MANUFACTURING QUALITY CONTROL (MQC)

For the Manufacture of HDPE and LLDPE Geomembrane &
Weld Rod
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1. INTRODUCTION

Quality Statement

Rowad Geo is fully committed to the objective of continuous commitment to quality.

This commitment begins with the sourcing of base resin and masterbatch
through to the  manufacture of the geomembrane material and ends only when our
customer has accepted the liner.

The employees of Rowad Geo, therefore, endorse and pursue a policy of Total Quality. This policy
is based on the principle that quality is the fundamental responsibility of every department and is
carried out by each person in that department.

Programs and procedures designed to implement this quality principle are developed by the Quality
Control Department and are utilized by every employee of the Company.

Rowad Geo laboratories are accredited by the Geosynthetic Accreditation Institute Lab Accreditation
Program (GAI-LAP) Rowad Geo Manufacturing and Installation processes are ISO 9001:2008 registered
& Rowad were most recently granted the CE-Certificates of Factory Production Control for HDPE and
LLDPE for production facilities in Dammam, Saudi Arabia by SKZ Germany

These Certificates prove the compliance of their complete range of products according to the
provisions of the European Construction Products Directive (CPD) and the relevant harmonized new

European normes.

Organization

Persons performing quality-related functions have sufficient authority and organizational freedom to:
(1) identify quality programs; (2) initiate, recommend or provide solutions through designated
channels; (3) verify implementation of solutions; (4) control further work when required.

The person responsible for defining and measuring the overall effectiveness of the Quality Program
is the Quality Control Manager.

Key personnel include the CEO, General Manager — Operations, General Manager — Engineering,
Manufacturing Manager, Quality Control Manager, Product Development Manager, Regional
Managers, Project Managers, and the Safety Manager.

Resumes of key personnel are provided when requested or required by project specifications.



2. MANUFACTURING QUALITY ASSURANCE/CONTROL

Rowad has a Quality Assurance laboratory at its manufacturing facility, which has a fully equipped,
well-staffed, dedicated & qualified employees with strict procedures to maintain the highest level of
quality.

Rowad has a rigorous set of minimum standards and an effective test program to ensure compliance
will be achieved at every stage in the program.

These procedure and requirements are frequently reviewed and adjusted to assure compliance with
current market demands and/or predetermined project specifications.

All raw material and process parameters are fully controlled to provide finished products and their
compliance with Rowad minimum characteristics & regulatory standards.

Geomembrane Products Quality Assurance / Control

Rowad Geo has implemented a strict & thorough Quality Assurance Program for its range of
Geomembrane products.

The Rowad geomembrane product range can be divided into two basic primary categories:
Smooth

and

Textured products. ( Normal and Enhanced)

The Rowad Quality Assurance Program is below...

1.In line Manufacturing Quality Assurance:

The quality assurance program for finished products 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 material being produced.

Each Production line is equipped with both a thickness gauge & spark testing devices.

a. Thickness Measurement:
As the 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 7
average values for each roll and is verified by thickness testing upon sampling of the finished
products.




b. Spark Testing:

An electrical spark detector is in place on each Production line. This apparatus provides
immediate notification of any discontinuities in the finished products. If a hole is detected, an
alarm is triggered and the position is identified. Rolls containing holes are rejected from
standard product inventory.

2. Smooth Geomembrane Materials:

Smooth geomembrane products include High Density & Linear Low Density Polyethylene materials
with 2-3% carbon black. The geomembrane consists of quality virgin resins designed and
manufactured specifically for the purpose of this work, as satisfactorily demonstrated by extensive
prior use.

The geomembrane shall be high density polyethylene (HDPE) or linear low density polyethylene
(LLDPE). The geomembrane liner will be manufactured from first quality resins containing no
plasticizers, fillers, recycled polymers, or extenders. Carbon black is normally added to provide
ultraviolet resistance, and other additives to provide thermal stability.

If a color other than black is specified then approved colour pigments and other ultraviolet inhibitors
will be added in place of carbon black.

a.

