2010

Beneficiary: Port of Vancouver

Project: Terminal 5 Unit Train Improvements, Project #3
Intended Use: Contaminated Material Cap

Installer: ACF West Construction Co., Inc.

ACF West Construction Co., Inc. warrants each 60 mil HDPE liner installed by our company to
be free from defects resuiting from installation for a period of 2 year from date of final inspection
acceptance.

ACF West Construction Co., Inc. warrants each 60 mil HDPE liner supplied by our manufacturer
to be free from defects in material and workmanship or from failure due to aging or weathering for
a period of 20 years from date of final inspection acceptance.

This limited warranty does not include damages or defects in the lining material resulting from Acts of God (catastrophic events such as earlhquakes, tornadoes, hur-
ricanas, stc.). The term "normal use” does not include exposure of the liner fabric to materials or chemicals for which it has not been specilically tested or abuse by
machinery or other aquipment.

Sincerely,

Jeff Boys
Vice President



PRODUCT WARRANTY

PRO RATA LIMITED MATERIAL WARRANTY
FOR GSE LINING TECHNOLOGY, LLC

(U.S.A.)
Date: 4/16/10 Warranty No.: 61037
Purchaser Name: Port of Vancouver Project No.: 61037
Address: 3803 NW Lower River Road Effective Date:  2/19/10
City, State: Yancouver, WA, 98660 Project Name:  Terminal 5 Cap
Product Type/Description: ;= 'GSE Geomembrane Produets” = Project Address: Vancouver, WA.

GSE Lining Technology, LLC {“*GSE”) warrants each GSE product described above to be free from material manufacturing defects (as
described by the contract’s material specifications) and to be able to withstand nonnal weathering for a period of tyventy(20) years from the
date of sale. This limited warranty does not include damages or defects in the GSE product resulting from acts of God, casualty or
catastrophe, including but not limited to: earthquakes, floods, piercing hail, tomadoes or force majeure, The term “normal use” does not
include, among other things, the exposure of GSE’s product to harmful chemicals, abuse by machinery, equipmeni or peopte; impraper site
preparation or placement of cover materials; excessive pressures or stresses from any source. This warranty is intended for commercial use
only and is not in effect for the consumer as defined in the Magnuson-Moss Warranty Act,

Should defects or premature loss of use within the scope of this warranty occur, GSE will, at its option, repair or replace the GSE produet
on a pro rata basis at the current price in such manner as to charge the Purchaser only for that porlion of the warrantcd life which has
clapsed since the purchase of the product. GSE shail have the right to inspect and determine the cause of the alleged defect in the product
and to take appropriate steps to repair or replace the product if a defect exists that is covered under this warranty.

Any claiin for any alleged breach of this warranty must be made in writing, by certified mail or courier, to GSE Lining Technology, LLC,
19103 Gundle Road, Houston, TX 77073, with the words “Warranty Claim” clearly marked on the face of the envelope, within ten {(10)
days of Purchaser becoming aware of the alleged defect. Shouid the required notice not be given, the defect and all warranties are waived
by the Purchaser, and Purchaser shall not have rights under this warranty. GSE shatl not be obligated to perform any inspection or obligated
to perform any repair or replacement under this warranty uniti! the area is made available free from all obstructions, water, din, sludge,
residuals and liquids of any kind. If after inspection it is deterninined that there is no claim under this warranty, Purchaser shall reimburse
GSE for its costs associated with the site inspection.

In the event the exclusive remedy provided herein fails in its essential purpose, and in that event only, the Purchaser shall be entitled to a
return of the purchase price for so much of the product as GSE determines to have violated the warranty provided herein, GSE shalt not be
liabte for direct, indirect, special, consequential or incidental damages resulting from a breach of this warranty including, but not limited to:
damages for loss of production, lest profits, personal injury or property damage. GSE shall not be obligated to reimburse Purchaser for any
repairs, replacement, modifications or altcrations made by Purchaser to GSE’s product, unless GSE specifically autherized, in writing, said
repairs, replacements, modifications or alterations in advance. GSE liability under this warranty shall in no event exceed the replacement
cost of the preduct sold to the Purchaser for the particular installation in which it failed.

