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Addendum to the Extraction, Loading and
Transportation Laterite Contract# 1
Contract No. 4600002259

LT w ¥ s P e ¥ g o 4= O =
VUTHBNANT mmmm;mmmwummmuumﬂaswuﬂmmqﬂ ]34 1

ﬁmuﬁy,‘lmiﬁél 4600002259
165 December 2016
16 FHTIAN 2559

THIS ADDENDUM IS MADE BY AND BETWEEN Asia Cement Public Company Limited
having its principal place of business at 23/124-128 Soi Soonvijai, Rama 9 Road, Kwaeng
Bangkapi, Khet Husykwang, 10310 Bangkok  Metropolis,  represeated by
Mr. Claudio Dealberti and Mr. Nopadol Ramyarupa, the anthorised directors, hereinafter referred
to as “OWNER" on the gther side; and

Boonchalit Limited Partnership having its principal place of business at 49/3 Moo 7, Korkthai
Sub-Disrict, Sri-Mahosot Distriet, 25190 Prachinburi Metropolis, represented by
tr.Boonchalit Bua-In in his capacity of Managing Director, hereinafter referred to as
“CONTRACTOR” on the other side.

w3 v A & v o o LAt o a o HI a
VUATBLU U IUHISH T UTEN ﬂucﬁl.ﬂuﬂlﬂlcﬁf} d106 (HEH) UDEAYSEaIn 23/124-128 %9Y

#udisy auamszs1uf 9 wnanngd Ao eI ATUREIINAT 10310 Tnu wwaani# Lo wsalLTA

L=l g LY T A e
LaEWHN@E 5NU33'!J AT THMIHNDTUY LB RIS, D

) \ o & - o 1 . = 1 o @ - 5 a
Frutududiin Yaada dninnueegann 45/ wy 7 saianing SunoriuIne fwrinderiugd

o L6 Bar T

25190 Tavwewdn FoBung dudmdonts “gSute” Sodhonii

WHEREAS both parties have agreed hereto edit and amend the FExtraction, Loading and
Trapsportation Laterite Contract # 1 Contract No. 4600002259 dated 15 June 2015, heremaiter
referred 1o as the “Contraet” with the details as follows:

.

P Y w LY g ST o ” v o 4 e ¢ fd ¢ g
Tauf gdyan Wenaeiu w Wludeun Innazdfulyedyaniianuazsudsfiudamdnioddudinings

f.r = = o P ) & 1 & =4 | v =

A4 1 1nUF 4600002259 AVUATIUN 1 UGHIYU 2558 Faae 1) lumenuiniiszFond “Fgyyr 4

Hparudaznaias i

Article 1 Both parties have agreed to extract, load and fransport Laterite for an additional amount
of 200,000 tons from the quantity stipulated inthe Contract by adjust the prics from

120 Baht per ton to be 210 Baht per ton (Two hundred and ten Baht only} be Ior the
calculation of The Value Added Tax of 7%. Price will be fized until the end of Contract.
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The mentioned quantity of Product is not binding for the Buyer and can he subject to
modification. C
1) z 1 ar u =) o «d 4 g =) o =l a
99 1 e srhensasiyannuavsdRuiuuAniehitutindngs u@nnndaada 200,000 fu
o o oo e & = & R
viasnRuiitvueluduan Teslfuramindy 220.00 v iHufuaz 210.00 v ey
snseutadasimyaauiy 7% Taadlusmadieaaeguosdyan

o o } 1 1 = o g = 4
fnnuvecdudinaads Wlalragaiudmiudts tazewimalfunfonld

Arficle 2 Both parties agreed hereto renew the Contract having an expiry date of 31 May 2017
to “I% June 2017 to 31 May 2018”

1 »
o

| ol oy g = ﬂ' Lo { =
40 2 fawevhunnne desgdnanniduiugaiuf 31 waumen 2560 iy i 1 iguiew 2560

SR 31 ngwaau 2561”

i

Apart from the aforesaid statement, both parties of the contract agreed to perform in compliance
with the original coniract,

o 1 1 Cr Oy ey A e
wonmievadenmudind iy gdnanacldufiRmnteu luusedwaidaimmlszms

This Addendum is made into two duplicates bearing the same contents, both parties have read and
understood the contents containgd herein; therefore, signed before the presence of witnesses.
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Asia Cement Piblic Company Limited
= ar = ¥ o= o_ o
V3 tu@mudody Sida @)

Signed/aauix ERASIUES

Bc-onchalit Limited Partn&rship
ﬁ‘Aﬁ?uﬂlﬂﬂ ‘UEU‘!J’W?]

Signed/aiuny TRACTOR/F LSS

Fud AT

Signed/asy Witness/ A

{ WspNIn OATANINGET )

Signed/asus 7 Witnessftiiu

(wERriny 8und)
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m Thai Environmental Technic Limited ORIGINAL
a ar = a v \L o ar ﬁ‘uﬂﬁ‘v
UIEN INAUARILIAIDN LNE ATNA
f . ‘ % NSC-TISI-TIS 17025
1/6 Soi Ramkhamhaeng 145, Khwaeng / Khet Saphansung, Bangkok 10240 E-mail : admin@tet1995.com TESTING 0412
1/6 ous WAMWKG 145 1UNALHIUGE VATEHIUEGE NFUNWUNIUAT 10240 Tel : 0-2373-7799 (Auto) Fax : 0-2373-7979 Page 1 of 1
TEST REPORT
Analysis No. R22-2986 Report Date 27/10/22
Received Date : 17/10/22 Analysis Date 15-25/10/22
Customer Technical Division of Thai Environmental Technic Limited Job No. S650398/0ct
For UM Yududieide $1dm (uniwu) Sampling Date * :  15/10/22
Tnsansmileusaugaamassuriladudiuud Tagdsmilemy Sampling By * TET
Meisznutingf 12552 (Aulsgnutins lavey laud 13, 16/2550)  Type of Sample Surface Water
HUAVHANIVAMIIBILTN 29370
= a o = w o = -
Address w7 dwalaning suneasuinan Jmiaysiauys
Contact Tel. (036) 240 700 # 119 Fax. (036) 304 036
Sample Conditions : 2210-WF0524 = clear/slight black sediment
Result
Analysis
Item Parameter Unit Method 2210-WF0524 Standard
i i e Date
vaanaznad (Uelviued)
1 pH * - Electrometric Method (SM 4500 B) 6.97 5.0-9.0 15/10/22
2 Turbidity * NTU Nephelometric Method (SM 2130 B) 2.2 - 18/10/22
3 TSS * mg/L Dried at 103-105 "C (SM 2540 D) <25 - 20/10/22
4 TDS * mg/L Dried at 180 °C (SM 2540 C) <20 = 19/10/22
5 Total Hardness * [mg/L as CaCO, EDTA Titrimetric (SM 2340 C) 8.4 = 19/10/22
6 Sulfate * mg/L Turbidimetric (SM 4500‘5043‘ E) 0.35 - 21/10/22
7 Pb * mg/L } Digestion, Electrothermal AAS Method <0.001 0.05 20/10/22
8 Cd* mg/L (SM 3030E and 3113B) <0.001 0.005" 20/10/22
9 Hg * mg/L Cold-Vapor AAS Method (SM 3112 B) < 0.0005 0.002 19/10/22
10 As * mg/L Digestion, Continuous Hydride generation/AAS Method < 0.0005 0.01 21/10/22
(SM 3114C)
11 Total Iron mg/L TM-11-01 Based on Standard Methods for the <0.20 = 25/10/22
12 Mn mg/L Examination of Water and Wastewater, APHA, AWWA, < (.03 1.0 25/10/22
WEF, 23 edition, 2017, part 3030 E and part 3111 B
Remarks * “Test marked “Not TISI Accredited” in this Report are not included in the TISI Accreditation Schedule for our Laboratory™
laAnAZNBY (UBIHIIB) = 47P 0765674 UTM 1532042
Method SM = Standard Method for the Examination of Water and Wastewater, APHA, AWWA, WEF. 23" Edition, 2017
Standard Notification of the National Environment Board No. 8 (1994) (B.E. 2537); class 3

(n

Standard Cd = 0.05 mg/L ; When Total Hardness more than 100 mg/L as CaCO,

Standard Cd = 0.005 mg/L ; When Total Hardness not m (\" AR} BOC
Ve,

Reviewed by

Chief of Laboratory
PN

END OF REPORT

REPORTED RESULTS REFER TO SUBMITTED SAMPLE(S) ONLY

Approved by Q}V

Mrs, Pomtip Pethshee
Laboratory Manager

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
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@ m_ Thai Environmental Technic Limited

USHN wmafiadsuinaaning I1Na

1/6 Soi Ramkhamhaeng 145, Khwaeng / Khet Saphansung, Bangkok 10240 E-mail : admin(@tet1995.com

1/6 A0UTIUANING 145 LYNAZWIUG AATSINUG NJUNWUKIUAT 10240 Tel : 0-2373-7799 (Auto) Fax : 0-23

ORIGINAL

¥
AURYUY

3-7979

TEST REPORT

Customer Name :  U3%W Yudsiawdy in (imw)
Project . TasimswiloausAugmamnssuviinfudiud

TeeAswilnmu Arvauseyudnsy 1/2552

Report No.
Report Date
Sampling Date

: 2986/2022/1-1
: November 1, 2022
: October 15, 2022

{Lﬁu‘dizmuﬁmﬂmﬂaﬂauﬁ 13.16/2550) Type of Sample : Depth
vansawanwamilowusi 29370

Address . il 7 dvalanine Sunertulvan Swiausiugs

Contact - Tel. (036) 240 700 #119  Fax. (036) 304 036

Job No. : S650398/0ct

HANIIATIVIN
dufu Aumisnsaadn Suliiusegne veuAy
AANTERUh (as)
g, Unulanwund 15/10/22 8.70

Remark : AuMisAinAY2:19AAsIIA : 47P 0764162 UTM 1532723

REPORTED RESULTS REFER TO SUBMITTED SAMPLE(S) ONLY

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL







| m Thai Environmental Technic Limited ORIGINAL
a o8 o \1 o ar ﬁuﬂﬂ"ﬂ
UIEN INAUARILIAAAHN LNE A3TNA _
1/6 Soi Ramkhamhaeng 145, Khwaeng / Khet Saphansung, Bangkok 10240 E-mail : admin@tet]995.com
1/6 ¥0uTWAMMNY. 145 HYRASHILG IVATSINUGA NTUNNUNTUAT 10240 Tel : 0-2373-7799" (Auto) Fax : 0-2373-7979 Page 1 of |
TEST REPORT

Analysis No. : R22-3237 Report Date T 23/11/22

Received Date: 14/11/22 Analysis Date o 14-16/11/22

Customer : Technical Division of Thai Environmental Technic Limited Job No. 1 S650398/Nov

= oar =i L8 = o_ @
For UTHM Yudiuudome 3100 (M11ru)

Tassmamilewsaugaamnssurilaauduua Taoitimiomiy
Avelsznuiiagd 12552 oaudsznuiing lavey Taun Ua. 16/2550)

HUUR YN ANIAYLB I i 29370

Sampling By  TET
Type of Sample : Ambient Air

Address vyt 7 dwalanine Sunerulnan Tamiadaiiugs
Contact : Tel. (036) 240 700 # 119 Fax. (036) 304 036
Result
Sampling Point Sample No. Sampling Date r]ua:aaa':m (TSP)
(mg/m’)
" P 2211-AA0509 10-11/11/22 0.038
Falanwuua
2211-AA0512 11-12/11/22 0.045
(47P 0764117 UTM 1532238)
2211-AA0515 12-13/11/22 0.052
% 2211-AA0510 10-11/11/22 0.014
TUHUBILAY
2211-AA0513 11-12/11/22 0.048
(47P 0767287 UTM 1531239)
2211-AA0516 12-13/11/22 0.081
. “ 2211-AA0511 10-11/11/22 0.045
UIUHUBAUTD
) 2211-AA0514 11-12/11/22 0.027
(47P 0762952 UTM 1533935)
2211-AA0517 12-13/11/22 0.019
Standard 0.33
Analysis Date TSP 2211-AA0509-2211-AA0517) 14-16/11/22
Method : TSP = Gravimetric Method (US.EPA 40 CFR Part 50 Appendix B)

Standard 5 Notification of the National Environment Board No. 10 (1995) (B.E. 2538) and No. 24 (2004) (B.E. 2547), 24-hr. average value

Pl

Reviewed by

Ms. Wareerut Prachumdaeng
f of Laboratory

Chie

REPORTED RESULTS REFER TO SUBMITTED SAMPLE(S) ONLY

Approved by (}Dﬁ/

Mrs. Porntip Pethshee
Laboratory Manager
Aot seillosss /o bobelsns

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL







m Thai Environmental Technic Limited

LS9 imanafswindanlng ana

1/6 Soi Ramkhamhaeng 145, Khwaeng / Khet Saphansung, Bangkok 10240 E-mail : admin@tet1995.com

ORIGINAL

kY a
AuRUU

1/6 DT AWK 145 HUNALNUT LUATSWIUG NTINHUWIUNT 10240 Tel : 0-2373-7799 (Auto) Fax : 0-2373-7979

TEST REPORT
Customer Name : U3t Yudmusialdy nfin @) Report No. : 3237/2022/1-3
Project - TpsinswilawsiugpamnssuelaAudiund Report Date - Novemnber 21, 2022
Teedfwmilomu Aeeusenulngi 1/2552 Sampling Date  : November 10-13, 2022
(Auvsemulnslaseylaui U.16/2550) Type of Sample : Sound Level
MUELAYMANALMII DL 29370
Address . vt 7 dualanlve Sunamdulvan Jwiausaugs
Contact . Tel. (036) 240 700 #119  Fax. (036) 204 036
Job No. : 5650398/Nov
Result
) Falannuui (dB (A)
Item Time
10-11/11/22 11-12/11/22 12-13/11/22
Leq Lmax Lgo Leq Lmax Lgg Leg Lmax _ Lg
1. 13.00-14.00 5.0 86.1 49.5 543 701 517 528 683 9.4
2 14.00-15.00 531 802 49.5 532 710 507 4715 716 430
3, 15.00-16.00 522 743 49.5 54.5 66.6 447 429 50.3 419
a. 16.00-17.00 518 634 495 49.3 60.7 20,0 520 736 436
5 17.00-18.00 534 719 501 549 9.0 a7 528 T73.6 a44q.7
6. 18.00-19.00 52.2 56.3 50.0 a8.5 62.7 a58 54.2 73.7 44.0
7. 16.00-20.00 52.7 58.3 50.5 aro 66.4 439 46.4 67.1 428
8. 20.00-21.00 56.1 67.2 50.6 26.3 62.7 436 48.5 70.5 432
9. 21.00-22.00 61.2 710 59.5 46.5 653 430 47.1 66.0 425
10. 22.00-23.00 61.0 76.0 . 59.3 457 59.7 427 44.7 50.2 439
11, 23.00-00.00 60.5 67.5 59.2 454 728 42.2 45.1 50.3 442
12 00.00-01.00 609 779 59.4 50.6 69.0 47.0 481 556 450
13, 01.00-02.00 60.5 670 59.2 49.6 66.2 a6.7 56.4 65.0 536
14, 02.00-03.00 596 68.7 58.5 493 635 465 53.7 703 46.5
15, 03.00-04.00 590 66.4 58.4 490 639 469 517 6.0 486
16, 04.00-05.00 592 65.7 58.5 487 61.6 47.0 565 £8.4 515
17, 05.00-06.00 587 657 58.1 49.4 63.2 47.2 57.7 67.5 536
18. 06.00-07.00 58.5 65.3 57.8 50.0 65.5 477 57.8 68.4 54.8
19, 07.00-08.00 57.5 635 53.2 506 652 483 56.6 70.3 54.0
20, 08.00-09.00 53.1 68.5 514 55.0 758 487 58.6 671 55.7
21. 09.00-10.00 535 68.3 518 571 712 537 58.5 67.4 50.6
2. 10.00-11.00 530 725 511 555 68.5 50.5 58.4 724 559
2. 11.00-12.00 527 725 496 529 69.0 49.9 56.3 724 50.7
2, 12.00-13.00 50.1 74,9 513 545 709 49.9 598 66.7 556
Leq 24 hr 57.5 ; - 52.0 - : 55.0 5 =
Lmax - 86.1 - - 75.8 - - 137 -
Standard™® 70 115 - 70 115 . 70 115 s
Ldn 65.8 - | = 56.3 - : 61.1 . .