Sampling
Geomembrane rolls ae sampled for QA testing according to the frequencies specified on the

data sheet. An approximate 30cm by roll width sample is cut for quality assurance testing. Test
specimens are taken from five positions across the width of the roll. A retained or archive
sample approximately A4(30cm x 30cm) is taken one of the five positions on an alternating
basis from the laboratory / retained sample is labelled and kept for 3 years for future reference.
Evaluation of Results

After testing the geomembrane product, all data are the evaluated w.r.to customer given
specification. If materials do not meet Rowad minimum requirements and /or customer
specifications, the manufacturing personnel will appropriately make the adjustments.Only
products meeting Rowad minimum and/or customer specification will be approved for
shipment.

Reporting

Every roll of material has a quality assurance roll certificate. This report identifies the
standards on which the Rowad approval is based along with the actual results demonstrated
by the material.



3. Co-extruded Textured Geomembranes (Normal and Enhanced)

“Normal” Textured geomembrane is produced utilizing a round die co extrusion on the Blown
Film Process or spike- like Asperities produced “Enhanced Texture “ from special machined
rollers with our Flat die technology.

The “Normal” 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 and creating a rough, textured surface, whilst the
“Enhanced Textured product” is produced by pressure and resin melt flow between specially
machined rollers on the Flat die.

Rowad standard Black/ Black, white/white, white/black geomembranes are all available with
textured Normal or Enhanced surfaces.
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ROWAD HDPE DOUBLE SMOOTH BLACK:

PRODUCT TECHNICAL DATA SHEET

ROWAD HDPE Geomembranes are produced from prime quality, high molecular weight resins and are specially

designedto applyforall containment of fluids in hydraulicstructure m It has exceptional mechanical properties and

outstanding chemical resistance, diamensional stability with high thermal aging characteristics m It also has an

excellent resistance to UV radiation, environmental stress crack and is highly suitable for exposed applications m

Rowad geomembrane specification shown below is meet or exceed GRI GM 13 Standards.

Tested Properties Test Method | Frequency | HDS075 | HDS100 | HDS150 [ HDS200 | HDS250 | HDS200
Thickness, (min. ave) mm ASTM D12 Fer roll 0.5 1.00 1.20 200 2.0 3.0
Lowest individual reading (-10%) 0.68 0.90 1.35 1.80 2.25 2.70
Density(min ave), g/cm- ASIMDTZZ | S.00Kgs | 0340 | 0340 | 0340 | 0340 | 0340 | 0340
Tensie Froperies , (min. 3ve) ASTM D 065%,

Strength 3t Yiekd, N/mm Type IV 11 15 2 28 37 44
Strength at Break, N/mm 50mm /min 9,000 Kgs 22 30 45 58 75 85
Elongation at Yield, % GL=22mm 12 12 12 12 12 12
Elongation at Braak, % GL=5mm 700 700 700 700 700 700
‘Tear Resistance,(min ave) N ASTM D004 1 20 000 Kgs o3 125 187 243 311 274
Functure Resistance, (minave) N | ASTM D 4323 | 29 onp Kas 260 260 520 680 240 1000
Carbon Black Content, {range) % | Mo sraants | 29%0Kes | 2030 [ 2030 | 2030 | 2030 [ 2030 | 2030
Carbon Black Dispersion ASTMD 5556 | 20,000 Kgs | Tuoe 1 [ +Note T [ +NoteT | +Note 7| +Note T [ +Note 1
< S TEnsi S| ASTMDSEET [ perGRIGID | 500 500 500 500 500 500
Oxidative Induction Time, mins ASTM D 3555 0,000 Kgs 100 100 100 100 100 100
| Diamensional Stabily. 7 ASTMD 7203 | Resin batch | 1 1 1 1 1 1
Oven Aging a1 55°C ASTM D 5721 Per
HP OIT % retained after 0 days | ASTM D 5885 | formulation >80 =80 =80 =80 >80 >80
UV Resistance GM 11 Fer
HP OIT % retained after 1600 hrs | ASTM D 5885 | formulation >50 =50 =50 =50 =50 =50
Standard Roll Dimensions
Width{m) RTH Fer Rol P 3 P 3 - =
Area (mr) bl FerRoll 1 1500 | 1360 | ss0 | 640 430 350

NOTES:

1 : Camon biack Qispersion only appiles to near sphercal agglomenates. 10 of 10 views In Category 1or 2
2: Testing fequencies am ounded he nearsst 2l il
3. Roll lengths & widths have a tolerance of 21%.

