ADDENDUM NO. 2

December 13, 2017

Wastewater Lagoon Upgrade Project
LOCATED IN:

Pecos, Texas

CLARIFICATIONS

The FRP buildings for the chlorine and de-chlor will be two separate buildings, as shown in the plans. Each
fiberglass building will be a single room. The chlorine container storage area will be outside of the fiberglass
building, as shown on the plans.

Please see the attached Chlor-Dechlor specification.

The contractor is responsible for supplying the eye-wash station and the wind-sock. Also, the SCBA shall be a
30-min SCBA.

The contractor shall wire and install all the equipment included in the plans and specifications, including
moving the existing panel for the pump skid that will be moved to the new wet well. This includes SCADA
connections to the City's existing SCADA system.

Shoreline Manifold Boxes: These boxes need to be set in place when the header lines are dug in. Each one
has a 1.5" air line that T's off the header. The manifolds are then placed in the box and connected to the 1.5"
air line. The end of the box nearest to the pond is left open for later attachment of the individual sinking air
lines and corrugated sleeve.

Placement of the Bio-Shell and Post Aeration units: These units are modular and have a built-in lifting cable.
They can be picked up and placed with a crane. For placement in the empty pond, we recommend a 120 ton
crane due to the reach. (Units weigh around 2000 Ibs each.) Plan on about 3 days of crane time to place 217
Bio-Shell units and the 8 Post Aeration units. See attached photos from other installations. The position of
each unit should be marked out on the liner of the pond prior to placement. Following placement, the individual
air lines need to be run from the shoreline manifold box, through the corrugated protective sleeve and out to
each unit. The air lines are typically bundled and then pulled through the protective sleeve with a %" nylon rope
or electrical fish-tape. The air lines are secured with a SS worm-drive clamp on each end.

Hanging Curtains: The four bollard posts need to be set in concrete on the pond bank at each of the two
curtain positions at least 21 days prior to curtain installation. The curtains are easiest to install in an empty
pond. The SS cables are secured at one end and the bundled curtain is lined out across the pond. The other
cable end is secured around the opposite bollard post. The bundling straps are then removed and weighting
sand bags are attached to the bottom edge if the curtain. After the pond is full, the SS cables at the bollard
post may need to be adjusted and tensioned.

Floating Cover: The hexagonal tiles are simply dumped into the pond after it has been filled. This can either be
done by hand, or sped up a bit with a front-end loader. Wind and waves automatically distribute them across
the pond. For this size pond area, figure a 3 man crew working one day.

Blowers and the WCS Monitoring Panel: The three packages need to be set on the concrete pad, the SS air
manifolds bolted and welded into place. The three phase electrical connections need to made to the blowers.
The WCS Monitoring Panel needs to be mounted to the blower building, and wiring connections made. The
camera mast needs to be installed and camera mounted and connected. The SCADA wiring needs to be
connected to the existing Pecos Treatment Plant system. The SCADA programming will also need to be
modified to include the blower packages and the WCS Monitoring Panel. A SCADA programmer should be
able to re-program the system to meet operator needs in one day.
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BID DUE DATE

1. December 21, 2017

PLAN CHANGES

1. No change.

SPECIFICATION CHANGES

1. See attached.

........

............
......

Date:  12-13-2017
James C. Tompkins, P.E.
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MISCELLANEOUS MECHANICAL EQUIPMENT
1. GENERAL: This section specifies the furnishing of miscellaneous mechanical items.

REMOVE PRESSURE GAGE: NO NEED FOR PRESSURE GAUGES... IN LIEU PROVIDE
VACUUM GAUGES ON EACH WALL PANEL

a. General, Vacuum Gauge , of suitable range for service 0-30 in Hg (0-76 cm Hg)
vacuum gauges; shall be rear mount. Rear mounted vacuum gauges make their connection

horizontally to the body and have mounting screws to facilitate panel mounting and installation
into instrumentation cabinetry.

b. %” Female NPT Rear Mounted,
2 1/2" Dial Face
Silver Diaphragm Protection

2. WATER METER:

a. Meters shall be ultrasonic type, as manufactured by Fuji Electric Systems (Time Delta
C), or approved equal.

b. Meter shall be provided with 4-20 ma signal capability for the SCADA system.

c. Meter shall be installed with a minimum of five diameters of straight pipe upstream
and three diameters downstream from the nearest fitting.

3. CHLORINATOR:

a. General. This section includes furnishing and installing a complete automatic flow
proportional chlorination system. The system will include all equipment and labor to

meet the operational requirements of the automatic chlorination system, as shown on
the plans.

b. Operation. The system will deliver an amount of chlorine under vacuum that
corresponds to the amount required for the effluent flow rate of up to 2.4 MGD
TIMES Q FACTOR. It will provide for manual and automatic feed rates, vacuum
gauge, and bypass piping. All equipment required to inject the chlorine under the line
conditions present will be furnished. The associated safety devices for detecting and
alarming the presence of chlorine gas will be furnished. The system will require
interfacing with the system control panel. All of the above equipment will be
installed in a prefabricated fiberglass building with the required air exhaust
equipment, lightening and freeze protection.

Miscellaneous Mechanical Equipment - 1/4



c. Equipment. The system at aminimum will include all items shown on the plans, as
manufactured by Global Treat, or approved equal.

1.

—

The chlorine feed system shall include four 250 ppd Series 900 direct ton mount
acuum regulators and be automatically flow-paced from the effluent ultrasonic
flow meter. The automatic valve will be mounted on a ” thick poly wall panel,
complete with remote manual control, meter panel and bypass piping and vacuum

gauge.

Provide (wo, ton container scales with 8 indicator scale capable of weighing
4,000 LBS for each cylinder, as shown on the plans. 1 addition provide two
sets of trunnions for two additional ton containers. Provide a cvlinder
restraining to prevent the bottles from tilting or being displaced from scale

base. Any type of scales manufactured for household use isprohibited.

Gas Detector - Provide a single point chlorine gas detector that will sense a minimum
concentration of 0.5 ppm of chlorine gas. The detector will provide an audible warning
and relay output that will indicate a chlorine leak. The chlorine sensor shall be an
electrochemical type housed in ac corrosion resistant, Nema 4X Enclosure suitable for
wall mounting. In the presence of chlorine a current flow will develop and be
transmitted through electrical wiring to the receiver.
The manufacturer shall be Hydro Instruments Model GA-180.
The gas detector shall include a monitor and up to 16 electrochemical gas sensors.
The gas detector shall include a microprocessor-based monitor operating the
electrochemical sensors. The microprocessor shall individually monitor each sensor with
an automatic scanning process that repeatedly completes a scan of all sensors within less
than every 0.1 seconds free of adjustment.
The microprocessor-based monitor shall be enclosed in a NEMA 4X (IP66) rated housing.
The monitor shall include a two (2) line twenty (20) character, alphanumeric, backlit,
liquid crystal, display, one alarm LED, a 90 dB audible alarm, and four front panel push
buttons.
The gas detector and sensors shall be suitable for use in Temperature ranges from -20C to
55C and relative humidity ranging from 15% to 90%.
A self-diagnostic alarm shall be provided to detect any communication errors for the
electrical hardware.
Alteration of the gas detector settings shall be password protected.
The gas detector monitor shall allow alarm acknowledgement/silencing and also include
an external acknowledge contact input to allow remote acknowledgement / silencing of
alarms.
The gas detector shall provide RS-485 (Modbus) digital two-way communication.
The gas detector shall provide an isolated 4-20 mA output signal for each sensor.

16. A standard twenty-five (25) feet of shielded signal cable shall be provided to connect each

sensor to the monitor. Additional cable lengths may be provided up to 300 meters as
required.

11. The gas detector shall operate from 90 to 264 Volts (50-60 Hz) AC Power.

Alarm Relays
1-

The gas detector shall be provided with two selectable common alarm outputs standard.
These two common alarm outputs shall be capable of monitoring the following conditions:
any sensor low, any sensor high, any sensor signal loss, AC power loss, and low battery.

For every four sensors ordered an additional eight relays shall be provided.

The two adjustable relays per sensor shall indicate low-level alarm reading (odd relays) and
high-level alarm reading (even relays). The low and high level settings shall be adjustable
using the password protected keypad/display interface. Each relay may also be programmed
to indicate: any sensor low, any sensor high, any signal loss, AC power loss, and low
battery.

The high-level alarm relay shall be user selected as either latching or non-latching and either
failsafe or non-failsafe.

The low-level and common alarm relays shall always be non-latching and non-failsafe.



6. Relays shall be dry contacts and rated for a maximum power of 10 A at 250 VAC / 10A at
24 VDC.

Gas Sensors

1. All gas sensors shall be of the electrochemical type capable of monitoring the specific gas
ordered.

2. All gas sensors shall operate with a 4-20 mA output loop powered signal.

3. The chlorine gas sensor shall have a measurement range of 0.0 to 10.0 ppm and a resolution
of 0.1 ppm.

4. The chlorine gas sensor response time shall allow the reading to reach 9.0 PPM within 30
seconds or less.

5. The chlorine gas sensor recovery time shall be such that after exposure to a chlorine gas
leak, the sensor reading will recover to 9.00 PPM or less within 3 minutes or less.

6. The gas sensors shall not require the addition of any electrolyte.

eatures

1. The gas detector shall be capable of field retrofit to add or remove Battery-Backup. Battery-
Backup shall be enabled and disabled in the password protected keypad/display interface.
Battery-Backup shall be able to power the gas detector without AC power for at least 12
hours. One battery shall be provided for every enclosure, if ordered.

2. The gas detector shall be capable of monitoring air temperature. Only a type K
thermocouple shall be used. One alarm output will be provided for high temperature alarm
indication.

External Alarm Light & Horn

An external alarm light with combination audible horn is to be provided to alert
operators and other personnel both visually and audibly with the gas leak detector
to warm in event of gas leaks before entering the structure

Single Compact Unit for wall mounting
Rotating strobe light with red housing
Audible horn

Weather resistant

90 dB Horn

4. Provide a one ton lifting bar and a one ton turning wrench for building with
one ton chlorine cylinders.

5. Chlorine Analyzer - Model RAH-210 Residual Analyzer - To Measure total chlorine
The residual analyzer shall employ a galvanic cell to continually monitor the targeted species.
The residual analyzer shall be capable of monitoring free chlorine without the need for any
reagent chemicals using software compensation for temperature and pH.

The residual analyzer shall be capable of monitoring total chlorine, chlorine dioxide, iodide, and
bromine chloride with the use of reagent chemicals.
The measurement cell shall be self-cleaning through the action of a continuously driven motor
cleaning mechanism.
The residual analyzer shall always include a thermistor and allow the input of the process water
pH for software pH compensation.
An optional reagent feed system or pH sensor shall be available.
Shall include Modbus RS-485 two-way communication.
An optional data logger shall be available for automatically recording the analyzer output data
(residual, temperature and pH/ORP when applicable) at a selectable frequency.
The residual analyzer shall include a complete PID control program and 4-20 mA outputthat
can be used to control a chemical control valve or feed pump.
Two 4-20mA loop powered input channels are provided for turbidity sensors.
The analyzer shall allow the user to freeze the readings/outputs, for a selectable period of time,
to prevent false alarms during cleaning and calibrations.
Galvanic Measurement Cell
1. The galvanic measurement cell shall be used to continually monitor the target species. The
signal generated by this cell shall be read by the residual analyzer monitor/controller.
2. The measurement cell shall have a 4 second speed of response and a full-scale reaction time
of 90 to 120 seconds.




3. A motor shall continuously drive a quantity of small PTFE (Teflon) cleaning balls around
the space between the electrodes to prevent the accumulation of deposits.
4. A thermistor shall be installed in the measurement cell to provide a temperature reading of
the sample water,
5. The residual analyzer sample water inlet shall include a coarse mesh screen to prevent larger
particles from entering the measurement cell.
6. A sample feed rate control valve, constructed from machined type-1 PVC and having a
PVDF (Kynar) valve stem is optionally available for precise sample flow control.
7. A sample water inlet weir shall help to maintain the appropriate sample water flow rate of
500 ml/minute (8 GPH).
Sample Water Pump (s)
Analyzer Sample Water Pump specifically designed to meet the demanding requirements
of continuous duty liquid sampling. Tubing life is extended via use of a positive
displacement peristaltic pump head with spring loaded rollers.
Flows 10.3 GPH
Totally Enclosed NEMA TEFC Motor
Seal-less pumping technology
Self-priming suction lifts to 30 ft
No check valves
Stainless steel pump head
Dry run capability

Gravity Reagent Feed System

1.

2.

3.

<+

5.

The residual analyzer shall include a gravity reagent feed system.

The reagent feed system shall consist of a storage container and an automatic gravity metering valve.
The automatic metering valve shall be driven by the motor that is used to drive the cleaning balls
inside the measurement cell.

The reagent feed system shall allow for continuous reagent feed for approximately one week without
need for refilling the reagent storage container.

The reagent feed system shall be used to inject pH buffer solution when required to minimize the
effect of pH fluctuations on residual measurement.

The reagent feed system shall be used when required to inject other chemical solutions in order to
facilitate the monitoring of certain target chemical species.

For Measuring Total Chlorine

Acidic buffer solution is injected into the water sample stream via the Gravity reagent
feeder

For measuring total chlorine, Potassium lodide (KI) is mixed in with the buffer solution
sample water so that all species comprising Total Chlorine react to form Potassium
Chloride (KCI). The measurement cell then measures KCI concentration in the same
fashion that it can measure HOCI concentration. Since KCI concentration is proportional
to Total Chlorine concentration, the measurement of KCl is also a measurement of Total
Chlorine concentration

Provide a One pound jar of Potassium lodide Crystals (KI)

Analyzer accessories

Sample Water Strainer
250 Mesh flow thru strainer with drain valve for flushing
Includes : 4" FNPT (2) connectors for 1/4/” ID / 3/8” OD tubing
Sample Water Flow Control Valve
The sample water flow rate should be controlled at 500 ml/minute (8 GPH). A flow meter
and rate control valve is necessary to achieve and maintain this flow rate. This can
be installed upstream from the measurement cell.
Pressure Reducing Valve Assembly

Plastic water pressure regulating
valve (Rated to 200 PSI Supply)
Includes: 0_15PSIoutletgauge,
1/4”FNPT connections
(2) Connectors for " ID/ 3/8” OD tubing

Standard Monitor/Controller Electronics

1.

Shall include two-line, 20 characters per line digital display and four push button interface and shall
be housed in a NEMA4X (IP66) rated enclosure.
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10.
1.
12.
13.

Shall include four (4) optically isolated 4-20mA output channels, each field-selectable for indication
of residual reading, pH/ORP, temperature, turbidity, or control signal output.
Shall include four (4) adjustable relay outputs for alarm indications.
Shall include Modbus RS-485 two-way communication.
Shall accept input signals from the galvanic measurement cell electrodes, thermistor, pH or ORP
probe (dip switch selectable between pH and ORP), up to two 4-20mA loop powered turbidity
sensor input channels, and a third 4-20mA input channel for proportional process variable (water
flow meter).
Shall be capable of software compensation for temperature fluctuations and also for temperature and
pH effects on free chlorine measurements.
Shall be capable of zero and span calibrations for the cell input signal through software.
Shall provide for pH calibration by sample point or two pH buffer solutions of 4 and 7, 7 and 10, or
4 and 10.
Shall allow for sample point calibration of the thermistor.
Shall include four dip switches to set resistance for the cell input signal.
Shall include one dip switch to select between pH and ORP sensors on the input channel.
Shall provide power to operate the continuously driven A/C motor.
Shall include a complete PID control software program, which can be enabled and disabled in the
field and offer proportional, set-point, or compound loop control providing up to two analog output
signal(s) for chemical feed control.

6.

d. Chemical Induction Pumps — Provide 2 each (Primary and Standby) of MEGA-SWEET
PACKAGE- 650 ppd max 1 hp by Global Treat (SWEET” Submersible Wastewater
Efficient Effluent Treatment Package)

PURPOSE:

The purpose of the MEGA-SWEET CHEMICAL INDUCTION MIXER PACKAGE is to
create a vacuum for drawing, mixing and dispersion of chlorination and / or de-chlorination
chemicals into the contact chamber.

DESCRIPTION

This specification describes Global Treat, Inc. high volume and high mixing energy efficient MEGA -
SWEET Chemical Induction Pump System, Model # MEGA-SWEET-4130 (1 Hp/3 ph/ 460 volt).
The equipment shall be of the vacuum operated solution feed type deigned to draw and mix
chlorination and/or de-chlorination chemicals (gaseous) into the contact chamber. The chemical
induction pump shall utilize process water as the motive water (not potable). Propeller type chemical
induction systems shall not be used

Vacuum feed is accomplished by utilization of our engineered submersible low RPM sewage pump
and motor, a venturi and jet / diffuser manifold assembly capable of creating 21 inches mercury of
vacuum. A submersible 2” solids handling pump is supplied to meet the hydraulic requirements of
the vacuum creation system.

The MEGA SWEET components shall be oversized to minimize restriction and blockage
of components in motive process water flow.