GSE neither assumes nor authorizes any person other than an officer of GSE to assume for it any other or additional liability in connection
with the GSE product made on the basis of the Limited Warranty. GSE MAKES NO WARRANTY OF ANY KIND OTHER THAN
THAT GIVEN HEREIN AND HEREBY DISCLAIMS ALL WARRANTIES, INCLUDING BOTH EXPRESS OR IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE, THIS WARRANTY IS IN LIEU
OF ALL OTHER WARRANTIES, AND BY ACCEPTING DELIVERY OF THE PRODUCT, PURCHASER WAIVES ALL
OTHER POSSIBLE WARRANTIES. GSE’s WARRANTY BECOMES AN OBLIGATION OF GSE TQ PERFORM UNDER THE
WARRANTY ONLY UPON RECEIPT OF FINAL PAYMENT.

This warrauty is extended to the Purchaser and is non-transferable and non-assignable, i.c. there are no third-party beneficiaries to this
warranty.

PWGoomemdbaune S ROV 540

GSE and oiher tradematks in this document are wgistered iademarks of GSE Lining Technology, LLC in the United States and certain foreign countries.

GSE Lining Technology, LLC + 19103 Gundle Road « Houston, TX 77073 » 800.435.2008 » 281.443.8564 » 281.230.8650 Fax e psewerld.com
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TRI / Environmental, inc.
A Texgs Research inlernational Company

February 16, 2010

Mall To: Bill To:
Attn; Hans Schmeusser <= Same
Rotschy, Inc. Project #: 9103

9210 N E 62nd Avenue
Vancouver, WA 98665

E-mail hanss@rotschyine com
Dear Mr. Schmeusser:

Thank you for consulting TRIFEnvironmental, Inc. {TRI) for your geosynthelics tesling needs
TRI is pleased {o submil this final report for laboratory lesling

Project: Terminal 5 Rail Loop
TRI Job Reference Number E2338-77-01
Material(s) Tested 1 Heat Fusion Weld Seam(s)
Test{s} Requested SAME DAY Peel and Shear
{ASTM D 6392/GRI GM19/D 4437/NSF 54)
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 alter some adhesion lailure - partial peel
SIP Separation in the plane of the sheet {ieaving the bond intact)
FTB Film tearing bond {all non "AD" failures}
NON-FTB 100% peet

if you have any questions of requife any additional informalion. please call us al
1-800-8B0-8378.

Sincerely,
\é;’u?é— -7.—/;;»!?

Jennifer Tenney
Project Manager
Geosynthetic Services Division
www.GeosynthelicTesting. com

page 1of 2
GeosyntheticTesting.com
9063 Bee Caves Road / Austin, TX 78733 /512 263 2101 / fax 512 263 2558



TRI / Environmental, Inc.
A Texas Research Internalional Company

DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS

TRI Client: Rotschy, Inc,

Project: Terminal 5 Rall Loop

Material: 60 mit HDPE

SAME DAY Peel and Shear (ASTM D 6392/GRi GM19/D 4437/NSF 64)

TRi Log #: E2339-77-01

TEST REPLICATE NUMBER

PARAMETER 1 2 3 4 5 MEAN
Sample 1D: GSE 60mil HDPE Liner Panel:
Weld: Heal Fusion PTIP6
Peel Strength {ppi) 148 144 146 147 147
f, Peet incursion (%) <10 <10 <10 <10 <10
2 Ppeet Locus of Failure Code SE SE SE SE SE
Peel NSF Failure Code FTB FTB FTB FT18 FT1B
Peel Strength {ppi 147 146 149 146 147
T, Peel incursion (%) <10 <i0 <1¢ <10 <iQ
& Peel Locus of Failure Code SE SE SE SE SE
Peel NSF Failure Code FT8 FTB FTB FTB FTB
Shear Strength (ppi) 178 177 177 t79 i77
Shear Elongation @ Break {%) >50 >60 =50 >50 =50