Standard: “ Notification of the National Environment Board No. 15 (1997) (BE. 2540)
2 Notification of the Ministry of Industry (2005) (B.E. 2548)
Remarks : Reference to Notification of Department of lndustrIaL Works (2010) (B.E. 2553)
S

Wommani S. -

5%@4% v

Wannasiri Suriyawong Somchai Piyavorasakul

General Manager

] ,.‘:_5.,)' - u"\.:o:;"/,.
REPORTED RESULTS REFER TO SUBMITTED SAMPLE(SYONTY

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL







TETL

1/6 Soi Ramkhamhaeng 145, Khwaeng / Khet Saphansung, Bangkok 10240 E-mail :
1/6 ¥BUSIUANINA 145 LUWAZNIUG UIAFSHITUER NTINNUNIUAT 10240 Tel : 0-2373-7799 (Auto) Fax :

Thai Env1ronmental Technic Limited
— U3 nadadsuindaning a1ia

admin@tet1995.com

ORIGINAL

auntiy

0-2373-7979

TEST REPORT

Customner Name  : US¥ yufisiusioii 97ia (vaw) Report No. : 3237/2022/2-3
Project . IpsmawiloushugaamnssusiiaAuguiue Report Date : November 21, 2022
T iBwmilawmnu Mveausemulngi 1/2552 Sampling Date  : November 10-13, 2022
(Auusemudnsiasoylaui U9.16/2550) Type of Sample : Sound Level
MBI NLUAWMLIDILTT 29370
Address . wyfl 7 ualenlve sunemdulvan Ywinusduys
Contact . Tel. (036) 240 700 #119  Fax. (036) 304 036
Job No. : 5650398/Nov
Result
— - uruaunas (dB (A)
10-11/11/22 11-12/11/22 12-13/11/22
Leq Lmax Lgg Leq Lmax Lgg Leg Lmax Loo
1. 13.00-14.00 54.5 60.9 52.4 55.5 63.1 50.2 57.7 71.1 50.1
2. 14.00-15.00 56.8 606 538 50.6 70.4 513 536 60.3 as 6
3, 15.00-16.00 55.1 67.0 51.5 56.4 652 553 50.2 60.9 50.2
4, 16.00-17.00 53.4 76.0 8.5 60.0 66.2 59.5 523 64.0 a9.9
5, 17.00-18.00 53.7 58.1 52.9 60.6 59.9 539 538 61.1 438
6. 18.00-19.00 525 56.8 51.8 574 748 55.3 55.1 67.6 540
7. 19.00-20.00 57.7 750 51.8 59.7 994 615 56.4 61.8 51.6
8. 20.00-21.00 51.6 63.1 49.4 56.3 71.1 538 57.4 61.5 56.5
9, 21.00-22.00 514 75.4 49.5 59.4 728 58.5 56.5 67.7 558
10. 22.00-23.00 52.6 6.4 49.6 57.0 66.8 559 54.7 63.9 531
11. 23.00-00.00 51.3 734 48.9 58.1 720 55.7 53.9 58.7 516
12. 00.00-01.00 53.0 726 49.3 62.2 809 535 54.1 60.3 53.1
13, 01.00-02.00 55.1 80.7 48.1 57.3 73.5 53.5 53.9 59.4 530
14, 02.00-03.00 50.1 89.2 47.5 592 725 55.4 53.7 57.2 528
15. 03.00-04.00 58.7 827 51.5 57.4 712 504.2 54.4 58.8 53.0
16. 04.00-05.00 53.5 69.8 49.7 593 772 52.6 58.3 73.3 53.5
17. 05.00-06.00 555 69.7 518 56.6 718 509 61.8 83.4 52.8
18. 06.00-07.00 557 668 | 539 56.0 749 49.7 589 72.7 54.3
19, 07.00-08.00 53.4 60.1 51.9 55.4 86.9 52.1 58.4 774 50.2
20. 08.00-09.00 580 70.5 52.0 59.5 708 51.1 59.0 83.3 544
21. 09.00-10.00 61.4 75.2 52.0 575 776 51.5 555 704 484
22. 10.00-11.00 583 73.7 52.0 54.1 65.3 50.8 55.5 635 520
23, 11.00-12.00 509 716 a9.7 56.2 74.3 49.2 57.5 722 509
24, 12.00-13.00 58.5 70.8 56.8 62.6 79.9 48.6 57.2 752 514
Leq 24 hr 55.8 « = 58.4 4 = 56.6 - .
Lrmax - 89.2 : 3 99.4 . = 83.4 .
Standard"®@ 70 115 4 70 115 @ 70 115 -
Ldn 61.5 = e 64.9 - ) 63.3 - =

Standard: Not:f‘ cation of the National Environment Board No. 15 (199?) (B.E. 2540)

Remarks :

V\bmoaws

Wannasiri Suriyawong

e REPORTED RESULTS REFER TO SUBMITTED SAMPLE(S) ONLY

i Somchal P;yavorasakul

General Manager

e DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL







m Thai Environmental Technic Limited

—_— USHN waiadsuiadaning a1na

1/6 Soi Ramkhamhaeng 145, Khwaeng / Khet Saphansung, Bangkok 10240 E-mail : admin@tet1995.com

1/6 DU IWAWING 145 LYNALWIUGI UAAZWIUGE NTINNUMIUAT 10240 Tel © 0-2373-7799 (Auto) Fax :

ORIGINAL

Y a
RERTSIRY

0-2373-7979

TEST REPORT

Customer Name  : U39 Yudwudleds 31 (maw) Report No. : 3237/2022/3-3
Project . Inssmawvilesusiugranvnssuviinfudiuud Report Date : November 21, 2022
Tae3swmilnmu Ameeusemudash 1/2552 Sampling Date  : November 10-13, 2022
(RvUszmulnsineaylaui Us.16/2550) Type of Sample : Sound Level
MNULAVANLUALMIIDILTA 29370
Address : i 7 shwalanlne Sunerduluan Jwinusaugs
Contact - Tel. (036) 240 700 #119  Fax. (036) 304 036
Job No. : S650398/Nov
Result
Yuvupasa (dB (A)
Iterm Tirne
10-11/11/22 11-12/11/22 12-13/11/22
Leqg Lmax Lgg Leg Lmax Log Leg Lmax Lgg
i 14.00-15.00 535 730 1638 538 736 45.1 532 678 456
2 15.00-16.00 545 809 468 56.0 778 440 53.7 768 a4.0
3. 16.00-17.00 53.0 726 46,6 53.4 739 455 508 67.0 43.1
a, 17.00-18.00 56.2 80.0 6.0 56.9 788 473 526 716 az6
5. 18.00-19.00 529 76. 16.1 54.9 723 47.1 485 63.0 426
6. 19.00-20.00 56.8 760 169 540 80.4 455 526 77 430
7. 20.00-21.00 53.1 726 464 533 833 457 56.4 80.6 42.7
8. 21.00-22.00 50.1 805 46.4 496 718 436 57.5 85.1 427
g, 22.00-23.00 526 722 462 49.3 76.7 424 532 72.5 439
10. 23,00-00.00 51.1 63.9 46.0 48.2 75.7 4238 55.2 773 429
11. 00.00-01.00 525 780 424 66.7 916 42.1 55.5 770 430
12. 01.00-02.00 479 763 422 51.1 85.0 4222 58.0 86.0 417
13. 02.00-03.00 68.1 707 424 56.9 80.7 424 539 723 454
14, 03.00-04.00 509 795 424 445 670 41.2 53.4 723 454
15. 04.00-05.00 526 78.1 420 a73 673 422 53.2 729 434
16. 05.00-06.00 442 623 416 59.9 803 423 552 765 453
17. 06.00-07.00 485 685 a2.1 55.4 730 434 503 77 475
18. 07.00-08.00 46.4 63.6 423 56.3 742 48.1 548 703 aa.9
19, 08.00-09.00 50.2 766 428 56.6 734 477 57.9 773 4a8
20. 09.00-10.00 60.0 770 459 5838 90.2 459 56.4 76.5 468
21. 10.00-11.00 55.2 758 4738 50.4 784 45,0 56.0 88.2 446
22. 11.00-12.00 56.0 80.5 163 5838 80.4 455 53,5 728 431
23. 12.00-13.00 508 713 457 54.4 736 446 58.5 86.6 248
2. 13.00-14.00 537 74.7 45.1 52.0 704 44.1 63.7 868 a0
Leq 24 hr 53.9 - - 57.1 - - 56.1 2 2
Lmax . 80.9 . - 91.6 E - 88.2 .
standard? 70 115 - 70 115 - 70 115 -
Ldn 58.4 - s 64.9 3 2 61.6 = -

Standard : P Notification of the National Environment Board No. 15 (1997) (B.E. 2540)
@ Notification of the Ministry of Industry (2005) (B.E. 2548)
Remarks : Reference to Notification of Department of Indi

Wonmapsy S

Wannasiri Suriyawong

REPORTED RESULTS REFER TO SUBMITTED SAMPLE(S) ONLY

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL

General Manager

Sornchai Piyavorasakul
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RECALIBRATION
DUE DATE'

caiiver 18, M
Calibration Certification Information
Cai, Date:  MNovember 19, 2021 Rootsmeter S/N: 438320 Ta: 294 °K
Oparator:  Jim Tisch Pa: 763.5 mm Hg
Calibration Model #;  TE-5025A Catibrator 5/n: 00638
Vol. Init Vol. Finai AVol. ATime AP AH
Run {m3) {m3) fm3} {min} {mm Hg) {in 420)
1 1 2 1 1.4160 3.2 2.00
2 3 4 1 0.9970 0.4 4.00
3 5 4] 1 0.8890 7.8 5.00
4 7 8 1 0.84480 8.7 5.50
5 9 i0 1 0.6990 12.8 8.00
Data Tabulation
Pa )( Tstd )
Vistel Qstd ‘\/AH( Pstd/\ Ta Qa AH(Ta / Pa)
{m3) {x-axis} {y-axis} Va {x-axis} (y-axis}
1.0140 0.7161 1.4271 (1.8958 0.7033 0.8776
1.0098 1.0128 2.0182 09916 0.5546 1.2411
1.0079 11337 2.2564 0.9898 1.1134 1.3875
1.0067 1.1858 2.3660 0.9886 11644 1.4553
14012 1.4324 2.8542 0.9832 1.4066 1.7551
m= 1,90331 m= 1.24818
QSTD b= “0.00049 QA b= -0.00030
r= 0.999%9 r= 0.99299
Calculations
Vstel=|AVol{{Pa-&P)/Pstd){Tstd/Ta) Va=iAVol({Pa-AP)/Pa)
Qstd=|Vstd/ATima Qa={Va/ATime
For subsequent flow rate calculations:
_ Pa Tstd -
Qstd= 1/m (( bri{EL )( ))b) Qa= 1/m ((,/mi{ Ta/Pa ))b)

Standard Conditions

Tstd: 298.15 °g
Pstd: 760 rmm Hg
Key

AH: calibrator manometer reading {in H20)

AP: rootsmeter maniometer reading {mm Hg)

Ta: actual absolute temperature (°K)

Pa: actual barometric pressure (mm Hg)

n:intercept

m: slope

Tisch Environmental, inc.
145 South Miami Avenue

Viltage of Cleves, OH 45002

RECALIBRATION

US EPA recommends annual recalibration per 1998
40 Code of Federal Regulations Part 50 to 51,
Appendix B to Part 50, Reference Method for the
Determination of Suspended Particulate Matter in
the Atmosphere, 8.2.17, page 30

v tisch-eny.eom

TOLL FREE: {877)263-7610

FAX: {513)467-9009







Thai Environmental Technic Limited
3N makagatadeyslng ana

High Volume TSP&PM-10 Calibration Report

Location ; Thai Environrtental Tach Site IR : Bangkck Date 1 1-Aug-22
ITEM : TSP Serial No: (No.4 } Calibrote By : Pipat
Site Canditions
Baromeiric Pressure (min Hg) * 750.00 Corrected Pressure (mm g} : 750.3
Temperature ("C} 1 25,0 __ Temperature {deg ) @ 2980
Average Press. (imm Hg} + 754.5 | Corrected Average (mm Hag) @ -
Average Temp {°C) : 32.4 . Average Temp: (Beg K) ¢ - . .

Catibration Orifice

Make : Tisch Qstd Slope @ 1.929331
Model : TE-5028A Qstd Intercept @ -0.00049
Serial# : 0058 Calibration Due Date : 18-Nov-22

Calibration Information

Plate or ORIFICE Qstd indicate ic
Test # (in H,0) {m3/min) {CFM) {corrected) Linzar Regression
1 12.30 1.760 62.0 £2.00 Slope:r 34.6548
2 9.80 1.371 56.0 55.00 Intercepi: 1.3742
3 7.60 1.383 52.0 52.00 Covr. Coaff; 0.8340 |
4 5.20 i.14¢4 42.0 42.00
5 3.20 ¢.898 32.0 32.00 ¢ of Observations: 5
Caiculations
Qstd = 1/m[Sqri{H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =1[Sqrt(Pa/Pstd)(Tstd/Ta}) b = sampler intercept
I = chart response
Qsid = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressuie
1 = actual chart response
m = calibrator Qstd slope Calibrate By : et

b = calibrator Qstd intercept

Ta = actual temperature during calibration (deg K}
Pa = actua) pressure during calibration {(mm Hg)
Tsid = 298 deg K o
Pstd = 760 mrn Ha Approve By : /

For subsequent calculation of sampler flow:
1/m{(D[Sqrt 298/ Tav)(Pav/760)]-b}
NOTE: Ensure calibration orifice has been certified within 12 menths of use

Thai Enviranmeritat Technic Limited 1/6 Soi Ramihamhaeng i45 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thailand
s Tal 1 +66(0)2373-7798(Aut0) Fax: +66(0}2373-7979 » admin@tet1995.com o vy tet1955.cam






Thai Environmental Technic Limited
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High Volume TSP&PM-10 Calibration Report

Location ; Thai =nvircnmemital Tech Site ID ! Ranglkck Date ! 1-Aug-22

ITEM : TSP Serial Mo : (No.10 ) Czlibrate By : Pipat

Site Conditicns

Barometric Pressure (mm Hg) 1 760.96 Corrected Pressure (fmim Hg) ! 7600
Temperature (*C) 1 25.0 Temperature {deg K} 1 258.0
Average Press, (mm Mg} @ 754.5 Correcied Average (mm Hg) & -
Average Temp (*C) 1 32.6 Average Temp: (Deg K} @ -

Calikbration Orifice

Make ! Tisch Qstd Slope : 1.99331
Model ! TE-5025A Qstd Intercept 1 -0.000492
Sarial# 1 0068 Calibration Due Date : 19-Nov-22

Calibration Information

Flate or GRIFICE Qstd Indicate IC
Test # {in H,0) {(m3/min) {CFM) (corrected) Linear Regression
i 11.80 1.724 €0.0 60.00 Slope : 25.595¢
2 9.00 1.5C5 54.0 54.00 Intercept: ¢.0527
3 7.20 1.346 50.0 50.00 Coir. Coefi 1 0.5%2¢
a 5.00 1.122 40.0 40,00
5 3.00 0.859 30.0 30.00 * of Ghservations: 5
Calcutations
Qstd = 1/m[Sgri{H20(Pa/Pstd){Tstd/Ta))-b] m = sampler slope
IC =1[5qrt(Pa/Pstd){Tstd/Ta)] b = sampler intercept
1 = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
1 = actual chart response
m = calibrator Qstd slope Calibrate By =

b = calibrator Qstd intercept

Ta = actual temperature during calibration {deg X}

Pa = actual pressure during calibration (mm Hg}

Tstd = 298 deg K . ; 2
pPstd = 760 mm Hg ‘Approve By . } ' Lj{ sig AL 54
For subsequent calculation of sampler flow: v
1/m{(D)[Sart(298/Tav)(Pav/760)]-b)

NOTE: Ensure catibration orifice has been certified within 12 months of use

Thai Environmertal Technic Lirmited 1/6 Soi Ramkhamnaeng 145 Khwaengfkhet Saphan Sung Bangkok 10240 Thailand
o Tel : +B6(0)2373-7799(Au0} Fax ; +66{0)2373-7975 ¢ admin@tzt1995.com « v ot 955.com






Thai Environmenial Technic Limited
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High Volume TSP&PM-19 Calibration Report

fiocafion ; Thai Envircomental Tech

ITEM : TSP

Site I : Ranckok

Dake :

L-bug-22

Serfal Mo . (No.5 )

Calibrate By ¢

Fipat

Site Conditions

Barometric Pressuse (mm Hg)
Temperature (*C) !

Avarage Press. (min Hg) : 754.5
Average Temp ("C) !

Corrected Pressure (mim Hg)

“““““““““ Corrected Average (mm Hg)

Temperzture (deg K) !

Average Temp: (Deg K) & -

Calibration Orifice

Make : Tisch
Model ; TE-50254
Serial# ; 0068

Gstd Slope

Qstd T

Calibiration Due Data

1.929331
-0.000C43
18-Hov-22

ntercept

am wm dk

Calibration Information

Pizie oi ORIFICE Ostd Indicate iC
Test # {in H,0) (m3/min} {CFM} {correctad) Linear Regression
1 12.30 1.760 60.0 506.00 Slope : 34.5870
2 5 40 1.538 54.0 54.C0 Intercept: 0.568G
3 7.20 1.346 50.0 50.00 Corr. Coeff ! 0.9882
4 5.00 1.122 40.0 40,00
5 3.20 0.898 30,0 30.90 F of Observations: S
Calcuiations
Qstd = 1/m[Sqrt(H20(Pa/Pstd){Tstd/Ta)}-b] m = sampler slope
IC =1{Sart(Pa/Pstd)(Tstd/Ta)] b = sampler intercept

Qstd = standard flow rate

ic

= corrected chart response

1 = actual chart response

m

Ta
Pa

= calibrator Qstd slope
= calibrator Qstd intercept
= actual temperature during calibration (deg K)

= actual pressure during calibration {mm Hg)

Tstd = 298 deg K

Pstd = 760 mm Hg

For subsequent calculation of sampler flow:
m{(DISar(298/Tav){Pav/750)]-b)
WOTE: Ensure calibraiion orifice has been certified within 12 months of use

I = chart response
Tav = daily average temperature
Pav = daily average pressure

Calibratc By it i 4
?' el i
Approve By s aibner 12

i

= ey e o . et

Thal Environmienial Technic Limited

o Tel : +66(0)2373-7799(Aut0) Fax 1 =G6((0)2373-7979 o admin@teb1935.00m o www tet1995.com

1/6 Soi Ramkhamhaeng 145 KhwaengfKhet Saphan Sung  Bangkok 10240 Thailand







TECHNOLOGY PRCMOTION ASSOCIATION (THAILAND-JAPAN)
£ CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 37::"\‘““/%: ) o
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 b :" ’f"
TEL. 0-2717-3000-27 FAX.0-2719-0484 CALIBRATION 0068 !:
y Cert.No.: 22MM27
f' Page.: 10f 3 :
L " e v ] .#*
Certificate of Calibration
it :__?
Equipment ; Electronic Balance "*;;
, :;rl'!é.
Manufacturer : Mettler Toledo qi
-':' i,
Model : _ AB204 i
.;-::| i\— :
ol Serial No. : 1116382227
D Neo. : TET.LAB.BALO1 "
Submitted by : Thai Environmental Technic Limited f
“'_j-i 1/6 Soi Ramkhamhaeng 145, '
oy Khwaeng/Khet Saphan Sung, 3
A Bangkok 10240
: Location : Balance Room
' Received order: 20 April 2022
’ Calibration Date : 22 Aprit 2022
“ Ambient Temperature : 15 °C 10 40 °C
3 Relative Humidity : 30 % to 90 %
‘ Calibrated by : Uthen Kankawi
£ Approved by : (mah)- )
n, . Approved Signatory
o { ) Pornthippa Tameyakul
(/ y Malee Butkruea
() Suwit Imjal
: Issue Date : .6 May 2022

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the pricr wriiten

Approval of the head of Corporate Services 3 @ Equipment Calibeation and Testing Services.