The system shall be able to feed a gas capacity of 650 pounds per day for the 1 Hp unit Chlorine. For
chemical chlor and de-chlor liquid feed, the capacity shall be 50 gph and 80 gph respectively of
Sodium Hypo Chlorite or Sodium Bisulfate.



Model # MEGA-SWEET-4130 standard features:

®  Submersible Pump / Motor | HP / 3 ph/ 460 Volt ' 60 Hz

e 27 Kynar ( PVDF) venturi jet /diffuser manifold assembly

e Guide bracket made of 316 SS and Kynar MDL# MS-4-BRKT

¢ Guiderail: MDL# MS-FRP-4-10 (ten foot wide flange “H” beam (fiberglass guide rail)
DESIGN

To insure complete system safety the chemical induction pump system is designed for conveying gas or
liquid chemicals under vacuum from the chemical supply and feeders to the MEGA-SWEET system. The
MEGA-SWEET PACKAGE shall be constructed of materials specifically selected for water disinfection
chlor and de-chlor chemicals application.

A specifically selected submersible 2” solids handling pump draws water and chlor or dechlor chemicals
into the system (via the ejector) and mixes the solution thru the jet/diffusers into the contact chamber.

The MEGA-SWEET PACKAGE (650 ppd ) diffuser jet /mixer assembly shall have 2” PVDF ejector
and a non-corrosive plastic jet / multiple diffuser manifold.

The standard vacuum connection on Eductor /Diffuser is a 5/8” tubing connector.

Twenty —five feet of 5/8” vacuum poly tubing shall be provide,

Maximum Capacity :

MEGA-SWEET - 1 hp Gas 650 ppd, Liquid Chemical 80 gph

ELECTRIC CABLE

The MEGA-SWEET PACKAGE comes complete with twenty five feet (25°) of electric cable.

POWER

Power supply and maximum load amps to the SWEET PACKAGE shall be:
GLOBAL TREAT, INC.MODEL # HP MAX. LOAD AMPS VOLTS SF PHASE /CYCLES Weight

( Lbs.)

MEGA-SWEET-4130-1 1 2.5 440/480 1 3760 100

e Hoist Assembly Mdi# MS-5122-M1

Capacity 500 Ibs includes davit crane, zince plated spur gear, hand winch with
galvanized finish with galvanized base for crane and 30 feet of 316" stainless

steel wire rope.

C). Motor Control Panel 1 Hp /460 volt/ 3 ph / 60 hz
Nema 4x stainless steel enclosed combination size 0 starter with 30 A / 3P 600 V
flanged operated circuit breaker. HOA switch terminal blocks for use with H-O-A
switch , Run Light (red) , heaters, and one line control drawing..




Control Cabinet
P

£ Floor Stand Winch

0

f. Safety Equipment. Provide 1 Each 30-Minute SCBA with wall cabinet. It will be
provided with a full-face hood and 30-minute air bottle, two (2) self-contained shower
and eyewash stations and two (2) windsocks: One eyewash station and one windsock
to be installed on new chlorination building and the others on an existing chlorinator
building.

g. Cdirected by the Engineer in the fiberglass building. All electrical components will
be mounted as directed by the Engineer in the fiberglass building. This is to prevent
any chlorine leaks from damaging the electrical equipment. All wall penetrations
and conduit will be sealed to prevent contamination by gas or water.

4. FIBERGLASS CHLORINATION BUILDING Model GTI-SH-7272 - The SHELTER building
shall be molded fiberglass construction, factory pre-assembled to make a bonded unit with no
external seams or joint covers. The walls and roof shall be integral. There shall be a three-inch

wide mounting flange around the entire lower perimeter. The building shall be 6 length, 6’
width and height 7°.

The walls and roof shall be of sandwich construction consisting of 1/8th inch thick fiberglass
skins and one inch thick rigid polyisocyanurate foam core (R Value = 6.7). The door shall be of
fiberglass sandwich construction 1-3/4 inches thick.

The fiberglass laminate shall consist of polyester resin reinforced with a minimum of 25% by
weight E-Glass. The minimum physical properties of the laminate shall be:

Tensile Strength_ 14,000 psi (ATSM DGéB}

Flexural Strength 25,000 psi (ASTM D790)

Flexural Madulus | 1,000,000 psi (ASTMD790)
The SHELTER shall be designed'to withstand wind loads of 125 mph and snow load of
30psf.

The exterior and interior of the SHELTER shall be finished in white polyester gel coat.
The SHELTER shall be furnished with the following equipment and accessories:

e Pre-wired using 12 ga. wiring in UL listed non-metallic flexible, liquid tight conduit

e 125A, main lug, 8 branch circuit panel in NEMA 3R thermoplastic enclosure

e Duplex outlets (115V)

e |Interior vapor-resistant light

e Corrosion resistant intake fan with screened hood

e Outside weatherproof separate switches for fan & light

¢ Fixed ventilation louver with s.s. insect screen



Stainless Steel locking door knob

Cadmium plated lifting eyes

Door gasket

Spring cushioned crash stop on door

Fiberglass awning above door

Equipment mounting board laminated in wall with FRP
1" Polyisocyanurate foam insulation core

The supplier shall submit engineering drawings for approval. As a minimum, the drawings
shall show the configuration of the SHELTER with overall dimensions, location of the
door, louver, fan, equipment board and electrical components including a wiring
schematic.

WARRANTY

Shelters to be free from defects in workmanship or materials and will repair or replace at is
sole discretion F.0.B. place of delivery, within a period of one year after date of shipment,
any shelter proven to be other than warranted, liability hereunder is limited to repair or
replacement only and does not include labor, installation cost, or indirect or consequential
damages of any nature. Local codes may apply and should be complied with where
applicable in shelter installations.

DOORS & HARDWARE:

Window in Door (12”x18") —Polycarbonate
Panic Hardware (Aluminum)

2-Point Latch (Stainless Steel)

Door Sweeps

%" PVC Foam Flange Gasket

HVAC:

1500 Watt Electrical Heater

LIGHTS & ELECTRICAL:

Extra Duplex Outlets
Micro Switch — Door Activated

5. DE-CHLORINATOR:

a.

c.

General. This section includes furnishing and installing a complete automatic flow
proportional de-chlorination system. The system will include all equipment and labor
to meet the operational requirements of the automatic de-chlorination system, as
shown on the plans.

Operation. The system will deliver an amount of S02 under vacuum that corresponds to
the amount required for the effluent flow rate of up to 2.4MGD times 1.25 Q Factor. It will
provide for manual and automatic feed rates, vacuum gauge, and bypass piping. All
equipment required to inject the sulphur dioxide under the line conditions present will be
furnished. The associated safety devices for detecting and alarming the presence of S02
gas will be furnished. The system will require interfacing with the system control panel.
All of the above equipment will be installed in a prefabricated fiberglass building with

the required air exhaust equipment, lightening and freeze protection.

Equipment. The system at a minimum will include all items shown on the plans, as
manufactured by Global Treat, or approved equal.

4. The chlorine feed system will be connected to the auto control panel, so the
system will be on when the effluent transmission line has effluent flowing through



it. The meter panel rate will be set to feed the amount of S02 for that water
source's requirement. When the water source is turned off then the S02 feed
system will also be turned off.

The Dechlor feed system shall include two 250 ppd Series 900 direct ton mount
502 vacuum regulators and  be automatically flow-paced from the effluent
Ultrasonic flow meter. The automatic valve will be mounted on a %4” thick poly

wall panel, complete with remote manual control, meter panel and bypass piping
and vacuum gauge.

. Provide two, ton container scales with 8” indicator scale capable of weighing
4,000 LBS for each cylinder, as shown on the plans. Provide a cylinder
restraining to prevent the bottles from tilting or being displaced from scale

base. Any type of scales manufactured for household use is prohibited.

Provide a single point S02 gas detector that will sense a minimum concentration
of 1.0 ppm of S02 gas. The detector will provide an audible warning and relay
output that will indicate a S02 leak. The S02 sensor shall be an electrochemical
type housed in ac corrosion resistant, Nema 4X Enclosure suitable for wall
mounting. In the presence of S02 a current flow will develop and be transmitted
through electrical wiring to the receiver

Gas Detector - The manufacturer shall be Hydro Instruments Model GA-180.

The gas detector shall include a monitor and up to 16 electrochemical gas sensors.

The gas detector shall include a microprocessor-based monitor operating the
electrochemical sensors. The microprocessor shall individually monitor each sensor with an
automatic scanning process that repeatedly completes a scan of all sensors within less than
every 0.1 seconds free of adjustment.

The microprocessor-based monitor shall be enclosed in a NEMA 4X (IP66) rated housing.
The monitor shall include a two (2) line twenty (20) character, alphanumeric, backlit, liquid
crystal, display, one alarm LED, a 90 dB audible alarm, and four front panel push buttons.
The gas detector and sensors shall be suitable for use in Temperature ranges from -20C to
55C and relative humidity ranging from 15% to 90%.

A self-diagnostic alarm shall be provided to detect any communication errors for the

electrical hardware.

Alteration of the gas detector settings shall be password protected.

The gas detector monitor shall allow alarm acknowledgement/silencing and also include an
external acknowledge contact input to allow remote acknowledgement / silencing of
alarms. The gas detector shall provide RS-485 (Modbus) digital two-way communication.

The gas detector shall provide an isolated 4-20 mA output signal for each sensor.

A standard twenty-five (25) feet of shielded signal cable shall be provided to connect each
sensor to the monitor. Additional cable lengths may be provided up to 300 meters as
required.

The gas detector shall operate from 90 to 264 Volts (50-60 Hz) AC Power.

Alarm Relays

The gas detector shall be provided with two selectable common alarm outputs standard.

These two common alarm outputs shall be capable of monitoring the following conditions:

any sensor low, any sensor high, any sensor signal loss, AC power loss, and low battery.

For every four sensors ordered an additional eight relays shall be provided.

The two adjustable relays per sensor shall indicate low-level alarm reading (odd relays) and
high-level alarm reading (even relays). The low and high level settings shall be adjustable
using the password protected keypad/display interface. Each relay may also be

programmed to indicate: any sensor low, any sensor high, any signal loss, AC power loss,

and low battery.



The high-level alarm relay shall be user selected as either latching or non-latching and either
failsafe or non-failsafe.
The low-level and common alarm relays shall always be non-latching and non-failsafe.

Relays shall be dry contacts and rated for a maximum power of 10 A at 250 VAC / 10A at
24 VDC.

Gas Sensors
All gas sensors shall be of the electrochemical type capable of monitoring the specific gas
ordered.

All gas sensors shall operate with a 4-20 mA output loop powered signal.

The chlorine gas sensor shall have a measurement range of 0.0 to 10.0 ppm and a resolution of

0.1 ppm.

The chlorine gas sensor response time shall allow the reading to reach 9.0 PPM within 30

seconds or less.

The chlorine gas sensor recovery time shall be such that after exposure to a chlorine gas leak,

the sensor reading will recover to 9.00 PPM or less within 3 minutes or less.

The gas sensors shall not require the addition of any electrolyte.

Features
The gas detector shall be capable of field retrofit to add or remove Battery-Backup. Battery-
Backup shall be enabled and disabled in the password protected keypad/display interface.
Battery-Backup shall be able to power the gas detector without AC power for at least 12
hours. One battery shall be provided for every enclosure, if ordered.

The gas detector shall be capable of monitoring air temperature. Only a type K thermocouple

shall be used. One alarm output will be provided for high temperature alarm indication.

External Alarm Light & Horn

An external alarm light with combination audible horn is to be provided to alert
operators and other personnel both visually and audibly with the gas leak detector
to warm in event of gas leaks before entering the structure

Single Compact Unit for wall mounting
Rotating strobe light with red housing
Audible horn

Weather resistant

90 B Hom

7. _Provide a one ton lifting bar and a one ton turning wrench for building with one ton
Sulphur dioxide cylinders

8. Chemical Induction Pump For Sulphur Dioxide — Provide 2 each
(one primary , one standby) of MEGA-SWEET PACKAGE- 650 ppd max 1 hp BY
GLOBAL TREAT for Sulphur Dioxide -“SWEET” Submersible Wastewater Efficient Effluent
Treatment Package)

PURPOSE:

The purpose of the MEGA-SWEET CHEMICAL INDUCTION MIXER PACKAGE is to create a

vacuum for drawing, mixing and dispersion of chlorination and / or de-chlorination chemicals into
the contact chamber

DESCRIPTION

This specification describes Global Treat, Inc. high volume and high mixing energy efficient
MEGA- SWEET Chemical Induction Pump System, Model # MEGA-SWEET-4130 (1 Hp). The
equipment shall be of the vacuum operated solution feed type deigned to draw and mix chlorination
and/or de-chlorination chemicals (gaseous or liquid) into the contact chamber. The chemical
induction pump shall

Utilize process water as the motive water (not potable). Propeller type chemical induction systems
shall not be used.

Vacuum feed is accomplished by utilization of our engineered submersible low RPM sewage pump
and motor, a venturi and jet / diffuser manifold assembly capable of creating 21 inches mercury of
vacuum. A submersible 2” solids handling pump is supplied to meet the hydraulic requirements of



the vacuum creation system.

The MEGA SWEET components shall be oversized to minimize restriction and blockage of
components in motive process water flow.

The system shall be able to feed a gas capacity of 650 pounds per day (ppd) for the 1 Hp unit Sulfur
Dioxide. For chemical chlor and de-chlor liquid feed, the capacity shall be 50 gph and 80 gph respectively
of Sodium Hypo Chlorite or Sodium Bisulfate.

Model # MEGA-SWEET-4130 standard features:

e Submersible Pump / Motor 1 hp/ 3 ph/ 460 volt

e 27 Kynar (PVDF) venturi jet /diffuser manifold assembly

e  Guide bracket made of 316 SS and Kynar MDL# MS-4-BRKT

¢ Guiderail: MDL# MS-FRP-4-10 (ten foot wide flange “H” beam (fiberglass guide rail)
DESIGN

To insure complete system safety the chemical induction pump system is designed for conveying gas or
liquid chemicals under vacuum from the chemical supply and feeders to the MEGA-SWEET system. The
MEGA-SWEET PACKAGE shall be constructed of materials specifically selected for water disinfection
(chlor and de-chlor) chemicals application.

A specifically selected submersible 2” solids handling pump draws water and chlor or dechlor chemicals
into the system (via the ejector) and mixes the solution thru the jet/diffusers into the contact chamber.

The MEGA-SWEET PACKAGE (350 ppd / 650 ppd) diffuser jet /mixer assembly shall have 2" PVDF
ejector and a non-corrosive plastic jet / multiple diffuser manifold.

The standard vacuum connection on Eductor /Diffuser is a 5/8” tubing connector.
Twenty —five feet of 5/8” vacuum poly tubing shall be provide,

Maximum Capacity:
MEGA-SWEET - 1 hp Gas 650 ppd, Liquid Chemical 80 gph

ELECTRIC CABLE
The MEGA-SWEET PACKAGE comes complete with twenty five feet (25°) of electric cable.

POWER

Power supply and maximum load amps to the SWEET PACKAGE shall be:

GLOBAL TREAT, INC.MODEL # HP MAX. LOAD AMPS VOLTS SF PHASE /CYCLES Weight
(Lbs.)
MEGA-SWEET-4130-1 1 2.5 440/480 1 3/60 100

e Hoist Assembly Mdl# MS-5122-M1

Capacity 500 Ibs includes davit crane, zince plated spur gear, hand winch with
galvanized finish with galvanized base for crane and 30 feet of 3/16" stainless

steel wire rope.




e Control Panel — Nema 4X Fiberglass: Mdl# MS-CRTL

C). Motor Control Panel 1 Hp /460 volt/ 3 ph/ 60 hz
Nema 4x stainless steel enclosed combination size 0 starter with 30 A / 3P 600 V
flanged operated circuit breaker. HOA switch terminal blocks for use with H-O-A
switch , Run Light (red) , heaters, and one line control drawing..

Control Cabinet
o

2t~ Floor Stand Winch

9. Fiberglass Dechlorination Building Model GTI-SH-7272 - The SHELTER building
shall be molded fiberglass construction, factory pre-assembled to make a bonded
unit with no external seams or joint covers. The walls and roof shall be integral.
There shall be a three-inch wide mounting flange around the entire lower
perimeter. The building shall be 6’ length, 6° width and height 7°.

The walls and roof shall be of sandwich construction consisting of 1/8th inch thick
fiberglass skins and one inch thick rigid polyisocyanurate foam core (R Value = 6.7). The
door shall be of fiberglass sandwich construction 1-3/4 inches thick.

The fiberglass laminate shall consist of polyester resin reinforced with a minimum of 25%
by weight E-Glass. The minimum physical properties of the laminate shall be:

~ Tensile Strength B 14,000 psi ~ (ATSM D638)
Flexural Strength 25,000 psi ~ (ASTM D790)
Flexural Modulus 1,000,000 psi (ASTMD790)

The SHELTER shall be designed to withstand wind loads of 125 mph and snow load of
30psf.