The testing 15 based vpen socepled industry practice as wel as the {lesl melhod hsted  Test results reporded hetein do not apply
to samples other than thosa tested  TRI nedher actepls responsibilly for nor makes ciawm s lo 1he final use end purpose of ihe matedial
TRI observes and mainams chenl confidentialfy  TREhmvis repioducion of this repod. except in fut, wilhoul pres approval of TR

page 2 0f 2

GeosyntheticTesting.com
9063 Bee Caves Road / Aushin, TX 78733/ 512 263 2401  fax 512 263 2558



Rose, Gretchen

From: Hans Schmeusser [hanss@rolschyinc.comj

Sent: Tuesday, February 16, 2010 10:34 AM

To: Rose, Greichen

Cc: 'Bennet! Shoop'; ‘Wineman, David K'

Subject: FW: Terminal & Rail Loop Seam Reporl

Attachments: 771-Rotschy-Terminals-60HDSeam.pdf; Jennifer Tenney.vcf; Submitial form 2009.xls
LLT = I h

771-Rotschy-Termi lennifer Submittat form

nal5-60HDSeam... Tenney.vel (198 B) 2009.xls (79 KB.., .
Passing {per spec page F-84) geomembrane sample #1 test results

attached; thanks!

Hans Schmeusser
Project Manager

0: 360.334.3128
F: 360. 334,3101
C: 360.608.5056

----- Originat Message-----

From: Jennifer Tenney [mailto:JTenney@tri-env.com)
Sent: Tuesday, February 16, 2010 10:24 AM

To: hanss@rotschyinc.com

Subject: Terminal S Rall Loop Seam Report

Attached are your seam resuils,

Thanks
Jen

Jennifer Tenney

Project Manager

TRI Environmental Inc.

8063 Bee Caves Rd

Austin, TX 78733

ph: 800-880-8378

fax: 512-263-2558

email; jtenney@tri-env.com
www,geosynthetictesting.com
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TR} ! Environmental, Inc.
A Texas Research Inlernalonal Compsny

P e e T e e T
February 17, 2010
Mail To: Bili To:
Atin: Hans Schmeusser <= S§amae
Rotschy, Inc, Projecl ¥ : 9103

G210 N E BZnd Avenue
Vancouver, WA BB665

E-mail hanss@rolschyine com
Deat Mr Schmeusser

Thank you for consull:ng TREEnvironmental, Ine {TRH for yous geosynihelics tasting needs
TR11s pleased lo submil thss final repon for laberatory testing

Project Terminal § Rail Loop
TRI Job Reference Number E2339-78-09
Malenal(s) Tested 2 Heat Fusion Weld Seam(s)
Tesl{s} Requested SAME DAY Peel and Shear
(ASTM D 5392/GRt GM19/D 4437/NSF 54)
Codes
AD Adhesion faiture {100% Peegl}
BRK Break in sheating away from Seam edge
SE Break in sheeling al edge of seam
AD-BRK Braak n sheeling efier some adhesion fatlure - parlial peel
SIp Seporation in the plane of the sheet {leaving the bond intact)
FT8 Frm learnng bond {alt non "AD™ fadures)
NON-FTB 100% pest

i1 you have any queshicns cr tequire any sddibonal informalion, please call us ni
1-800-880.8378

Sincerely,
\,én-:/“— 7_5;»7

Jannifer Tennay
Project Manager
Geasynthetic Services Division
vevave. GeosynthaticTesling com

page 102
GeosynthelicTesting.com
9263 Bee Caves Noad / Austin TR 787337512 263 2101 rfax 512 260 2558



TRi/ Environmental, Inc.
£ Taras Research Internahionat Company

DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TR Client: Rolschy, Inc.
Project: Terminal § Rail Loop

Materiat: 60 mil HDPE
SAME DAY Peel and Shear {ASTM D 6392/GRI GM19/D 4437/HSF 54}
TRELop #: E2339.78-09

TEST REPLICATE NUMBER PROJ.

