ZA I RI TESTING, RESEARCH, CONSULTING AND FIELD SERVICES
TRI - TX | TRI - CA | TRI - SC | TRI - Australasia | TRI - China | TRI - S. Africa | TRI - Brazil

ENVIRONMENTAL

Feb 18™, 2020

Grace Sun I-l
Qingdao Haisan New Energy Co.,Ltd.

Add:No. 155 Jia 13, Wenchang Road, Licang Initial: @VZ/ Steve Xi  #:79
District, Qingdao, Shandong, China.

DATE: 02/18/2020

Re: FINAL LABORATORY TEST REPORT #4524 & A 4R 7

Dear Mrs.Sun:

Thank you for consulting TRI Suzhou for your material testing needs.

IR FHTRI Z570H S258 A A A R

Enclosed is the final laboratory report for the Conformance testing of one (1) HDPE Smooth Geomembrane sample.
Bt E—fr —A HDPE JRFF Mk B R 245 E P S s Al 5

PROJECT NAME i B4 #: HDPE Testing DATE REPORTED i## 5 H #i: Feb 18, 2020
REFERENCE TRI JOB NO.J# & T{E4%%5: SCH19117

DATE RECEIVED £ H#: Sep 13", 2019
SAMPLE(S) SENT BY %42 A: HAISAN

SAMPLE IDENTIFICATIONS B R{EE:
SAMPLE ID # /4% ID TRI CONTROL NUMBER Z#3 445
Smooth HDPE 86823

TESTS REQUIRED / PERFORMED A Jill 2 3R /g H:

TEST METHOD #2175 7%+ DESCRIPTION #j#t
1. ASTM D5199 Thickness E ¥
2. ASTM D1505 Density % J&
3. ASTM D6693 Tensile Strength FifHMERE
4. ASTM D1004 Tear Resistance H.ffi#fi%
5. ASTM D1603 Carbon Black Content 7% B & &
6. ASTM D5596 Carbon Black Dispersion % 224 # &
7. ASTM D5397 SP-NCTL i #5858 B 3 24
8. ASTM D3895 Standard OIT #riEE M FES
9. ASTM D5885 HP OIT mEEiIES
10. ASTM D5721 Oven Aging #t58&1k
12. GM 11 QUV A T &4k iR 56
TEST RESULTS K Jl&58: The test results are summarized in the attached Table(s) 1. #&ll4E RS L 1.

Respectfully, It 3

TRI Geosynthetic Testing and Services (Suzhou) Co., Ltd.

] »

b 4 >r
i ".",ﬂ?'.f’.:f\l-ﬂ\ m
Steve Xi Chad Blackwell
Quality Assurance General Manager

Signatures are on file

It shall be noted that the sample/s tested is/are believed to be true representatives of the material produced under the designation herein stated. In addition, the attached
laboratory tests results are considered indicative only of the quality of samples/specimens that were actually tested. The appropriate test methods hereby employed are based
on the current and accepted industry practices. TRI neither accepts responsibility for nor makes claims to the intended final use and purpose of the material. The test data and
all associated project information shall be held confidential and not to be reproduced and/or disclosed to other parties except in full and with prior written approval from the client

or any pertinent entity duly authorized by the respective client. It is our policy to keep physical records of each job for five (5) years commencing from the date of receipt of the

samples and keep its corresponding electronic file for seven (7) years. Retained confor ples are disposed of after one (1) month. On the other hand, should you

need us to keep them at a longer period, please advise us in writing.
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TABLE # 1.
MATERIAL PROPERTIES
HREY
CLIENTZ% /: HAISAN
PROJECTi H: HDPE Testing

___-;"'\e_'ri--- r=4
Date Received#%Ui Hitl: 2019.09.13 QC'd By/Jsi & 4H4: i
Date Reportedif i H ]: 2020.02.18 TRI Job No. T{£4i5: SCH19117
Client Sample IDF: /%45 : Smooth HDPE TRI Control No. %% % 5 : 86823

Material Description#1#}4#it: Smooth HDPE
SPECIMENS#HE %

Avg. Std. Dev. Min Max
1 2 3 4 5 6 7 8 9 10 EHE | ERE | B | Bxm

METHOD DESCRIPTION
ASTM D5199  Thickness /£ (mm)
Apparatus:Dead weight dial micrometer with 6.35mm (0.250in) dia presser foot and a pressure of 43510 kPA (6425psi)
WA Jitr]i#6.35mm E[{FHI/EMI, FFH165.89~509g T 11/ IHIHE 48 9QkPA /E 77
provided by a 65.8gm - 658gm weight. Loading time: 5 sec SpecimenfSize: 4" x 4.
REN]: 5 F FEdi /T 101.6mmx101.6mm