The exterior and interior of the SHELTER shall be finished in white polyester gel coat.
The SHELTER shall be furnished with the following equipment and accessories:

e Pre-wired using 12 ga. wiring in UL listed non-metallic flexible, liquid tight conduit
e 125A, main lug, 8 branch circuit panel in NEMA 3R thermoplastic enclosure

e Duplex outlets (115V)

e [nterior vapor-resistant light

Corrosion resistant intake fan with screened hood

Outside weatherproof separate switches for fan & light

Fixed ventilation louver with s.s. insect screen

Stainless Steel locking door knob

Cadmium plated lifting eyes




e Door gasket

e  Spring cushioned crash stop on door

e Fiberglass awning above door

e Equipment mounting board laminated in wall with FRP
e 1" Polyisocyanurate foam insulation core

The supplier shall submit engineering drawings for approval. As a minimum, the drawings
shall show the configuration of the SHELTER with overall dimensions, location of the
door, louver, fan, equipment board and electrical components including a wiring
schematic.

WARRANTY

Shelters to be free from defects in workmanship or materials and will repair or replace at is
sole discretion F.O.B. place of delivery, within a period of one year after date of shipment,
any shelter proven to be other than warranted, liability hereunder is limited to repair or
replacement only and does not include labor, installation cost, or indirect or consequential
damages of any nature. Local codes may apply and should be complied with where
applicable in shelter installations.

DOORS & HARDWARE:

e  Window in Door (12”x18") —Polycarbonate
Panic Hardware (Aluminum)

2-Point Latch (Stainless Steel)

Door Sweeps

%" PVC Foam Flange Gasket

HVAC:
e 1500 Watt Electrical Heater

LIGHTS & ELECTRICAL:
e Extra Duplex Outlets
e Micro Switch — Door Activated
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1.0 INTRODUCTION

This manual provides an overview of the GSE Manufacturing Quality Assurance Program for geomembrane
products. Itis intended for use by GSE's customers to enhance their understanding of the quality system under
which GSE geomembrane products are manufactured.

2.0 COMMITMENT TO QUALITY

GSE is committed to meeting or exceeding customer’s requirements and industry standards. This commitment
to quality is established through a documented quality management system, continuous employee training,
investment in technology and emphasis on process control. GSE has allocated resources to ensure that this
commitment to quality translates into the best products and services for its customers.

3.0 MANUFACTURING QUALITY ASSURANCE
GSE has an on-site quality assurance laboratory at each manufacturing facility worldwide. Each facility has a fully

equipped, well staffed, dedicated laboratory with strict guidelines to maintain a high level of quality and up-to-the-
minute results on GSE's finished products.

GSE has a rigorous set of minimum standards and an effective test program to assure compliance has been
established. These procedures and requirements are frequently reviewed and adjusted to assure compliance with
current market demands and/or predetermined project specifications. Also raw materials and process parameters
are controlled to provide products complying with GSE’s minimum characteristics and regulatory standards.

4.0 MANUFACTURING QUALITY ASSURANCE ORGANIZATION

GSE quality assurance department assures that only products meeting GSE and/or the customer’s requirements
are released for shipment. The quality assurance personnel are directly responsible for monitoring, testing, and
providing feedback to the manufacturing department ensuring the production of the specified product quality.
Each member of the quality assurance team must participate in detailed training that includes factory exposure.

The GSE quality assurance team consists of the manufacturing quality assurance laboratories, engineering staff
and manufacturing personnel. The combination of expertise and experience from these groups provide GSE with
the proper tools to maintain the highest level of product quality and customer service in the industry.

5.0 STAFF & SCHEDULING
The quality assurance laboratories are staffed during any manufacturing run. A continuous communication link is

maintained between the laboratory and manufacturing personnel, maximizing production efficiency and product
quality.

6.0 PRODUCT IDENTIFICATION & DOCUMENTATION

A. Roll Numbering
Each roll of geomembrane is assigned a unique roll number. The quality assurance laboratory maintains
records documenting the raw materials and resulting product quality information.

B. Approval Procedure
Results for each tested roll of product are checked against GSE and/or customer’s specifications for
compliance. The quality assurance laboratory approves those materials that meet both of these requirements
for shipment.

C. Non-Conformance
Material that does not meet GSE's minimum standards is given a roll number, but is rejected and separated
from the approved material. The rejected material is identified as non-conformaning and will not be used.
Material that meets GSE's minimum standards, but does not meet a stricter customer’s specifications will not
be allocated to that customer, but will be placed into inventory as a GSE’s standard material.

Geomembrane Products

ENVIRONMENTAL"™



D. Documentation

Quality assurance certificates are generated and supplied for each roll of geomembrane product to include all
relevant quality assurance information about the material.

7.0 RECORDS RETENTION
GSE maintains reports and/or samples for products produced and sold. Records and/or samples are maintained
according to GSE's standard retention policy as outlined below.

MATERIAL ITEM YEAR
Raw Materilas | Resin Supplier Test Reports and Certifications =2
GSE Resin Test Reports =2
| Resin Sample Retain (Archive) =2
Geomembranes | Raw Test Datat (in computer database) =5
Quality Control Certificates =5
| Sample Retain (approximately one square foot) =5

8.0 TESTING CAPABILITIES
GSE maintains high capacity, state-of-the-art laboratory equipment suitable for performing the procedures
in Houston, Texas. The quality assurance laboratory is accredited by the GAI-LAP Program. The appropriate
certificates are maintained for review upon request by authorized parties.

A. Routine Testing
GSE has developed a strict and thorough quality assurance program, which exceeds all industry’s standards
and/or customer’s specifications including GRI GM13, “Test Properties, Testing Frequency and Recommended
Warranty for High Density Polyethylene (HDPE) Smooth and Textured Geomembranes and GRI GM17 Test
Properties, Testing Frequency and Recommended Warranty for Linear Low Density Polyethylene (LLDPE)
Smooth and Textured Geomembranes. The testing program covers raw materials (as shown in Appendix
A) and the finished goods and is adhered to by all GSE's quality assurance laboratories. The laboratory
equipment used by GSE represents the most modern equipment available and meets or exceeds the
requirements of all the test standards used.

B. Other Testing Capabilities
In addition to routine testing, GSE laboratories are equipped to perform a wide variety of other tests as
required for unusual requests or product development. Further, although the GSE’s laboratories are fully
equipped and able to perform the most routinely specified tests in the industry, there are some tests that
are more economically performed by a dedicated testing facility. GSE believes requirements for such testing
should be carefully considered and defined in terms of specific design requirements if they are found to be
necessary.

9.0 MATERIAL QUALITY ASSURANCE
GSE has established strict specifications for all raw materials and finished products. Test results must fall within the
acceptable limits of GSE and customer’s specifications.

A. Raw Material
GSE uses two types of raw materials in the manufacture of geomembrane products: natural resin and
masterbatch . Natural resin is the base material that is used to make a geomembrane. It contains stabilizers
to prevent degradation from occurring during and after extrusion. Masterbatch is the term referring to
the concentrated carbon black material blended with the natural resin to produce the finished product.
The natural resin and masterbatch are blended at the appropriate ratio at the manufacturing stage. The
masterbatch can contain other additives depending upon the geomembrane product to be produced. GSE
verifies the properties of each lot of raw material prior to their utilization.
When natural resin is received, samples are taken and subjected to the tests outlined in Appendix A. All test

GSEworld.com
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data are entered into the computer database and checked for accuracy, consistency and compliance with
GSE's specifications. The material is not accepted unless all standard test requirements are met and the GSE's
test values meet the requirements set forth in the raw material specifications.

Copies of the supplier’s certificate of analysis (COA) for each lot of resin utilized in the production of the
materials supplied to a specific project are supplied as standard documentation. In addition, the GSE’s test
results for each lot of resin are provided in a separate report upon request. Virgin resin is normally received in
rail car lots. If resin is received by other transport and/or in other quantities, an equivalent suitable sampling
procedure is provided (i.e. not less than one sample per shipment or one sample for each 50,000 Ib, 23,000
ka).

. Geomembrane Products

GSE has implemented a strict and thorough quality assurance program for all geomembrane products. The
geomembrane product line can be broken into two primary categories: smooth and textured products. The
tables contain GSE's minimum properties and test frequencies for all GSE geomembrane products, such as
GSE Green (green surface geomembrane), GSE White (light-reflective geomembrane) and GSE Leak Location
(field spark-testable geomembrane).

1. On-Line Manufacturing Quality Assurance
The quality assurance program for finished product begins during the manufacturing process. Each
manufacturing line is equipped with state-of-the-art monitoring devices that provide feedback on the
physical quality of the materials being produced. Each geomembrane production line is equipped with
both a thickness gauge and spark-testing device.

a. Thickness Measurement
As geomembrane is being produced, thickness readings are taken continuously over the length and
width of the roll. These data are used to establish the minimum, maximum and average thickness
values for each roll and are verified by thickness testing upon sampling of the finished goods.

b. Spark Testing
An electrical spark detector is in place on each manufacturing sheet line. This apparatus provides
immediate notification of holes in the finished product. If a hole is detected, an alarm is triggered and
the hole is identified. Rolls containing holes are rejected from standard product inventory.

2. Smooth Geomembrane Materials
Smooth geomembrane products available include high density and linear low density polyethylene
materials with 2-3% carbon black. Specialty materials include GSE White, GSE Leak Location, and GSE
Green geomembranes,

a. Sampling
Geomembrane rolls are sampled for QA testing according to the frequencies specified on the
data sheet. An approximate one-foot by roll width sample is cut for quality assurance testing. Test
specimens are taken from five positions across the width of the roll. A retain or archive sample
approximately 12 in x 12 in (30 cm x 30 cm) is taken one of the five positions on an alternating basis
from the laboratory sample. The retain is labeled and kept for future reference.,

b. Evaluation of Results
All data are entered into a computer database for calculation and comparison to GSE and/
or customer’s specifications. If materials do not meet GSE’s minimum requirements and/or the
customer's specifications, the manufacturing personnel will appropriately make the adjustments.
Only products meeting GSE's minimums and/or customer’s specifications will be approved for
shipment.

Geomembrane Products G S E
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c. Reporting

Every roll of material has a quality assurance roll certificate or Roll Test Data Report (RTDR). This
report identifies the standards on which the GSE's approval is based along with the actual test results
demonstrated by the material.
3. Co-extruded Textured Geomembranes
Textured geomembrane is produced utilizing a round die with co-extrusion technology. The texture is
produced in a process in which one or both of the outer layers of a three-layer extrusion are blended
with nitrogen gas. Nitrogen bubbles form in the molten resin and escape upon exiting the die, creating a
rough, textured surface. GSE standard, GSE White, GSE Green, and GSE Leak Location geomembranes are
available with co-extruded texturing.
a. Sampling
Geomembrane rolls are sampled for QA testing according to the frequencies specified on the data
sheet. An approximate one-foot by roll width sample is cut for quality assurance testing. Specimens
for testing are taken from five positions across the width of the roll. Specimens for testing the
machine and transverse direction tensile are cut from each of the five positions. A retain or archive
sample approximately 12 in x 12 in (30 cm x 30 cm) is taken from the corresponding transverse
direction position from the laboratory sample. The retain is labeled and kept for future reference.
Evaluation of results and reporting practices are the same as for smooth geomembranes.

C. Third Party Conformance Sampling

Some specifications require independent quality assurance and/or conformance testing. GSE can provide
assistance with the sampling of products by arranging for the conformance samples to be taken during
production. By taking samples during production rather than on-site or after production, the customer can be
assured that the samples are clean and available for conformance testing in a timely manner.
GSE encourages customers to audit GSE manufacturing and other manufacturing quality assurance facilities
to collect samples and conduct independent conformance testing prior to shipment of materials,

. Product Shipping
It is GSE's policy to ship only products that have been tested and approved. All shipments are packaged
according to industry’s standard practices and/or customer's specifications. Only approved handling

methods are used to move rolls into and out of shipping containers, please see the GSE Installation Quality
Assurance Manual for more details.

GSEworld.com
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Appendix A: Minimum Testing Frequencies and Properties for GSE Raw Materials

TABLE 1. MINIMUM TESTING FREQUENCIES

Property | Test Metod™ Matural Resin

Density ASTM D 1505 once per rail car comparment
Melt Flow Index ASTM D 1238 (190/2.16) once per rail car comparment
oIr ASTM D 3895 (1 ATM at 200° C) once per resin lot™®
Carbon Black Content ASTM D 1603, modified N/A
Carbon Black Dispersion ASTM D 5996 N/A

Motes:

'GSE utilizes test equipment and procedures that enable effective and economical confirmation that the product will canfarm to
specifications based on the noted procedures. Some test procedures have been modified for application to geosynthetics. All
procedures and values are subject to chanae without prior notification.

“OIT for LLDPE/VFPE resin is performed on a representative finished product for each ot of resin rather than on the natural (without
carbon black) resin,

TABLE 2. MINIMUM PROPERTIES FOR GSE RAW MATERIALS

Property Test Method™ m LLDPE/VFPE

Density (g/cm®) ASTM D 1505 0.932 0915

Melt Flow Index (g/10 min) ASTM D 12338 (190/216) =1.0 =10

OIT (minutes) ASTM D 3895 (1 ATM at 200° C) 100 1002
MNotes:

'GSE utilizes test equipment and procedures that enable effective and economical confirmation that the product will confarm to
specifications based on the noted procedures. Some Llest procedures have been modified for application to geosynthetics, All
procedures and values are subject to change without prior notification.

“OIT for LLDPE/VFPE resin is performed on a representative finished product for each lot of resin rather than on the natural (without
carbon black) resin.
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GSE is a leading manufacturer and marketer of geosynthetic lining products and services. We've built a reputation of reliability through our dedication
to providing consistency of product, price and protection to our global customers.

Qur commitment to innovation, our focus on quality and our industry expertise allow us the flexibility to collaborate with our clients to develop a
custom, purpose-fit solution.

For more information on this product and others, please visit us at GSEworld.com, call 800.435.2008 or contact your local sales office.

{ DURABILITY RUNS DEEP |

GSE
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PRODUCT DATA SHEET

GSE HD Smooth Geomembrane

GSE HD is a smooth high density polyethylene (HDPE) geomembrane manufactured [* ]

with the highest quality resin specifically formulated for flexible geomembranes. This

product is used in applications that require excellent chemical resistance and endurance AT THE CORE:
properties. An HDPE geomembrane

used in applications that
require excellent chemical
resistance and endurance

properties.
P"]dl":t smclflﬂallons These product specifications meet GRI GM 13
Tested Property | Test Method | Frequency I Minimum Average Value
- 30 mil 40 mil | 60 mil 80 mil 100 mil

Thickness, mil ASTM D 5199 every roll 30 40 60 80 100
Lowest individual reading 27 36 54 72 90
Density, g/em® ASTM D 1505 200,000 Ib 0.940 0.940 0.940 0.940 054
Tensile Properties (each direction) ASTMD 6693, Type IV 20,000 Ib

Strength at Break, |b/in-width Dumbbell, 2 ipm n4 152 228 304 380

Strength at Yield, Ib/in-width 63 84 126 168 20

Elongation at Break, % G.L.20in 700 700 700 700 700

Elongation at Yield, % GL13in 12 12 12 12 12
Tear Resistance, b ASTM D 1004 45,000 b 21 28 42 56 70
Puncture Resistance, Ib ASTM D 4833 45,000 b 54 72 o8 144 180
Carbon Black Content, % (Range) ASTM D 1603"/418 20,000 Ib 20-30 20-30 20-30 20-30 20-30
Carbon Black Dispersion ASTM D 5596 45,000 lb MNote®™ Note® Note® Note® Note™
Notched Constant Tensile Load, hr ASTM D 5397, 200,000 Ib 300 300 3200 300 300

Appendix
Oxidative Induction Time, mins ASTM D 3895, 200,000 lb =100 >100 =100 =100 >100
200°C; O,, 1atm
TYPICAL ROLL DIMENSIONS

Roll Length®®, ft 1120 870 560 430 340
Roll Width®, ft 225 225 225 225 225
Roll Area, ft* 25,200 19,575 12,600 9,675 7650

NOTES:

+ “Dispersion only applies to mear spherical agglomerates. 9 of 10 views shall be Category 1 or 2. No more than 1 view from Category 3
* @ Roll lengths and widths have a tolerance of 1%

+ GSE HD 15 available in rolls weighing approximately 3,900 |b.

* All GSE geomembranes have dimensional stability of £+2% when tested according to ASTM D 1204 and LTB of <-77'C when tested according to ASTM D 746
+ *Modified

GSE is a leading manufacturer and marketer of geosynthetic lining products and services. We've
built a reputation of reliability through our dedication to providing consistency of product, price
and protection to our global customers.

Our commitment to innovation, our focus on quality and our industry expertise allow

us the flexibility to collaborate with our clients to develop a custom, purpose-fit solution, ENVIRONMENTAL"™

For more information on this product and others, please visit us at
[ mmll“‘"' nuns nEEP ] GSEworld.com, call 800.435.2008 or contact your local sales office.