PARAMETER 1 Z 3 4 ] MEAN SPEC,
Sample 1D: DT-2 Panel:
Weld: Heat Fusion P13iP10

Peet Stiangih {ppi) 140 136 148 150 150 g1 /min
‘.‘, Peel incurston {%) <10 <10 <10 <i0 <10
5 Peel Locus of Fajure Code SE SE SE SE SE

Peel NSF Failure Code FT8 Frg FTB FIB FTB

Peel Strength {pp1) 139 128 156 40 140 9t min
o Peel tncursion (%) <i6 <10 <10 <10 <10
2 Peel Lotus of Failure Code SE SE SE SE SE

Peel NSF Frilure Code FTB FTB FTB FTB FTR

Shaer Strength {pp1) 174 171 173 175 172 120 n:n

Sheor Efongaton @ Break (%) »>50 »50 >50 >50 »>50
Sample {D: D73 Panel:
Weld: Heat Fusion P16P/15

Peel Strength {ppi) 146 147 147 146 158 g1 min
ﬁ Peel Incussion {%5) <10 <10 <10 <i0 <10
2 poel Locus of Failure Code SE SE SE SE SE

Pael N5F Fesure Code FTB FTB f1B8 FT8 FTB

Peel Sirength (ppi} 134 140 137 EEx) 1 91 min
2 Peel Incorsion (%} <10 <10 <10 <10 <10
o Peel Locus of Fadure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTa FTB FTB F1B

Shear Slrength {pp) 167 166 167 167 168 120 m:n

Shear Elongalion @ Bresk {%} =50 »50 >50 >50 *>50

The 1estng s based upan accepied trdusly praci €@ a8 well a3 ihe 1881 method LEtes  Tes14e81415 reportad harein do nol 8pply
(o samples ole! thanthose lested TR hedhet accepls espons:bahily for roc makes ciaim as 1o e i3l use and pwpase of the matenat
TRI obsenves and mantaina d-ent confdentaity  TRIDTILS reprodothon of ths report exceplin full valhoud oy epproval ef TR

page 20°2
GeosynthelicTesting.com
063 Bee Caves Road 7 Ausim IX 767337512 283 2101 I'fax H12 263 2648



Rose, Gretchen

From: Hans Schmeusser [hanss@rotschyinc.com)

Sent: Wednesday, February 17, 2010 11:38 AM

To: 'Bennel Shoop', Lee, Steve; Rase, Gretchen; 'Wineman, David K'

Subject: FW: Terminal 5 Seam Report

Aftachments: 789-Rotschy-Terminal5-60HDSeam.pdf; Jennifer Tenney.vel; Submittat form 2009 xis
B g =N

78%-Rotschy-Termi Jennifer Submittal farm

nalS-60HDSeam... Tenney.vef (198 B) 2009.x!s (79 KB... ) .
Passing liner samples (taken yesterday) test results attached. Thanks!

Hans Schmeusser
Project Manager

0: 360.334,3128
F: 360. 334,3101
C: 360.608.5056

----- Original Message-----

From: Jennifer Tenney [mallto:)Tenney@tri-env.com)
Sent: Wednesday, February 17, 2010 11:27 AM

To: hanss@rotschyinc.com

Subject: Terminal 5 Seam Report

Attached are your seam results,

Thanks
Jen

Jennifer Tenney

Project Manager

TRI Environmental Inc.

9063 Bee Caves Rd

Austin, TX 78733

ph: 800-880-8378

fax: 512-263-2558

emaijl: jtenney@tri-env.com
www.geosynthetictesting.com
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TRI ! Environmental, Inc,
A Texas Research Inleinatans! Company

e e A e e T AT T T T
Februery 18. 2010
Mail To: Bilk To:
Attn: Hans Schmousser <= Same
Rotschy, Ine. Project # : 9103

9210 N E 82nd Avenue
Vancouver, WA 98665

E-mail hanss@roischyine com
cc e-mall devid wineman@hdnne com

Dear Mr Schmausser

Thank you for consuling TRIUEnwiconmental, Inc (TRI} for your geosynthetcs tesling negds
TRis pleased to submil this finat repon [of laboratory testing

Project Terminal 5 Rait Loop
TR1Job Reference Number E2339-60-08
Matenat(s}) Tesled 2 Heal Fusion Weld Seam({s)
Test{s} Requested SAME DAY Peel and Shear
{ASTM D 6392/GR| GM19/D 443 7/NSF 54)
Codes
AD Adhesion falure {100% Peel)
BRK Break in sheating eway from Seam edge
SE Break in sheeling at edge of seam
AD-BRK Break in sheeting atter some adghesion failure - parlial peel
SIp Separation in the plane of the sheel {leaving the bond intact)
FT8 Fiim tearing bond {all non "AD" lallures)
NCN-FTB 100% peel