Thiz information is providad for r=farence purposas and is not intendad as guarantes.
Rowad assumes no lisbilityin connaction with the use of this information or the final uss of the product
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Office & Factory:

2™ Industrial area, Street No:42

P.O Box 14164 - Dammam 31424 , Saudi Arabia

Tel: #966 13 8121360 Fax: +966 13 8121759

Email: info@rowadplastic.com

www.rowadgeo.com/ www.rowadplastic.com

FM:120 Rov:04({June 2016)
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ROWAD HDPE SINGLE TEXTURED BLACK:

PRODUCT TECHNICAL DATA SHEET

ROWAD HDPE Geomembranes are producedfrom prime quality, high molecular weight resins and are specially

designedto applyforall containment of fluids in hydraulicstructure m It has exceptional mechanical properties and

outstanding chemical resistance, dimensional stability with highthemal aging characteristics m It also has anexcellent

resistance to UV radiation, environmental stress crack and is highly suitable for exposed applications m Rowad

geomembrane specification shown below is meet or exceed GRI GM 13 Standards.

Tested Properties Test Method Frequency | HST075 | HST100 | HST150 | HST200 | HST250
Thickness, (nominal) mm 0.7% 1.0 15 2.0 250
Thickness, (min. ave) mm ASTM D Per Rol 0.71 0.5 1.43 1.90 237
Lowest individual for & out of 10 values oo —— 068 | 0% | 135 | 180 [ 225
Lowest individusl of 10 values 0.64 0.85 1.28 1.70 213
Asperty Heght{min) mm ASTM D7466 Per Roll 0.40 0.40 0.40 0.40 0.40
Density(min ave), g/em® ASTM D792 90,000 Kgs 0940 | 0540 | 0940 | 0940 | 0340
Tensile Froperies , (min. ave) ASTM Dooe3,

Strength at Yield, N/mm Type IV 1 15 22 29 37
Strength at Break, N/mm 50mm /min 9,000 Kgs 10 16 25 35 45
Elongation at Yield, % GL=32mm 12 12 12 12 12
Elongation at Braak, % GL=5mm 400 400 400 400 400
Tear Resistance, (min ave) N ASTM D1004 20,000 Kgs 3 125 187 243 311
Puncture Resistance, (min ave) (N) ASTM D4822 20,000 Kgs 240 305 440 575 710
Carbon Black Content, (rangs) % L 9.00Kgs | 2030 | 2030 [ 2030 | 2030 | 2030
Carbon Black Dispersion ASTM D55%6 20,000 Kgs +Note T | +Note 1 | +Notel | +Note 7 | +Note 1
Notched Constant Tensile Load, hrs ASTM D5357 Per GRI GM 10| 500 500 500 500 500
Oxidative Induction Time, mins ASTM D3835 90,000 Kgs 100 100 100 100 100
Diamensional Stability, % ASTM D1204 Resin batch 11 11 +1 11 11
Oven Aging at85°C ASTM D ST <
HP OIT % retainad sfter 30 days ASTM D5ggs | Performulation [ g, >80 >80 >80 >80
UV Resistance GM 11 Per § Iat;
HP OIT % retained after 1600 hrs ASTM D5885 erformulation | .5, >50 >50 >50 >50
Standard Roll Dimensions
Width{m) RTM Per Roll 8 [ [ 3 f
Length{m) RTM Per Roll 200 190 100 50 ol
Ares (m*) RTM Per Roll 1600 1200 800 640 420

NOTES:

1 = Camon biack Dispession only appiies to near sphetical aggiomenates. 10 of 10 views In Category 1or 2
2: Testing fequencies am rounded the neamst 44 ol

3. Roll lengtns & widtns have a tolerance of 21%
Thiz information is providad for reference purposss and iz not intsndad as guarantss,

Rowad aszumes no lisbilityin connaction with the usa of this information or the final us= of the product

vwoe)

EN ISO £001:2008
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Office & Factory:
2™ Industrial area, Street No:42

P.O Box 14164 - Dammam 31424 , Saudi Arabia
Tel: #966 13 8121360 Fax: +966 13 8121759

Email: nfo@rowadplastic.com

www.rowadgeo.com/ wwwrowadplastic.com

FM:120 Rov04{June 2016)
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PRODUCT TECHNICAL DATA SHEET

ROWAD HDPE DOUBLE TEXTURED BLACK:
ROWAD HDPE Geomembranes are produced from prime quality, high molecular weight resins and are specially

designedto applyforall containment of fluids in hydraulicstructure m It has exceptional mechanical properties and

outstanding chemical resistance, dimensional stability with highthemal aging characteristics m It also has anexcellent

resistance to UV radiation, environmental stress crack and is highly suitable for exposed applications m Rowad
o geomembrane specification shown below is meet or exceed GRI GM 13 Standards.

Tested Properties Test Method | Frequency | HDT100 | HDT450 | HDT200 | HDT250
Thickness, (nominal) mm 1.00 1.20 200 2.0
Thickness, (min. ave) mm ASTM D Per Rol 0.95 1.42 1.90 237
Lowest individual for 8 out of 10 values srne 0.90 1.35 1.80 225
Lowest individual of 10 values 0.85 1.28 1.70 2.13
Asperty Height (min) mm ASTM D7466 Per Roll 0.40 0.40 0.40 0.40
Densty{min ave), gicm- ASTM D792 90,000 Kgs 0.240 0.240 0.240 0.240
Tensile Froperies, (min. ave) ASTM D 6653,

Strength at Yield, N/mm Type IV 15 22 29 37
Strength at Braak, N/mm 50mm /min 9,000 Kgs 16 25 35 45
Elongation at Yield, % GL=32mm 12 12 12 12
Elongation at Braak, % GL=5mm 400 400 400 400
Tear Resistance, (minave) N ASTM D 1004 20,000 Kgs 125 187 243 311
Puncture Resistance, (min ave) N ASTM D 4832 20,000 Kgs 305 440 575 710
Carbon Black Content,(rangs) % g?%, - 9,000 Kgs 2030 |2030| 2030 | 2030
Carbon Black Disparsion ASTM D553 | 20.000Kgs | +NeteT [ +#Notel [ +NoweT | +Notel
Notched Constant Tensile Load, hrs ASTM D 5387 Per GRI GM1 500 500 500 500
Oxidative Induction Time, mins ASTM D 3835 90,000 kg 100 100 100 100
Diamensional Stability, % ASTM D 1204 Resin batch 11 11 11 11
Oven Aging at 55°C ASTM DS/ Fer
HP OIT % retained after 30 days ASTM D 5885 formulation =80 =80 =80 >80
UV Resistance GM 11 Per
HP OIT % retained after 1600 hrs ASTM D 5885 formulation =50 =50 =50 =50
Standard Roll Dimensions
Width(m) RKTM Fer Roll S S S i’
Length{m) RTM Per Roll 125 90 70 50
Ares [md) RTM Per Roll 1000 720 560 350
u]

NOTES:
1 : Camoon black Oispersion only appiles to near sphedcal agglomenates. 10 of 10 views In Category 1or 2
2: Testing fequencies are ounded the nearest Sl ol
3. Roll lengtns & Widths have a tolerance of 21%.
This information i3 providad for reference purposss and is not intandad as guarantas,
Rowad aszumes no lisbilityin connaction with the use of this information or the final use of the product