Feire- N

A 0040784



Equipment : Electronic Balance Cert.No.: 22MM27
::; Condition As-Received : Used item Page: 2 of 3
- Reference : 2204-03690C-18

. Procedure used :-
Calibration were conducted using in-house calibration procedure CP-OB01 accerding fo direct

measurement mathod against standard weight.
i Condition of this result of calibration
1. Reference standard instruments:-

fnstruments Model Serial No. ID No. Test report No, Due date
1) Standard Weight Set (E2) 15884 - TORC138 MM-0009-21 3 Feb 2023

2. This certificate is valid only to the item calibrated on date and place of calibration.

3. This result of calibration was made on requested at the point specified by customer.

i1 4. This ceriificate is not certified for any commercial transaction.

5. This certification is traceable fo the International System of Unit.

-+ Resuit of calibration { ) Without Adjustment ( * ) After Adjustment by External Calibration
Range capacity : 0 g to 210 g Resolution 0.0001 g

i Before Adjustment :

Balance Measurement  Coverage oy
"y Applied Weight Reading Correction Uncertainty Factor B
{g) {9} (9) (tmg} . (k)
100 99.9981 +0.001¢ 0.22 2.00
oy 200 199,9957 +0.0043 0.35 2.00
After Adjustment :
. 1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation '
(g) of Reading (g}
i 100 0.00006

200 0.00007

a 1105868




Equipment : Electronic Balance
.~ Condition As-Received :  Used ltem
"’ Reference : 2204-03680C-16

.+ Result of calibration

2. Effect of off center loading

P

A mass of 100 g was placed {o various position on the pan.

The weighing machine reading error obtained is given in the table

E

i

Position 1 Position 2 Position 3 Position 4 Position 5
{9} (g) (g9} (g9) (g}
‘ -0.0003 -0.0003 -0.0003 -0.0004 0.0000
' 3. Departure from_nominal value
o Balance Measurement
Applied Weight Reading Correction Uncertainty
(g) {g) (g) (£ mg)
Unload 0.0000 (.0000 .13
0.01 0.0089 +0.0001 0.13
0.1 0.0099 +0.0001 0.13
05 0.5000 0.0000 0.13
1 1.0001 -0.0001 0.13
5 5.0001 -0.0001 0.13
10 10.0000 0.0000 0.13
25 24,9993 +0.0002 0.15
50 49,9998 +(.0002 0.15
100 £9.9998 +0.0002 0.22
200 199.9097 +0.0003 0.35

Cert.No.: 22MMZ7

Page: 30of 3
2 3 2 3
1 1 e e
Front Frand Front

Maximum difference hetween
off-center and central loading

(g)
0.0003

Coverage

Factor
(k)
2.09
2.09
2.09
2.09
2.08
2.08
2.09
2.06
2.05
2.00
2.00

Note : This instrument was adjusted before caiibration by weight of Mettler Toledo F1 200. g &/N.: 11118517

Certificate No.: 21M1956

© The reported uncertainty of measurement was based on a standard uncertainty muitiplied by a coverage
i factor k , providing a level of confidence of approximately 95 %.

-olo-

a 1105868
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ket TIS 25
FITIETR CALIBRATICHN 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOQLOGICAL RESEARCIH (TISTR)

Request No. 21-65/0237 MTC No, EEL. BP.  47/0165

CALIBRATION CERTIFICATE

Submitted by : THAT ENVIRONMENTAL TECHNIC LIMITED,
Address - 1/6 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphansung, Bangkok, 10240, Thailand.
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.,

: Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280,

Instrament Calibrated : Ambient Environment

Description : Sound Calibrator Temperature (23 +3)°C
Manufacturcr : Tenmars Relative Humidity  : (30 +135) %

MWiodel : TM-100 Ambient Pressure (101,325 + 1.500) kPa
Serial No. : 1812033570

Standards used : 1, Digital Function Synthesizer NF Electronic DF-193A 8/N 122037.

[

. Measuring Amplifier Bruel&Kjacr 2636 S/N 1537484,

[¥5)

. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214.

o

. Digital Mulimeter Agilent 34401A S/N MY44005360.
. Pressure Transmitter Vaisala PTB202AD S/N T(G650001.

A

6. Audio Analyzer Keithley 2015-P 8/NN 4106493,
7. Condenscr Microphone Bruel&Kjaer 4130 /N 2889871,
Calibration Procedure: CP-102-04 based on IEC 60942-2003. The sound pressure level of instrument was
measured by standard microphone using an insert voltage technigne.
This instrument has been calibrated against standards maintained at Electrical and Electronic Standards

Laboratory (EEL), which are traceable to the International Systern of Units through the National Institute of

Metrology (Thailand).
The information on actual reading is attached herewith and the uncertainty limits quoted refer to the

measurad valucs only.

Pate of Receipt v 13 Jan. 2022

l Date of Calibration 26 Jan, 2022 1 :"3

i

Tha resulis relale oniy Lo the ' calicraed o value assigned,
Acteertising the Report/Cedtifoate and pubiiciny of the resuits except in fuli arg wrohibited uniess ariten oermission 's oitained fiom the governor of TIETR.

M ELITC.ON2 Rev.d

Head Gffice Office| alzoratory

35 Wi 3 Tamaon Khione T, Arnpiee Khlow supne 56110 Bargpoc Industnial Sslale, Sulkumyit Road, ot Foad, Chatucha, Rarakok (0900,
Chirngeatl Fativinthant 12120, Theiland Arnpinas i nirakan L0280, Thaland

Tell (66) 0 2577 GUO0 Tel (B8) 0 iR 115 Tel (A6 G 25F% 112150 =t 5219, 5225, 5217
Fam. {6816 2577 90403 Saw (A6 G 2323 9165 Fax. 165) T 2E79 55%2

-roied s rormpsigitistr.onth Websilesovav istronih E-mall - intcgtistr onth gl aLrnabeogitsir o in



Request No.

21-65/0237

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage

Nominal Qutput of Unit Under Test = 94 dB re 200Pa at 1000 Hz

ITISTR

i

NSC-TISI-TIS 17025
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTITIC AND TECHNOLOGICAL RESEARCH (TISTR)

factor k = 2, providing a level of confidence of approximately 93%.

. Acoustic Output in dB re 20Pa , Correcled to Reference Conditions : 101.325 kPa , 23.0°C and 50 %RH

1. Spund Pressure Level

MTC No. EEL. BP, 47/0165

Standard Microphone Measured Sound Pressure § Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) {(dB) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 94.50 0.50 +0.10 +0.75 dB 1
2. Frequency ]
.f
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit |
Type (Hz) {Hz) (Hz) TIEC60642:2003 Class 2
1/2 inch Bruel&Kjaer 4180 989.4 -10.6 +15 +2.0%
3. Total distortion
Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) TEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 2.45 3+ 0.60 +4.0%

Note : 1. No adjustment.

Prate of Calibration

2. The calibrator pressure correction was not included.

3. The nucrophone volume correction was not included.

26 Jan. 2022

2;’?‘&/

The resulis relate only 1o the items lested/calibrated or value assizgred.
Adveriising the Repori/Certificets and publicity of the resuits exceps in full zre prohibited unless written permissicn is abtaired from the eovernor of TISTR.

Head Gffice

35 Mu 3 Tamibon Khlone Ha, Amphoe Khlong Lueng,

Changwat Pathuntthan 12120, Thailand

Tel. (6a8) 0 2577 2000

Fax, (665 0 2577 2009

E-rnail - rumpsi@tistr.orin Websilensaan tistr.orth

Office/Laboratary
Soi 10, Bangpos lnchzstrial Estate, Subwumii Aoad,

Araphce Musng Charevat Samorprakan 10280, Thallarl

Tel. (65610 2323 1572-80 ext. 115, 118
Fax. (BE) 0 2323 9163
E-rmiail - mig@sistr,onth

FrABLITC.002 Rev.d
Ofiice
156 Pnaharyothin Road, Chatuchak Banekok 10900,
Thailard
Tel {86} 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. [B6) 0 2579 5AG2
Emakh c surmales@lisironth
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FLTISTA CREBRATION obor
: THAILAND INSTITUTE OF SCIENTIFIC ANEJ TECHNOLOGICAL RF;ETARCH (TISTR)
Request No. 21-65/0237 MTC No. EEL. BP. 47/0165

Nominal Qutput of Unit Under Test = 114 dB re 20(.Pa at 1000 Hz

! Acoustie Qutpat in dB re 200Pa , Corvected to Reference Conditions : 101,325 kPa, 23.0 °C and 50 %RH

1. Sound Pressure Level
Standard Microphone Measured Sound Pressure | Deviated value [ Uncertainty Tolerance limit

Type Level (dB) (dB) (dB) TEC60942:2003 Class 2

i 1/2 inch Bruel&Kjaer 4180 114.28 0.28 +0.10 +0.75 dB
2. Frequency

Standard Microphone Measured Frequency Deviated value{ Uncertainty Tolerance limit

Type {0z} (Hz) (Hz) IEC60942:2003 Class 2

1/2 inch Bruel&Kjaer 4180 084.9 -151 +1.35 +2.0%
E 3. Total Distortion
t
;I Standard Microphone Measured Total Distortion Uncertamty Tolerance limit
Type (%) (%) JEC60942:2003 Class 2
‘ 1/2 inch Bruel&Kjaer 4180 258 +0.60 +4.0%
| Note : 1. No adjustment.
.t 2. The calibrator pressure correction was not included.
3. The microphone volume correction was not included.
Calibrated by : Approved by ;
....... Y . (e

i {Mr. Weerachai _ Deechaiyae) uaypa)
: iy
l Electrical and Eieetronic Standards Laboratory
ate of Calibration 26 Jan. 2022 Industrial Metrology and Testing Service Centre

Ref :

| Date of Issue 27 Jan, 2022

End of Certificate

The rgselts relate on 12 Hema tes

Aclvertising the Rapo-tCorilicais anc sublicty of the moalls

st i (Ll sre probil Haen

M valae gssigned,

2011265011300154001

SEIITSSION i Slns

Head Office
5 MAG 3 Taranon Khione He, Amphos KRiong Luace,

Office/Laboratory
Sol 1 Bangpos eousinat

el
Sl

ate, Susturndt Road,
Larmutprakan 10280, Taefand

Charaws: Pthumt=ars 12220, Thalanc
Tel, (6€) & 257F 5000
Fas. {66! G 2507 9000

= onail s impagaistrer i Wianteitewv e Tistr.on th

FiABLIMTC.O02 Rev.d
Oifice
194 Phaharvathin Soac. Chatucraly, Sangiak 10906,
Thiilard

Fan (G615

iZremil s sumalnemtisivor b






Thai Environmental Technic Limiied
UVIBN makaduaganng ann

Sound Level Meter Calibration Report

Equipment Type : Sound Levet Meter €Calibratien Date © 24-0cf-2022
Calibrater s TENMARS Sound Calibrator Th-100 Borometric pressure (mmHg) - 7500 mmHg
Standard - TEC 60942 Temperature (2343)"C ;o250 C
Accuracy ©94.0 203 dB and 114.026.5 dB Relative Humidity(S0=153%) ;. 450 % RH
Frequency 1at 1,000 Hz +1%4 Dued Date of Calibrate T 30-Nov-2022
Calibrator Serinl NO, < 181203570
| ' Ill..Stl.'llm.el'lt“c:'d...’n)uI’é.ted 1 Reference " Befare A.(.ijlis.l . " iAfter Adjust Deviation Resﬁlf
tem T e =
Brand | Model { Serial NO.|  Acoustic dB | a3efit {a5efi 2| a¥ani 3| @i + B =dB | Catibrate
84.0 93.9 93.9 93.2 939
18 ACO 6228 070046 - a4.0 0.1 PASS
114.0 143.8 | 113.8 | 1139 | 11349
4.0 93.8 938 3.8 23.8
18 ACO 5226 070047 94.0 0.2 PASS
i14.0 113.8 | 1138 ] 1138 | 1138
94.0 83.9 939 938 93.9
20 ACO 6226 070043 94.0 01 PASS
114.0 1139 | 113.9 | 1139 | 1138
G541 34.1 a4.1 a4.1 94.%
21 ACO 8226 070049 4.0 0.1 PASS
114.0 1140 | 1140 | 1140 | 1140
34.0 94.3 24,3 84.3 94.3
23 RION NL-21 | D04BT675 ad .0 0.3 PASS
114.0 11414 114.1 | 1141 | 1144
g4.0 a4, 04,1 941 a4.1
25 ACO 6226 100028 94.0 0.1 PASS
114.0 114.1 1141 | 1141 | 1141
240 94.1 241 94.1 a4.1
26 ACO 6228 100098 94.0 oA PASS
114.0 1141 1141 | 1141 | 11441
94.0 93.9 93.9 93.9 93.9
28 ACO 6226 100101 24.0 0.1 PASS
114.0 i13.9 113.9 1139 113.9
94.0 942 42 942 g94.2
29 ACO 8226 100102 4.0 0.2 TASS
114.0 1141 1141 1 1141 | 1141
94,0 941 841 841 941
30 ACO 6228 100106 24.0 0.1 PASS
114.0 1140 | 1140 | 1140 | 1140
Calibration By ::_:‘ —
Approve by A;jﬁ',-_ /o -'_ﬁ?
o

Thai Enwircamentat Techmc Limtiied 1/6 So; Ramkharnhaeng 145 Khumeng/ihat Sephan Sung  Bangkok 10240 Thailand
o Tei | +6O{0)2373-7760(Autn} Fax ;. +G6/0Y373-7572 ¢ adnin@tati995.com & vaw 1t 395 corm



Thai Environmental Technic Limited
YIBN malingesindonng o106

Sound Level Meter Calibration Report

Equipment Type :Sound Level Meter Calibration Date 24-Cct-2022
Calibrator : TENMARS Sound Calibraior TM-£00 Barometric pressure (mmHg) . 7500 mmug
Standard : IEC 60942 Temperature (23+3)°C .25 C
Accuracy :94.040.3 dB and 114.620,5 dB Relative Humidigy(50+15 %) . 450 %Ry
Freguency rat LO0 Hz 1% Dued Date of Calibrate 30-Nov-2022
Calibrator Scriasi NG, P 1R1203570
. *Instrument Calibrated |  Reference | © Before Adjust  [After Adjus| Deviation
tem - o o
Brand | Model | Serinf NO.{ Acoustic dB | n¥ei1 |afafiz{ nSaft3| 3w & dB +dB | Calibrate
94.0 94.1 841 | 941 | 94.
31 ACO | 8226 | 110098 94.0 0.1 PASS
114.0 1141 | 1141 | 1141 | 114.1
94.0 93.8 938 | 938 | 938
a2 ACO | 6226 | 110105 84.0 0.2 PASS
114.0 $13.8 | 1138 | 1138 | 1138
84.0 94.1 B4 [ 941 | 941
33 ACO 6228 110096 24.0 0.1 PASS
114.0 1140 | 1140 | 1140 § 1140
94.0 94.1 941 | 941 | 949
34 ACO i 6226 | 110009 94.0 0.1 PASS
114.0 4.1 | 1141 1 1141 ] 114
84.0 941 941 | 941 | 94.
35 ACO | 6226 | 110007 94,0 0.1 PASS
114.0 1140 | 1140 | 1140 | 1140
84.0 937 | 937 | 937 | 937
36 ACO | 6226 | 110102 94.0 0.3 PASS
114.0 1137 | 113.7 | 1137 | 1137
94.0 94,1 941 | 941 | 941
37 ACO | 6226 | 110101 84.0 0.1 PASS
114.0 1140 | 114.0 | 1140 | 1140
94.0 94.1 944 | 941 | 941
38 ACO | 62286 110106 94.0 0.1 PASS
114.0 1144 | 1141 } 1141 | 11414
94.0 93.8 933 | 838 | 93.8
39 ACO | 226 | 110104 94.0 0.2 PASS
i14.0 113.8 | 1138 | 1138 | 1138
54.0 94.2 g42 | 942 | 942
a5 ACO [ 6226 | 110100 94.0 0.2 PASS
114.0 1140 | 1141 7 1141 | 1144
Calibration By — —
T T
Approve by }; St | L

Thai Environmental Technic Limited

o Tal: +66(0)2373-773%Auto) Fax : +66(0)2373-7979 » adminditet1995.com o www. tet1995.com

i/ Sci Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thatland



Thai Environmental Technic Limiied
YIHN 1MANAGINORDN NG DN

Sound Level Meier Calibration Report

Equipment Type 1 Sound Level Meter Calibration Date 24-Qc1-2022
Cualibrator : TENMARS Sound Calibrator TA-100 Barometric pressure (mmHg) . 7500 mmhHg
Standard - 1EC 60942 Temperature (23£3)°C 25 C
Accuracy 94,0203 dB and 114.0=0.5 dB Relative Humidity(50+15 %) . 450 %RH
Freguency cat LD Hz =% Nued Date of Cafibrate 30-Now-2022
Calibrator Serial NO. C 1812035706
Instrument Calibrated Reference Before Adjust After Adjusg Deviation Resnit
Item pi - > ]
Brand | Model | Serial NO.] Acoustic dB | n5afl1 |a¥efi 2{ a¥adi 3] i0da +dB 4B | Calibrate
84.0 g3.8 583.8 93.8 938
41 ALCO 6226 130127 94.0 0.2 PASS
114.0 113.8 113.8 | i13.8 | 1138
84.0 849 84.1 94.1 94.1
42 ACO 5226 130128 @44.0 0.1 PASS
114.0 114.1 1141 114.1 114.1
1340 893.9 939 93.9 43.8
43 ACO 6226 130128 94.0 0.1 PASS
154.0 +13.9 1138 | 139 | 1139
84.0 940 94.0 94.0 24.0
44 ACO 8226 130130 04.0 0.0 PASS
114.0 1140 | 1140 | 1140 | 1140
24.0 938 g93.0 3.8 93.8
45 ACO 6226 130131 894.0 Q.1 PASS
114.0 113.8 113.8 | 1138 | 1138
84.0 943 94.3 84.3 94.3
48 ACO 8236 112028 94.0 0.3 PASS
114.0 114,19 114.1 114.1 114.1
84.0 238 g3.8 93.8 93.9
47 ACO 6236 152073 g4.0 0.1 PASS
114.0 1139 1138 | 113.8 | 1138
94.0 84.1 84.1 941 94.1
43 ACO 6236 152074 940 0.1 PASS
114.0 113.9 11389 | 113.8 | 1139
84.0 939 93.9 939 93.9
49 ACO 6236 152075 24.0 0.1 PASS
+14.0 113.8 113.8 | 1139 | 1139
94.0 94.2 4.2 942 242
50 ACO 6236 152076 94.0 0.2 PASS
114.0 1141 114.1 114.1 114.1
Cabibration By i
Approve by Y gt Iz