1.02 1.02 1.01 1.02 102 1.05 1.01 1.04 1.01 1.02 1.02 0.01 1.01 1.05

ASTM D1505 Density %% (grams/ cm.®)

0.9471 0.9469 0.9467 0.9469 | 0.0002 | 0.9467 | 0.9471
ASTM D6693 Tensile Properties# {i {4 5E:
Type IV Test Specimens: Type IV, Width of narrow sectién: 0.25"(6.4mm), Length @finarrowfsection: 1.3"(33 mm), Width Overall: 0.75"(19.1 mm),
\YZix] FMFE: IV, PR 0.25"(6.4m) , KA KE:  1.3"33mm)fs B AAFE:  0.75" (19.1mm)

Length Overall: 4.5"(114mm) Conditioning: Conducted test in standard laboratory atmosphere of 21 +/-2°C (70 +/-3.6 °F ), and

WA & D638 BIERSE: 45" (114mm) F1F: JICH 1RSI T T B E 212 CHIXEE:  60+/-10% 1T,

60+/-10 % relative humidity. CRE Type Tensile Testing Machine,(YT010P) is set for rate of Separation : 2"/min (HDPE)
A CRE #71#1{X (YTO10P) 7023#%K:  2"/min (HDPE) FJ 4455 2.5"(63 mm); 14/3#% 1 FZ: 100Ibs(500 N)
Initial gauge length: 2.5" (63mm). Load fullyscal: 100Ibs(500 )

Tensile Strength at Yield J& AR50 (KN/m)

WHLIT 7] MD 17 18 18 19 17 18 1 17 19

BV T 17 ™D 16 17 18 18 16 17 1 16 18
Elongation at YieldJ& iR (percent ™ 43 %)

WHLIT 17 MD 14 15 16 15 16 15 0 14 16

BT 1) D 13 14 15 14 15 14 0 13 15
Tensile Strength at Break WiZ458/% (kN/m)

WHLIT ) MD 33 35 34 32 31 33 3 31 35

BT 1] D 31 33 32 30 29 31 3 29 33
Elongation at Break Wi (% (45 Lhpercent) Gauge Length #5K =2.0 in. (GRI-GM13 Mod)

WHLIT 7] MD 758 753 782 769 791 771 37 753 791

BT 1) D 784 777 795 786 803 789 29 777 803

(Continued on next page) (Sheet 1 of 5)
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TABLE % 1.
MATERIAL PROPERTIES
MebEtE
CLIENT% /: HAISAN
PROJECT{ H: HDPE Testing

TESTING, RESEARCH, CONSULTING AND FIELD SERVICES
Austin, TX - USA | Anaheim, CA - USA | Anderson, SC - USA | Gold Coast - Australia | Suzhou - China

Tt _; =8
Date Received#1i [15]: 2019.09.13 Qcd Byt
Date Reportedift# H 1: 2020.02.18 TRI Job No. L{E4i%5: SCH19117
Client Sample IDF¥ /i %%*5: Smooth HDPE TRI Control No.5323#% 45 : 86823
Material Description#4 ¥}4#ii&: Smooth HDPE
SPECIMENSH: §
Avg. [Std. Dev.| wmin Max
1 2 3 4 5 6 7 8 9 10 FEME | AR E | B | Bk
METHOD DESCRIPTION
ASTM D1004  Tear Resistance #iZ# /7 (N)
Die C Set CRE Type tensile testing machine(YT010 P) constant rate of separation 2" (50mm)/min, initial gauge length#1 " (25.4mm).
HHC EEHM (YTO10 P) 2% 2" (50mm)/min, FER B4 /55 17(25.4mimINLE 1475 100Ibs( 500 Ny A HM TR IR
Load full scale: 100Ibs(500 N). Specimen was cut by butterfly die.
WHLIT 7] MD 163 174 182 186 179 169 172 184 188 186 178 24 163 188
BV T 1) D 163 168 173 179 186 164 171 182 174 179 174 1" 163 186
ASTM D4833  Puncture Resistance % Hll#/% (N)
Specimens were treated as directed in Test Method D4833. They Were clamped without tefision between circular plates of
FE 5 R 215D 4833 HIFE-FRETHL I, 75/ A BRI IR I FE il 12 (1T HIgK ) o
a ring clamp attachment secured in the tensile machine. Test specimens‘éxtendeddo or beyond the outer edges of the
KRG ETEDL L0 FFHEHE 07 7 L g 114 I K 0 2
clamping plates.
443 455 468 439 438 463 450 440 476 481 457 16 438 481
452 451 449 473 476
ASTM D1603 Carbon Black Content/# B & & (I Fpercent)
2.49 2.48 2.49 0.00 2.48 2.49
ASTM D5596 Carbon Black Dispersion % 2 /> )& (@ategory ratin@ per reference chart PCN: 12-455960-38%5 43 [ 2 i EIPCN)
1 1 1 1 1 1 1 1 1 1 1 N/A N/A N/A
(Continued on next page) (Sheet 2 of 5)
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TABLE % 1.
MATERIAL PROPERTIES
Mgt
CLIENT#% /+: HAISAN
PROJECT{ H: HDPE Testing