. - ice & Fac ]
IWQ & TASNEE+-alll 2T Indus:ialt:"ea,steetﬂoclz

EN ISO 2001:2008 P.O Box 14164 - Dammam 31424 , Saudi Arabia

Tel: #966 13 8121360 Fax: +966 13 8121759
e
C € gm”ﬂ —e
6161 Sovd Mmoo e

- Email: mfo@rowadplastic.com
wwn$oles - .
irmeneees | www.rowadgeo.com/ www.rowadplastic.com

FM:120 Rov:04({June 2016)
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ROWAD LLDPE DOUBLE SMOOTH BLACK:
ROWAD LLDPE Geomembranes are produced from prime quality, highmolecular weight resins and are specially

PRODUCT TECHNICAL DATA SHEET

designedto applyforall containment of fluids in hydraulicstructure m It has exceptional mechanical properties and

outstanding chemicalresistance, diamensional stability with high thermal aging characteristics m It also has an

excellentresistance to UV radiation, environmental stress crack and is highly suitable for exposed applications m

Rowad geomembrane specification shown below is meet or exceed GRI GM 17 Standards.

NOTES:
1 - Camoon black Qispersion only applles to near sphedcal agglomerates. 10 of 10 views In Category 1or 2
2: Testing fequencies are mounded the neamst %0l roll
3. Roll lengths & widths have a tolerance of 21%
Thiz information is providad for referencs purposes and is not intandad as guarantas,
Rowad aszumes no lisbilityin connaction with the usa of this information or the final uss of the product

MQ & TASNEE+-aLl

ISO £001:2008

Office & Factory:
2™ Industrial area, Street No:42

Tested Properties Test Method | Frequency | LDS075 | LDS100 | LDS450 | LDS200 | LDS250
Thickness, (min. ave) mm .79 1.0 150 2.0 Z50
o ) ASTM D5158 Per Roll
Lowest individual reading (-10%) 0.68 0.90 1.35 1.80 225
Densaty{min ave), g/lcm™ ASIM D73z 90,000 Kgs 0539 | os | os%3e | oses | osas
Tensile Froperies (min. ave) ASTM Doo53,
Strength at Break, N/mm 50mm /min 9,000 Kgs 20 27 40 53 66
Elongation 3t Braak, % GL=5mm 800 800 800 800 800
2%Modulus (max) N'mm ASTM D5323 | Per formulation 370 420 630 240 1050
Tear Resistance,(min ave) N ASTM D1004 20,000 Kgs 70 100 150 200 250
Functure Resistance, (min ave) N ASTM D4s33 20,000 Kgs 230 290 410 540 &80
Carbon Black Content,(range) % ASTM
D1602/4215 9,000 Kgs 2030 | 2030 | 2030 | 2030 | 2030
Carbon Black Uispersion ASTM D5556 20,000 Kgs +Note 1 | +Note 7 | +Note 1 +Note 1 | +Note 1
Oxigstive Induction Time, mins ASTM D2835 | 90,000 Kgs 100 100 100 100 100
e ASTM DS617 | Performulation | 30 3 3 2 B
Diamensional Stabilty. v ASTM D1204 | Resin batch +1 +1 +1 +1 +1
Oven Aging at85°C ASTM D 5721 Perf Iati
HP OIT % retained after80days | ASTM D5885 SRLLL >60 >80 >80 =60 =60
UV Resistance GM 11 =
HF OIT % retained sfter 1600 hrs | ASTM D5gss | F=r formulation | 55 >35 >35 >35 >35
Standard Roll Dimensions
Width(m) RTM Per Roll 3 ] ] s 7
Cengih(m) RT Per Roll 225 170 110 20 70
Ares () RTH Per Roll 1800 1360 280 640 430
O

P.0 Box 14164 - Dammam 31424 , Saudi Arabia

Tel: +966 13 8121360 Fax: +966 138121759

Email: nfo@rowadplastic.com
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www.rowadgeo.com/ www.rowadplastic.com

FM:120 Rov:04(June 2016)



TESTING CAPABILITIES

Rowad maintains high capacity, state of the art laboratory equipment suitable for performing specific
Test procedures.