This Information is provided for reference ourposes anly and is not intended as a warranty or guarantee GSE assumes no lability in connection with the use of this Information
Specifications subject to change without notice G5E and other trademarks in this decument are registerad tragdemarks of GSE lining Technology. LLC in the Unitad States and certain
foraign countries. REV SMAR2012
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July 25, 2013

GSE Smooth HDPE Geomembrane Project Reference List

19103 Gundle Road

Houston, TX 77073

800 435 2008 281 443 8564
281 230 8650 Fax
www.gseworld.com

Project Name Location Quantity Date

MFC Sewage Lagoon Idaho Falls, ID 655,200 sq.ft. | 5/16/2012
Waste Control Specialists LLC Andrews, TX 2,024,438 sq.ft. | 10/21/2011
Agrium Cooling Pond Soda Springs, ID 83,835 sq.ft. | 10/19/2011
West Cooling Pond Relining Soda Springs, ID 163,800 sq.ft. | 10/10/2011
Facultative Sludge Eugene, OR 439,740 sq.ft. 9/26/2011
Dundee WWTP Dundee, OR 151,200 sq.ft. 8/22/2011
Amalgamated Sugar Company | Paul, ID 811,440 sq.ft. | 8/11/2011
Green Back Shaeffer Rifle, CO 270,000 sq.ft. 6/10/2011
Potato Solid Masher Grand Fork, ND 220,800 sq.ft. 3/21/2011
WCS LLRWW Andrews, TX 1,469,025 sq.ft. 1/26/2011
Grouse Creek Mine Stanley, ID 812,000 sq.ft. 8/23/2010
Barrick Golden Sunlight Mine Whitehall, MT 607,300 sq.ft. 7/6/2010
Mountain Home AFB Lagoon Mountain Home AFB, ID 54,000 sq.ft. 3/22/2010
WCS East-West Landfill Andrews, TX 151,200 sq.ft. 3/12/2010
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19103 Gundle Road

Houston, TX 77073

800 435 2008 » 281 443 8564
281 230 8650 Fax
www.gseworld.com

July 24, 2013

Dan Lahr

Colorado Lining International
1062 Singing Hill Rd

Parker, CO 80138

RE: Pecos WWTP — HDPE Resin Properties

Certification of Compliance

The undersigned, being qualified and authorized to do so, hereby certifies that the HDPE resin for GSE Textured
HDPE Geomembrane will meet the following:
e Resin Density of > 0.932 g.*’u::m3 in accordance ASTM D1505
o Finished HDPE Geomembrane Density will meet > 0.94 g/cm’ in accordance ASTM D1505
e Resin Melt index of < 1.0 g/10 minutes in accordance to ASTM D1238

Sincerely,

Wi

Miguel Garcia
GSE Technical Support

MG13-0155



Sales Office:
SKAPS INDUSTRIES Engineered Synthetic Producsts, 1'::.
Geotextile DIVISION 3985 Steve Reynolds Blvd. Unit H

Norcross, GA 30093
www.espgeosynthetics.com
www.skaps.com

QUALITY CONTROL

PROGRAM OUTLINE
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SKAPS Industries

Nonwovens

QUALITY CONTROL
PROGRAM OUTLINE

RAW MATERIAL QUALITY CONTROL

All raw materials used in the manufacturing of SKAPS Nonwoven products are certified by
the supplier to meet the most stringent production standards in the industry. Each truckload
of polypropylene fiber received by SKAPS Nonwovens is certified by the resin supplier's
Quality Control Manager to meet specifications as set by SKAPS Industries. All fiber
released to production can be tracked by supplier and individual bale number for up to one

year after the fiber is processed.

DEFINITION OF ‘LOT’

A Lot is a planned production quantity satisfying all of the following:

Manufactured under the same material specification.
Identified as the same style (fabric designation).

When tested, having physical characteristics consistent with published

values.

QUALITY CONTROL CONFORMANCE SAMPLING OF EACH LOT

As a minimum, a number of production units shall be selected at random from each lot in

accordance with TABLE 1.

02/2004

TABLE 1
Number of Units Selected as Lot Samples
Specification Conformance

Number of Units in Lot Number of Units Selected
1to 2 1
3to8 2

9 to 27 3

28 to 64 4
65 to 125 5
126 to 216 6
217 to 343 7
344 to 512 8
513 to 729 9
730 to 1000 10
1001 or more 11

Note: A production unit is considered to be a shipment roll.




Typically, the first shipment roll from each line will be sampled. It will be necessary to
consider the minimum planned production quantity to determine if more frequent sampling

and testing is required.

Quality Control Testing of Each Sample:

Each quality control sample shall be sent to the quality control lab before the end of the shift
during which the sample was taken. Full identification of the sampled roll will be provided

with the sample.

The following tests are performed on each sample:

TEST PROPERTY TEST METHOD
Weight ASTM D 5261
Thickness ASTM D 5199
Grab Tensile ASTM D 4632
Grab Elongation ASTM D 4632
Trapezoid Tear Strength ASTM D 4533
CBR Puncture ASTM D 6241
Water Flow Rate ASTM D 4491
Permeability ASTM D 4491
Permittivity ASTM D 4491
U.V. Resistance ASTM D 4355
Apparent Opening Size (AOS) ASTM D 4751

Quality Control Test Results:

All quality control test results will be maintained by the Quality Control Manager along with
the corresponding shipment roll identification.

The Quality Control Manager will make lot testing summaries available upon request
detailing the individual test results and aggregate mean, minimum and standard deviations
of each test property for the shipment rolls under consideration.

02/2004




SKAPS NONWOVENS

QUALITY CONTROL PLAN

The Quality Control Department tests nonwoven fabrics at the following frequencies. The
tests for these properties are routine with test results reported representing each roll of

fabric produced.

MINIMUM TESTING FREQUENCY IN SQUARE YARDS

MINIMUM FREQUENCY
PROPERTY UNITS TEST METHOD SQUARE YARDS
Mass/Unit Area ozlyd ASTM D 5261 10,000
Thickness mils ASTM D 5199 10,000
Grab Tensile Strength lbs ASTM D 4632 10,000
Grab Elongation % ASTM D 4632 10,000
Trapezoidal Tear Strength Ibs ASTM D 4533 15,000
CBR Puncture lbs ASTM D 6241 15,000
Apparent Opening Size U.S. Sieve ASTM D 4751 65,000
Permittivity sec™ ASTM D 4491 65,000
Permeability cm/sec ASTM D 4491 65,000
Water Flow gpm/ft’ ASTM D 4491 65,000

Additional testing is conducted on non-routine properties in the SKAPS Quality Control Lab
or at a reputable independent test lab. Examples of non-routine tests include:

PROPERTY UNITS TEST METHOD
Abrasion-Sliding Block % strength retention ASTM D 4886
Abrasion-Rotary Platform lbs ASTM D 3884
U.V. Resistance-Fluorescent Type % strength retention ASTM G 53
U.V. Resistance-Xenon Type % strength retention ASTM D 4355
Wide Width Ibs/in ASTM D 4595

SKAPS conforms and adheres to the following additional ASTM Test Methods relating to
fabric identification, sampling and specification conformance:

ASTM D 4873 Identification, Storage and Handling of Geotextiles
ASTM D 4354 Sampling of Geosynthetics for Testing
ASTM D 4759 Determining Specification Conformance of Geosynthetics
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SKARS

CIVIL PRODUCTS

Product GT131 | GT135 | GT140 | GT142 | GT160 | GT170 | GT180 | GT110 | GT112 | GT116
Square Yard 500/600 | 500/600 | 500/600 | 500/600 500 500 500 500 500 250
Testing Frequency, Number of Rolls
Mass/Unit Area 20/15 20115 | 20/15 20/15 20 20 20 20 20 40
Thickness 20/15 20/115 | 20/15 20/15 20 20 20 20 20 40
Grab Tensile Strength 20/15 20/15 20/15 20/15 20 20 20 20 20 40
Grab Elongation 20/15 20/15 20/15 20/15 20 20 20 20 20 40
Trapezoidal Tear Strength | 30/25 30/25 30/25 30/25 30 30 30 30 30 60
CBR Puncture 30/25 30/25 | 30/25 30/25 30 30 30 30 30 60
AOS 130 130 130 130 130 130 130 130 130 260
Permittivity 130 130 130 130 130 130 130 130 130 260
Permeability 130 130 130 130 130 130 130 130 130 260
Water Flow 130 130 130 130 130 130 130 130 130 260
Product GE140 GE160 GE170 | GE180 | GE110 | GE112 | GE114 | GE116
Square Yard 2250 1500 1300 1150 950 800 650 600
Testing Frequency, Number of Rolls

Mass/Unit Area 4 6 1 8 10 12 15 16
Thickness 4 6 7 8 10 12 15 16
Grab Tensile Strength 4 6 T 8 10 12 15 16
Grab Elongation 4 6 7 8 10 12 15 16
Trapezoidal Tear Strength 6 10 11 13 15 18 23 25
CBR Puncture 6 10 11 13 15 18 23 25
AOS 28 43 50 56 68 80 100 108
Permittivity 28 43 50 56 68 80 100 108
Permeability 28 43 50 56 68 80 100 108
Water Flow 28 43 50 56 68 80 100 108
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ROUTINE CHECKS

The following checks of SKAPS nonwoven fabrics are routine during manufacturing:

1. Visual inspection - Line Inspector inspects fabric for good selvages, weight verification,
correct take-up and needle streaks.

2. Metal Detection - Three metal detectors are positioned on the production line to detect
needles or other contaminates. If needles are detected, the line automatically shuts down
and needles are located and removed.

Certifications are required on all fiber purchases to control raw material properties. SPC
data is required for each shipment.

In SKAPS’ SPC system of quality reporting, a request for corrective action is issued resulting
from any property failing to meet specification for three sequential occurrences.

This system has been implemented to correct all non-conforming material. It is SKAPS

Industries’ policy to ship only fabric meeting or exceeding specification. A Quality Report is
issued daily summarizing manufacturing production.
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SAMPLING FREQUENCY OF WOVEN GEOTEXTILES

The sampling frequency of woven geotextiles exceeds the requirements of ASTM D-4354.
ASTM D-4354 requires that the cubed root of the number of rolls in a lot be tested. Following
is a table outlining the number of samples to be tested per lot size.

Number of Units in Lot Number of Units Selected
1to 2

3to8

9 to 27

28 to 64
65 to 125
126 to 216
217 to 343

~SNoghWN=

For the purposes of defining a lot to determine sample frequency a truckload quantity will be
used. Using style W300 150” X 360’, it takes 220 rolls to fill a truck. According to ASTM D-
3454, the number of rolls that should be tested is seven.

Product Rolls/truck | Yds/truck | Yds/beam | Samples/truck Samples needed
W200 150”X 432’ 241 34,704 6,000 10 7
W200 210” X 309’ 176 18,128 6,000 6 6
W300 150" X 360’ 220 26,400 6,000 8 7
W300 210" X 258’ 144 12,384 6,000 6 6

W200 150” X 432' | Sample 1% and 4™ master roll off loom for each loom beam

W200 210" X 309’ | Sample 1* and 4™ master roll off loom for each loom beam

W300 150” X 360’ | Sample 1°"and 4™ master roll off loom for each loom beam

W300 210” X 258’ | Sample 1%, 3 and 5™ master roll off loom for each loom beam

Consider the weave room running style W300 150” X 360’ with 6,000 linear yards on yarn on a
loom beam. Put-up of master rolls from the loom beam will be approximately 1,000 yards per
roll. Six master rolls will be produced from the loom beam. Two samples should be taken
from the loom beam. The first sample should be taken from the first master roll off the loom.
The second sample should be taken from the fourth master oll doffed from the loom beam.

In the example of using a truckload lot of W300 150” X 360’ with 220 rolls on a truck, there
will be 26,400 linear yards of fabric in the lot. This translates to approximately 4.4 loom
beams of warp yarn per truck for a total of eight samples tested. Since the number of
samples tested meet the ASTM method, the requirements of ASTM D-4354 are met.
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WOVENS SAMPLING PROCEDURE

W200 150" X 432’

Sample 1* and 4" master roll off loom for each loom beam

W200 210" X 309’

Sample 1 and 4™ master roll off loom for each loom beam

W300 150” X 360’

Sample 1* and 4" master roll off loom for each loom beam

W300 210" X 258’

Sample 1%, 3" and 5™ master roll off loom for each loom beam

This test frequency exceeds the requirements in ASTM D-4354,

LAB PROCEDURES

Weight ASTM D-5261
Grab Tensile ASTM D-4632
Grab Elongation ASTM D-4632
Trap Tear ASTM D-4533
AOS ASTM D-4751
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SKAPS INDUSTRIES

Nonwoven Division

Installation Procedure
Geotextile Fabrics

I. Geotextile Unloading & Storage:

A.

The geotextile shall be labeled, stored, and handled in accordance with ASTM D
4873, “Guide for Identification, Storage and Handling of Geotextiles”.

Geotextile rolls are to be unloaded under supervision of the geotextile installer
using straps or other devices that will prevent damage to the geotextile material.

The geotextile shall be kept dry and wrapped in a waterproof wrapping so that it
is protected from UV light and the elements during shipping and storage. Torn

wrapping shall be repaired as quickly as possible using an approved protective
covering.

Rolls should be stored on supports that will not damage the material. The
material must be elevated at least 2 inches above the sub grade.

If any material is found to be damaged during unloading, a notation should be
made as to the roll number, location of damage and type. This information should
be given to the Project Manager.

II. Material Deployment
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A.

C.

No material is to be deployed until the Project Inspector has inspected and
approved installation of the geotextile.

Material will not be deployed when moisture, high winds, or other adverse
weather conditions are expected. This determination will be made by the Field
Installation Superintendent (FIS).

Geotextile materials are to be deployed using methods that will not damage the
material. The material will be visually inspected during deployment and any
faulty or unsatisfactory areas will be marked for corrective action.

If necessary, temporary sand bags may to be used to prevent material uplift and
movement from winds during geotextile installation. The number and location of
sand bags will be determined by the FIS.

All folds and excessive wrinkles are to be removed prior to sewing adjacent
panels together.

On slopes, the geotextile shall be anchored at the top and unrolled down the
slope.




III. Material Seaming

Al

Field seams are to be made by using sewing machines and thread specifically
adapted for this purpose.

Adjacent panels are to be overlapped a minimum of six inches and sewn together.

A sewing crew is to consist of a sewing machine operator and at least one
assistant to help align the materials. The machine operator and assistant are to
inspect opposite sides of the seam for dropped or incorrect stitches.

Seams shall be sewn utilizing one or two rows of stitching. Each row shall consist
of 4 to 7 stitches per inch.

Damaged areas of geotextile are to be patched with an additional layer of
geotextile material. The patch is to overlap the damaged area by a minimum of
six inches on each side and is to be heat bonded to the main layer of geotextile.
Thread should be of contrasting color to the fabric to facilitate seam inspection.

The installer shall ensure that no soil materials are present within seams or
overlaps.

IV. Project Documentation

A.
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The FIS will maintain the following documentation on a daily basis:

1. Log of job activities, including number of personnel, weather conditions,
and quantity of geotextile deployed.

2. Listing of material placed, including panel size and location, and a cross
reference of panel numbers.

3. Listing of patches and repairs, including location and reason.

Upon completion of the project, the following documentation is to be provided to
the owner or inspector:

1. Copies of Items 1, 2, and 3 above.

2. Copies of Material Certifications from the Geotextile Manufacturer, /f
required by the project specifications.




THREAD SPECIFICATION
Threads used to sew geotextiles should be:
! Polyester, Polypropylene, or Nylon
! Bonded and Thermally Set
! 1800 Denier Minimum

SKAPS Nonwovens recommends the use of BT207 - nylon sewing thread which
meets or exceeds all these criteria.

Unless otherwise specified, the thread should be of contrasting color to the fabric
to facilitate seam inspections.

Thread weight is typically expressed as “denier” or “tex”. Denier is the weight in
grams of 9000 linear meters of thread. Tex is the weight in grams of one
kilometer of thread.

2000 denier = .222 g/m

230 tex = .230g/m
For example, one pound of 2000 denier thread contains approximately 6,700 feet
(2045 m) of thread.

THREAD CONSUMPTION

Thread consumption is the length of thread required to sew a linear seam, i.e.,
seven feet of thread is required to sew one foot of seam. Thread consumption

rates for the two-thread and single-thread machines are as follows:

Length Ratio

Machine Thread:Stitch
Two-Thread, Double-Locked Stitch 7:1
Single Thread, Chain Stitch 4:1

NEEDLES

Needle size is critical to the efficiency of the sewing operation. Needles should
be compatible with machine and sewing thread. Needles are available through
sewing machine manufacturer representatives.
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SEWING MACHINES
MODELS

Field seaming of geotextiles can be accomplished with the following types of
sewing machines:

Single Thread, Chain Stitch

Union Special, American Newlong, or equal

(Federal Class 101)

(Refer to the Federal Standard on stitches, seams and stitching).

SEAMS AND STITCHES
SEAM

Three seams that will provide optimum strength for geotextile sewing are the
Flat (Prayer) seam, the “]” seam, and the Butterfly-folded seam.

When sewing a flat seam, the stitching should be approximately 1.5 inches from
the outside edge of the fabric (not in the selvage or at the selvage edge). The
"J"” fold and Butterfly fold seams require a fold of 1.25 inches to 2 inches from
the fabric edge with the stitching approximately 1 inch from the folded edge.

Care should be taken with either seam to assure that the two fabric edges are
even during seaming.

Folders can be attached to the sewing machine to fold and guide the edges of
the two fabric layers into the sewing head.