I you have eny queslions or require any additional snformalion, please call us a1
1-800-880-8378

Sincerely,

\ (-ﬂfr‘— 77".&;»7
Jenniler Tanney
Project Manager

Geosynthehic Services Division
v GeosyniheticTesting com

paga1ol2
GeosyntheticTesting.com
9063 Bee Caves Road f Aushn TX 787331512 263 2101/ fax 512 263 2550



TRI/ Environmental, Inc.
A Texas Resgarch Inlgrnalonal Company

DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TR Client: Rotschy, Inc.
Project: Terminal 5 Rail Loop
Material: 60 mil HDPE
SAME DAY Pael and Shear (ASTH D 6182/GRI GM19/D 4437INSF 54)
TRILog H: E2335-80-08

TEST REPLICATE NUMBER PROJ.

PARAMETER 1 2 3 4 5 MEAN SPEC.
Sample 1D: D14 Panel:
Weld: Heat Fusion P22JP20

Peet Sirangth {pp:} 156 151 151 160 146 91 min
T Peel Incursion (%) <1D <30 <10 <10 <10
L Pesl Locus of Fadure Code SE SE SE SE SE

Peel NSF Fa:dure Code FTB FTB FTRB FTB FTB

Peel Strenglh {pp1) 45 108 152 12D 155 93 min
& Peel Incursion (%} <10 50 <10 50 <10
& Peel Lotus of Fadure Cote SE  AD-BRK SE  AD-BRK  SE

Peel NSF Faiture Code FT8 FTB FT8 FT8 FTB

Shear Strength {ppi) 187 188 186 158 188 120 min

Shear Elongalion @ Dreak (%) >50 >50 >50 >50 =50
Sample !D: DT-5 Panel:
Weld: Heal Fusion P27IP2E

Pees Strength {pp1) 154 153 151 153 153 91 min
< Ppeet Incursion (%) <40 <10 <10 <10 <10
T Pee! Lacus of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FIB FIB FTB FT8

Peel Strength (ppe} 147 148 162 149 152 91 min
% Pee! Incursion (%} <10 <10 <10 <10 <i0
E Peel Locus pf Failure Code SE SE SE SE 8E

Peel NSF Fatlure Code FTB FTB FT8 FTEB FTB

Shear Suanglh {pps) 188 180 187 186 187 120 min

Shear Elongaton @ Break (%) >80 250 50 »50 »>50

The lestng 15 based Lpon pitepled mdintry practce 3 well 83 1ht testmelhod his'ed  Test resufls cepored hetein oo nol spply
10 sampies Ohar than ihote lestes  TRI nesther accepls respons biity ko ndr makes clasm as 1o The ' uie ad purpose ofhe Mateny
TRl cbyerves and ma rla.ns o ent conbdartialily  TRI brls reproducton of thes repord excepl i fu  witkoul pnol appiova’ of TRI

papa 2 0f 2
GeosynthelicTesting.com
9063 Bee Caves Road 7 Avstin TX 7BYA3 1512 263 2101 I fax 512 263 2358



Rose, Gretchen

From: Hans Schmeusser [hanss@rotschyinc.com)
Sent: Thursday, February 18, 2010 2.09 PM
To: Rose, Grelchen
Subject: FW: Terminal 5 Rail Loop Seam Repon
Attachments: 808-Rotschy-Terminals-60HDSeam.pdf, Jennifer Tenney.vet, Submittal form 2009 .xls
1 n-.-l Er—— l‘:l] )
Vi de i
808-Rotschy-Termi Jennifer Submittat form

nai5-60HDSeam... Tenney.vcf (198 B} 2009.xls (79 KB...