The quality assurance laboratory is accredited by the GAI LAP program and is audited annually.

Rowad has developed a strict and thorough Quality Assurance Program, which meets or exceeds GRI
GM13 specifications as a MINIMUM, it covers test properties, testing frequency for High Density
Polyethylene (HDPE) smooth and textured geomembrane as well as GRI GM17 test properties,
testing frequency for Linear Low Density Polyethylene(LLDPE) smooth and textured geomembrane.

The Comprehensive testing program covers raw materials and the finish goods.




Flowchart - Geomembrane Quality Control Program

Geomembrane Quality Control Program

Review resin
vendor Certs

Meets

specifications? reject resin!

Sample resin for
inspection/testing

Meets

Reject resin! specifications?

Release resin for
sheet production

Monitor
Production

Surface
appearance

Forming
behavior

Thickness

Acceptable? Reject sheet!

Sample sheet for
inspection/testing

g

Meets

Reject roll! specifications?

Delivery
approval!




STORAGE & HANDLING (From Production to Stock)

By using factory fitted overhead crane remove the sheet from the production winding roller.
Place the roll on the bogey / trolley with certified fork lift.
Place the relevant identification labels on the roll.
a. PACKING:
After placing the label, every roll should be wrapped with a protective printed poly film &
strapped securely. Two single use lifting slings are then fitted to each roll .The rolls are
then transferred to the warehouse by using specially adapted fork lift with steel lance
specially designed for this purpose.
b. STORAGE:
Place the pallets on the ground according to the width of the sheet. Stack the rolls
In a pyramid fashion per below norms.
Smooth Geomembrane Rolls: No greater than 4 rolls in height

SMOOTH ROLLS :

4 ROWS HIGH

£ W STORING THE ROLLS

Textured Geomembrane Rolls: No greater than 3 rolls in height

TEXTURED &

SINGLE SIDE TEXTURED :
3 ROWS HIGH

£ 9 STORING THE ROLLS



WELDING ROD-HDPE/LLDPE

Rowad produces weld rod in Diameters of 4.00mm or 5.00mm * 10% welding rod using the same
geomembrane prime grade of resin, master batch & antioxidant.
All extruded welding rod is tested at the specified Rowad frequencies and /or customer requirement.

The Weld Rod is then wound on to 2kg reels and labelled and sealed prior to dispatch
2(FRowad

Rowad Intemational Geosynthetics Co. Litd,

High Density Polyethylene(HDPE) — Welding Rod

Rowad’s HDPE Welding Rods are produced from first quality, high molecular weight resins. An
extrusion weld is produced by using welding rod. The welding rod is applied as a welding bead at
the edge of two overlapped geomembrane liners, resulting an extrusion seam. Rowad Welding
Rods are durable and have been formulated to be resistant to chemicals, ultraviolet degradation
and leaching additives. Welding rod Specifications shown below is based on Rowad Spec.

Properties Test Method Frequency Qualifier 4.00mm 5.00mm Unit

Diameter RTM Each roll Avg 400 5.00 mm

MeltFlow Index ASTM D 1238 ;
(1907 2.16) Per Lot Max 1.0 1.0 9/10 min

Oxidative

Induction Time | ASTM D 3895 Per Lot - 100 100 minutes

Carbon Black ASTM D 1603 2-3 2-3 %

Content Per Lot Range : )

Carbon Bl ASTM D 5596 cattor2 | catiorz | catagory

Dispersion. PerLot Noted

Density ASTM D 792 Per Lot Min 0.940 0.940 g/cm3

Note:

1. Carbon Black Disparsionfor 10diffrent views all 10in Categorvlor2

This information is providad forraference purposss and isnot intendad as suamntaa.
Rowad assumsas no liability in connactionwiththa use ofthis information or tha final uss of thaproduct.