Thai Enviroamentat Techric Limited

16 Soi Ramkhamhazng 145 Khwaeng/Khet Ssphan Sung  Bangkok 10240 Thailand
o Tei 1 +65{()2373-7799(Auto) Fax : +66[0)2373-7979 & admin@iet] 295.com s wiver tet1995.com




Thai Environmental Technic Limited
UVIBN maladunadanlng e

Sound Level Meter Calibration Report

Equipment Type : Sound Level Meter Catibration Date 24-0ct-2022
Calibrator : TENMARS Sound Calibrator TM-100 Baremetric pressure (mmHg) © 7590 mmHg
Standard AAEC 60942 Temperature (23+3)°C 5 °C
Accuracy :64.0 20.3 dB and 114.040.5 dB Relative Humidity(50+15 %)} . 450 % RH
Frequency rat 1,000 Hz +1% Daed Date of Calibrate 30-Nov-2022
Calibrator Seriai NO, » 181203570
Instrument Calibrated Reference Before Adjust After Adjusd Deviation Result
Item T = o
Brand { Modei | Seritl NO.| Acoustic dB | aseiit | a¥afiz{nSafia| wdn + 4B £dB | Calibrate
94.0 938 | 938 | 938 | 938
51 ACO | 6236 | 152077 94.0 0.2 PASS
114.0 1137 | 1137 | 1137 | 1137
94,0 942 | 942 | 942 | 942
52 ACO | 6228 150142 94.0 0.2 PASS
114.0 1149} 1144 | 11441 | 1141
94.0 94,1 841 | 941 | 941
53 ACO | 6226 | 160095 94.0 0.1 PASS
114.0 1140 | 114.0 | 1140 | 1140
84.0 940 | 940 | 940 { 940
54 ACO | 6226 | 160096 94.0 0.0 PASS
114.0 14 | 1144 | 1141 1 1144
94.0 838 | 938 | 938 | 938
85 ACO | 8226 | 160097 94.0 0.1 PASS
114.0 113.8 | 112.9 { 1139 | 113.9
94.0 942 | 942 { 042 | 042
56 ACO | 8226 | 180098 82.0 0.2 PASS
114.0 1141 | 1141 | 1141 | 11414
94.0 940 | 940 | 240 | 940
57 ACO | 6226 | 160099 4.0 0.0 PASS
114.0 113.9 | 113.9 | 1139 | 1139
04,0 839 | 938 | 935 | 939
58 ACO | 6226 | 160143 94.0 0.1 PASS
114.0 1140 | 1140 | 1940 | 1140
94.0 94.1 941 | 841 | 941
59 ACO | 8226 | 160203 94.0 0.1 PASS
114.0 1140 | 1140 { 1148 | 1140
94.0 83.9 830 | 9392 | 239
80 ACO | 6226 | 160204 94.0 0.1 PASS
114.0 1139 | 1188 | 1139 | 1138
Calibration By 4“:.:_‘_&
—_

Approve by

[rgacdh iy

Thai Enviranmental Technic Limited

o Tel @ +G6(M)2373-7799(Aute) Fax : +66[0)2372-7075 o adminditeti9gs.com o ww.tet1995.com

146 Sai Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung  Bangkak 10240 Thailand




Thai Environmental Technic Limited
I ImsNadunaasyIng ne

Sound Level Meter Calibration Report

Equipment Type : Sound Level Meter Calibration Date D 24-Dct-2022
Calibrator : TENMARS Sound Cabibrator TM-100 Barometrie pressure (mmHg) . 7500 mmHgp
Standard : 1EC 60942 Temperature (23+3)°C : 25 °C
Accuracy c94. 0203 dB and 114.0:0.5 6B Refative Humidity(30=13%) . 450 %% RH
Fregquency cat 1000 Hz +1% Dued Date of Calibrate D 30-Nov-2022
Caulibrator Serial NO. 181203570
y instrument Calibrated Reference Before Adjust After Adjusy Peviation | Hesuit
tem T T s :
Brand | Model | Serial NO.|  Acoustic dB | a39f1 | a5eR 2| n5efi3| mdy & dB ~dB | Calibrate
294.0 94.2 84.2 942 @44.2
i ACQ 6226 160205 940 0.2 IASS
114.0 1141 1141 114.1 1141
04.0 93.9 939 | 838 | 939
B2 ACO 6228 160211 84.0 0.1 PASS
114.0 $13.8 113.8 113.9 113.9
240 942 94.2 942 842
83 ACO 6226 160212 24.0 0.2 PASS
114.0 114.1 114.1 1141 114.1
a4.0 942 g4.2 942 94.2
64 ACD 8226 160213 84.0 0.2 PASS
114.0 1141 114.1 1141 1144
84.0 a4.0 840 94.0 a4.0
&6 ACD 6226 160215 940 0.0 PASS
114.0 1140 | 140 | 1140 | 1140
84.0 240 940 340 24.0
67 ACO 6226 160216 94.0 00 PASS
114.0 114.0 114.0 114.0 114.0
94.0 4.0 84.0 840 94.0
&8 ACD 6236 2220236 94.0 4.0 PASS
114.0, 1140 | 1141 | 1121 | 1141
94.0 24.1 94.1 94.1 94.1
89 ACO 6236 2272037 94.0 g1 PASS
114.0 114.0 114.0 114.0 114.0
240 93.9 839 438 a3.8
70 ACO 6236 222038 94.0 0.1 PASS
1140 113.9 113.9 113.9 113.9
94.0 242 94.2 g94.2 G4.2
71 ACO 5238 222033 - 940 0.2 rASS
114.0 14,1 1141 1141 11414
840 241 84.1 84.1 94,1
72 ACO 6236 222040 84.0 0.1 PASS
114.0 1140 1 1140 | 1140 | 1140
Calibration By —
. TE : L
Approve by !'r ; E‘_i.zﬁ Lt t.7

Thai Environmental Technie Limited 1/& Sri Ramkhamhaeng 145 Khweeng/Khet Saphan Sung  Bangkek 10240 Thailand
o Tel : «66{0)2373-7793(Aulp] Fax : +B6(072373-7979 o almin@itet1335.com » v, el1995.com
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TECHNOLOGY PROMOTION ASSOCTATION (TIHATLAND-JAPAN) i_laﬁ&ﬁ
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ?xf//f::\\“‘“;:
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 RSN

TEL. 0-2717-3000-27 FAX.0-2719-9484

Cert.No.:
Certificate of Calibration Page:
Equipment : pH Meter
Manufacturer : Horiba
Model : F-71G
Serial No. : V3B1F8H3
1D No. : -
Condition As-Received: Used Iltem
Received Date : 11 July 2022
Calibration Date : 11 July 2022

Reference :

Submitted by :

Calibration Place:
Ambient Temperature :
Relative Humidity :

Calibration Procedure:

Calibrated by :

Approved by :

{ /) Malee Butkruea
{ ) Saithip Meangmai

issue Date :

N
N

2207-02430C-6

Thai Environmental Technic Limited
1/6 Soi Ramkhamhaeng 145
Khwaeng/Khet Saphan Sung,
Bangkok 10240

Laboratory (Thai Environment Technic Limited)
(25.3 - 25.1) °C

{513 - 50.9) %

In - house method :

- CP-OCH2 by direct measurement with standard

voltage calibrator and direct measurement
with certified reference material {CRM)

Krisda Malee

Wl

Approved Signatory

19 July 2022

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced ather than in full, except with the prier written

Approval of the head of Corporate Servicas 3 : Equipment Calibration and Testing Services.

CALIBRATION DOOE

22CHO409 ;
1of 2

A 0042416



Condition of this calibration result
1. Reference Standard Instrument ;-

instrument Seriai No, 1D No.
1) Document Process Calibrator 46530031  130RC098
2) Digital Thermometer - 130RC112

Cert. No.: 22CHQ409
Page.: 20of 2
Cert. No. Due Date
21E3245 07 Oct 2022
2172118 16 Nov 2022

This certification is traceable to the international System of Unit maintained at:-

- Traceable to National Institute of Metrology (Thailand), NIMT

2. Certified Reference Materials : The measurement resuits are traceable to S! through CPA chem Ltd.,

ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Selution Manufacturer Lot No, Exp. date
pH 4,008 CPA chem 794120 14 Feb 2024
pH 6.866 CPA chem 754029 28 Jun 2023
pH 9.181 CPA chem 766823 04 Sep 2022

3. This certificate is valid only to the item cafibrated on date and place of calibration.

Calibration _Results

Function : mV Measurement
Performing standard curve by Fluke af pH (4,7,10)

Unit Under Nominal | Standard , Uncertainty of Coverage
. . Actual Reading
Calibration Value Voltage Measurement factor
input (EmV} k
pH mv mv pH
pH Meter 4.000 177.48 177.5 4.008 0.058 2.00
6.860 8.28 8.3 6.860 0.058 2.00
S/N.: V3B1F8H3 7.000 .00 0.0 7.000 0.058 200
9.180 -128.97 -128.9 9.188 0.058 2.00
10.000 -177.48 -177.4 10.011 0.058 2.00
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH {4,7,9)
Unit Under Standard pH Actual pH [Actual mV | Uncertainty of Coverage
Calibration Buffer Solution Reading : Reading | pH measurement factor
' (mv) (£) k
pH Electrode 4.008 4,007 164.7 0.0047 2.00
SIN.: 9X7C0540 6.866 6.867 -3.1 0.0084 2.00
8.181 9.182 -130.1 0.014 2.00

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor &, providing a level of confidence of approximately 95 %.

-olo-

a 1030861




Equipment :
Manufacturer ;

Model :

Serial No. :

0. No. :

Cendition As-Received:

Received Date :

Calibyration Date ;
Reference ;

Submitted by :

Ambient Temperature
Relative Humidity :

Calibrated by :

Approved by ;

(./) Malee Buikruea
{ ) Baithip Meangmai

Issue Date :

TEL.O-2717-3000-24  PAX. 0-2719-0484

Certificate of Calibration Page.:

Calibration Procedure :

{ )} Warakorn Lemgagtrakul

The Uncertainties are for a confidence probability of approsimately 5%,

TECHNCGLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CALIBRATION AND TESTING EQUIPMENT SERVICES

3344 PATTANAKARN ROAD SO 14, SUANLUANG, SUANLUANG BANGROK 10250

Cert.No.:

Turbidity Meter
Thermo Scientific
EUTECH TN-100
26855003

Used [tem

27 Qctober 2022
31 October 2022
2210-08753W8C-3

Thal Environmenta) Technic Limited
1/6 Sol Ramikhamhaeng 145,
Khwaeng/Khet Saphan Sung, Bangkok 10240

(25 & 2.8) °C

(50 = 200 %

In - house method ;| CP-CH11
based on direct measurement by
using Formazin standard solution

Walalak Sirithean

Wk, -

Approved Signatory

i November 2022

This certificale may not be reproduced other tian in full, except with the prior wriften

approval of the head of Calibration aud Testing Eguipment Scrvices.

A 0009338




Gondition of thig calibration result

1. Reference Standard nstruments :

Insiruments Serial No. ID No. Certificate No. Due date
1) Thermo-Hygrograph 1103328 130ECC10 22H1313 12 June 2023
2} Electronic Balance B134206712 140RCO07 22MM 181 22 Feb 2023
2. Standard Material ; The Formazin suspension has been prepared gravimettic from
Material Manufacturer Lot No, Assay
1) Hexamethylenetetramine HIMEDIA 0000493047 99.65%
2} Hydrazinium Suifate HIMEDIA 0000522014 99.40%

Calibration result

Performing three - Formazin suspension standard curve by using 20,100,800 NTU

Turbidity Meter Serial Number ; 2655003

This certification is traceable 1o the International System of unit (S unit) through
Technology Promotion Association (Thailand-Japan).

3. This certificate is valid only to the item calibrated on date and place of calibration.

CertNo.: 22CH1450
Page.: 20f2 i

Standard UUC* Reading Uncertainty of | Coverage
Formazine suspension Measurement Facior
(NTU) (NTU ) (£ NTU) K
0.4 0.18 - 0.026 2.06
20 20.1 0.39 2.00
100 100 0.74 2.00
800 799 2.1 2.00

- YUIG* = Unit Under Calibration

Remark
« NTU = Nephelemetric Turbidity Units

The reported uncerainty of measurement was based on a standard uncettainty multiplied by a coverage

factor i, providing a level of confidence of approximately 95 %.
»000-

a 1133333
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TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN) ﬂ;ﬁg&é [\!E
- CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESZING SERVICES  77X0% é‘};
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 A BAE : 7
NSC-TISI-TIS17025 !
TEL. 0-2717-3000-27 FAX.0-2719-0484 CALTBRATION 0008 i |
Cert.No.: 21CHO589 3

]
Page.: 1o0f3 ?”f

: Certificate of Calibration
5{2 Equipment : )

1
Spectrophotometer §
E[:: Manufacturer : Labtech r//}'
LN i
‘gjé Model : . Biue Star A ' ,'3
.& ﬁ
S Serial No. ! 1606UV1507 <;;,
YA ID No. : . ’5/”
\ Condition As-Received: Used item (
if Received Date : 02 November 2021 §
)) Calibration Date : 03 November 2021 (;
@ Reference : 2111-00060C-5 | 17
b} Submitted by : Thai Environmentat Technic Limited f
i 1/6 Sol Ramkhamhaeng 145, : ?
N Khwaeng/Khet Saphan Sung, fg
J Barigkok 10240 3
¢ )
v Calibration Place : Laboratory {Thai Environment Technic Limited) ((E
% Ambient Temperature : (252-276)°C (On-Site) ;::9
2 Relative Humidity : (64-63)% (On-Site) [/;E’
) Calibration Procedure : In - house methed ;i;
A CP-OCH4 based on ASTM-E 275-01 . W

S\ S
2re=t

s

Calibrated by : Uthen Kankawi

'm-mik::m =

. ’ e
T Approved by : M& . A
{

i Approved Signatory !
%; ( -/) Malee Butkruea _ : :{i
: () Saithip Meangmai ;
IJ ()} Warakorn Lerngagtrakui E
ﬁ!?'\{’ L3 i
g: Issue Date : 9 November 2021 %

! =)

i;j The Uncertainties are for a confidence probability of approximately 95% (\

; '§ This cextificate may not be reproduced other than in full, excepl with the pricr written ’;
k’ Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services. fg
ih o I

(;/ / iy . i}? 3
3 Yl : Y
R E = e e ey e s e e e N S N AT = e L D= e =% ﬁfﬁi‘“ s

A 0034258



Condition of calibration resuit

. Reference Standard Material :
Material

1. Absorbance Standard set

2. Absorbance Standard sei

3. Wavetength Standard set

4. Wavelength Standard set

5. Stray Light Standard set

. This certificate is valid onty to the item calibrated on date and place of calibration.

. This certificate s traceable to the International System of Unit maintained at ;
- National Physical Laboratory (NPL), The United Kingdom of Great Britain and Northern ireland
- National Institute of Standards and Technology (NIST), The United States of America

Spectral BandWidth : -2

Scan Speed : Slow

nm

Calibration Results : without adjusiment

Cerf. No. :

Page :
Serial No. Certificate No. Due date
32593 85665 17 July 2022
325085 86622 08 Sep 2022
20829 94776 02 Sep 2023
29829 94777 02 Sep 2023
32629 107773 23 July 2022

Wavelength Accuracy
Certified Values Uncertainty of Coverage
of Reference Material vue Reading Measurement Factor
S {nm}) {nm) {xnm) Kk
361.00 360.8 C.16 2.00
47247 472.0 -0.16 2.00
536.66 537.0 0.18 2.00
884.49 683.8 0.17 2.00
879.27 B79.4 6.17 2.00

a 1080441




21CHO589

Page: 30of3
Calibration Resulfs : without adjustment
Photometric Accuracy '
Wavelength Certified Values Uncertainty of Coverage
UUC Reading
of Reference Material Measurement Factor
(nm} {Abs) { Abs) (+Abs) k
Zero 0.0000 0.0028 2.00
: 0.5704 . 0.5659 0.0028 2.00
4200
0.7139 0.7074 0.0028 2.00
1.0019 0.9893 0.0028 2.00
Zero 0.0000 0.0028 2.00
0.5204 , 0.5165 0.0028 2.00
546.1
0.7000 0.6955 0.0028 2.00
0.9814 _ 0.6760 0.0028 2.00
~ Zero 0.0000 0.0028 2,00
0.5621 0.5569 0.0028 2.00
635.0 '
0.7650 0.7595 0.0028 2.00
1.0738 1.0669 0.0028 2.00
Stray Light
* Straylight at
Reading at 279.73nm £ 0.11 nm
279,73 nm £ 0,11 nm
Abs 19183 e
%T 119 '
Remark

- Each individual filter is measured against the empty filter ho[d.er (hlank} used to zero the spectrophotometer

- Cut-off wavelength of stray light reference material (Potassium lodide) = 27973 nm £ 6.11 nm

- Result = Pass, If Absorbance > 2.00 Abs and Transmission < 1.0 %T at Wavelength 27973 nm 2 Q.11 nm
- *: Not NSC-ONSC Accredited . .