STITCHES

Seams should contain between four and seven stitches per inch to assure
adequate strength.
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SKAPS Nonwovens

HEAT SEAMING
of GE-Series
Nonwoven Geotextiles

HEAT SEAMING INSTALLATION

On geotextiles seven (7) ounces per yard or heavier, fusion seaming with a heat
gun may be used. The minimum overlap for this type of welding is four (4)
inches. Prior to fusion seaming the geotextile together, the installer must
demonstrate to the Field Engineer the ability to perform this type of installation.
Areas burned through by fusion welding shall be properly repaired. Care should
be taken during installation to prevent damage to the geotextile. Torn or
punctured material shall be patched with sufficient overlap to prevent
separation.
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SKAPS Nonwovens

SEWING PROCEDURE

Fabric layers should be placed on the ground (preferably firm ground) so that
the edges to be sewn are parallel and overlapping. This can be accomplished by
a variety of placement techniques. The sewing operation typically requires three
men; a machine operator and a man on each side of the machine to aid in fabric
throughout. The lead man should hold the fabric edges evenly together and feed
the fabric into the sewing machine head or folder. The man behind the machine
should hold tension on the fabric so the machine operator has a taut and straight
edge to sew across. All three men advance at the machine sewing speed.

If the machine misses a stitch or runs off the fabric, terminate the seam by

cutting and tying the thread. Begin a new seam approximately one foot behind
the broken seam.

10/2003




SHARS
CHEMICAL RESISTANCE OF POLYPROPYLENE GEOTEXTILES

SKAPS Industries nonwoven geotextiles are manufactured from polypropylene with
ultraviolet stabilizing additives. The excellent chemical resistance of SKAPS Industries
polypropylene geotextiles is one of the qualities which has established SKAPS Industries as
a leading producer of geotextiles for use in the waste containment industry. This technical
note addresses the chemical resistance of polypropylene with a focus on recent testing
programs which have clearly demonstrated the durability of SKAPS Nonwovens fabrics in a
variety of chemical environments.

Of the polymers used to manufacture geotextiles, polypropylene exhibits the greatest
resistance to chemical attack. In fact, polypropylene is the polymer of choice for such
commonly used products as synthetic grass for athletic fields, outdoor carpeting, battery
cases, bleach bottles, antifreeze jugs, washing machine agitators, and thousands of other
commonly used items that are routinely exposed to chemical environments. Polypropylene
is stable within a pH range of 2 to 13, making it one of the most stable polymers available
for manufacturing geotextiles. Polypropylene geotextiles have been found to be durable in
a wide range of chemical environments, (Bell, et. al., 1980; Haxo, 1978, 1983; Pucetas, et.
al.,, 1991; Tisinger, et. al., 1989). Research has found both woven and nonwoven
polypropylene geotextiles to be nonbiodegradable and resistant to commonly encountered
soil-bound chemicals, landfill leachates, mildew, and insects.

Numerous laboratory test programs have subjected polypropylene to severe chemical
environments such as solutions of organic solvents, oils, organic acids and inorganic acids.
The laboratory tests are generally performed in accordance with ASTM D 543. "Standard
Test Method for Resistance of Plastics to Chemical Reagents”. These test programs have
found polypropylene to exhibit superb chemical resistance.

Inthe ASTM D 543 procedure, specimens are immersed in a concentrated chemical solution
at a specified temperature for a specified exposure period. This test method exposes the
polypropylene to extremely harsh conditions which are considerably more severe than those
encountered in most civil engineering applications.

The chemical compatibility of geotextiles with leachates is determined by EPA Test Method
9090 (EPA 9090), "Compatibility Test for Wastes and Membrane Liners”. This is the
laboratory method used in the geotextile test programs. Geotextile samples are immersed
in a constant temperature leachate bath for four months. At the end of each month,
samples of the fabric are removed and subjected to physical testing. Changes in properties
may indicate chemically imposed degradation.

In all testing programs there was no indication of geotextile degradation due to exposure to

landfill leachates. These results demonstrate the excellent chemical resistance of
polypropylene geotextiles and their suitability for use in waste containment applications.
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HAZARDOUS WASTE LEACHATE

A laboratory testing program was performed to evaluate the chemical compatibility of
polypropylene geotextiles with a hazardous waste leachate. The program included EPA 9090
testing of nonwoven specimens. The testing exposed the geotextile to leachate in both the
laboratory and in a leachate collection sump at a hazardous waste landfill.

Test evaluation incorporated detailed microstructural analyses which are not typically
incorporated into chemical resistance testing programs. Methods included differential
scanning calorimetry, thermal gravimetric analysis, and infrared spectro-photometry. These
analyses were performed to isolate any changes in the microstructure of the geotextile due
to immersion in the leachate.

The results of this testing program found the geotextile microstructure remained intact,

stable, and unchanged. These results demonstrate the superior chemical resistance of
polypropylene geotextiles in hazardous waste applications.

MUNICIPAL WASTE LEACHATE

The chemical resistance of polypropylene geotextiles to municipal solid waste leachate was
evaluated in laboratory testing programs. The testing programs evaluated changes in
physical properties of the specimens, including dimension, thickness, grab tensile strength
and elongation, puncture resistance, burst strength, and tear strength. In all cases there
were no measurable changes in physical properties of the specimens after exposure to
leachate.

All SKAPS Nonwovens geotextiles are equally resistant to chemical degradation because all
are manufactured using the same polymer and additives. This conclusion is supported by the
test results which demonstrated no difference in chemical resistance for different types of
SKAPS Nonwovens geotextiles. This technical note is considered to be applicable to all
SKAPS Nonwovens geotextiles regardless of weight, thickness, or strength.

Nonwoven Submittal.doc




SKAPS INDUSTRIES

Nonwoven Division

Material Safety Data Sheet (MSDS)

Section 1 — Product Identification

Manufacturer’'s Name:
SKAPS Industries, Nonwoven Division

316 S. Holland Drive
Pendergrass, GA 30567

Emergency Phone Number:
(706) 693-3440
Date Prepared:
October 21, 2003

Section 2 — Hazardous Ingredients

No hazardous components in geotextile fabrics at or above threshold limit values.

Section 3 — Physical/Chemical Characteristics

Boiling Point: Not Applicable

Vapor Pressure: Not Applicable
Specific Gravity: 0.90 - 0.905

Melting Point: 120 —- 170 Degrees (C)
Vapor Density: Not Applicable
Evaporation Rate: Not Applicable
Solubility in Water: Not Applicable

Appearance and Odor: Essentially Odorless
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Section 4 — Fire and Explosion Hazard Data

Flash Point: >600 Degrees (F)

Extinguishing Media: Dry Chemical, CO?, Foam, Water, Halon

Special Fire Fighting Procedure:
Avoid inhalation of vapors. Use self-contained breathing
apparatus when fire fighting in confined areas.

Unusual Fire and Explosion Hazards:
Treat as a solid that can burn. Generally burns slowly with

low smoke density and flaming drips. Burns with high
smoke density under certain conditions.

Section 5 — Reactivity Data

Material is stable.

Hazardous polymerization will not occur.

Section 6 — Health Hazard Data

Primary Routes of Entry: Inhalation - Negligible
Skin Contact - Negligible
Indigestion - Not applicable
Carcinogen: Not a carcinogen
Emergency and First Aid Procedure:
Eye Contact: Flush with water.

Skin Contact: Treat as thermal burn if contact with
molten.

Section 7 — Precautions for Handling and Use

Practice reasonable care and caution in handling.

Waste Disposal: Place in appropriate disposal facility in compliance
with local regulations.

Storage: In cool, dry location away from oxidizing materials.

Section 8 — Control Measures

Use NIQSH respirators when hot/molten product.
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Protective Gloves:

Practice general hygiene by washing hands and clothes after handling.

SKAPS INDUSTRIES
NONWOVEN DIVISION
PROJECT LIST

1. Project Name:
Date:

Installer:

Project Manager:
Material:

Customer:

Engineer:

Contact:

2. Project Name:
Date:

Installer:

Project Manager:
Material:

Customer:

Engineer:

Contact:

3. Project Name:
Date:

Installer:

Project Manager:
Material:

Customer:
Engineer:
Contact:

4 Project Name:
Date:

Installer:

Project Manager:
Material:

Customer:

Engineer:
Contact:
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Required when handling molten product.

Sachuest Point Landfill, Middletown, Rhode Island

April 12, 2004
Geo-Synthetics, Inc.
Trevor Simmons

684,000 ft* SKAPS GE110
City of Middletown, RI

(401) 848-0796 Rick Rogers

Seneca Meadows Landfill
July 22, 2004
Environmental Specialties International

793,800 ft*> SKAPS GE116
IESI, Inc.

(315) 539-5624 Kyle Black

Regional Disposal
2004
GSE Lining

725,400 ft*> SKAPS GE114
749,250 ft* SKAPS GE140
R. Thiel & Associates

(800) 275-5641

Fort Lee Landfill, Prince George, Virginia
April 27, 2005

Geo-Synthetics, Inc.

Tom Heasley

1,778,400 ft* SKAPS GE100

43,200 ft> SKAPS GE160

United States Department of Defense
US Army Corps of Engineers

(804) 957-5721 Rick Murray
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Project Name:
Date:

Installer:

Project Manager:
Material:

Customer:
Engineer:
Contact:

Project Name:
Date:

Installer:

Project Manager:
Material:
Customer:
Engineer:
Contact:

Project Name:
Date:

Installer:

Project Manager:
Material:

Customer:
Engineer:
Contact:

Project Name:
Date:

Installer:

Project Manager:
Material:
Customer:
Engineer:
Contact:

Project Name:
Date:

Installer:

Project Manager:
Material:

Coffin Butte Landfill, Corvallis, Oregon
May 27, 2004
GSE Lining

688,000 ft*> SKAPS GE140
86,400 ft> SKAPS GE116
62,100 ft* SKAPS GE180
Allied Waste Inc.

R. Thiel & Associates

(800) 275-5641 Bill Borlaug

Upper Piedmond Landfill
June 1, 2004

Mid America Lining

Mike Joslin

504,000 ft> SKAPS GE112
Agru America

Steve Nichting

(281) 358-4741 Paul Barker

BFI Waste Systems of Virginia, Richmond, Virginia
June 4, 2004

Mid America Lining

Mike Joslin

364,500 ft> SKAPS GE160

367,600 ft* SKAPS GE110

Agru America

Dave Wasiela

(281) 358-4741 Paul Barker

Waste Management, Piedmont Landfill
June 10, 2004

Comanco, Inc.

Marcus Fountain

1,376,500 ft2 SKAPS GE180

Waste Management

Geosyntec

(404) 229-2807 Nicholas Breedon

City of Janesville, Janesville, Wisconsin
June 16, 2004

Geo-Synthetics, Inc.

Tom Heasley

734,400 ft* SKAPS GE112
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Customer:
Engineer:
Contact:

10. Project Name:
Date:

Installer:

Project Manager:
Material:

Customer:

Engineer:

Contact:

11. Project Name:
Date:

Installer:

Project Manager:
Material:

Customer:
Engineer:
Contact:

12. Project Name:
Date:

Installer:

Project Manager:
Material:

Customer:

Engineer:

Contact:

City of Janesville

(608) 235-4447

County Wide Landfill, East Sparta, Ohio
June 23, 2004

Mid America Lining

Mike Joslin

652,050 ft* SKAPS GE180

Agru America

Golder Associates

(517) 482-2262 Scott Hutsell

King & Queen Landfill

July 26, 2004

Mid America Lining

Mike Joslin

473,850 ft> SKAPS GE114
42,750 ft* SKAPS GE110
Allied Waste

Golder Associates

(803) 358-7900 Merrill Baker

Republic — Oak Grove Landfill, Winder, Georgia

September 27, 2004

Environmental Specialties International
James Land

589,500 ft*> SKAPS GT180

Republic Services

Tim Laraway

(281) 358-4741




GSE

GSE Internal Specification Review

Clarifications

ENVIRONMENTAL"™

Project: Pecos WWTP Date  May 30, 2013
Products: 1) 60 mil smooth HDPE Geomembrane

2) 40 mil smooth HDPE Geomembrane
Sections: 02245 pages 1-14

Clarifications/ Exceptions

02245-4, part 2.2

GSE asks that the project testing specifications be amended to standard GSE testing specifications.

HDPE Resin Properties

Project Specifications

GSE Specifications

Melt index

<0.1 g/10 min

< 1.0 g/10 min

02245-5 & 6, part 2.3, Table 1 & 2

GSE asks that the project testing specifications be amended to standard GSE testing specifications.

Geomembrane Properties

Project Specifications

GSE Specifications

Carbon black dispersion

Al, A2, B1, ASTM D4833

ASTM D5596, See Note 1

Stress Crack Resistance

300 hours, Test per 50,000 ft’

300 hours, Test per Resin Lot

Note:
1.

02245-5

Carbon Black Dispersion (only near spherical agglomerates) for 10 different views: 9 in Categories 1 or 2 and 1 in
Category 3 when tested in accordance the current accepted test method ASTM D5596.

& 6, part 2.3, Table 1 & 2

GSE asks that this section be amended with the following:

The current industry standard for HDPE geomembrane is GRI Test Method GM13. Page 4, Item 5.1, Note 4 of
GRI Test Method GM 3 states, “There are several tests often included in other HDPE specifications which are
omitted from this standard because they are outdated, irrelevant or generate information that is not necessary to
evaluate on a routine basis. The following tests have been purposely omitted: Volatile Loss, Dimensional
Stability, Coefficient of Linear Expansion, Resistance to Soil Burial, Low Temperature Impact, ESCR Test (D
1693), Wide Width Tensile, Water Vapor Transmission, Water Absorption, Ozone Resistance, Modulus of
Elasticity, Hydrostatic Resistance, Tensile Impact, Field Seam Strength, Multi-Axial Burst, and Various
Toxicity Tests.” GSE asks that these tests be omitted and/or waived from the project specifications and that
the current test properties and test methods listed in the current GRI Test Method GM 13, Table 1(a), be
acceptable.

02245-8, part 2.5.B.1.a

GSE asks that this section be amended with the following:

GSE will not provide personnel independent from the Production Department to perform on-line inspection of
every roll for 100% of every run prior to shipment. GSE Environmental, LLC is ISO 9001:2000 certified and
maintains independent on-site Quality Assurance Laboratories that are GAI-LAP accredited through the
Geosynthetics Research Institute. GSE asks that this be acceptable.

M\G5xxxPB\Spec Reviews 2013Wecos WWTP\Pecos WWTP (CLI) - spec review.doc MG



SKAPS

Geotextile Product Description Sheet

Pecos WWTP
SKAPS GT-110

10 oz Nonwoven Geotextile

Sales Office:

Engineered Synthetic Products, Inc.

Phone (770) 564-1857
Fax (770) 564-1818

www.espgeosynthetics.com

SKAPS GT-110 is a needle-punched nonwoven geotextile made of 100% polypropylene staple fibers, which are
formed into a random network for dimensional stability. SKAPS GT-110 resists ultraviolet deterioration, rotting,
biological degradation, naturally encountered basics and acids. Polypropylene is stable within a ph range of 2

to 13. SKAPS GT-110 conforms to the physical property values listed below:

PROPERTY TEST METHOD UNIT (Mi“imum’:;ﬁ;:‘;ﬁo" _

Weight (Typical) ASTM D 5261 oz/sy (g/sm) 10.0 (339)

Grab Tensile ASTM D 4632 Ibs (kN) 250 (1.11)

Grab Elongation ASTM D 4632 % 50

Trapezoid Tear Strength ASTM D 4533 Ibs (kN) 100 (.444)

CBR Puncture ASTM D 6241 Ibs (kN) 700 (3.11)
Permittivity* ASTM D 4491 I/sec 1.2

Water Flow* ASTM D 4491 gpm/ft? (I/min/m?) 80 (3251)

AOS* ASTM D 4751 US Sieve (mm) 100 (.150)

UV Resistance ASTM D 4355 %/hrs 70/500

* At the time of manufacturing. Handling, storage and shipping may change these properties.

PACKAGING

Roll Dimensions (W x L) — Feet

12.5x 360 / 15 x 300

Square Yards Per Roll

Estimated Roll Weight - Lbs

This information is provided for reference purposes only and is not intended as a warranty or guarantee. SKAPS assumes no liability in
connection with the use of this information.

SKAPS Industries, 316 S. Holland Dr., Pendergrass, GA 30567, Phone (706) 693-3440, Fax (706) 693-3450, Email: info@skaps.com

Made in U.S.A.