Office & Factory:

2™ Industrial area, Street No:42

P.O box 14164 - Dammam 31424 , Saudi Arabia
Tel: +966 3 8121360 Fax: #9666 3 8121759

Email: mfo@rowadgeo.com
www.rowadgeo.com/ www.rowadplastic.com

FM:-120 Rev01(March 2015)



Raw Material Quality Assurance

Rowad has established strict specification testing procedures for all raw materials. Test results must
fall within the acceptable limits of Rowad & customer specifications.

Rowad geomembrane is produced using prime grade and virgin raw materials like natural resin,
masterbatch & antioxidant, blended in appropriate ratios at the manufacturing stage.

Black master batch protects the resin against UV degradation & the additive package protects against
thermal & oxidative degradation both during the manufacturing process , whilst being stored and
whilst in operation outdoors.

The Natural resin is the base material that is used to make a geomembrane and it is this which
determines its physical and mechanical properties.

Rowad verifies the properties of each lot of raw material prior to its utilization. When natural resin
batches are received, samples are taken and subjected to the tests outlined in Appendix A.

All test results are evaluated with the Rowad specification.

The material is not accepted unless all standard test requirements are complied with.

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, Rowad test results for each lot of resin are provided as part of the incoming material test
report.



Appendix A:

Resin:

All resins use in Rowad must pass a candidate pre-approval process before being eligible for use. Each incoming
resin batch shall be sampled with the following testing performed and compared to the manufactures
specifications.

1. Density: ASTM D 792
2. Melt Index: ASTM D 1238
3. Oxidation Induction Time (OIT): ASTM D3895.

Additives:
All incoming material are tested and approved prior to use with the following testing performed and compared
to the manufacture’s specifications;

1. Carbon Black Content: ASTM D 1603.
2. Oxidation Induction Time for anti-oxidant. ASTM D 3895

Applicable Test Methods:

American Society for Testing and Materials (ASTM) are the main test criteria for reporting although EN ISO and
DIN to name a few are also possible on request.



Material Warranty

Rowad provides the geomembrane material warranty based on the gauge ( thickness) of the liner,
using 100 (micron) =1 year for example : 1.00mm =10 years, 1.50mm-15 years etc.

Below is the Standard warranty specimen copy available for information only.

LIMITED WARRANTY

ROWAD INTERNATIONAL GEOSYNTHETICS Co LTD.
GEOMEMBRANE TYPE:
PROJECT NAME/QTY

EFFECTIVE DATE :
BUYER S ADDRESS -

Rowad International Geosynthetics Co Ltd hereby warrants that each Polyethyiene geomembmane rolls sold
o S conforms at the time of sale to the s fications of Riowad. to be free from

ma nufactunng defects, and to be able to withstand normal weathering for a penod of .. .. years from the
above effective date for normal use in approved applications with proper design.

This Warranty does not include damages or defects in the Rowad geomembrane resulting from acts of God,
casualty or catastrophe including but not limited to: earthquakes, floods, ptercing hail or tornadoes. This
limited warranty does not include, among other things, the exposure of Rowad geomembrane to harm ful
chemicals, abuse by machinery. equipment. people, animals or covering matenals, existing condifions,
inc luding, but not limited to, subsurface conditions beneath the geomembrane such as a seftlement of the
ground, cave-in, efc...; excessive pressures or stresses from any source or improper Design. improper
operation and maintenance by the owner. Rowad geomembrane warranty 1s intended for commercial use
only and is not in effect for the consumer. The parties expressly agree that the sale hereunder is for
commercial or industrial use only.

Should defects or Exemature loss of use within the sc of the above Warranty eccur, Rowad International
geosynthetics Co Ltd will, atits option. replace Rowad geomembrane on a pro-rata basis at the then current
iceinsuchamannerastocharge ... only for that portion of the warranted life
which ha s elapsed since purchase of material . Rowad International Geosynthetics Co Ltd will have the
right to inspect and determine the cause of any alleged defect in Rowad geomembrane and to take the
appropriate steps replace Rowad geomembrane if defect exists which is covered under this Warranty. This
Warranty extends only to Rowad’s geomembrane, and does not extend to the installation service of third

parties.