Hans Schmeusser
Project Manager

0: 360,334.3128
F: 360. 334.3101
C: 360.608,5056

----- Original Message-----

From: Jennifer Tenney [mailto:JTenney@tri-env.com)
Sent: Thursday, February 18, 2010 9:52 AM

To: hanss@rotschyinc.com

Cc: david.wineman@hdrinc.com

Subject: Terminal 5 Rail Loop Seam Report

Attached are your seam results.

Thanks
Jen

Jennifer Tenney

Project Manager

TRI1 Environmental Inc,

9063 Bee Caves Rd

Austin, TX 78733

ph: 800-880-8378

fax: 512-263-2558

email: jtenney@tri-env.com
www.geosynthetictesting.com
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TRI / Environmental, Inc.
A Texas Research Intemnelional Company

February 19, 2010

Mail To; Bil} To:

Attn; Hans Schmeusser <= Same
Rotschy, Inc. Project #: 9103

9210 N.E. 62nd Avenue
Vancouver, WA 98665

E-mail: hanss@rotschyinc.com
cc e-mail: david. wineman@hdrinc.com

Dear Mr. Schmeusser:

Thank you for consulting TRIEnvirenmental, inc. (TRI) for your geosynthelics lesting needs.
TRl is pleesed to submil this final reporl for laboratory testing.

Project: Terminal 6§ Rait Loop
TRI Job Reference Number: £2339.82-06
Material(s) Tested: 3 Heal Fusion Weld Seam(s)
Tesli{s) Requesled: SAME DAY Peel and Shear
(ASTM D 6392/GRI GM19/D 4437/NSF 54)
Codes
AD Adhesion failure (100% Peel)
BRK Break in sheeting away from Seam edge
SE Bregk in sheeting al edge of seam
AD-BRK Break in shesting afler some adhesion failure - partial peel
SIP Separation in the plane of the sheel {leaving the bond intact)
FTB Film tearing bond (all non "AD" failures)
INON-FTB 100% peel

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

Sincerely,

Melissa Hunler

Project Manager

Geosynthetic Services Division
vaww.GeosynthelicTesting.com

page 10f3
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TRI/ Environmental, Inc.
A Texas Research Internslional Company

PEERE i
DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Rotschy, Inc.
Project: Terminal 5 Rail Loop
Material: 60 mil HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437/NSF 54)
TRIlog #: E2339.82-06
TEST REPLICATE NUMBER PROJ.

PARAMETER 1 2 3 4 5 MEAN  SPEC.
Sample ID: DT-6 Panel:
Weld: Heat Fusion P22iP20

Peel Strength (ppi) 167 147 157 150 149 ] 91 min
< peel Incursion (%) <10 <10 <10 <10 <40
2 Peel Lotus of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FT8 FTB FTB FTB

Peel B

Peel Strength (ppi) 146 144 144 147 150 ] ] 91 min
e Pest Incursion (%) <10 <10 <10 <10 <10 "
3 Pael Locus of Failure Code SE SE SE SE SE

Peel NSF Faiture Code FTB FTB FiB FTB F1B

Shear

Shear Strength {ppi) 176 175 176 178 179 177 | 120 min

Shear Elongation @ Break (%) >50 >50 >50 >50 >50
Sample 1D: DT-7 Panel:
Weld: Heat Fusicn P27IP25

Peel Strenglh {ppi} 151 154 152 150 151
< Peel Incursion (%) <10 <10 <10 <10 <10
',}3, Peel Locus of Failure Code SE St SE SE SE

Peel NSF Failure Code FT8 FTH FT8 FTB FTB

Peet Strengih (ppi) 149 150 146 150 152
O Peet Incursion (%) <10 <10 <10 <10 <10
& Peel Locus of Failure Code SE SE SE SE SE

Peel NSF Failure Code FTB FTB FTB FT8 FTB

Shear Strength (ppi) 182 180 181 183 183

Shear Ejengation @ Break (%)} >50 >50 >50 >50 >50

The tesbng 15 based upon accapted indusly praclce as well s the fest method isled Jesl results teporled heren do nol apply

1o samples other than lhose tesled  TRI nerther accapts respenstbility for nor makes claim as lo the linal use end purpose of the malenal