i -
tode LB e B,

Date Received#ZUi H i11: 2019.09.13 QC'd ByJfi &40 %: ’
Date Reportedift# H 1: 2020.02.18 TRI Job No. L{E4i%5: SCH19117
Client Sample IDF¥ /i %%*5: Smooth HDPE TRI Control No.5323#% 45 : 86823
Material Description#4 ¥}4#ii&: Smooth HDPE
SPECIMENS#HE Proj.
Specs.
I H R
Avg. |Std.Dev.| wmin Max (See
1 2 3 4 5 6 7 8 9 10 FEE | fndEwE | Ba | #x | Notet)
METHOD DESCRIPTION
ASTM D5397A Notched Constant Tensile Load /4718 75440 (hours/IMit)
Single Point  Yield Stress at Room Temperature per ASTM D6693:_2375 psi
L JHRIE Ty 7 % i T 2 HHASTM D6693
30% of the Yield Stress obtained was used in the NCTL test: 713 psi
30% HIHE TG I IR 1K1 8¢ AR HTTNCTL 20
>500 >500 >500 >500 >500 >500 N/A N/A N/A =500
ASTM D3895* Oxidative Induction Time %tk 1% 5 i} &) (min) Before Exposure i@ 5

Two (2) identical specimens were prepare in accordance with this Standard. The specimens'were obtained in the middle section of the
sample, weighed and placed in a Tzero aluminum pan then heated from 35°C to 200°C#ith a heat rate of 20°C/min in flowing nitrogen
atmosphere and held for 5 min

FRIEHF AR PTI A [T FEdd A ] 20T g B 3 I A7 7 1 TR 35 JEF1200 /21 5 Ky BE 71 6120 J2 o A IREIH T
Atmosphere was switched to oxygen while liolding‘isothermal temperature of 200 °C until exothermic peak is detected.
TITHRIFS A Eha 2 IRIFIE200 S50 1T V) e 250G B F B2 AT T SR o

175.22 172.69 173.96 1.79 172.69 | 175.22 =100

ASTM D5885* High Pressure Oxidative Inductiofi, Time/# & 4L 175 S (min/3#1)  Before Exposure B 5

One (1) specimen was prepared in acéerdance with this standard.)The specimen was obtained in the middle section of the sample,
weighed and placed in a Tzero aluminunmpan then heated from40°C to 150°C with a heat rate of 20°C/min in oxygen atmosphere (300
psi (2MPa)) and held for 5 min.
TR — T, FEd A8 2 B0 TP T O 75 #7140 JEFI150 S35 554120 o IR ZIA T
Atmosphere is held isothermally at 150 °C until exothermic peak is detected.
(300 psi (2MPa)) 1T FHFIRIFE 7781, S IRIFIE150 JFZ T L F)F THBE T EL 2 AT A R M2 o

405.72 405.72 N/A N/A N/A =400
Mass of the Test specimen # 5 1F & (mg)
6.0 6.00 N/A N/A N/A
(Continued on next page) (Sheet 3 of 5)
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MD - MACHINE DIRECTION
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TABLE % 1.
MATERIAL PROPERTIES
Mgt
CLIENT#% /+: HAISAN
PROJECT{ H: HDPE Testing

I

Room 113 A2, 218 Xinghu Road BIOBAY SIP, Suzhou, Jiangsu Prov. , www.precisionlabs.net