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k , providing a level of confidence of approximately 95 %.
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F5R 1482

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 100

Customer : u3du winilndowiadnulng Date Tested: 3-0.m.-65
AA0 Recommendation Recertification

Address :  1/6 aiausnuAILKe 145, Period 6 hMonths
WIHTWIUEY, adswiugy, Recertification Due: 2-131.£1.-66
ATt 10240 TH Date Last Certified: 4-134.81.-65

User Name: am Anddnd uiasenu Visit Number: 2 of 2

Phone: 02-3737799 TH ONE SOURCE Phone:  081-7316733

E-mail: phoentip.p@1et1985.com E-mail: thonesource@gmail.com

ketsarin.c@tet1995.com

CONFIGURATION TESTED

MODEL SERIAL NUMBER SOFTWARE
AAnalyst 100 04050110503 AA WinlLab 3.2
TEST STANDARD USED PART NUMBER

iCopper N9300183

Filter 8.2 % MGO-057

Page 1 0f 4
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FSR 1492

MAINTENANCE REPORT

ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 100

SERIAL NUMBER  040S0110503 DATE TESTED 3-6.7.-65

1. OPTIC CHECKS
A. Optical alignment condition (if necessary)

=

B. Condition of Mirrors,Lenses etc.(if necessary)

)
~

2][2][=
-~

C. D2,HCL beam adjust {if necessary)
2. GAS SYSTEM CHECKS

=

A. Leak test all internal and extenal gas box joints
B. All gas box safely features

C. Burner system including nebulizer and all o-ring and gasket

o ilo||C
-BIEIE]

D. Drain system ( safety )
3. ELECTRONICS CHECKS

A. Power Supplies

+5.00 Vde 1+ 0.2 Vdc + 5,02 Vdc
+11.50 Vdc + 0.2 Vde +11.48 Vdc
+15.00 Vdc 4 1.0 vVdc +14.99 Ve
- 15.00 Vde + 1.0 Vde -15.06 Vde
+35.00 Vdc + 3.0 vVdc +35.13 Vde
4, WAVELENGTH ACCURACY TEST
A.Zn Lamp wavelength 213.9 nm + 0.3 nm, 213.74 nm.
B. Fe Lamp wavelength 248.3 nm + 0.3 nm. 248.12 nm.
C. Cu Lamp wavelength 324.8 nm + 0.3 nm. 324,67 nm.
Page 2 of 4
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FSR 1402

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEI.
AAnalyst 100

SERIAL NUMBER 04080110503 DATE TESTED 3-6.4.-65

5. PERFORMANCE TESTS SPEC. RESULTS

*A. Neutral density filter checks with Copper (324.8 nm)
Neutral Density Fiter 0.2 + 10% 0.180 0.173 Abs.

B. AA Baseline noise test with Copper (324.8 nm)

Integration time = 0.5 seconds
Replicates =99 times
Standard Deviation < 0.001 (.000

C. Flame sensitivity with Copper (324.8nm)

(5 mg/L Cu Standard a read time of 10 seconds

10 replicates, standard burner)

Stainless steel nebulizer = 0.25 0.285 Abs.
%RSD <0.3 0.14 %
Page 3 of 4
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FSR 1492

MAINTENANCE REPORT

ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 100

SERIAL NUMBER 04050110503 DATE TESTED 3-01./.-65

Remarks :

This is to certify that the above tests have been perfomed and the configuration tested

meets
D does not meet

This certificate does not modify PerkinElmer's standard terms and condition of sale,
including warranty terms.

Service Department TH ONE SOURCE CO., LTD.

{ Krungchai Treevichien )

Customer Support Engineer

Page 4 of 4
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FSR1486

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

AAnalyst 600
Customer : THAI ENVIRONMENTAL Date Tesied: 22-0.7.-22
TECHNIC LIMITED. Recommendation Recertification
Address - 1/6 Soi Ramkhamheang 145, Period 6 Months
Khwaeng/Khet Saphan Sung, Recertification Due: 21-1.0.-23
Bangkok 10240 Date Last Certified: 26-31.7.-22
User Name: aat nuanssa Budszesdlen  Visit Number: 20F2
Phone: 02-7353101-3, 02-3737799 TH One Source Phone: 081-7316733
E-mail: ketsarin.c@1et1995.com E-mail thonecource@gmai.com
admin@iet1895.com
CONFIGURATION TESTED
MODEL SERIAL NUMBER SOFTWARE
AAnalyst 600 60055070101 AA WinLab Version 3.2
AS 800 80155070102

FIAS-100 2288

TEST STANDARD USED PART NUMBER
GFAAS Mixed standard N9300244

Page 1 of 4
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FSR1486

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 600

SERIAL NUMBER 60085070101 DATE TESTED 22-n.A.-22

1. INSTRUMENT CHECKS
A. The Mirror and Lenses Condition

A~

B. Grating Condition

C. Replace or Clean Dust Filter

-~

D. Cleaning the Contact Cylinders

-~

E. Cleaning the Furnace Windows

HEHHEE
Py

2. AUTOSAMPLE CHECK
A. Sampling and Arm

IR

8. Sampling & Rinse Pump

C. Sample Position & Clean

HIEHE
A

-~

D. Clean or Repiace the Hall Sensor
3. COOLING SYSTEM CHECKS

A. Clean and Change Distill water

=

B. Themosensor
4, FIAS CHECKS

HiE
-~

PN

A. Pump and 5 Port Valve
B. Chemifold and Tubing

@]
~

HBBE
-

C. Power Supply

N

D. Flow meter and Gas system

Page 20of 4
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FSR1488

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

AAnalyst 600
SERIAL NUMBER 60055070101 DATE TESTED 22-n.0.-22
PARAMETER SPECIFICATION ACTUAL VAULE
B. THGA Tests
1. Furnace Gas Flows
internal Flow 250 + 25 ml/min 235 ml/min
External Flow 100 + 10 mL/min 110 ml/min

2. Chromium Baseline Noise
{mesure 5 furnace dry firings without any sample}
Baseline < 0.005 Int.Abs 0.0005 Int.Abs
SD < 0.005 Int.Abs 0.0003 Int.Abs
3. Chromium Characteristic Mass{m,) and Precition
(measure 5 furnace firing using 20 ul

sample injections of 10 ug/L. Cr standard)
my Results 6.5 pg + 1.5 pg 6.5 pg

Precision < 2.0% 1.48 %o
4. Copper Characteristic Mass{mg) and Zeeman Ratio

(measure 5 furnace firing using 20 ul
sample injections of 25 ug/L Cu standard}

my Results 17.0pg £ 3.5 pg 14.2 pg
Zeeman Ratio .58 + 0.04 0.55b
Page 3ot 4
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FSR1486

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 600

SERIAL NUMBER 600855070101 DATE TESTED 22-n.m.-22

Remarks :
Changed The Controller Bd. Atomizer ( 4 May 2015 )

Replace The Contact Cylinder ( 27 July 2021 )
Atomic Signhal(peak area)

Zeeman Ratio

Atomic Signal{peak area)+Backgroung Signal(peak area)

= Changed the THGA Contact Cylinder on 22 July 2022

Copper blank = 0.0015

This is to certify that the above tests have been perfomed and the configuration tested

meets
D does not meet

the PerkinElmer Specifications listed on this certificate.

This certificate does nat modify PerkinElmer's standard termns and condition of sale,

including warranty terms.

Service Department TH ONE SOURCE CO., LTD.

{ Krungchai Treevichien }

Customer Support Engineer

Page 4 of 4
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Perkinkimer"”

instruments.

Cerﬁﬁcate of T mming

This is to certify that

Krungchai Treevichien

has successfully completed
Aanalyst 600/700/800 Service Training

09 to 13 February 2004

1

CSkLim e =,
Service Specialist . :

a PoridgnEimor B4
: .v'nsmgme

13 Feb 2004







WO-01865209/2022

MAINTENANCE REPORT AND TEST CERTIFICATE

OPTIMA 8000

Customer : 155 mailndanadeulng

Date Tested:

October 4, 2022

TESTED EQUIPMENT
IPV Methods

TEST STANDARD USED
Mixed standard 1/10

Mixed standard 1/100

CUSTOMER SUPPLIED
2 % HNO3

10 % HNO3

S Recommendation Recertification

Address ;16 W98 NA NI 145 Period & Months
VIS WIUEN ANTEWIHE S Recertification Due: April 4, 2023
NPANUNVIILAT 10240 Date Last Certified: Apri} 5, 2022

User Name: Khun Nattapong Visit Number: 20f2

Phone: 02-3737799 PerkinElmer Phone; 02-719-6420 ext 203

Fax: PerkinElmer Fax: 02-318-5587

CONFIGURATION TESTED ACCESSORIES/COMPONENT

NOT INCLUDED

MODEL SERIAL NUMBER

QPTIMA 8000 078N1310024C

S10

CALIBRATION NUMBER

PART NUMBER
NO68-1579

N830-0221

COMMENTS

EXPIRATION

EXPIRATION DATE
May 30, 2023

November 30, 2023

CUSTOMER INITIALS

Page 10of4
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: WO-01885200/2022

Ih
PeriirSir s
Loy the Better

MAINTENANCE REPORT AND TEST CERTIFICATE
OPTIMA 8000

SERIAL NUMBER : 078N1310024C DATE TESTED : October 4, 2022

1. MECHANICAL CHECKS
A. Inspect and clean all fans and filters.

@)
(1=

B. Inspect and replace as necessary, all torch compoanents including the RF coil.

o
=

C. Inspect all tubing for sign of clacking or leaking.

D. Adjust water and gas pressure regulator settings.

o
=

BHBRER
= =

E. Inspect and leak check pneumatics drawers.,
F. Clean the exterior of the instrument.

2, OPTICAL CHECKS

e

A, Inspect and clean all optical components.

B. As regiured, check and replace all purgebfilters.

o
>

2][2][8]
-

C. Recheck optical alignment.
3. COOLING SYSTEWN CHECKS

A. Perform preventive maintenance on chiller.

oo
&

B. Flush out the chiller every six months.
4. PERFORMANCE CHECKS

A, Torch View Alignment, OK
OK

B. Wavelength Calibration.

Page 2 of 4

PerkinEler Ltd. 200 Soi 17, Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand



g »

Peridiniziy

Far the Beffer

MAINTENANCE REPORT AND TEST CERTIFICATE

WO0-01865209/2022

OPTIMA 8000
SERIAL NUMBER : (78N1310024C DATE TESTED : October 4, 2022

PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.688 nm =0.009 0.00726

Ni  231.604 nm =0.011 0.00833

Ni 341.47& nim =0.015 0.01232
Spectral Resojution : VIS Ba 455.403 nm =0.020 0.01577
Precision

Zn 208,200 nen % RSD < 1.0 0.18

Mg 280.271 nm Y% RSD < 1.0 0.48

g 285.213 nm % RSD <10 0.42

Ba 455,403 nm %RSD <10 0.06
Detection Limits : Axial As  183.696 nm 3(SD} ppb 311

Se 196.026 nm 3(SD) ppb 4.14

T 180.801 nm 3(SD) ppb 2.27

Pb 220.353 nm 3(SD) ppb 0.96
Detecticn Limits : Radial As 193.696 nm 3(sD) ppb 8.84

Zn 213.857 nm 3(SD) ppb 0,13

Mn 257.610 nm 3(SD) ppb 0.01

La 379.478 nm 3(SD) ppb 0.93

Ba 455403 nm 3(5D) ppb 0.04

Ba 4983.408 nm 3(5D) ppb 0.12
BEC : Axial (BX1000y(S-1B) Mn 257.610 nm < 30 ppb 15.70
BEC : Radial (18 X 10000(S-1B) Mn 257.610 nm = 30 ppb 2.01

Page 3 of 4
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ﬁ, WO-01865298/2022

Forikini;

MAINTENANCE REPORT AND TEST CERTIFICATE
OPTIMA 8000

SERIAL NUMBER : 078N1310024C DATE TESTED : Ocfober 4, 2022

Remarks :
Commissicning follow as commissioning performance sheets.

This is to certify that the above tests have been perfomed and the configuration tested

meets
D does not meet

the Perkinkimer Specifications listed on this cerificate.

This certificate does not maodify PerkinElmer's standard terms and condition of sale,

including warranty terms.

Service DepartmeptPerkinElmer Lid.

Authorized Representative : 2‘ WD;GS) WfM%

{ iphan Promlumda )}

Service Engineer

Page 4 of 4
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Method: DIRL-Cal

Page 1 Date: 4/10/2565 12:43:40

Align View XY Axizl
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for ansliyte Mn 237.510
Intensity
5118763,
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4/10/25%65 12:38:01 aligned Zor analyte Mn 257.610
¥ viewing position set to -0.4 mm naving Peak intensity 9727764.3 for Axial viewing
Y wiewing position set to 15.0 mm having Peak intensity $727764.3 for Axial viewing

Align View X Radial
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Method: DLRL-Cal Page 2 Date: 4/10/2565 12:43:40

1.5 15.¢0 1008252.5
2.4 15.0¢ 762103.9
2.5 15.0 679846.2
3.0 15.0 £16511.7
3.5 is.0 449873.%
4.0 15.0 285£08.6
4.5 15.0 150949.1
5.0 15.0 108806.86
3.3 15.0 56563.5
6.0 15.0 32251.4
6.5 15.0 22416.7
7.0 15.0 18775.2

4/10/2565 12:41:55 aliigned for analyte Mn 257.610
X viewing position set to 0.0 mm having Peak ntensity 1412726.3 for Radial viewing




Mathod: DLRL-Cal Page 1 Date: 4/10/2565 13:11:36

Rep‘rocessing Begun
Logged In Analyst: TET Technique: ICP Continuous

Results Data Set {original): PM4OCT22

Results Library {original): c:\Users\Public\FPerkinElmer\IPV\FM.mdb
Results Data St {reprocassed):

Results Library {reprocessed):

Sequence No.: 1 fntosampler Location:

Sample ID: Calib Blank 1 Date Collected: 4/10/2565 13:03:08

Analyst: Data Type: Reprocessed on 4/10/2565 13:10:50
Logged In Analyst (Original) : TET _

Initial Sample Wi: Initial Sampls Vol:

Dilutien: 3ample Prep Vol:

Wash Time:

Nebulizer Parameters: Calib Blank 1
Analyte Back Pressure Flow
Al 18%2.0 kPa 0.55 L/min

Mean Data: Calik Rlank 1

Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
Tl 180.801 -188.5 [0.00} pg/L
ks 193.698 172.3 [0.00) ng/L
Se 196.026 116.8 [G.00F pg/L
P 220.353 780.8 [0.00] pg/L
Sequence No.: 2 Autosampler Location:
Sample ID: DL-Standard bate Collected: 4/10/2565 13:08:25
Analyst: Data Type: Reprocessed on 4/10/2565 13:10:50
Logged In Analyst {Original) : TET
Initial Sample WE: Initial Sample Vol:
Dilutien: Sample Prap Vol:

Wash Time:

Nebulizer Parameters: DL-Standard
Analyte Back Pressure Flow
All 189.0 kPa £.55 L/min

Mean Data: DL-Standard

Mean Corrected Calib
Analyte Intensity Std.Dev. R2D Conec. Units
71 190.801 27521.8 [1000] pg/L
As 193.696 25358 .0 [1000] pg/L
Se 196.026 7470.8 [300] ug/L
Ph 220.383 56586, 9 [800] pg/L

Calibration Summary

Analyte Stds. Ecquaticn Intercept Slop= Curvaturs Corr. Co=f. Reslope
TL 150.801 1 Lin, Cale Int 2.0 27.352 0.00000 1.000000

As 193.6886 1 Lin, Calc Int 0.0 25.40 o.00000 1.000000

S5e 196.0Z2Ze 1 Lin, Calec Int 0.0 14,894 0.aQroo 1.060900

P 220.353 1 Lin, Calc Int 3.0 113.2 0.00000 1.000000
Sequence No,: 3 Autosampler Location:

Sample ID: IDL-XL (2% HNO3) Date Collected: 4/10/2585 13:04:56

Analyst: . ' Data Type: Reprocessed on 4/10/2565 13:10:50
Logged In Analyst {(Criginal) : TET

Initial Sample Wt: Initial Sample Vol:

Dilution: 3X Sample Prep Vol:

Wash Time:



Method: DLRL-Cal Page 2 Date: 4/10/2565 13:11:36
NebulizertParameters: IDL-RL (2% HNO3}
Anzlyte Back Pressure Flow
A1l 188.C kPa 0.55 L/min
Mean Data: {2% HNO3)
Mean Corrected Calib. Sample
Analyte Intensity Conc. Units 3td.Dev. Conec. Units Std.Dev. RED
Ti 190.801 10.2 0 ng/L 0.76 1 pg/L 2.27 204.66%
As 183,656 -32.%2 -1 pg/L 1.04 -4 pg/L 3.11 40.03%
Se 196.02¢ -47.2 =3 pg/L 1.38 -3 pg/L 4.%4 43,71%
Pb 220.353 13z.2 1 pg/L 0.3z 4 pg/L 0.86 27.41%
Method Loaded
Method Name: DLRL-Cal Method Last Saved: 5/4/2565 10:59:28
IEC File: MSF File:
Method Description: CBQ00-Calibration for later test
Sequence No,: 1 Auntogampler Location:
Sanple ID: Calib Blank 1 Date Collected: 4/10/25465 12:54:37
Analyst: Data Type: Reprocessed on 4/10/2565 13:11:22
Logged In Analyst (Criginal) TET
Initial Sample Wt: Initial Sanmple Vol:
Dilution: Sample Prep Vel:
Wash Time:
Nebulizer Parameters: Calib Blank 1
Analyte Back Pressure Flow
A1l 188.0 kPa 0.55 L/min
Mean Data: Calib Blank 1
Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
As 193.686 45,2 [0.0C} mg/L
Zn 213.857 5587.0 [0.00] my/L
Mn 257.610 3627.2 [0.00] mg/L
La 379.478 7%8.1 [(0.00] mag/L
Ba 455.403 7460.0 [0.00] mg/L
Ba 493.408 8076.4 [0.00] mg/L
Seguence No.: 2 Autosamplaer Location:
Sample ID: Calib Std 1 Date Collacted: 4/10/2565 12:45:45
Analyst: Data Type: Reprocessed on 4/10/2565 13:11:23
Logged In Analyst {(Original) : TET
Initial Sample Wt: Initial Sample Vol:
Dilutiocn: Sample Prep Vel:
Wash Time:
Nebulizer Parameters: Calib Std 1
Analyte Back Pressure Flow
ALl 186.0 kPa 0.55 L/min
Mean Data: Calib Std 1
Mean Corrected Calib
Analyte Intensity 3td.Dev. RSD Cone. Units
As 193.6956 15741.% {5.0] mg/L
Zn 213.857 180781.5 {1.9] mg/L
Mn 257.610 1661581.1 1.0] mg/L
Lz 375.478 3387393.3 f1.0] mg/L
Ba 455.403 810942.9 10.1] mg/L
Ba 493,408 622557.7 i0.1] mg/L
Calibration Summary
Analyte Stds. Eguation Intercept 2lope Curvature Corr. Coef. Reslope