AERATED TREATMENT PONDS

STORAGE PONDS
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Notes
1> BLUE lines represent approximate location of HDPE liner panel limits.
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Gesar Gonzalez
Installation Supervisor

Installation Qualifications

1062 Singing Hills Rd. Parker, CO 80138 - 800-524-8672

Material Mil Quantity
30 PE Anti-Skid
30 268,380
30 22,155
30 5,400
EPDM
45 120,000

GCL Bentoliner NSL
62,775

802,125
65,100
251,100
51,150

GCL Bentomat DN
2,250

GCL Bentomat ST

769,500
58,500
Geocomposite
6 32,625
677,005

Geocomposite Double Sided

609,000
6 23,375

157,500

Geocomposite Single Sided

6 141,375
Geonet

Thursday, June 06, 2013

Project Name

Total Square Ft
Axia Energy Bulldog Pit

Whiting Qil Pit
Devon Energy Containments

Total Square Ft
Painted Dunes GC

Total Square Ft
Mautz Ranch Ryan Guich
Silo Field
Williams 88-1 Pit
SG Interests
Williams Cottonwood Pit

Total Square Ft
Summit County LF

Total Square Ft
East Regional LF
Williams RWF 24-4 Pit

Total Square Ft
Summit County LF
East Regional LF
Total Square Ft
R360 Eagle Ford West
Hukill Gulch Millsite
DIA Glycol Pond 009 Cell 4

Total Square Ft

Snowbowl Reservoir

Total Square Ft

City

295,935
Craig

Meeker
Riverton

120,000
El Paso

1,232,250
Rifle
Cheyenne
Rulison
Somerset
Parachute

2,250

Summit County
828,000

Bennett

Rulison
709,630

Summit County

Bennett
789,875

Catarina

Idaho Springs

Denver

141,375
Flagstaff

1,896,100

COLORADO LINING

.INTERNATIONAL

State

co
Cco

Wy

X

co
WYy
co
co

coO

Cco

co

Cco

CcO

>

Cco

CcO

Year of Completion

Page 10f 3

2012
2012

2011

2013

2012
2012
2011
2011

2011

2012

2011

2011

2012

2011

2012

2011

2011

2012



Material Mil
200

200
200

200

Geotextile
10

8

16

16

HDPE
30

40
40
60
40
60
40
40
40
40

60

Quantity
50,000

802,000
49,500
267,300
63,000
58,500
78,300
280,000

247,500

126,000
139,500
100,000
49,500
3,000
22,500
4,500
49,500

58,500

23,920
153,640
58,725
136,620
117,450
75,600
78,300
802,575
76,820
76,820

285,000

Thursday, June 06, 2013

Project Name
Encana J25W

Silo Field
Dejour Energy Pad 21A
R360 Eagle Ford West
Williams 88-1 Pit
Williams RWF 24-4 Pit
Williams KP 32-17 Pit
Leprino Foods WWTP
SG Interests
Total Square Ft
Painted Dunes GC
Axia Energy Bulldog Pit
Bitter Creek Watershed
Dejour Energy Pad 21A
Hunter Mesa Water Tank
Whiting Oil Pit
Summit County LF
Encana J25W
DIA Glycol Pond 009 Cell 4
Total Square Ft
Spaur Dairy
Spaur Dairy
Encana J25W
Snowbowl Reservoir
R360 Eagle Ford West
Mautz Ranch Ryan Gulch
Mautz Ranch Ryan Gulch
Silo Field
Williams RWF 24-4 Pit
Williams KP 32-17 Pit

Leprino Foods WWTP

Rifle

Cheyenne
Silt
Catarina
Rulison
Rulison
Parachute
Greeley
Somerset
553,000
El Paso
Craig
Questa
Silt
Rifle
Meeker
Summit County
Rifle
Denver
3,393,860
Eaton
Eaton
Rifle
Flagstaff
Catarina
Rifle
Rifle
Cheyenne
Rulison
Parachute

Greeley

co
wy
co
X

co
co
co
co

CcoO

X
CoO
NM
co
coO
co
co
co
co

CcO
coO

co

>

co
Cco
Wy
Cco
co

coO

Page 2 of 3

Year of Completion

2012
2012
2012
2012
2011
2011
2011
2011

2011

2013
2012
2012
2012
2012
2012
2012
2012

2011

2013
2013
2012
2012
2012
2012
2012
2012
2011
2011

2011



Material Mil Quantity Project Name City State Year of Completion

40 332,775 TLC Dawson Pork Pond Eddyville NE 2011
80 285,000 Leprino Foods WWTP Greeley Cco 2011
60 51,000 Little Missouri Composting Facility Marmarth ND 2011
60 74,520 Williams KP 32-17 Pit Parachute co 2011
60 124,200 Williams 88-1 Pit Rulison Cco 2011
40 254,475 SG Interests Somerset Cco 2011
60 57,600 Williams Cottonwood Pit Parachute co 2011
60 252,000 SG Interests Somerset co 2011
40 76,820 Williams 88-1 Pit Rulison co 2011
HDPE Textured Double Sided Total Square Ft 3,153,360
40 48,990 Spaur Dairy Eaton co 2013
60 807,300 Silo Field Cheyenne WY 2012
60 1,099,800 R360 Eagle Ford West Catarina X 2012
40 97,980 Dejour Energy Pad 21A Silt co 2012
60 75,400 Summit County LF Summit County co 2012
60 92,920 Bitter Creek Watershed Questa NM 2012
60 58,075 Encana J25W Rifle co 2012
60 25,000 Hukill Gulch Millsite Idaho Springs co 2011
60 69,690 Williams RWF 24-4 Pit Rulison CO 2011
60 778,205 East Regional LF Bennett CO 2011
PVC Total Square Ft 156,000
30 156,000 VSA Pond Laredo TX 2011
RPE Total Square Ft 115,212
36 12,914 Hunter Mesa Water Tank Rifle co 2012
45 102,298 SMRWMD Leachate Pond Lake Andes sD 2011
RPP Total Square Ft 173,280
45 27,480 South La Vista Tank Pueblo co 2011
60 145,800 DIA Glycol Pond 009 Cell 4 Denver co 2011

Thursday, June 06, 2013 Page 3 of 3



LY V| Transmittal Cover Sheet
L ¢

Archer Western
Contraclors

Pecos Wastewater Treatment Plant Upgrades

Project #: 05 — 9830 - 08 Archer Western Contractors Ltd.
Pecos, Texas Project # 213082

PH#214-048-7810  FX#214-948-8042
Date: 10/10/13 Submittal No. : SD — 02245 - 01A
Transmitted To: Transmitted From:
Ofelia Ochoa Allen Chupik
Park Hill Smith & Cooper Archer Western Contractors
810 East Yandell 2121 Avenue J, Suite 100
El Paso, Texas 79902 Arlington, TX 76006
Ph# 915-533-6811 PH# 817-401-6993
Package Transmitted For Delivered Via Tracking No.
Approval Newforma
Iltem# | QTY | Item Specification Description Notes Status

1 02245 Flexible Membrane Liner In Review

cC: Company Name Contact Name Copies Notes
Remarks

By this submittal, | hereby represent that | have determined and verified field measurements, field
construction criteria, materials, dimensions, catalog numbers and similar data and | have checked and
coordinated each item with other applicable approved shop drawings.

Digitally signed by Allen Chupik

A I I e n DN: en=Allen Chupik, o=Archer

Western Construction, ou,
email=achupik@walshgroup.co
Chupik ges 101013
p Date: 2013,10.10 13:49:14 -05'00"

Signature Date




Report Date
10/10/2013

TR GRMERTALR Quality Assurance Laboratory Test Results

Job Name: CLI Pecos WWTP Ponds
Sales Order: 71038
Required Testing: ASTM D 5397 - Standard Test Method for Evaluation of Stress Crack Resistance

of Polyolefin Geomembranes Using Notched Constant Tensile Load Test

Specification: > 300 hours
NCTL Results
Product Code Resin Lot (hours)
HDS-040AE-BBB-B-00 13H1055 PASS
HDS-040AE-BBB-B-00 13H1059 PASS
Approved By: Debra Gortemiller
Date Approved: September 16, 2013

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



From:FAX SERVICE 003

08/12/2013 00:15 Page 3 of 25

"/

To:12812308630 SEN7C0L COA MsgH1760863,0.1

<&>Formosa Plastics

FORMOSA PLASTICS CORPORATION, TEXAS

201 FORMOSA DRIVE
PO BOX 700
POINT COMFORT TX 77978

PHONE: ( 888 )FPCUSA3

Certificate of Analysis

CUSTOMER:GSE ENVIRONMENTAL, LLC (F
UP TRACK 14732 WESTFIELD

HOUSTON
PRODUCT :HL3812
RAILCAR GACK073512

TEST ITEM

Melt Index,g/l10min
HLMI, g/10 nin.
Density, g/cm3

S/0 NO : SEN7CO1
CUSTOMER PO : 03-073369
DATE SHIPPED: 8/11/13

TX 77070 LOT NO : 13H1055
WEIGHT (LB) : 186,550.00
CUSTID;FT03112 SPIDM4
REFERENCE METHOD TEST VALUE
ASTM D1238 .070
ASTM D1238 10.1
ASTM D1505 .9376

QC SUPERVISOR: LINDA KAO




From:FAX SERVICE 003

08/12/2013 00:15 Page 2 of 25

PN

N2

To:12812308630 SEN7C00 COA

Formosa Plastics’

FORMOSA PLASTICS CORPORATION, TEXAS

201 FORMOSA DRIVE
PO BOX 700
POINT COMFORT TX 77978

MsgH1780862.0,1

PHONE: ( 888 )FPCUSA3

Certificate of Analysis

CUSTOMER :GSE ENVIRONMENTAL, LLC (F
UP TRACK 14732 WESTFIELD

HOQUSTON
PRODUCT :HL3812
RAILCAR FPAXZ200897

TEST ITEM

Melt Index,g/l0min
HLMI, g/10 min.
Density, g/cm3

$/0 NO : SEN7CO0
CUSTOMER PO : 03-073369
DATE SHIPPED: 8/11/13

TX 77070 LOT NO : 13H1059
196,650.00

WEIGHT (LB)
CUSTID:ET03112

REFERENCE METHOD

ASTM D1238
ASTM D1238
ASTIN D1505

TEST VALUE

QC SUPERVISOR: LINDA KAO



From:FAX SERVICE 003

08/12/2013 00:15 Page 5 of 25

SN\

N2

To: 12812308630 SEN7C03 COA

Formosa Plastics’

FORMOSA PLASTICS CORPORATION, TEXAS

201 FORMOSA DRIVE
PO BOX 700

POINT COMFORT X 77978

MsgHl1760865.0.1

PHONE: ( 888 )FPCUSA3

Certificate of Analysis

CUSTOMER:GSE ENVIRONMENTAL, LLC (F
UP TRACK 14732 WESTFIELD

HOUSTON
PRODUCT :HL3812

RAILCAR FPAX970231

TEST ITEM

Melt Index,g/10min
HLMI, g/10 min.
Density, g/cm3

T 77070

S/0 NO : SEN7CO3
CUSTOMER PO : 03-073369
DATE SHIPPED: 8/11/13

LOT NO ¢ 13H1060
WEIGHT (LB) 198,400.00

CUSTID:FT03112 SPIDMN4
REFERENCE METHOD TEST VALUE
ASTM D1238 .070
ASTM D1238 10.5
ASTM D1505 . 9372

QC SUPERVISOR: LINDA KAO



From:FAX SERVICE 003

08/12/2013 00:15 Page 6 of 25

A\

N\

To:12812308630 SEN7C04 COA

Formosa Plastics’

FORMOSA PLASTICS CORPORATION, TEXAS

201 EFORMOSA DRIVE
PO BOX 700
POINT COMEORT TX 77978

Msgh1760866.0,1

PHONE: ( 888 )FPCUSA3

Certificate of Analysis

CUSTOMER :GSE ENVIRONMENTAL, LLC (F
UP TRACK 14732 WESTFIELD

HOUSTON
PRODUCT :HL3812
RAILCAR FPAKX201386

TEST ITEM

Melt Index,g/10min
HLMI, g/10 min.
Density, g/cm3

S/0 NO : SEN7C04

CUSTOMER PO : 03-073369

DATE SHIPPED: 8/11/13

TX 77070 LOT NO : 13H1066
198,000.00
CUSTID:ETO3112 SPIDNM4

WEIGHT (LB)

REFERENCE METHOD TEST VALUE
ASTIM D1238 070
ASTM D1238 10.6
ASTM D1505 9373

QC SUPERVISOR: LINDA KAO



From:FAX SERVICE 007

08/13/2013 00:30 Page 24 of 25

PN

N2

To:12812308630 SEN7C08 COA

Formosa Plastics’

FORMOSA PLASTICS CORPORATION, TEXAS

201 EFORMOSA DRIVE
PO BOX 700
POINT COMEORT TX 77978

MsgHl781948.0.1

PHONE: ( 888 )FPCUSA3

Certificate of Analysis

CUSTOMER:GSE ENVIRONMENTAL, LLC (F
UP TRACK 14732 WESTFIELD

HOUSTON
PRODUCT :HL3812
RAILCAR EPAX200447

TEST ITEM

Melt Index,qg/10min
HLMI, g/10 min.
Density, g/cm3

S/0 NO : SEN7C08

CUSTOMER PO : 03-073369
DATE SHIPPED: 8/12/13

TX 77070 LOT NOQ : 13H1067
WEIGHT (LB) 198,050.00
CUSTID;:FT03112 SPIDM4
REFERENCE METHOD TEST VALUE
ASTM D1238 .070
ASTM D1238 10.8
ASTM D1505 9373

QC SUPERVISOR: LINDA KAO



Chevron Phillips

—
CPChem

8/1/2013 7:49:24 AM PAGE

1/001

Fax Server

CoA Date: 09/01/2013

Certificate of Analysis

Shipped To: GSE ENVIRONMENTAL, LLC
19103 GUNDLE ROAD

Delivery #: 88708762
PO #: 03-073364

WESTFIELD TX 77090 Weight: 193300 LB
USA Ship Date: 09/01/2013
Package: BULK
Recipient: BOHAC Mode: Hopper Car
Fax: Car #: PSPX001389
Seal No: 314078
Product:
MARLEX POLYETHYLENE K306 BULK
Lot Number: H8232578
Property Test Method Value Unit
Melt Index ASTM D1238 0.1 g/10mi
HLMI Flow Rate ASTM D1238 10.4 g/10mi
Density D1505 or D4883 0.937 glcm3
Production Date 08/13/2013

The data set forth herein have been carefully compiled by Chevron Phillips Chemical Company LP (CPChem).
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.

Troy Griffin

Quality Systems Coordinator

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

Page 1 of




Chevron Phillips

9/1/2013 7:52:48 AM PAGE

1/001 Fax Server

—— CoA Date: 09/01/2013
CPChem
Certificate of Analysis
Shipped To: GIE ENVIRONMENTAL, LL¢ Delivery #: 88708803
LI0T GUNDLE ROAD PO #; 03-073659
WESTFTRLD TX 77020 Waeight: 187900 LB
[T3A Ship Date: 09/01/2013
Package: BULK
Recipient: BOHAC Mode: Hopper Car
Fax: Car #: PSPX002195
Seal No: 314130
Product:
MARLEX POLYETHYLENE K306 BULK
Lot Number: H8232580
Property Test Method Value Unit
Melt Index ASTM D1238 0.1 a/10mi
HLMI Flow Rate ASTM D1238 10.4 g/10mi
Density D1505 or D4883 0.937 glem3
Production Date 08/14/2013

The data set forth herein have been carefully compiled by Chevion Phillips Chemical Company LP (CPChem).
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.