TD - TRANSVERSE DIRECTION TLIRIRH T X R 218 5 A gk id A2 1

gk [ i». =g
Date Received#1 [1]: 2019.09.13 Qcd By 7
Date Reportedfi 7 H #1: 2020.02.18 TRI Job No. L{E4i%5: SCH19117
Client Sample IDF¥ /i %%*5: Smooth HDPE TRI Control No.5323#% 45 : 86823
Material Description#4 ¥}4#ii&: Smooth HDPE
SPECIMENS#HE
Avg. |Std. Dev.| wmin Max
1 2 3 4 5 6 10 EHE | ERE | g | B
METHOD DESCRIPTION
GRI-GM11*  Accelerated Weathering using FluorescentUVA- Condensation Exposure Device
I A S SR AMT - R 4E oL e E
ASTM D5885* High Pressure Oxidative Induction Time/f &4 4k 7% T 18] (mingd#f) After Exposure % Retain€diR 5 55 B R
One (1) specimen was prepared in accordance with this standard. The's yas obtained in the middle section of the sample,
weighed and placed in a Tzero aluminum pan then heated from 40 eat rate of 20°C/min in oxygen atmosphere (300
psi (2MPa)) and held for 5 min.
FRHERF IR — M FE s FEad AP ISR R RN B T KEF 7120 o TERBIE T
Atmosphere is held isothermally at 150 °C until exothermic peak i
(300 psi (2MPa)) H1T I (R#F6 76, GIRIF 150 /&5l 1] H AT RS TR ZY -
VigsES 248.69 248.69 N/A N/A NIA
% Retained 81 81 N/A N/A N/A
(Continued on next page) (Sheet 4 of 5)
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TABLE % 1.
MATERIAL PROPERTIES
Mgt
CLIENT#% /+: HAISAN
PROJECT{ H: HDPE Testing

TESTING, RESEARCH, CONSULTING AND FIELD SERVICES
Austin, TX - USA | Anaheim, CA - USA | Anderson, SC - USA | Gold Coast - Australia | Suzhou - China

Tt _; =8
Date Received 1k [1]: 2019.09.13 Qcd Bymsms: /"
Date Reportedift & H 1: 2020.02.18 TRI Job No. L{E4i5: SCH19117
Client Sample IDF¥ /i %%*5: Smooth HDPE TRI Control No.%32#% 45 : 86823
Material Description#4 ¥}4#ii&: Smooth HDPE
SPECIMENSH: 5
Avg. |Std. Dev.| wmin Max
1 2 3 4 5 6 7 8 9 10 FEE | aEmE | s | gxi
METHOD DESCRIPTION
ASTM D5721* Air- Oven Aging/}t#i#1k
Specimens were conditioned for 1 hr in the laboratory at 22° C+/-2° C(71.6° F+/-3.6° F) and at 60%\t/-10 Relative Humidity
FEB AT A F22°C+/-2 C(71. 6'F+/=3. 6'F) and at 60% +/~1008Z /% T B — i i Ry 7. SR
before conducting initial tests, and after exposure in the oven. Type ofloven usedyGravity convection oven.
TR T, R BRI
Exposure temperature: 85 ° C Exposure time: 90 days
IR il /E & IREENT 1] x
ASTM D5885* High Pressure Oxidative Induction Time/ £ & 1t 15 T [EINmin 4 41) After Exp@sure % RetainedB& % j55% B
One (1) specimen was prepared in accordance with this standard. Thelspecimen was obtained in the middle section of the sample,
weighed and placed in a Tzero aluminum pan then heated from 40°C to 16Q°C withéa heat rate of 20°C/min in oxygen atmosphere (300
psi (2MPa)) and held for 5 min.
FRERRIER — T, FEd A8 BRGT TR R 15 4 1 A M40 JEF150 S35 g5 54120 o IR ZIA T
Atmosphere is held isothermally at 150 °C until exothermicipeak is detected.
(300 psi (2MPa)) #1THIRTFE 1€ 25 (RIFIE150 &5 ML FYS TH B T EL 2 IR TR E o
542k 303.79 303.79 N/A N/A N/A
% Retained 99 99 N/A N/A N/A

A- Tested at TRI Austin Lab * - Testedsat TRI CA lab
End of Table 1 (Sheet 5 of 5)

Note 1 : The Project Specification values reflected herein were provided by the Client.Jii H 4545 th % ' 42 it

Proj.
Specs.
W H faiw
(See
Note1)

By accepting the data and results presented on this report, the Client agrees to limit the liability of TRI SUZHOU from Client and all other related parties for any claims on issues, due to the use of this data, to
the cost respective of the tests presented in this report; and the Client agrees to indemnify and hold harmless TRI SUZHOU from and against all liabilities in excess of the aforementioned limits.
IR AR G P B AN A 5 2 R RRSE TR S5 ok B AT SLARAR ST I BTAT: i A e DR Ao P % A I 2 U 10 A, A 75 e R 0 SR £ P AR P ) S 2 0 AR AR R TRI R AN K
S E IR IR A ST AE

MD - MACHINE DIRECTION
TD - TRANSVERSE DIRECTION
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