TRI observes and mamlains chenl confdentiality  TRIimits reproduction of {his tepen, except in full, wilhout pnor agpeeval of TRI

page2o0f3
GeosyntheticTesting.com

9063 Bee Caves Road f Austin, TX 78733 / 512 263 2101 / fax 512 263 2558



TRI/ Environmental, Inc.
A Texas Research International Company

DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Client: Rotsehy, Inc.
Project: Terminal 5 Rail Loop

Material: 60 mil HDPE

SAME DAY Peel and Shear {ASTM D 6392/GRI GM19/D 4437/NSF 54)
TRILog #: E2339-82-06

TEST REPLICATE NUMBER PROJ.
PARAMETER 1 2 3 4 5 MEAN SPEC.
Sample ID: DT-8 Panel:
Weld: Heat Fusion P22iP20
 Peel Strength (pp1) 151 149 148 150 154 ] o min
o Peel Incursion {%) <10 <10 <10 <10 <1{¢
¢ Peel Locus of Failure Code SE SE SE SE SE
Peeaf NSF Failure Code FTB FTB FTB FTB FTB
@ Peet Strenglh {ppi) 150 143 146 147 147 ] 91 min
o Peel Incwsion (%) <10 <10 <10 <10 <10
& Peel Locus of Failure Code SE SE SE SE SE
Peel NSF Failure Code FTB FTB FTB FTB FT8
Shear Strength {pp1) 185 184 185 185 84 120 min
Shear Elongetion @ Break {95} »50 »50 »50 >50 >50 .

The testing 15 based upan accepted ndustry practice as well as the test method hsted  Tesl1esults reporied herein do nat apply
to samples olhes than those tesied  TRI reither accepts sesponsiditity for not makes claim as 1o the final use and purpose of Lhe matenat
TRI obsetves and mainlains cliani conlidentadly  TRIEmils reproduciion of this report, exceplin fall, without prio: approval of TRI

page 3of 3
GeosyntheticTesting.com
9063 Bee Caves Road f Austin, TX 78733 /512 263 2101 / fax 512 263 2558



Rose, Gretchen

From: Hans Schmeusser [hanss@rotschyinc.com)

Sent: Friday, February 18, 2010 11:33 AM

To: Rose, Gretchen; 'Wineman, David K'; bennettshoop@yahoo.com

Subject: FW: Terminat 5 Rail Loop seam results

Attachments: 826-Rotschy-Terminal5-60HDSeam. pdf. Melissa Hunter vcf; Submittal form 2009.xls

826-Rotschy-Termi Metissa Hunter.vef  Submitta) form
na)5-60HDSeam... (268 B) 2009.xs {79 KB...
Liner sample #6, 7 & 8 test resuits; thankst

Hans Schmeusser
Project Manager

0O: 360.334.3128
F: 360, 334,3101
C: 360.608.5056

From: Melissa Hunter [mailto:MHunter@tri-env.com]
Sent: Friday, February 19, 2010 1i:25 AM

To: hanss@rotschyinc.com

Subject: Terminal 5 Rail Loop seam results

Melissa C. Hunter

Project Manager
TRI/Environmental, Inc.

9063 Bee Caves Rd.

Austin, TX 78733

ph: 800-880-8378 ext, 140
fax; 512-263-2558

e-mail; mhunter@tri-env.com
www.geosynthetictesting.com
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February 22, 2010

Mail To:

TRI/ Environmental, Inc.
A Texas Research inlernalional Company

Bill To:

Attn: Hans Schmeusser <= Same

Rotschy, Inc.

Projoct # : 8103

9210 N.E. 62nd Avenue
Vancouver, WA 88665

E-mail. hanss@votschying.com
cc e-mail. david wineman@hdrinc.com

Dear Mr. Schmeussers:

Thank you lor consulting TRVEnvirenmental, Inc. {TR1) for your geosynthetics lesling needs
TRl is pleased to submit this final repor for laboralory testing

Projec!”