Sy B

Troy Griffin
Quality Systems Coordinator

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

Page 1 of 1




From:FAX SERVICE 003

08/12/2013 00:15 Page 5 of 25

<&

To:12812308630 SEN7C03 COA

Formosa Plastics’

FORMOSA PLASTICS CORPORATION, TEXAS

201 EORMOSA DRIVE
PO BOX 700
POINT COMFORT TX 77978

MsgH1760865.0. 1

PHONE: ( 888 )FPCUSA3

Certificate of Analysis

CUSTOMER:GSE ENVIRONMENTAL, LLC (F
UP TRACK 14732 WESTFIELD

HOUSTON
PRODUCT :HL3812
RAILCAR FPAX970231

TEST ITEM

Melt Index,g/10min
HLMI, g/10 min.
Density, g/cm3

S/0 NO : SEN7C03
CUSTOMER PO : 03-073369
DATE SHIPPED: 8/11/13

TK 77070 LOT NO ¢ 13H1060
198,400.00

WEIGHT (LB)
CUSTID:FT03112

REFERENCE METHOD

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

ASTM D1238
ASTM D1238
ASTM D1505

TEST VALUE

QC SUPERVISOR: LINDA KAO



Order
Customer
Project Name

GSE Roll Allocation

SO-071038
Colorado Lining Company
CLI Pecos WWTP Ponds

Roll# Resin Lot Product Code Mfg Date Length
107165400 13H1055 HDS-040AE-BBB-B-00 9/13/2013 870
107165401 13H1055 HDS-040AE-BBB-B-00 9/13/2013 870
107165402 13H1055 HDS-040AE-BBB-B-00 9/13/2013 870
107165403 13H1055 HDS-040AE-BBB-B-00 9/13/2013 870
107165404 13H1055 HDS-040AE-BBB-B-00 9/13/2013 870
107165405 13H1055 HDS-040AE-BBB-B-00 9/13/2013 870
107165406 13H1055 HDS-040AE-BBB-B-00 9/13/2013 870
107165407 13H1055 HDS-040AE-BBB-B-00 9/13/2013 870
107165408 13H1059 HDS-040AE-BBB-B-00 9/13/2013 870
107165409 13H1059 HDS-040AE-BBB-B-00 9/13/2013 870
107165410 13H1059 HDS-040AE-BBB-B-00 9/13/2013 870
107165411 13H1059 HDS-040AE-BBB-B-00 9/13/2013 870
107165413 13H1059 HDS-040AE-BBB-B-00 9/13/2013 870
107165414 13H1059 HDS-040AE-BBB-B-00 9/14/2013 870
107165416 13H1059 HDS-040AE-BBB-B-00 9/14/2013 870
107165417 13H1059 HDS-040AE-BBB-B-00 9/14/2013 870
107165418 13H1059 HDS-040AE-BBB-B-00 9/14/2013 870
107165419 13H1059 HDS-040AE-BBB-B-00 9/14/2013 870
107165420 13H1059 HDS-040AE-BBB-B-00 9/14/2013 870
107165421 13H1059 HDS-040AE-BBB-B-00 9/14/2013 870
107165422 13H1059 HDS-040AE-BBB-B-00 9/14/2013 870
107165423 13H1059 HDS-040AE-BBB-B-00 9/14/2013 870
107165424 13H1059 HDS-040AE-BBB-B-00 9/14/2013 870
107165425 13H1059 HDS-040AE-BBB-B-00 9/14/2013 870

GSE 8.2.4-020 Rev 01 02/10
Monday, September 16, 2013

Page: 1 of 1



Order
Customer

Project Name

GSE Roll Allocation

S0-071038
Colorado Lining Company
CLI Pecos WWTP Ponds

Roll# Resin Lot Product Code Mfg Date Lengﬂ.
103196614 HB8232578 HDS-060AE-BBB-B-00 9/14/2013 560
103196615 H8232578 HDS-060AE-BBB-B-00 9/14/2013 560
103196616 H8232578 HDS-060AE-BBB-B-00 9/14/2013 560
103196617 H8232578 HDS-060AE-BBB-B-00 9/14/2013 560
103196618 H8232578 HDS-060AE-BBB-B-00 9/14/2013 560
103196619 H8232578 HDS-060AE-BBB-B-00 9/14/2013 560
103196620 H8232578 HDS-060AE-BBB-B-00 9/14/2013 560
103196621 H8232578 HDS-060AE-BBB-B-00 9/14/2013 560
103196622 H8232578 HDS-060AE-BBB-B-00 9/14/2013 560
103196623 H8232578 HDS-060AE-BBB-B-00 9/15/2013 560
103196624 H8232578 HDS-060AE-BBB-B-00 9/15/2013 560
103196625 H8232578 HDS-060AE-BBB-B-00 9/15/2013 560
103196626 HB8232578 HDS-060AE-BBB-B-00 9/15/2013 560
103196627 H8232578 HDS-060AE-BBB-B-00 9/15/2013 560
103196629 H8232578 HDS-060AE-BBB-B-00 9/15/2013 560
103196630 H8232578 HDS-060AE-BBB-B-00 9/15/2013 560
103196631 H8232578 HDS-060AE-BBB-B-00 9/15/2013 560
103196632 HB8232578 HDS-060AE-BBB-B-00 9/15/2013 560
103196633 H8232580 HDS-060AE-BBB-B-00 9/15/2013 560
103196634 H8232580 HDS-060AE-BBB-B-00 9/15/2013 560
103196635 H8232580 HDS-060AE-BBB-B-00 9/15/2013 560
103196636 H8232580 HDS-060AE-BBB-B-00 9/15/2013 560
103196637 HB8232580 HDS-060AE-BBB-B-00 9/15/2013 560
103196638 H8232580 HDS-060AE-BBB-B-00 9/15/2013 560

GSE 8.2.4-020 Rev 01 02/10
Monday, September 16, 2013

Page: 1 of 1



Report Date
10/10/2013

RN e Quality Assurance Laboratory Test Results

Job Name: CLI Pecos WWTP Ponds
Sales Order: 71038
Required Testing: ASTM D 5397 - Standard Test Method for Evaluation of Stress Crack Resistance

of Polyolefin Geomembranes Using Notched Constant Tensile Load Test

Specification: > 300 hours
NCTL Results
Product Code Resin Lot (hours)
HDS-060AE-BBB-B-00 H8232578 PASS
HDS-060AE-BBB-B-00 H8232580 PASS
Approved By: Debra Gortemiller
Date Approved: September 16, 2013

The above stated data shall not be reproduced except in full, without the written approval of the laboratory.
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Chevron Phillips 9/1/2013 7:52:48 AM PAGE 1/001 Fax Server

__’,_--:3.’ CnA Data. 09/01/2013
CPChem
Certificate of Analysis
Shipped To: GZE ENVIRONMENTAL, LLC Delivery #: 88708803
A GUNDLE ROADR PO #: 03-073659
WESTETELD TX 77020 Weight: 187900 LB

Ship Date: 09/01/2013
Package: BULK
Recipient: BOHAC Mode: Hopper Car
Fax: Car # PSPX002195
Seal No: 314130

Product:
MARLEX POLYETHYLENE K306 BULK

Lot Number: H8232580

Property Test Method Value Unit
Melt Index ASTM D1238 0.1 g/10mi
HLMI Flow Rate ASTM D1238 10.4 g/10mi
Density D1505 or D4883 0.937 glem3
Production Date 08/14/2013

The data set foith herein have been carefully compiled by Chevron Phillips Chemical Company LP (CPChem).
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 Sl

Troy Griffin
Quality Systems Coordinator

For CoA questions contact Custorer Service Representative at 800-231-1212
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Order
Customer
Project Name

GSE Roll Allocation

SO-071038
Colorado Lining Company
CLI Pecos WWTP Ponds

Roll# Resin Lot Product Code Mfg Date Length
107165512 13H1060 HDS-040AE-BBB-B-00 9/21/2013 870
107165513 13H1060 HDS-040AE-BBB-B-00 9/21/2013 870
107165514 13H1060 HDS-040AE-BBB-B-00 9/21/2013 870
107165517 13H1060 HDS-040AE-BBB-B-00 9/21/2013 870
107165518 13H1060 HDS-040AE-BBB-B-00 9/21/2013 870
107165519 13H1060 HDS-040AE-BBB-B-00 9/21/2013 870
107165520 13H1060 HDS-040AE-BBB-B-00 9/21/2013 870
107165521 13H1060 HDS-040AE-BBB-B-00 9/21/2013 870
107165522 13H1060 HDS-040AE-BBB-B-00 9/21/2013 870
107165523 13H1060 HDS-040AE-BBB-B-00 9/21/2013 870
107165529 13H1060 HDS-040AE-BBB-B-00 9/22/2013 870
107165530 13H1066 HDS-040AE-BBB-B-00 9/22/2013 870
107165531 13H1066 HDS-040AE-BBB-B-00 9/22/2013 870
107165532 13H1066 HDS-040AE-BBB-B-00 9/22/2013 870
107165533 13H1066 HDS-040AE-BBB-B-00 9/22/2013 870
107165535 13H1066 HDS-040AE-BBB-B-00 9/22/2013 870
107165536 13H1066 HDS-040AE-BBB-B-00 9/22/2013 870
107165537 13H1066 HDS-040AE-BBB-B-00 9/22/2013 870
107165539 13H1066 HDS-040AE-BBB-B-00 9/22/2013 870
107165540 13H1066 HDS-040AE-BBB-B-00 9/22/2013 870
107165541 13H1066 HDS-040AE-BBB-B-00 9/22/2013 870
107165542 13H1066 HDS-040AE-BBB-B-00 9/23/2013 870
107165543 13H1066 HDS-040AE-BBB-B-00 9/23/2013 870
107165544 13H1066 HDS-040AE-BBB-B-00 9/23/2013 870

GSE 8.2.4-020 Rev 01 02/10
Monday, September 23, 2013
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Order
Customer

Project Name

GSE Roll Allocation

S0-071038
Colorado Lining Company
CLI Pecos WWTP Ponds

Roll# Resin Lot Product Code Mfg Date Length
103196654 H8232580 HDS-060AE-BBB-B-00 9/17/12013 560
103196657 H8232580 HDS-060AE-BBB-B-00 9/17/2013 560
103196660 H8232580 HDS-060AE-BBB-B-00 9/17/2013 560
103196661 H8232580 HDS-060AE-BBB-B-00 9/17/2013 560
103196662 H8232580 HDS-060AE-BBB-B-00 9/17/2013 560
107165481 13H1060 HDS-060AE-BBB-B-00 9/18/2013 560
107165482 13H1060 HDS-060AE-BBB-B-00 9/18/2013 560
107165483 13H1060 HDS-060AE-BBB-B-00 9/18/2013 560
107165484 13H1060 HDS-060AE-BBB-B-00 9/19/2013 560
107165485 13H1060 HDS-060AE-BBB-B-00 9/19/2013 560
107165486 13H1060 HDS-060AE-BBB-B-00 9/19/2013 560
107165487 13H1060 HDS-060AE-BBB-B-00 9/19/2013 560
107165488 13H1060 HDS-060AE-BBB-B-00 9/19/2013 560
107165489 13H1060 HDS-060AE-BBB-B-00 9/19/2013 560
107165490 13H1060 HDS-060AE-BBB-B-00 9/19/2013 560
107165491 13H1060 HDS-060AE-BBB-B-00 9/19/2013 560
107165492 13H1060 HDS-060AE-BBB-B-00 9/19/2013 560
107165493 13H1060 HDS-060AE-BBB-B-00 9/19/2013 560
107165494 13H1060 HDS-060AE-BBB-B-00 9/19/2013 560
107165495 13H1060 HDS-060AE-BBB-B-00 9/19/2013 560
107165496 13H1060 HDS-060AE-BBB-B-00 9/19/2013 560
107165497 13H1060 HDS-060AE-BBB-B-00 9/19/2013 560
107165498 13H1060 HDS-060AE-BBB-B-00 9/20/2013 560
107165499 13H1060 HDS-060AE-BBB-B-00 9/20/2013 560
107165500 13H1060 HDS-060AE-BBB-B-00 9/20/2013 560
107165501 13H1060 HDS-060AE-BBB-B-00 9/20/2013 560
107165502 13H1060 HDS-060AE-BBB-B-00 9/20/2013 560
107165504 13H1060 HDS-060AE-BBB-B-00 9/20/2013 560
107165505 13H1060 HDS-060AE-BBB-B-00 9/20/2013 560
107165506 13H1060 HDS-060AE-BBB-B-00 9/20/2013 560
107165507 13H1060 HDS-060AE-BBB-B-00 9/20/2013 560
107165508 13H1060 HDS-060AE-BBB-B-00 9/20/2013 560
108172019 13H1067 HDS-060AE-BBB-B-00 9/22/2013 560
108172020 13H1067 HDS-060AE-BBB-B-00 9/22/2013 560
108172021 13H1067 HDS-060AE-BBB-B-00 9/22/2013 560
108172022 13H1067 HDS-060AE-BBB-B-00 9/23/2013 560
108172023 13H1067 HDS-060AE-BBB-B-00 9/23/2013 560
108172024 13H1067 HDS-060AE-BBB-B-00 9/23/2013 560
108172025 13H1067 HDS-060AE-BBB-B-00 9/23/2013 560

GSE 8.2.4-020 Rev 01 02/10
Monday, September 23, 2013

Page: 1 of 1



Report Date
10/10/2013

SRV RGBT Quality Assurance Laboratory Test Results

Job Name: CLI Pecos WWTP Ponds
Sales Order: 71038
Required Testing: ASTM D 5397 - Standard Test Method for Evaluation of Stress Crack Resistance

of Polyolefin Geomembranes Using Notched Constant Tensile Load Test

Specification: > 300 hours
NCTL Results
Product Code Resin Lot (hours)
HDS-040AE-BBB-B-00 13H1055 PASS
HDS-040AE-BBB-B-00 13H1059 PASS
HDS-040AE-BBB-B-00 13H1060 PASS
HDS-040AE-BBB-B-00 13H1066 PASS
Approved By: Debra Gortemiller
Date Approved: September 23, 2013

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



Report Date
10/10/2013

NG Quality Assurance Laboratory Test Results

Job Name: CLI Pecos WWTP Ponds
Sales Order: 71038
Required Testing: ASTM D 5397 - Standard Test Method for Evaluation of Stress Crack Resistance

of Polyolefin Geomembranes Using Notched Constant Tensile Load Test

Specification: > 300 hours
NCTL Results
Product Code Resin Lot (hours)
HDS-060AE-BBB-B-00 H8232578 PASS
HDS-060AE-BBB-B-00 H8232580 PASS
HDS-060AE-BBB-B-00 13H1060 PASS
HDS-060AE-BBB-B-00 13H1067 PASS
Approved By: Debra Gortemiller
Date Approved: September 23, 2013

The above stated data shall not be reproduced except in full, without the written approval of the laboratory.
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From:FAX SERVICE 003

08/12/2013 00:15 Page 5 of 25

PN

&>

To:12812308630 SEN7C03 COA

Formosa Plastics’

FORMOSA PLASTICS CORPORATION, TEXAS

201 FORMOSA DRIVE
PO BOX 700
POINT COMFORT TX 77978

Msghl1760865,0.1

PHONE: ( 888 )FPCUSA3

Certificate of Analysis

CUSTOMER:GSE ENVIRONMENTAL, LLC (F
UP TRACK 14732 WESTFIELD

HOUSTON
PRODUCT :HL3812
RAILCAR FPAK970231

TEST ITEM

-

Melt Index,g/10min
HLMI, g/10 min.
Pensity, g/cm3

TX 77070 LOT NO

S/0 NO : SEN7C03

CUSTOMER PO : 03-073369

DATE SHIPPED: 8/11/13

: 13H1060
198,400.00

WEIGHT (LB)
CUSTID:ET03112

REFERENCE METHOD

ASTM D1238
ASTM D1238
ASTM D1505

TEST VALUE

QC SUPERVISOR: LINDA KAO



From:FAX SERVICE 003

0871272013 00:15 Page 6 of 25

SR\

N\

To:12812308630 SEN7C04 COA

Formosa Plastics’

FORMOSA PLASTICS CORPORATION, TEXAS

201 FORMOSA DRIVE
PO BOX 700

POINT COMFORT TX 77978

MsgHl1760866.0. 1

PHONE: ( 888 )FPCUSA3

Certificate of Analysis

CUSTOMER:GSE ENVIRONMENTAL, LLC (F
UP TRACK 14732 WESTFIELD

HOUSTON
PRODUCT :HL3812

RAILCAR FPAK201386

TEST ITEM

Melt Index,g/10min
HLMI, g/10 min.
Density, g/cm3

TX 77070

S/0 NO : SEN7C04
CUSTOMER PO : 03-073369
DATE SHIPPED: 8/11/13

LOT NO : 13H1066
WEIGHT (LB) 198,000.00

CUSTID;:ET03112 SPIDM4
REFERENCE METHOD TEST VALUE
ASTM D1238 .070
ASTM D1238 10.6
ASTM D1505 9373

Londas Kas

QC SUPERVISOR: LINDA KAO



From:FAX SERVICE 007

08/13/2013 00:30 Page 24 of 25

PN

N2

To:12812308630 SEN7C08 COA

Formosa Plastics’

FORMOSA PLASTICS CORPORATION, TEXAS

201 EFORMOSA DRIVE
PO BOX 700
POINT COMEORT TX 77978

MsgH17681948.0.1

PHONE: ( 888 )FPCUSA3

Certificate of Analysis

CUSTOMER :GSE ENVIRONMENTAL, LLC (F
UP TRACK 14732 WESTFIELD

HOUSTON
PRODUCT :HL3812
RAILCAR FPAX200447

TEST ITEM

Melt Index,g/10min
HLMI, g/10 min.
Density, g/cm3

S/0 NO : SEN7C08

CUSTOMER PO : 03-073369

DATE SHIPPED: 8/12/13

TX 77070 LOT NO : 13H1067
WEIGHT (LB) :  198,050.00
CUSTID;FT03112 SPIDM4
REFERENCE METHOD TEST VALUE
ASTM D1238 .070
ASTM D1238 10.8
ASTM D1505 .9373

QC SUPERVISOR: LINDA KAO



Order
Customer
Project Name

GSE Roll Allocation

S0O-071038
Colorado Lining Company
CLI Pecos WWTP Ponds

Roll# Resin Lot Product Code Mfg Date Length
107165545 13H1066 HDS-040AE-BBB-B-00 9/23/2013 870
107165546 13H1066 HDS-040AE-BBB-B-00 9/23/2013 870
107165547 13H1066 HDS-040AE-BBB-B-00 9/23/2013 870
107165549 13H1066 HDS-040AE-BBB-B-00 9/23/2013 870
107165550 13H1066 HDS-040AE-BBB-B-00 9/23/2013 870
107165551 13H1066 HDS-040AE-BBB-B-00 9/23/2013 870
107165552 13H1066 HDS-040AE-BBB-B-00 9/23/2013 870
107165553 13H1066 HDS-040AE-BBB-B-00 9/23/2013 870
107165554 13H1066 HDS-040AE-BBB-B-00 9/23/2013 870
107165555 13H1066 HDS-040AE-BBB-B-00 9/23/2013 870
107165556 13H1066 HDS-040AE-BBB-B-00 9/23/2013 870
107165557 13H1066 HDS-040AE-BBB-B-00 9/24/2013 870