Method: DRLRL-Cal Page 3 pDate: 4/10/2565 13:11:37
As 193,656 1 Lin, Calec Int -0.0 3148 ¢.00000 1.000680
n 213.857 1 Lin, Cale Int 0.0 160800 G.00000 1.cJ0000
¥n '257.610 1 Lin, Calc Int 0.0 1662000 G.00000 1.000609
La 379.4748 1 Lin, Calc Int 0.0 338800 0.Qo000 1.000C00
Ba 455.403 1 Lin, Calc Int 0.0 3105000 B.ooooo0 1.000000
Ba 493.408 i Lin, Calc Int g.c 6226000 0.06G000 1.000000
Secquence No.: 3 Autosampler Logcation:
Sample ID: IDL-RL (2% HNO3) Date Collected: 4/10/2565 12:57:21
Analyst: Data Type: Reprocessed on 4/10/2565 13:11:23
Logged In Analyst (Original} : TET
Initial Sample Wt: Initial Sample Vol:
Dilution: 3X Sample Prep Vol:
Wash Time:
ebulizer Parameters: IDL-RL (2% HNO3)
Analyvte Back Pressura Flow
B1l 187.0 kPa 0.5% L/min
Mean Data: IDL~RL (2% HNO3)

Mean Corrected Calib. sample
Analyte Intensity Conec. Units Std.Dev. Cone. Units Std.Dev. R&D
Bs 193.606 -45.8 ~0.0 mg/L 0.00 -43.6 pg/L 8.84 20.25%
Fnn 213.857 —-4719.¢6 -0.0 mo/L 0.00 -838.1 pg/L 0.23 1.15%
Mn 257.610 ~3285.2 -0.0 mg/L 0.00 -5.9 pg/L 0.01 G6.12%
La 3792.47B -316.6 -0.0 ma/L 0.00 -2.8 pg/L 0.%3 33.324%
Ba 455,403 -6517.2 -0.0 mg/L 0.00 -2.6 pg/L 0.04 1.38%
Ba £93.408 -5545.3 -0.0 mg/T 0.00 -2.7 pg/L 9.1%2 4.36%



Method: DLXL-Cal Page 1 Date: 4/10/2585 13:11:01
Reﬁrocessing Begun
Loggad In Analyst: TET Technigue: ICP Continuous

Results Data Set (original): PM4QCT22
Results Library
Results Data Set (reprocessed):

Results Library (reprocessed):

{original): C:\Users\Public\PerkinElmer\IFV\PM.mndb

Seqgunence No.: 1

Sample ID: Calibk Blank 1
Analyst:

Logged In Analyst (Original}
Initial Sample Wi:
DPilution:

Wash Time:

TET

Auntosampler Loecation:
Date Collected: 4/10/2565 13:03:09
Data Type: Reprocessed on 4/10/2565 13:10:50

Initial Sample Vol:
Sample Prep Vol:

Nebulizer Parameters: Calib Blank 1

Analyte Back Pressure Flow
a1l 189.0 kPaz 0.5% L/min
Mean Data: Calib Blank 1
Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Cone. Units
Tl 1580.801 -188.5 [0.00] pe/L
As 153.8%9¢ 172.3 [0.00] pg/L
Se 156.0Z6 11e.8 [0.00] pg/L
Fb 220.353 7BO.8 [0.00] pg/L
Sequence No.: 2 Autosampler Location:
Sample ID: DL-Standard Date Collected: 4/10/2565 13:08:25
Analyst: Data Type: Reprocessed on 4/10/2565 13:10:50
Logged In Analyst (Criginal) TET
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time: '
Nebulizer Parameters: DL-Standard
Analyte Back Prassure Flow
aAll 188.0 kPa 0.55 L/min
Mean Data: DL-Standard
Mean Corrected Calib
Analyte Intensity Std.Dev. RED Conc. Units
T1 180.801 27521.6 [1000]) npg/L
A= 193,696 25398.0 [10001 pg/L
Se 19¢.0Z26 7470.8 [500] no/L
P 220.353 56586.9 [500) ng/L
Calibraticn Summary
Analyte Stds. Bquation Intercept Slope Curvatura Corr. Coef. Reslope
71 1980.801 1 Lin, Calc Int 0.0 27.52 0.00000 1.400000
Az 193.69¢ 1 Lin, Calc Int 0.0 25.40 {.00000 1.000000
Sa 1896.026 1 Lin, Calc Int 0.0 14.94 G.o0oo0 1.000000
P 220.353 1 Lin, Calec Int 0.0 il3.z 0.00000 1.000000

Sequence No.: 3

Sample ID: IDL-XL (2% HNO3)
Analyst:

Logged In Analyst
Initial Sample Wi:
Dilution: 3X

Wash Time:

{(Original} TET

Autosampler Location:
Date Collected: 4/10/2565 13:04:56
Data Type: Reprocessed on 4/10/2565 13:10:50

Initial Sample Vol:
Sample Prep Vol:



Mathod: DLXL~-Cal Fage 2 Date: 4/10/2565 13:11:01
Nebulizer( Parameters: IDL-XL (2% HNO3)
Analyte Back Pressure Flow
A1l 188.0 %Pz 0,55 IL/min
Mean Data: IDL-XL (2% HNO3)

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Cone. Units Std.Dev. RSD
Ti 120.501 10.2 O pg/L 9.76 1 pg/L 2.27 204.86%
As 193.89% -32.8 -1 ny/L i.04 -4 pg/L 2.11 BO.O3%
Se 196.026 -d7.2 -3 pg/L 1.38 -9 ug/L 4,14 43.71%
Ph 220.353 132.2 1 pg/L 0.32 4 pa/L 0,96 27.£1%




Method: MnEEC

Page 1 Date: 4/10/3565 13:11:59

Method Loaded

Method Name: MnBEC

IEC File:

Method Description: CB000-XL and RL-Spac <or =

Method Last Saved: 15/10/2563 10:51:07
MEE File:
30 pg/L,Attn:Spec<or= 50pg/L

Sequence No.: 1

Sample ID: IB (2% ENO32)
Analyst:

Logged In Znalyst (Original}
Tnitial Sample Wt:
Dilution:

Wash Time:

TET

Nebulizer Parameters:; IB (2% HNO3)

Zutosampler Location:
Date Collected: 4/10/23565 13:02:02
Data Type: Reprocessed on 4/10/2565 13:11:50

Initial Sample Vol;
Sample Prep Vol:

Analyte Back Pressure Flow
Ail 189.0 kPa 0.55 L/min
Mean Data: IB {2% HNO3}
Mean Corrected Calib. Sample
Analyte Intensity Conec. Units Std.bev. Cong, Units Std.bRev. RSD
Mn 257 KN 173823.2
Mn 257 RH 228587.4
Segquence No.: Z Autcsampler Location:
Sample ID; IS (N0OG9-1579/1C Date Collected: 4/10/23565 12:47:14
Analyst: Data Type: Reprocessed on 4/10/2565 13:11:50
Logged In Analyst (Criginal) TET
Initial Sample Wt Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: IS (N068-1579/10
Analyte Back Fressure Flow
ALL 187.0 kPa .35 L/min
Mean Data: I8 (N069-1579/10
Mean Corrected Calikb. Sample
Analyte Intensity Congc, Units Std.Dev. Congc, Units Std.Dev, RSD
Mn 257 XN 11640650.3
Mn 257 RN 17B4548.6



Method: Resolution
Result: PM40CT22

Spectra

Sample ID:; Res {N089-1579/10)

As 183.696-Res

Rep: 3| Ni 231.804-Res Rep: 3
43k 230k
U_ ..................... ——— E"a 0_ ,,,,,,, - ! = B I
] |
193.696 231.604
Intensity: 38062.8 intensity: 1#3878,3
Conc: Conc:
4 2
Wi 341.476-Res Rep: 3| Bz 455.403-Res Rep: 1
230k T 3M i
! !
i ik
i
Iii | !
N 5 R | |
i 1 '
I DR
0] 0 |
1 |
341.476 455.403
Intensity: 1322258.3 Intensity: 27884647
Congc: Conc:
3 4
4/10/2665 12:54.;00 Page 1 Wini.ab
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Spectra

Method: Precision
Result: PM40CT22

Sample 1D

RSD STD {N069-1579/10)

Zn 206.200 Rep: 31 Mg 280.271 Rep: 3
240k 1M
0 | gl 1| 0! -
H |
206.200 286.271
Intensity: £33795.8 Intensity: 3178228.1
Conc: Cong:
i 2
Rig 285.213 Rep: 3! Ba 455.403 Rep: 3
81k 3M
R S
0 0]
H i
285213 455.403
Intensity: 183857.4 Intensity: 7177474.5
Conc: Conc:
3 4
WinLab

4/10/2565 12:52:00 Page 1



Spectra
Method: Precision Sample [D: RSD STD (N062-1579/10)

Result: PM40CT22

Zn 206.200 Rep: 3ifg 280.271 Rep: 3
240k 1M By
:
£
0 | | | 0 ‘| S
B | | | | i
] |
205.200 280.271
intensity: $33798.8 Intensity: 3175228.1
Conc; Conc:
4 2
Mg 285.213 Rep: 3| Ba 455,403 Rep: 3
81k ] i
A
- i / oo
P ! ] |
0 oy |
i |
! 285213 455,403
Intensity: 1838574 Intensity: 7177474.5
Conc: Conc:
3 4
WinLab

4/10/2566 12:52:00 Page 1



Mathod: Precision Page 1 Date: 4/10/2565 12:51:50

13

Method Loaded
Method Name: Precision Method Last Saved: 3/5/2554 12:31:51

IEC File: MSF File:
Mathod Description: CE000 -N=10- 1.0% RSD

Sequence Wo.: 4 Autosampler Location:

Sample ID: RSD STD (N069-1579/10) Date Collected: 4/10/2565 12:48:28
Analyst: Data Type: Original’

Initial Sample Wi: Initial Sample Vol:

Dilutien: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: RED STD (N065-157%/10)
Analyte Back Pressure Flow
All 187.0 kPa 0.55 L/min

Mean Data: RSD 5TD (N065-1573/10)

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
Zn 206.200 532%864.1 953.08 0.18%
Mg 280.271 3182458.90 lda0z.22 0.46%
Mg 285.213 184385.3 174,20 0,42%

Ba 455.403 71B1766.3 4330.83 0.06%



Perkiniimer Humber:  N0S31579
Descripfion: pMuli-Elsment Standard
iatrix: 2%, HNGs

Lot Mumber: 57-024CRX1

Certification Date:  NOY — ~ 2021
Expiration Date: MAY 3 ﬂ 2@23

* instrumental Analysis using [CP Spectrometern

Anaiyée  Labeled Measured SRM Anzlyte iabeled leasured SR
As 50.0pgimL 3001 padml 3103a" i 0.6 ugfenl 10.0 ug/mi. 313¢*
K 360 pgiml. 503 pgim. I44a* 2 18,0 ugfml 0.0 pgfml 31532
la .0 pgiml  10.0 pgfml 31278 Zn 10.0 ugfml. 10,0 pgfmi. 3168a*
(H) 10.0uafml  10.0 yg/mi. 3428a% Za 1,00 JgfmL 1.04 pokml 3104ar
M 10.0 poimb. 0.1 pgfmi 2152 Mgy 1.00 ugimL 1.0 ugivnt. 31318

* - indicates NIST 8RiM 1 - indittes CRM twhen NIST SRM is not avaliable)
Reference Multi: Lot 2-84MJ, 3-188MJ, 4-35530

Fefer to side 2 for delails of cerification.

Balances &y calibrated with weight Sete fidceable 1o MIST.
Wh gusrantee that our PerdnEimer TrulAtomle Speotrgecopy Standards are stable and sccurste o ¢0.5% of carified
conentration unll tha expiation diéle, grovided the slandatds are Kept kghtly capned and storad under pormst laboratory
conitifioris. This vahye is i summof cumilative srors ssseciated with i snalviing) determingiions, pineting, and diliiing 1o fnal
volyme, For these solultins we Gse high pury stide, ASTM Type | waler {18 meguhm double deionized), and fenchad, {riple-ring

ed botfles. Al glassware used is class A

Cerifying Officer, (tj . ({%{f‘ﬁ“\»é’?{/}

§>
e e, . o _ %“‘%rﬁmm m
Seriintimer : - : TR e T _.__1, T

Visit wwwiparkinelmer. comt’iasoﬁices fora comp].cte l:sr.mg of our globa.[ affices.
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PerkinEimer Number:  No300221

Description: Instrument Calibration Stendard 4

fatriz: 5% HNQs

Lot Number: 58-1590RY Certification Date: MA? - Zﬂzz

Expiration Date:  py 9§ 2003

* Instrumenial Anzlysis using ICP Spectrometer:

Analyte  Lzbeled Measured SRV Anzlyte Labaled Hleasurod SRV
Ag 100 upfml. 998 pofmi. 3103s" Ph 56.0 vafmi 49.8 ugfmb 3128
Ti 100 pgimi. R4 wafml 3158* Sa 50.0 pg/mb 48.8 pafmi 3149*
Cd 50.0 pomit. SO0 pgfml 3108
* _indicates NIST SRM 4 - indicates CRM {when NIST BRI is not avallable)
Raferance Mulll LoB 57-1860R, 1-177YJ, 54-134CR
Reafer to side 2 for detalls of certification.

Balunces afe calibratid Vit waight seis baceshla to-NIST.

W guasanites that our PerkinElmer Trull Atente Spectroscopy. Standards are stable and scuwele 1o 20.5% of ceriified
soncéniration unilt the exsiration date, provided the siendards are kept tightly capped and stored under ronmal lzbaratory
condiions. Tris value is the sum of surhulzlive etiors assodated with the analylite] Shiermiations, pinsiing, and diuling to final
volume: Eor fhese solldions we uss high purity acids, ASTM Type | waler {48 megehm-double delonized), and feached, lriple-rins
zd botifes, A glassware uzedis class A,

Gertifying Offiver. ? * i{?@ﬁﬁ{

B8 8 Tl

R g

Visit www.perkinelmer.com/iasoffices for a complete Iiaﬁng of oar global offices.
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! Adudl AsuaAY [ | F e
1 Aldrin Liguid-Liquid Extraction, Gas Chromatographic Method
2 - | Arsenic Digastion, Hydride Generation/Atomic Absorption
Spectrometric Method'™
3 Barium 1) Digestion, Direct Nitrous Oxide-Acetylene Flame
' Method™

2) Digestion, Electrothermal Atomic Absorption
s (8
Spectrornetric Method
3) Digestion, inductively Coupled Plasma Method™

4 OL-BHC Liquid-Liquid Extraction, Gas Chromatographic Methad
5 Y-BHC - Liguid-Liquid Extraction, Gas Chrormatographic Method™
6 Biochemical Oxygen Dermand | 5-Day BOD Test, Azide Modification Method™

7 Cadmium ‘ 1) Digestion, Direct Air-Acetylene Flame Method'

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma Method"

8 Chemical Oxygen Demand Closed Reflux, Titrimetric Method™

Chromium ‘ 1) Digestion, Direct Alr-Acetylene Flame Method™

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method'

3) Digestion, Inductively Coupled Plasma Method "

10 Chlordane Liquid-Liouid Extraction, Gas Chromatographic Method""
11 {Color ADMI Weighted-Ordinate Spectrophotometric Method'™
12 | Copper . 1) Digestion, Direct Air-Acetylene Flame Method'

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method "
3) Digestion, Inductively Coupled Plasma Method™

13 Cyanide Distillation, Colorimetric Method' :

14 |44-DDE E Liquic-Liquid Extraction, Gas Chromatographic Method™
15 4.4°-DDT. | Liguid-tiquid Extraction, Gas Chromatographic Methodm]
16 | Dieldrin Liquid-Liguid Extraction, Gas Chromatoeraphic Me‘chodw

?ﬁwx/

ey Sasanaitla)
Fnsnmndnmpninsiessineaounedy

17 Endrin...

ueevzfyudofiBnng




iy avsuaAy . 33Aaseit
17 | Endrin Liquid-Liquid Extraction, Gas Chromatographic Methodm}
18 Endosulfan Liquic-Liouid Extraction, Gas Chromatographic Method™
19 . | Endosulfan | Liquid-Liquid Extraction, Gas Chromatographic Method™
20 | Endosulfan I Liguid-Liouid Extraction, Gas Chromatographic Method™ |
21 | Formaldehyde Distillation, Colorimetric Method™
22 | Free Chlorine DPD Ferrous Titrimetric Method™® )
23 | Heptachlor Liquid-Liquid Extraction, Gas Chromatographic Method™
24 Heptachlor epoxide Liquid-Liquid Extraction, Gas Chromatographic Method™
25 | Hexavalent Chromium Fittration, Colorimetric Me{hod[q}
26 Lead 1) Digestion, Direct Air-Acetylene Flarne Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method®™
27 | Manganese 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™ '
3) Digestion, Inductively Coupled Plasma Method™
28 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™® _
29 { Nickel 1) Digéstion, Direct Air-Acetylene Flame fethod™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method®
3) Digestion, Inductively Coupled Plasma Method™
30 | Oil & Grease 1) Liquid-Liquid, Partition-Gravimetric Method™
'| 2) Soxhlet Extraction Method™®
31 |pH Electrometa ic Method™
32 | Phenols Distillation, Direct Photometric Method[“]
33 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™
34 | Sulfide 1) ZnS Precipitation, lodometric Method -
' 2} ZnS Precipltation, Methylene Blue Method™
35 | Temperature Laboratory and Field Methods™
36 | Total Dissolved Solids Dried at 180 °C
37 | Total Kjeldahl Nitrogen Macro-Kjeldahl Method™

(udnanyeud nmﬁnm‘la)
ﬂé'mﬂmmcjumnmmsmﬁmﬂ, Annapuinfiv

Sl

38 Total Suspended ..,

varnstlywdanuioam
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38 Total Suspended Solids Dried at 103-105 *C™*

39 Trivatent Chromium Digestion, !nductiQe{y Coupled Plasma Method:
Filtration, Colorimetric Method; Catcuta‘cionm

0 | Zinc 1) Digestion, Direct Air-Acetylene Flame Method™

‘ 2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method'