Terminal & Rail Loop

TRt Job Relerence Number. E2329.83.03

Material{s) Tesled:

Tesl{s} Requested

2 Heat Fusion Weld Seam(s)

SAME DAY Peel and Shear
{ASTM D 6392/GRI GM15/D 4437/NSF 54)

Codes
AD

BRK

SE
AD-BRK
Sip

FTB
NON-FTB

Adhesion failure (100% Peel)

Break in sheeling away from Seam edge

Break in sheeting at edge of seam

Break in sheeting after some adhesion failure - parliai peel
Sepatalion in the plane of the sheel (leaving the bond inlacl)
Fitm tearing bond {all non "AD" failures)

100% peetl

It you have any queslions or require any additionaf information, ptease call us at

1-800-880-8378.

Sincerely,

\_}é,,,?;ﬂ— 77'5;»7

Jennifer Tenney
Projeclt Manager

Geosynthelic Services Division
vrenv.GeosyniheticTesting.com

page 1 of 2
GeosyntheticTesting.com
9063 Bee Caves Road J Ausbn, TX 78733/ 512 263 2101 / fax 912 263 2558




TRI1/ Environmental, Inc.
A Texas Research inlernalional Company

DESTRUCTIVE SEAM QUALITY ASSURANCE TEST RESULTS
TRI Ciient: Rotschy, Inc,
Project: Terminai 5 Rall Loop

Material: 60 mil HDPE
SAME DAY Peel and Shear (ASTM D 6392/GRI GM19/D 4437INSF 54)
TRi Log #: E2339.83-03

TEST REPLICATE NUMBER PROJ.
PARAMETER i 2 a 4 5 MEAN SPEC.
Sample 10: DY-9 Panel:
Weld: Heat Fusion P46IP4B
Peala
Peel Strenglh (ppi) 149 150 149 152 152 [ 150 ] 91 min
f, Peel Incursion (%) <10 <10 <t <10 <10
& PeetLocus of Failure Code SE SE SE SE SE
Peei NSF Failure Code F18 FTB FTB FTR FiB
Peel B
Peet Steength (ppi) 144 140 144 140 148 B | 81 min
3 Peet Incursion (%) <10 <D <1 <10 <10
3 Peel Locus of Faiture Code SE SE SE SE SE
Peel NSF Failure Code FT8 FTB FTB FTB FTB
Shear
Shear Sirength {ppi) 177 175 178 178 175 ' 1420 min
Shear Elongalion @ Break (%) =50 >60 =50 >50 >50
Sampie 1D: DT-10 Panel:
Weld: Heat Fusion PE3IPS2
Peel Steength {ppi) 147 147 147 157 144
< Peel Incursion (%) <10 <10 <0 <10 <10
2 Peel Locus of Faiture Code SE SE SE SE SE
Peel NSF Failuce Code FTB FTB FTB FTB FTB
Peel Slrenglh (ppi} 146 141 145 143 M
‘:3 Peel Incursion (%) <10 <10 <iD <) <10
& Peel Locus of Failure Code SE SE SE SE SE
Peel NSF Failuie Code FTB FTD FTB FTB FT8
Shear Strength {ppi) 173 172 169 174 174 BEI
Shear Elongalion @ Break {%) >50 >50 >50 >50 50

The Lesiing 15 based upon accepled sndustry practice 85 wel as the les! methed isted  Test reswts reportad herewn do rol appy
lo samples olher Inan those fested  TRI naither accepts respons-diily for nor makes daim as 10 the final use and purpose of the matenal
TRE observes and ma'ntains chent confidentiatty  TRILimils reprodudion of (his repors. excep! in full, wilhoul pror appioval of TRI

page 2 of 2
GeosynthelicTesting.com
8063 Bee Caves Road 7 Avslin, TX 787337512 263 2101 ffax 512 263 2558



Page 1 of |

Rose, Gretchen

From: Hans Schmeusser fhanss@rotschyinc.comj

Sent: Monday, February 22, 2010 9:34 AM

To: ‘Wineman, David K'; bennelishoop@yahoo.com; Rose, Gretchen
Subject; FW: Terminal 5 Rail Loop

Attachments: 833-Rotschy-Terminals-60HDSeam.pdf; Jennifer Tenney.vef, Submittal form 2009.xls

2/22/2010




APPENDIX C

As-Built Drawings

West Vancouver Freight Access Project, Project 03 Terminal 5 August 2010
Vanexco Cap Construction Report
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