Any claim for any alleged defect under this Warrantymust be made in wrnting. by certified mail, to General
Manager of ROW AD INTERNATIONAL GEOSYNTHETICS Co Ltd within Twenty (20) days of
becoming aware of the alleged defect. Should the require notice not be given within that time frame. the
defectand all warmntiesarewarved by ... wand shall not
have any rights of recovery a%ainst Rowad. Rowad shall not be obligated to perform replacements under
this Warrantyunless and until the area to be replaced is clean, dry and unencumbered. This includes, but is
not limit=ed to, the area made available for r= ement of Rowad geomembrane to be free from all water,
dirt, sludge, residuals and liquids of any kind. If after inspection iti1s determined that there is no claim
under this Warranty, ... shall reimburse Rowad for ifs costs associated with the site
mnspection.



In the event the exclusive remedyprovided herein fails in its essential purpose. and in that event only,
.................................... -shall be entitled to a return of thegurchase price for so much of the material as
Rowad determines to have violated the Warrantyprovided herein. Rowad International Geosynthetics Co
Ltd shall not be liable for any direct. indirect, incidental, specific or consequential damages of anykind or
any loss of profits resulting from failure of Rowad geomembrane or the breach of this quran?g whether
such damage are for breach of warranty, negligence or otherwise. Rowad shall not be obligated to
reimburse ... -for any irs, replacement, modifications or alterations made by
...................................... unless Rowad specifically authorized, in writing . said repairs, replacements,
meodi fications or alterations in advance of them having been made. Rowad s liability under this Warranty
shall in no event exceed the replacement cost of the Rowad geomembrane sold for the above mentioned
customer which has violated the Warranty provided herein.

Rowad International Geosynthetics Co Ltd neither assumes nor authorize s any person other than the
undersigned of Rowad to assume for it any other or additional liability in connection with Rowad
geomembrane made on the basis of the Warranty The Warranty on Rowad geomembrane herein is given in
fieu of all other possible material warranties, either expressed or implied, and by accepting delivery of the

matenial; . waives all other possible warranties, ex cept those cifically given.
This Warrantyisforthesole benefitof ... - and 1s non-transferable and non-
assignable; 1.2, there are no third- r beneficiaries to this Warranty.

.................................... - acknowledges by acceptance that the Warrantyherein given is accepted in
preference to any and other possible matenals warranties

ROWAD MAKES NO WARRANTY OF ANY OTHER KIND OTHER THAN THAT GIVEN
ABOVE AND HEREBY DISCLAIMS ALL WARRANTIES, BOTH EXPRESSED OR IMPLIED,
OF MERCHANTIBILITY AND FITNESSFOR APARTICULAR PURPOSE. THISISTHE ONLY
WARRANTY THAT APPLIES TO THE MATERIALS REFERRED TO HEREIN AND ROWAD
DISCLAIMS ANY LIABILITY FOR ANY WARRANTIESGIVEN BY ANY OTHER PERSON OR
ENTITY.EITHER WRITTEN OR ORAL.

In the event any term or {xovision of this Warranty is inconsistent with or in conflict with any writing,
purchase order, or confract executed by ROWAD, then, to the extent such inconsistency or conflict exists,
the terms and conditions of this Wamanty shall control in all respects.

ROWAD'S WARRANTY BECOMES AN OBLIGATION OF ROWAD TO PERFORM UNDER THE
WARRANTY ONLY UPON RECEIPT OF FINAL PAYMENT. SAID WARRANTY SHALL NOT BE
HONORED UNTIL AN ORIGINAL DATED AND SIGNED COPY BY AN AUTHORIZED OfFFICER
OF BENEFICIARY HAS BEEN DULY RETURNED TO ROWAD GEOSYNTHETICS Co Ltd, SOLD
“AS IS AND ROWAD DISCLAIMS ALL EXPRESS OR IMPLIED WARRANTIES OF THE
PRODUCT IN ADDITION TOITS DISCLAIMERS SET FORTH INTHIS LIMITED WARRANTY.

For Rowad Intemational Geosynthatics