GSE 8.2.4-020 Rev 01 02/10
Tuesday, September 24, 2013

Page: 1 of 1



Report Date
10/10/2013

RGN MERTAL Quality Assurance Laboratory Test Results

Job Name: CLI Pecos WWTP Ponds
Sales Order: 71038
Required Testing: ASTM D 5397 - Standard Test Method for Evaluation of Stress Crack Resistance

of Polyolefin Geomembranes Using Notched Constant Tensile Load Test

Specification: > 300 hours
NCTL Results
Product Code Resin Lot (hours)
HDS-060AE-BBB-B-00 H8232578 PASS
HDS-060AE-BBB-B-00 H8232580 PASS
HDS-060AE-BBB-B-00 13H1060 PASS
HDS-060AE-BBB-B-00 13H1067 PASS
Approved By: Debra Gortemiller
Date Approved: September 23, 2013

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



Report Date
10/10/2013

S TRONME AL Quality Assurance Laboratory Test Results

Job Name: CLI Pecos WWTP Ponds
Sales Order: 71038
Required Testing: ASTM D 5397 - Standard Test Method for Evaluation of Stress Crack Resistance

of Polyolefin Geomembranes Using Notched Constant Tensile Load Test

Specification: > 300 hours
NCTL Results
Product Code Resin Lot (hours)
HDS-040AE-BBB-B-00 13H1055 PASS
HDS-040AE-BBB-B-00 13H1059 PASS
HDS-040AE-BBB-B-00 13H1060 PASS
HDS-040AE-BBB-B-00 13H1066 PASS
Approved By: Debra Gortemiller
Date Approved: September 23, 2013

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



Order
Customer
Project Name

GSE Roll Allocation

S0O-071038
Colorado Lining Company
CLI Pecos WWTP Ponds

Roll# Resin Lot Product Code Mfg Date Length
107165503 13H1060 HDS-060AE-BBB-B-00 9/20/2013 560
107165510 13H1060 HDS-060AE-BBB-B-00 9/20/2013 560
107165511 13H1060 HDS-060AE-BBB-B-00 9/20/2013 560
108172026 13H1067 HDS-060AE-BBB-B-00 9/23/2013 560
108172027 13H1067 HDS-060AE-BBB-B-00 9/23/2013 560
108172028 13H1067 HDS-060AE-BBB-B-00 9/23/2013 560
108172029 13H1067 HDS-060AE-BBB-B-00 9/23/2013 560
108172030 13H1067 HDS-060AE-BBB-B-00 9/23/2013 560
108172031 13H1067 HDS-060AE-BBB-B-00 9/23/2013 560
108172032 13H1067 HDS-060AE-BBB-B-00 9/23/2013 560
108172033 13H1067 HDS-060AE-BBB-B-00 9/23/2013 560
108172034 13H1067 HDS-060AE-BBB-B-00 9/23/2013 560
108172035 13H1067 HDS-060AE-BBB-B-00 9/23/2013 560
108172036 13H1067 HDS-060AE-BBB-B-00 9/23/2013 560
108172037 13H1067 HDS-060AE-BBB-B-00 9/23/2013 560
108172038 13H1067 HDS-060AE-BBB-B-00 9/23/2013 560
108172039 13H1067 HDS-060AE-BBB-B-00 9/23/2013 560

GSE 8.2.4-020 Rev 01 02/10
Tuesday, September 24, 2013

Page: 1 of 1
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From:FAX SERVICE 003

08/12/2013 00:15 Page 6 of 25

PN

N\

To:12812308630 SEN7C04 COA

Formosa Plastics’

FORMOSA PLASTICS CORPORATION, TEXAS

201 EORMOSA DRIVE
PO BOX 700

POINT COMEORT TX 77978

MsgH1760866.0.1

PHONE: ( 888 )FPCUSA3

Certificate of Analysis

CUSTOMER:GSE ENVIRONMENTAL, LLC (F
UP TRACK 14732 WESTFIELD

HOUSTON
PRODUCT :HL3812

RAILCAR FPAX201386

TEST ITEM

Melt Index,g/10min
HLMI, g/10 min.
Density, g/cm3

5/0 NO : SEN7C04
CUSTOMER PO : 03-073369
DATE SHIPPED: 8/11/13

TX 77070 LOT NO : 13H1066
WEIGHT (LB) 198,000.00

CUSTID;ET03112 SPIDM4
REFERENCE METHOD TEST VALUE
ASTM D1238 .070
ASTM D1238 10.6
ASTM D1505 9373

QC SUPERVISOR: LINDA KAO



From:FAX SERVICE 007

08/13/2013 00:30 Page 24 of 25

NS

N2

To:12812308630 SEN7C08 COA

Formosa Plastics’

FORMOSA PLASTICS CORPORATION, TEXAS

201 EORMOSA DRIVE
PO BOX 700
POINT COMEORT TX 77978

MsgH1761948.0,1

PHONE: ( 888 )FPCUSA3

Certificate of Analysis

CUSTOMER:GSE ENVIRONMENTAL, LLC (F
UP TRACK 14732 WESTFIELD

HOUSTON
PRODUCT :HL3812
RAILCAR FPAX200447

TEST ITEM

Melt Index,g/10min
HLMI, g/10 min.
Density, g/cm3

S/0 NO : SEN7C08
CUSTOMER PO : 03-073369
DATE SHIPPED: 8/12/13

TX 77070 LOT NO : 13H1067
198,050.00

WEIGHT (LB)
CUSTID:FT03112

REFERENCE METHOD

ASTM D1238
ASTM D1238
ASTM D1505

TEST VALUE
-070
10.8

. 9373

QC SUPERVISOR: LINDA KAO



Order
Customer
Project Name

GSE Roll Allocation

S0O-071038
Colorado Lining Company
CLI Pecos WWTP Ponds

Roll# Resin Lot Product Code Mfg Date Length
107165568 13H1066 HDS-060AE-BBB-B-00 9/24/2013 560
107165569 13H1066 HDS-060AE-BBB-B-00 9/24/2013 560
107165570 13H1066 HDS-060AE-BBB-B-00 9/24/2013 560
107165571 13H1066 HDS-060AE-BBB-B-00 9/25/2013 550
107165572 13H1066 HDS-060AE-BBB-B-00 9/25/2013 560
107165573 13H1066 HDS-060AE-BBB-B-00 9/25/2013 560
107165574 13H1066 HDS-060AE-BBB-B-00 9/25/2013 560
107165575 13H1066 HDS-060AE-BBB-B-00 9/25/2013 560
107165576 13H1066 HDS-060AE-BBB-B-00 9/25/2013 560
108172041 13H1067 HDS-060AE-BBB-B-00 9/24/2013 560
108172042 13H1067 HDS-060AE-BBB-B-00 9/24/2013 560
108172043 13H1067 HDS-060AE-BBB-B-00 9/24/2013 560
108172044 13H1067 HDS-060AE-BBB-B-00 9/24/2013 560
108172045 13H1067 HDS-060AE-BBB-B-00 9/24/2013 560
108172046 13H1067 HDS-060AE-BBB-B-00 9/24/2013 560
108172047 13H1067 HDS-060AE-BBB-B-00 9/24/2013 560
108172048 13H1067 HDS-060AE-BBB-B-00 9/24/2013 560
108172049 13H1067 HDS-060AE-BBB-B-00 9/24/2013 560
108172050 13H1067 HDS-060AE-BBB-B-00 9/24/2013 560
108172051 13H1067 HDS-060AE-BBB-B-00 9/24/2013 560
108172052 13H1067 HDS-060AE-BBB-B-00 9/24/2013 560

GSE 8.2.4-020 Rev 01 02/10
Wednesday, September 25, 2013

Page: 1 of 1



01/20 - - L0A2Y 620-F'2'8-3SD

€044 X1 'UOISNOH PEOY BIPUND E0LEL

*Aiojeioqge] ey jo [eacidde uanum Inoylm '|iny Ul ideaxe "peonpoidal 8q 10U [jBys Lodal 18] S|

Jabeuey Asojeioqe]

oL LL'E S¥6°0 251 &% £5 ev6 LBL ZEE z0e ai LL a51 ISH 09 29 2502L1801
oL LL'E S¥6°0 251 6% £5 ev6 164 cge 20g 91 Ll 851 [8+18 09 29 L502L1801
0L L8 Sp6'0 est 6% €5 e L6L cee 20e 1 L 961 ISt 85 09 050241801
0l or'Z  S¥E0 218 6% €5 L16 818 SLe L0E 9i Lh 29l i 65 19 6702LI801
0l or'e SP6°0 PS5l -1 €5 LIB 818 Sle L0E al Ll c9l i 65 19 8r02L1801
1] or'e S¥E0 ¥Si :1:4 £S5 LIB :15 Sle LOE 9l L 29l rl 65 L9 LP0ELLBOL
0L L5E 9v60 518 6% 33 0zZ6 iy gece oLe gL gl 951 irl LS 09 9r0ELLBOL
0L L52 9v6'0 (5=1% 6% 3 0zg6 iv8 gce ole 9l g1 951 vl LS 09 SP0cL180}
(1] 152 9¥60 151 6% 1S 026 L¥8 £2€ 0lE 9l L] 951 yA 4} S5 09 ¥r02L1804
ok 6E2 £r6°0 €51 ar (8] a¥6 68 gee 60E 9l Ll gs1 ¥l L5 09 EP02LI80L
118 6E'E £¥6°0 €51 8r 8] 9¥6 68 22E B0E gl Ll gs1 FaA4S L5 19 2¥02L1801
0t BE'Z E¥6°0 E51 8 (3] 9v6 68 228 B60E gl Ll 651 ivk L5 09 LFOELLBOL
118 8r'e EVE0 514" iy (3] £96 ¥s8 0ee 60E 9l =13 ovi Evl i5 08 9/5591L01
oL gr'e E¥E0 6F1 iy (3] 986 ¥s8 0EeE 60E 91 =18 arl Erl 95 09 G§/5691.L01
oL 8r'e  EPED BtlL Va4 S 196 ¥58 0ge 60€ 9l 9l ¥l el 95 09 $LGGOLLOL
(1] g€Le  vv60 v St 6% 488 ¥9L 00€ 992 91 =18 ovl VEL L5 19 €/8591L01
ok EL'2  Pv¥EO ovl St 6% 188 $9. 00€ 992 9l 9l ovl VEL 85 19 2L5S91L01
0k €L ¥r60 arl S¥ 6% 188 9L ooe 992 a1 gl ovi vEL 65 29 L£SS9LLOL
0L {92 ¥¥6°0 ES51 o 8] 998 £08 0oE 682 91 A S 251 BEL 09 29 045591401
01 192 ¥PE0 £51 o (8] 998 £08 oog 682 91 L g5l BEL 8S 19 695591.01
1]} 192 ¥FE0 £51 9f [£+] 998 £08 0o 682 9L Ll 25l 8EL B5 29 895591.L01
By gz §meme CNY oo Cumia  GoSkea  (obbea (o Heso (issa  olebea (0 ema  diewsa WISV . HUSY 19quInp ||oH
u_‘m.m Y T rind bty s uoaBen  vopBua TS uoEbiom  uoBisa  wilshs  ufbeis  wewo  obeseny
E_..Eusm 'a uogrey o) fea) weag weaig yeag PiatA PiOL, Pt PIOA
uogQIED
00-8-9889-3v090-SAH SN X1 sodad Auedwo Bulur opeiojo) 8€0120-0S
Jaquiny 7089 awepN janpoid uoneao josloid auwrep Jawoisng ‘ON 18pJ0 S38jES

£102/5z/des ajeg oday

1 jo | abed

140d34d v1vad 1S31 1104d

SIVINIWNOQYIANT

5771 ‘[ElUSWUGIIAUT 38D w m o



Report Date
10/10/2013

T RBMER TR Quality Assurance Laboratory Test Results

Job Name: CLI Pecos WWTP Ponds
Sales Order: 71038
Required Testing: ASTM D 5397 - Standard Test Method for Evaluation of Stress Crack Resistance

of Polyolefin Geomembranes Using Notched Constant Tensile Load Test

Specification: > 300 hours

NCTL Results
Product Code Resin Lot (hours)
HDS-060AE-BBB-B-00 H8232578 PASS
HDS-060AE-BBB-B-00 H8232580 PASS
HDS-060AE-BBB-B-00 13H1060 PASS
HDS-060AE-BBB-B-00 13H1067 PASS
HDS-060AE-BBB-B-00 13H1066 PASS
Approved By: Debra Gortemiller
Date Approved: September 25, 2013

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



From:FAX SERVICE 003

08/12/2013 00:15 Page 8 of 25

s

To:128123086830 SEN7C04 COA

<&>Formosa Plastics

FORMOSA PLASTICS CORPORATION, TEXAS

201 FORMOSA DRIVE
PO BOX 700

POINT COMEORT TX 77978

MsgHl1760866.0, 1

PHONE: ( 888 )FPCUSA3

Certificate of Analysis

CUSTOMER:GSE ENVIRONMENTAL, LLC (F
UP TRACK 14732 WESTFIELD

HOUSTON
PRODUCT :HL3812

RAILCAR FPAK201386

TEST ITEM

Melt Index,g/10min
HLMI, g/10 min,
Density, g/cm3

S/0 NO : SEN7C04

CUSTOMER PO : 03-073369

DATE SHIPPED: 8/11/13

TX 77070 LOT NO : 13H1066

WEIGHT (LB) 198,000.00

CUSTID;ET03112 SPIDM4
REFERENCE METHOD TEST VALUE
ASTM D1238 .070
ASTM D1238 10.6
ASTM D1505 9373

QC SUPERVISOR: LINDA KO



Order
Customer
Project Name

GSE Roll Allocation

S0O-071038
Colorado Lining Company
CLI Pecos WWTP Ponds

Roll# Resin Lot Product Code Mfg Date Length
102174259 H8232571 HDS-040AE-BBB-B-00 9/23/2013 870
102174260 H8232571 HDS-040AE-BBB-B-00 9/23/2013 870
102174261 H8232571 HDS-040AE-BBB-B-00 9/23/2013 870
102174262 H8232571 HDS-040AE-BBB-B-00 9/23/2013 870
102174263 H8232571 HDS-040AE-BBB-B-00 9/23/2013 870

GSE 8.2.4-020 Rev 01 02/10

Friday, September 27, 2013 Page: 1 of 1



GSE Roll Allocation

Order S0-071038
Customer Colorado Lining Company
Project Name CLI Pecos WWTP Ponds

Roll# Resin Lot Product Code Mfg Date Length
107165577 13H1066 HDS-060AE-BBB-B-00 9/25/2013 560
107165578 13H1066 HDS-060AE-BBB-B-00 9/25/2013 560
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ENVIRONMENTAL"

Job Name:
Sales Order:

Required Testing:

Report Date
10/10/2013

Quality Assurance Laboratory Test Results

CLI Pecos WWTP Ponds
71038

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

Specification: > 300 hours
NCTL Results
Product Code Resin Lot (hours)
HDS-040AE-BBB-B-00 13H1055 PASS
HDS-040AE-BBB-B-00 13H1059 PASS
HDS-040AE-BBB-B-00 13H1060 PASS
HDS-040AE-BBB-B-00 13H1066 PASS
HDS-040AE-BBB-B-00 H8232571 PASS

Approved By:

Debra Gortemiller

Date Approved:

September 27, 2013

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



Report Date
10/10/2013

SRR Quality Assurance Laboratory Test Results

Job Name: CLI Pecos WWTP Ponds
Sales Order: 71038
Required Testing: ASTM D 5397 - Standard Test Method for Evaluation of Stress Crack Resistance

of Polyolefin Geomembranes Using Notched Constant Tensile Load Test

Specification: > 300 hours
NCTL Results
Product Code Resin Lot (hours)
HDS-060AE-BBB-B-00 HB8232578 PASS
HDS-060AE-BBB-B-00 H8232580 PASS
HDS-060AE-BBB-B-00 13H1060 PASS
HDS-060AE-BBB-B-00 13H1067 PASS
HDS-060AE-BBB-B-00 13H1066 PASS
Approved By: Debra Gortemiller
Date Approved: September 25, 2013

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

9/1/2013 7:53:03 AM PAGE

17001 Fax Server

_,——#., CoA Date: 09/01/2013
CPChem
Certificate of Analysis
Shipped To: G3E ENVIRONMENTAL, LLO Delivery #: 88708799
L2703 GUNDLE ROAD PO #: 03-073659
WESTHIELD TX 77020 Waight: 190300 LB
[J3A Ship Date: 09/01/2013
Package: BULK
Recipient: BOHAC Mode: Hopper Car
Fax: Car #; CPCX007130
Seal No: 313961
Product:
MARLEX POLYETHYLENE K306 BULK
Lot Number: H8232571
Property Test Method Value Unit
Melt Index ASTM D1238 0.1 a/10mi
HLMI Flow Rate ASTM D1238 13.6 a/10mi
Density D1505 or D4883 0.937 glcm3
Production Date 08/12/2013

The data set forth herein have been carefully compiled by Chevron Phillips Chemical Company LP (CPChem).
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 Sl

Troy Griffin

Quality Systems Coordinator

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

Pago 1 ol

i