3) Digestion, Inductively Coupted Plasma Method'™

[
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1UIU 77 $1EnI3

fdud] dTUaNY AT
1 | Acetone Purge and Trap Gas Chroma’tograph}cf
Mass Spectrometric Method
2 Aldrin _ Liguid-Uiguid Extraction, Gas Chromatographic Method™
Antimony : 1) Digestion, Direct Air-Acetylene Flame Method™

2) D|gestion Electrothermat Atomic Absorption
Spectrome‘mc Method™

3)-Digestion, Inductively Coupled Plasma Method™

4 Arsenic o Digestion, Hydride Generatlon/Atomlc Absorption
' Spectrometric Method
5 Atrazine Liguid-Liquid Extraction, Gas Chromatographic Method'”
& Barium . 1) Dtges’mon Direct Nitrous O><|dD—Ace‘fy{ene Flame
) (@
Method

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Mathod: _
3) Digestion, Inductively Coupled Plasma Method™>

7 Benzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
8 Beryllium 1) Digestion, Electrothermal Atornic Absorption

Spectrometric Method"
2) Digestion, inductively Coupled Plasma Method™

9 Bromodichloromethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method-
10 Brormoform - _ Purge and Trap Gas Chromatographic/

4

Mass Spectrometric Method

Sl
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11 Butanol Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
12 Cadmium 1) Digestion, Electrothermal Atomic Absorption
Spectrometric Method"
. 2) Digestion, Inductively Coupled Plasma Method™
i3 Carbon Disulfide Purge and Trap Gas Chromatographic/
- | Mass Spectrometiic Method
14 Carbon Tetrachloride Purge and Trap Gas Chromatographic/
Mass Spectrometric Method
15 | Chlordane Liquid-Liquid Extraction, Gas Chromatographic Method
16 Chlorobenzene Purge and Trap Gas Chromatographic/
_ Mass Spectrometric Method™
17 Chlorodibromomethane .Purge and Trap Gas Chromatographic/
Mass Spectrometric Method
18 Chloroform Purge and Trap Gas Chromatographic/
Mass Spectrometric Method' "
19 | Chromium 1) Digestion, Direct Air-Acetylene Flame Method™
| 2} Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method"™
20 Chromium {(1I) 1) Digestion, Direct Air-Acetylene Flame Method;
‘ Filtration, Colorimetric Method; Calcuta‘tionw
2) Digestion, Electrothermal Atomic Absarption
Spactrometric Method Filtration, Colonme‘mc
Method; Caleulation™ -
3) Digestion, Inductively Coupled Plasma Methad;
- Fittration, Colorimetric Method; Calcutationm]
21 Chromium (V) Fittration, Colorimetric-Method"
22 | Cyanide ' Distillation and Colarimetric Method'
23 | DD LiqidHLiquid Extraction, Gas Chromatographic Method™
24 DDE Liguid-Liguid Extraction, Gas Chromatographic Me’chod{&],
25 DOT Liquid-Liquid Extrachon Gas Chromatographic Method .
26 1,2-Dichloroben_zene’ Purge and Trap Gas Chromatographtc/

Mass Spectrometric Method'™
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27 1,3-Dichlorobenzene ...
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27 1,3-Dichlorobenzene Purge and Trap Gas Chromatographic/
Mass Specirometric Method™
28 1,4-Dichlorobenzene Purge and Trap Gas Chromafographic/
Mass Spectrometric Metho;_jw _
2% 1,1-Dichloroethane Purge and Trap Gas Chromatosraphic/
' Mass Spectrometric f\dethoci[£L3
30 1,2-Dichloroethane Purge and Trap Gas Chromatographic/
‘ | Mass Spectrometric Method[ﬂ]
31 1,1-Dichloroethylene Purge and Trap Gas Chromatographic/ _
Mass Spectrometric Method'” _
32 cis-1,2-Dichioroethylene Purge and Trap Gas Chromatographic/
) Mass Spectrometric Method™
33 trans-1,2-Dichloroethylene Purge and Trap Gas C'hromatographic/ '
' Mass Spectrometric Method™
34 1,2-Dichloropropane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method[q]
35 1,3-Dichloropropane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
36 1,3-Dichloropropene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method
37 Dieldrin Liuid-Liguid Extraction, Gas Chromatographic Method"
28 Endosulfan Liquid-Liquid Extraction, Gas Chromatographic Method"
39 Endrin Liguic-iquid Extraction, Gas Chromatographic Method
40 Ethylbenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Méthodm.
a1 Heptachlor _ Liguid-Liquid Extraction, Gas Chromatographic Method'
42 Heptachlor epoxide Liquic-Liquid Extraction, Gas Chromatographic Method™
43 Hexachlore-1,3-butadiene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
44 | o-HCH -Liquid-Liquid Exiraction, Gas Chromatographié Method”
45 B-HCH | Liquid-Liouid Exiraction, Gas Chromatographic Methodm
46 | y-HCH Licuid-Liquid Extraction, Gas Chromatographic Method!
47 | n-Hexane

Purge and Trap Gas Chromatographic/

Mass Spectrometric Method'

Syl
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48 Lead 1) Digestion, Electrothermal Atomic Absorption
' Spectrometric Method'”
2) Digestion, Inductively Coupled Plasma Method™
49 | Manganese 1) Digestion, Direct Air-Acetylene Flame Method@
2) Digestion, Electrothermal Atomic Absorption
Spectrometric MethOd[qj
. 3} Digestion, Inductively Coupled Plasma Method'
50 | Mercury Digestlon, Cold-Vapor Atomic Absorption
Spectrometric Method™
51 Methanol Purge and Trap Gas Chromatographic/
Mass Spectrometiic Method' _
52 Methoxychlor Liguid-Liquid Bxtraction, Gas Chromatographic Method"
53 Methylene chloride Purge and Trap Gas Chromatographic/
: Mass Spectrometric Method W
54 Naphthalene Purge and Trap Gas Chromatographic/
' Mass Spectrome‘fric_Methodw
- 55 Nickel 1) Digestion, Electrothermal Atomic Absorption
' Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method'™"
56 Pentachlorophenol Liquid-Liquid Extraction, Gas Chromatographic Method'
57 pH Electrornetric Methodm
58 Phenol Distiliation, Direct Photometric Me’thodqu
59 | Polychlorinated Bighenyls Liquid-Liquid Extraction, Gas Chromatographic Method"
- PCB 1016
- PCB 1260 :
60 | Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method' .
61 Silver 1) Digestion, Direct Air-Acetylene Flame Methodm
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method'~ - .
3) Digestion, Inductively Coupled Plasma Method
62 Purge and Trap Gas Chromatographic/

Styrene

Mass Spectrometric Method™

-

i
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73

74

76

77

1,1,2,2-Tetrachloroethane
Tetrachloroethylene |
Toluene
1,2,&-‘|’richlorobenzgne
1,1,1-Trichloroethane
1,1,I2-Trfchtoroethane
Trichloroethylene
1,3,5-Trimethylbenzene

Vanadium

Vinyl chiloride
m-Xylene
o-Xylene
p-Xylene
Xylene (Total)

Zinc

Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™

Purge and Trap Gas Chromatographic/
Mass Specfrometric Method'™

Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™

Purge and Trap Gas Chromatographic/
Mass Spectrometric Method W
Purge and Trap Gas Chromatosgraphic/
Mass Spectrometric Method'™

Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™

Purge and Trap Gas Chrornatographic/
Mass Spectrometric Method™

Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™

1) Digestion, Direct AirAcetylene Flame Method:
2) Digestion, Electrotharmal Atomic Absorption

Spectrometric Method'

3) Digestion, Inductively Coupled Plasma Method®

Purge and Trap Gas Chromatoeraphic/
Mass Spectrometric Method"

Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™

Purge and Trap Gas Chromatographic/
Mass Spectrormetric Method"

Purge and Trap Gas Chromatographic/
Mass Spectromatric Method"™

Purge and Trap Gas Chromatographic/
Mass Spectrometric Method -

1) Digestion, Direct Alr-Acetylene Flame Method'

2) Digestion, Inductively Coupled Plasma Method:
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Antimony

Arsenic -
Carbon Monoxide

Chlorine
Copper

Cresol
Diexins/Furans

Hydrogen Chloride
Hydrogen Fluoride

| Hydrogen Sulfide

Lead

Mercury

1} isokinetic Digestion, Atornic Absorption
Spectrometric Method™

2) Isokinetic Digastion, Electrothermal Atomic
Absorption Spectrometric Method!™

3) Isokinetic Digestion, Inductively Coupled Plasma -
Method™ .

Isokinetic Digestion, Hydride Generation/

Atomic Absorption Spectrometric Methodt®

1) Bag Sampling, Non-Dispersive Infrared Method!®

2) Instrument Analyzer Method™

Absorption, lon Chromatographic Method™

1) Isokinetic Digestion, Atomic Absorption |
Spectrometric Method™

2) 1sokinetic Digestion, Electrothermal Atomic
Absorption Spectrometric Method™

3) Isokinetic Digestion, Inductively Coupled Plasma
Method™ |

Adsorption, Gas Chromatographic Method!

Isokinetic Sarnpling, Anatysis by ISONEC 17025 Accredited

Laboratory or Analysis by Department

of Industrial Works Registered Laboratory'™

(Dioxins/Furans Analysis Approved)

Absorption, lon Chromatographic Method'™

Absorption, lon Chromatographic Method!

Absorption, Titrimetric Method™

1) Isokinetic Digestion, Atomic Absorption
Spectrometric Method®

2) isokinetic. Digestion, Electrothermal Atomic
Absorption Spectrometric Method™

| 3} Isokinetic Digestion, Inductively Coupled Plasma

Method™ -
Isokinetic, Digestion, Cold-Vapor Atomic Absorption

Spectrometric Method™
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Opacity

Oxides of Nitrogen

Sulfur Dioxide

Sulfuriec Acid -

Total Suspended Particulate

Xylene

Ringelmann’s Method™

1} Absorption Sampling, Phenoldisulfonic Acid
Method™

2) Instrument Analyzer Method™

1) Absorption Sampling, Barium-Thorin Tirimetiic
Method"

2) Instrument Analyzer Method”™

Absorption, Barium-Thorin Titrdmetric Method®

Isokinetic, Gravimetric Method[E]

Adsorption, Gas Chromatographic Method"
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Aldrin

Antimony

Arsenic

1) Waste Extraction, Solid-Phase Extraction,

Gas Chromatographic Method™"**

2) Solid-Phase Extraction, Gas Chromatographic

Method®?®

3) Soxhilet Extraction, Gas Chromatographic Method' 20

1) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Method "

2) Waste Extraction, Digestion, Grabhite Furmace
Atomic Absorption Spectrometric Method™**”

3) Waste Extraction, Digestion, Inductively Coupl d
Plasma Method™™*? -

4) Digestion, Flame Atomic Absorption
Spectrometric Method™ ™

5) Digestion, Graphite Furnace Atomic Absorption
Spectrametric Method "

6) Digestion, Inductively Coupled Plasma Method ™™

1) Waste Extraction, Digestion, Hydride Generation/
Atomic Absoro‘tion Spectrometric Method >
2) Digestion, Hydride Generation/Atomic Absorption

(6,16
Spectrometric Method :
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Barium

Beryllium

Cadmium

1) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Method™**

2} Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Methodﬁ’é’isj

2) Waste Extraction, Digestion, inductively Cbupl.ed
Plasma Method[l’s'm

4) Digestion, Flame Atomic Absorption

Spectro'metric Method ™

5) Digestion, Graphite Fumnace Atomic Absorption

Spectrometric Method™"

6) Digestion, Inductively Coupled Plasma Method[ e

1) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Method“’ﬁ,ml

2) Waste Extraction, Digestion, Graphite Furnace

Atomic Absorption Spectrometric Method ¥

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method[1'6’13]

4) Digestion, Flame Atomic Absorption

Spectrometric Me”choci[<Er 2l

5) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Me”ci’loci[6 3

6) Digestion, Inductively Coupled Plasma Method‘ﬁ )

1) Waste Extraction, Digestion, Flame Atomic

)6}
Absorption Spectrometric Methad™**?

2) Waste Extraction, Digestion, Graphite Fumace

Atornic Absorptibn Spectrometric Method“‘ﬁm

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method

4) Digestion, Flame. Atornic Absorption

Spectrometric Method™ el

5) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method™™

[6,13]

&) Digestion, Inductively Coupled Plasma Method™
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Chiordane

Chromium

Cobalt

Copper

1) Waste Extraction, Solid-Phase Extraction,
Gas Chromatographic Method™*?”

2) Solid-Phase Extraction, Gas‘Chromatographic
Method™™” '

3) Soxhlet Extraction, Gas Chromatographic Method" ™™

1) Waste Extraction, Digesﬂon, Flame Atomic |
Absorption Spectrometric Method ™

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectr'ometric Method™* ™

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Methodu’_ﬁ'm

4) Digestion, Flame Atomic Absorption
Spectrometiic Method ™™

5) Digestion, Graphite Furnace Atornic Absorption.
Spectrometric Method "

&) Digestion, Inductively Coupled Plasma Method

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spactrometric Method™*'¥

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method-

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method ™"

4) Digestion, Flame Atoric Absorption
Spectrometric Method™™

6,133

5) Digestion, Graphite Fumace Atomic Absorption
Spectrometric Methodm'ls]

6) Digestion, Inductively Coupled Plasma Method™

1} Waste Exiraction, Digestion, Flame Atomic
Absorption Spactrometric Method ™™

2) Waste Extraction, Digestion, Graphite Furnace

- Atomic Absorptidn Spectrometric Method >

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method ™™

4) Digestion, Flame Atomic Absorption
Spectrometric Method

Zvip!
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DDD

DLE

DoT

Dieldrin

Endrin

Heptachlor

Hexavalent Chromium

5) Digestion, Graphite Furnace Atornic Absorption
[6,151]

Spectrometric Method
6) Digestion, Inductively Coupled Plasma Method

1) Waste Extraction, Solid-Phase Extraction,
{i,9,200

16,131

Gas Chromatographic Method
2) Solid-Phase Extraction, Gas Chrornatographic

Method"" |
3) Soxhlet Extraction, Gas Chromatographic Method "™
1) Waste Extraction, Solid-Phase Extraction,

Gas Chromatographic Method 2"
2) Solid-Phase Extraction, Gas Chromatographic

r\fne‘choclw’203
3) Soxhlet Bxtraction, Gas Chromatographic Method" 2
1) Waste Extraction, Solid-Phase Extraction,

Gas Chromatographic Method™**”
2) Solid-Phase Extraction, Gas Chromatographic

Method™" . »
3} Soxhlet Extraction, Gas Chromatographic Method" %"
1) Waste Extraction, Solid-Phase Extraction,

Gas Chromatographic Method %" .
2) Solid-Phase Extraction, Gas Chromatographic

Method™™
3) Soxhlet Extraction, Gas Chromatographic Method

1) Waste Extraction, Solid-Phase Extraction,
11,9,20)

(10,20

Gas Chromatographic Method
2) Solid-Phase Extraction, Gas Chromatographic
Method"? ‘
3) Soxhlet Bxtraction, Gas Chromatographic Method

1) Waste Extraction, Solid-Phase Extraction,
{1,5,201

10,20}

. Gas Chromatographic Method

2) Solid-Phase Extraction, Gas Chromatographic
Method™ |

3) Soxhlet Extraction, Gas Chromatographic Method

1) Waste Extraction, Colorimetric Method ™"

2) Alkaline Digestion, Colorimetric Method

{1020}

[7,17]
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Lead

Lindane

Mercury

Methoxychlor

Molybdenum

1) Waste Extraction, Digestion, Flarme Atomic
Absorption Spectrometric Method ™"

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrormetric Method "

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method ™™™

4) Digestion, Flame Atomic Absorption
Spectrometric Method™®

5) Digestion, Graphite Fumace Atomic Absorpticn
Spectrometric Method™**

6) Digestion, Inductively Coupted Plasma Method™™

1) Waste Extraction, Solid-Phase Extraction,

- Gas Chromatographic Method™**"

2) Solid-Phase Extraction, Gas Chromatographic
Method” 2"

3) Soxhlet Extraction, Gas Chromatographic Method

1) Waste Extraction, Digestion, Cold-Vapor Afomic
Absorption Spectrometric Method™**®

2) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method[ﬁ'la]

1) Waste Extraction, Solid-Phase Extraction,
Gas Chromatographic Method "

2) Solid-Phase Extraction, Gas Chromatographic
Method™”

3) Soxhlet Extraction, Gas Chromatographic Method ™%

1) Waste Extraction, Digestion, Flame Atormic
Absorption Spectrometric Method™ 4

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method ™"

3) Waste Extraction, Digestion, Inductively Coupled
Plasma MeLhod[isl‘]

4) Digestion, Flame Atomic Absorption
Spectrometric Method™™®

[6,13}

{1020}
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5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method ™
6) Digestion, Inductively Coupled Plasma Method™*
- 23 Nickel 1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method™ >
2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method ™'
3) Waste Extraction, Digestion, inductively Coupled -
Plasma Method "
4) Digestion, Flarne Atomic Abscrption
Spectrometric Method™'®’ .
5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method ™™ |
6) Digestion, Inductively Coupled Plasma Method™”
24 Polychlor'lnated Biphenyls 1) Waste Extraction, Sepa‘ratory Funnel
- Aroclor 1016 Liquid-Liquid Extraction, Gas Chromatographic
- Aroclor 1260 Method "%
-2,2.34455- 2) Waste Extraction, Solid-Phase Extraction,
Heptachlorobiphenyl Gas Chromatographic Method ™"
-2,2,3,4.4,5- 3) Soxhlet Extraction, Gas Chrornatographic Method" ™!
Hexachlorobiphenyl ‘ '
-2,2,44.55- '
Hexachlorobiphenyl
- 2,2,4'5,5-
Pentachlorobiphenyt
- 2,Z.,55-
Tetrachlorobiphenyl
- 2,4, 4-Trichlorobiphenyl .
25 Selenium 1) Waste Extraction, Digestion, Hydride Generation/
Atomic Absorption Spectrometric Method™*'
1 2) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™” '
26 | Silver 1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method™***
Sl
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ﬁﬁhu'mrn%miummsg'm*:'ﬁmﬂmmﬁmaaunaﬁw

paratiSouvipaUfiRmT




-& cz_

i) 8
.
de
=b

| @suaiy 35N

2) Waste Extraction, Digestion, Graphite Furnace
Atornic Absorption Spectrometric Method ™

3) Waste Extraction, Digesticn, inductively Coupled
Plasma Method ™

4} Digestion, Flame Atomic Absorption
Spectrometric Method™*?

%) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method™

6) Digestion, Inductively Coupled Plasma Method

27 Thallium ' 1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method™*'¥

2) Waste Extraction, Digestion, Graphite Furnace

- Atomic Absorption Spectrometric Method ™

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method[l'ﬁ'm

4) Digestion, Flame Atomic Absorption
Spectrometric Method™®

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method™™

[6,13]

6) Digestion, Inductively Coupled Plasma Method™™

28 Toxaphene 1) Waste Extraction, Solid-Phase Extraction,
[1,9,20)

Gas Chromatographic Method
2) Solid-Phase Extraction, Gas Chromatographic
Mathod”*®
3) Soxhlet Extraction, Gas Chromatographic Method"
29 Vanadium 1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method "
2) Waste Extraction, Digastion, Graphite Fumace
Atomic Absorpiion Spectrometfic Method™**?
3) Waste Extraction, Digestion, Inductively Coupled
Slasma Method™ "

4} Digestion, Flame Atomic Absorption

, 5,14]
Spectrometric Method[
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5) Digestion, Graphite Fumace Atomic Absorption
Spectrometrrc Method™™
6) Digestion, Inductively Coupted Plasma Methodm'lsj
30 Zinc 1) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Method ™™

2) Waste Extraction, Digestion, Graphite Furnace
- Atornic Absorption Spectrometric Method™***
3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method "
4) Digestion, Flame Atomic Absorption

Spectrometric Method™*®

5) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method®™

6) Digestion, Inductively Coupled Plasma Method>

Ay §147u 75 578013
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1 Acetone Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method" =
Aldrin Soxhlet Extraction, Gas Chromatoeraphic Method" %"

3 Antimony

4 Arsenic

Atrazine
Barium

1) Digestion, Flame Atomic Absorption

Spectrometric Method™'®

2) Digestion, Graphite Furnace Atornic Absorption
Spectrometric Method ™™
3) Digestion, inductively Coupled Plasma Method

Digestion, Hydride Generation/Atomic Absorption
[6,26)

[8,13]

Spectrometric Method
Soxhlet Extraction, Gas Chromatographic Method

1) Digestion, Flame Atomic Absorption
[6,16)

(10,20

Spectrometric Method

2) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method™*

3) Digestion, Inductively Coupled Plasra Method™®
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7 Benzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method 2™
8 Berytlium 1) Digestion, Flarne Atomic Absorption
Spectrometric Method®®
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method
9 Bromodichloromethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method' 2
10 Bromoform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method" > |
11 Butanol Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method'
12 Cadrium 1) Digestion, Flame Atomic Absorption
Spectrbmetr[c Method ™'
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method
3) Digestion, inductively Coupled Plasma Method™
13 Carbon Disulfide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method"
14 Carbon Tetrachlotide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method >
15 Chlordane Soxhlet Extraction, Gas Chromatographic Method™ ™"
16 Chlorokbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method
17 - | Chlorodibromomethane Purge and Trap, Gas Chromatographic/
| . Mass Spectrometric Method "
18 Chloroform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method" =
19 Chrormiurm

1) Digestion, Flame Atomic Absorption

i6,16
Spectrormetric Method ”

2) Digestion, Graphite Furnace Atomic Absorption

e IS
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma Method™>

EMPJ |
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20 | Chromium (I 1) Digestion, Flame Atomic Absorption
Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculation Method™> 4"
2) Digestion, Graphite Fumace Atomic Absorption
Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculation Me’thod[6’?‘.15'”J
3) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetiic Method;
Calculation Method®™!"
21 | Chromium (V). Alkaline Digestion, Colorimetric Method” ™
22 | Cyanide 1) Extraction, Distiltation, Titrimetric Method™ 2"
2) Extraction, Distillation, Colorimetric Method[_za’zs’zsl
23 | DDD Soxhlet Extraction, Gas Chromatographic Method"™ "
24 | DDE Soxhlet Extraction, Gas Chromatographic Method™™
25 DOT Soxhlet Extraction, Gas Chromatographic Me’thodm’zm
26 1,2-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method" >
27 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method"
28 1,4-Dichlorobenzene Puree and Trap, Gas Ciwrorhatogragﬁhic/
Mass Spectrometric Method" >
29 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methodm'zsj
30 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/
_ Mass Spectrometric Method"
31 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/
: Mass Specfrom’etric-Methodm’zﬂ
32 cis-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic)"
Mass Spectrometric Method" >
33 | trans-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
' Mass Spectrometric Method
24 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/
| Mass Spectrometric Method" >
35 1,3-Dichloropropane Purge and Trap, Gas Chromatoeraphic/

Mass Spectrometric Method"
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36 1,3-Dichloropropene ..,
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Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™ >

audl asuafe eeRIGERETY
35 1,3-Bichloropropene Purge and Trap, Gas Chromatosraphic/
_ Mass Spectroh“]etric Method**
37 Dieldrin Soxhlet Extraction, Gas Chromatographic Method™ ™"
23 Endosulfan Soxhlet Extfaction, Gas Chromatographic Method[w‘zm
39 Endrin Soxhlet Extraction, Gas Chromatographic Methodu?‘zm
a0 Ethylbenzene Purge and Trap, Gas Chromatographic/
. Mass Spectrometric Method" =2
45 O-HCH Soxhlet Extraction, Gas Chromatographic Method[m’gm
46 B-HCH . Soxhlet Extraction, Gas Chromatographic Methcsd[m'@
a7 V-HCH Soxhlet Extraction, Gas Chromatographic Method" >
a1 Heptachlor Soxhlet Extraction, Gas Chromatographic Method >
42 Heptachlor epoxide Soxhlet Extraction, Gas Chromatographic Method" ™™™
a3 Hexachtoro-1,3-butadiene Purge and Trap, Gas Chromatographic/
' Mass Spectrometric Method™
a4 n-Hexane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method 2
48 Lead. 1) Digestion, Flame Atomic Absorption
Spectrometric Method™®
2) Digestion, Graphite Fumace Atomic Absorption
Spectrometric Method™™
3) Digestion, Inductively Coupled Plasma Method®
49 Manganese 1) Digestion, Flame Atomic Absorption
Spectrometric Method ™™ ,
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method™®"?
3) Digestion, inductively Coupled Plasma Method ™
50 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method ™
51 Methanol Purge and Trap, Gas Chromatographic/
Mass Specirometric Method' 2%
52 Methoxychlor Soxhlet Extraction, Gas Chromatographic Method' 2
53 Methylene chloride Purge and Trap, Gas Chromatographic/ '
_ Mass Spectrometric Methodm‘m
54 Naphthalene
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55 | Nickel 1) Digestion, Flame Atomic Absorption
Spectrometric J,\detht:)ci[s’l43 .
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method
3) Digestion, Inductively Coupled Plasma Method™™
56 Polychlorinated Biphenyls Soxhlet Extraction, Gas Chromatographic Methodm'm
-Aroclor 1016
-Aroclor 1260
-2,2,5,5'-
Tetrachlorobiphenyl
-2,2',4,5,5-
Pentachlorobiphenyl
-2,2'3,4,4,5"
Hexachlorobiphenyl
-2,2'4,4',5,5'-
Hexachlorobiphenyl
-2,2,3,4,4' 5,5
Heptachlorobipheny! .
57 Pentachlorophenol Soxhlet Extraction, Gas Chromatographic Method™ ™
58 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™™
59 Sitver 1) Digestion, Flame Atomic Absorption
Spectrometric Method™® _
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method ™ _
3) Digestion, Inductively Coupled Plasma Methodts'm
60 Styrene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method" >
61 1,1,2,2—Tétrachlor0ethane Purge and Trap, Gas Chrdmatographic/
' Mass Spectrometric Method" 2
62 Tetrachloroethylene Purge and Trap, Gas Chromatographic/
Mass Spect}ometric Method[lz‘g_s]
53 Toluene Purge and Trap, Gas Chromatosraphic/

Mass Spectrometric Method" >
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64 | 1,2,4-Trichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method 22
65 1,1,1-Trichloroethane Purge and Trap, Gas Chromatographic/
| Mass Spectrometric Method
66 . 1,1,2—Trich[oroéthane Purge and Trap, Gas Chromatographic/
Mass Spectrometiic Method™
&7 Trichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™ "
68 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
69 Vanadium 1) Digestion, Flame Atomic Absorption
Spectrometric Method ™"
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method™™
_ 3) Digestion, Inductively Couplaed Plasma Method®™>
70 Vinyl chloride Purge and Trap, Gas Chromatosgraphic/

{12,2
Mass Spectrometric Method' ?

71 m-Xylena Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™ ™

72 o-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method"??

73 p-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method" "

74 Xylene (Total) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method %

75 Zinc 1) Digestion, Flame Atomic Absorption

Spectrometric Method ™"
2) Digestion, inductively Colpted Plasma Me‘fhod[6 )
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3, saneuimnssudanadosuinsawsing, glioTiasieiinde. fuerded 4. ngame;
Seuudamsfiud, 2547,
4. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 23" ed, Washington, DC: APHA, 2017
5. United States Environmental Protection Agency. Standards of Performance
for New Stationary Scurces. 40 CFR 60. Appendix A, 2018, ‘
6. United States Environmental Protection Agency. Acid Digestion of Sedizﬁents,
Sludges, and Soils. SW-846 Method 30508, 1996
7, United States Environmental Protection Agency. Alkaline Digestion for Hexavalent
Chromium,. SW-846 Method 3060A, 1996,
8. United States Environmental Protection Agency. Separatory Funnel quwd Liguid
Extraction, SW-846 Method 3510C, 1996, :
9. United States Environmental Protection Agency. Solid-Phase Extraction (SPE)
SW-846 Method 3535A, 2007
10. United States Environmentat Protectlon Agency. Soxhtet Digestion, SW-846
Method 3540C, 19%¢.
11. United States Envuronmental PrOtec’non Aﬂer‘ncy Suqurlc Acid/Permanganate
Cleanup. SW-846 Method 3665A, 1996.
+12. United States Environmental Protection Agency. Closed-System Purge-and-Trap and
Extraction for Volatile Organics in Soil and Waste Samples. SW-846 Method 5035A, 2007.
13, United States Environmental Protection Agency. Inductivaly Coupled Plasma-
optical Emission Spectrometry. SW-846 Method 601DC, 2014, ‘ _
14. United States Environmental Protection Agency. Flame Atomic Absorption
Spectrobhotometr)’. SW-846 Method 70008, 2007. ‘
15, United States Environmental Protection Agency. Graphite Furnace Absorption
Spectrophotometry. SW-846 Method 7010, 2007, |
16. United States Environmental Protection Agency. Arsenic (Atomic Absorption,
Gaseous Hydride). SW-846 Method T061A, 1992, |
17. United States Environmental Protection Agency. Chromium, Hexaval.ent
(Colorimetric), SW-846 Method 7196A, 1992. _ _
18. United States Environmental Protecﬂon'Agenci/. Mercury in Solid or Semisolid
Waste (Manual Cold-Vapor Technique). SW-846 Method 74718, 1998.
19, United States Environmental Protection Agency. Selenium (Atomic Absorption,
Borohybride Reduction) SW-846 Method 7742, 1994, |
20. United States Environmental Protection Agency. Organochtorine Pesticide by Gas
Chromatography. SW-846 Method 8081B, 2007.
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21. United States Environmental Protection Agency. Polychlorinated Biphenyls
(PCBs) by Gas Chromatography. SW-846 Method 8082A, 2007.

22. United States Environmental Protection Agency. Chlorinated Herbicides by GC
Using Methylation or Pentafluorobenzylation Derivatization. SW-846 Method B151A, 1996,

23. United States Environmental Protection Agency. Volatile Organic Compounds by
Gas Chromatography/ Mass Spectrometry (GC/MS). SW-846 Method 8260C, 2018.

24. United States Environmental Protection Agency. Total and Amenable Cyanide:
Distillation. SW-846 Method 9010C, 2004,

25. United States Environmental Protection Agency. Cyanide Extraction Procedure
for Solids and Oils. SW-846 Method 90134, 2014, -

26, Unitea States Environmental Protection Agency. Cyanide in Water and Extracts
Using Titrimetric and Manual Spectrophotometric Pr;:)cedures. SW-846 Method 9014, 2014,
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i Acenaphthene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®
2 Anthracene Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™® ,
3 Benz(a)anthracene Ligquid-Liguid Extraction, Gas Chromatosraphic/
| Mass Spectrometric Method® |
4 Benio(b)ﬂudranthene Liquid-Liquid Extraction, Gas Chromatoeraphic/
| Mass Spectrometric Method®
5 Benzolk)ftuoranthene Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method?
6 Benzolc Acid Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method? -
7 Benzo(a)pyrene Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
8 Benzolg,h,ilperylene Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™?
3 Bis(2-chloroethylether Liguid-Uoguid Extraction, Gas Chromatographic/
Mass Spectrometric Method? _
10 Bis(2-ethythexylphthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®
11 Butyl Benzyl Phihalate Liquid-Liguid Extraction, Gas Chromatoéraphic/
Mass Spectrometric Method®? '

12 | Carbazole, Liguid-Liquid Extraction, Gas Chromatographic™®
13 | p-Chloroanitine Liquid-Liquid Extraction, Gas Chromatographic®
14 Chrysene Liguid-Liguid Extraction, Gas Chromatographic/

Mass Spectrometric Method®
15 | 24D _ Liquid-Liquid Extraction, Gas Chromatographic®?
16 Dibenz(a,h)anthracene 1 Liquid-Liquid Bxtraction, Gas Chromatographic/
Mass Spectrometric Method®

!
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17 Di-n-Butyl Phthalate ' Liquid-Liguid Extraction, Gas Chromatographic/
| Mass Spectrometric Method™
18 Diethyl Phthalate Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method?
19 2,4-Dimethylphenot Liguid-Liquid Extraction, Gas Chroma’cographicm
20 | 2,4-Dinitrophenol Liquid-Liquid Extraction, Gas Chromatographic®
21 | 2,4-Dinitrotoluene Liguid-Liquid Extraction, Gas Chromatographic’?
- 22 2,6-Dinitrotoluene Liguid-Liguid Extra(:tion, Gas Chromatographicm
23 Di-n-Octyt Phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™?
24 Flucranthene | Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method?
25 Fluorene Liguid-Liguid Extraction, Gas Chromatographic/
. | Mass Spectrometric Method? ‘
26 Hexachlorocyclopentadiene | Liquid-Liguid Extraction, Gas Chromatographlc/
Mass Spectrometric Method? .
27 Hexachloroethane Liguid-Liquid Extraction, Gas Chromatographic/
| Mass Spectrometric Method®
28 Indeno(1,2,3-cdipyrene Liguic-Liquid Extraction, Gas Chromatograph}c/
Mass Spectrometric Method™
29 Isophorone Liquid-Liquid Extraction, Gas Chromatographic/
_ Mass Spectrometric Method™
.30 Methyl Bromide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™?
31 2-Methylphenol Liquid-Liquid Extraction, Gas Chromatographic/
_ Mass Spectrometric Method
32 2-Methylnapthalene Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™?
33 | Methyl Tert-Butyl Ether Purge and Trap, Gas Chromatographic/
: Mass Spectrometric Method™
34 Nitrobenzene Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
35 'N-Nitrosodiphenylamine Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™?
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36 N-Nitrosodi-n-Propylamine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometlric Method"
37 Polychlorinated Biphenyls Liquld-Li‘qufd Extraction, Gas Chromatographicm
- PCB 1221 '
-PCB 1232
-PCB 1242
- PCB 1248
- PCB 1254 _
38 Phenanthrene Liquid-Liguid Extraction, Gas Chromatoeraphic/
Mass Spectrometric Method™
39 Phenol Liquid-Liquid Extraction, Gas Chromatographicm
ag Pyrene Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™”
41 Toxaphene Liquid-Liquid Extraction, Gas Chromatographicm
a2 TPH (C5-Cg) Purge and Trap, Gas Chromatographic/ |
: Mass Spectrometric Method[z-}
43 TPH (Cg-Cyp) Separatory Funnel Liguid-Liguid Extraction,
| | Gas Chroma‘fographicm
44 TPH (C,1¢-Cas) Separatory Funnel Liguid-Liquid Extraction,
Gas Chromatographicm
45 2,4,5-Trichlorophenol Liguid-Liguid Extraction, Gas Chromatographic[z]
46 2,4,6-Trichlorophenol Liquid-Liguid Extraction, Gas Chromatographicm
47 Vinyl Acetate Purge and Trap, Gas Chromatosraphic/

Mass Spectrometric Method™
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1) Waste Extraction, Separatory Funnel
Liquic-Liquid Extraction, Gas Chroma‘tdgraphic
Method >

2) Soxhlet Extraction, Gas Chromatographic
Method ¥
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2 Mirex 1) Waste Extraction, Separatory Funnel
Liguid-Liquid Extraction, Gas Chromatographic
Method4*
2) Soxhlet Extraction, GasIChromatographic
| Method ™)
3 Polychlorinated Biphenyls (PCBs) | 1) Waste Extraction, Separatory Funnel
| - Aroclor 1221 Liquid-Liquid Extraction, Gas Chromatographic
- Aroclor 1232 Method®517! ' -
- Aroclor 1242 2) Soxhlet Extraction, Gas Chromatographic
- Aroctor 1248 Method™" '
- Aroclor 1254
_ - Aroclor 1268
4 . | Pentachlorophenol 1) Waste Extraction, Separatory Funnel
Liouid-Liguid Extraction, Gas Chromatographic >4
2) Soxhlet Extration, Gas Chromatographic
Method™¥ -
5 Trichloroethylene 1) Waste Extraction, Purge and Trap,
Gas Chromatographic/Mass Spectrometric
Method™**®
2) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®!®
6 Vinyt Chloride Purge and Trap, Gas Chromatographic/
. Mass Spectrometric Method®'®
7 Trivalent Chromium 1) Waste Extraction, Digestion, Flame Atornic

Absorption Spectrometric Method; Waste
Extraction, Colorimetric Method; Calculation
Methogiba41.13)

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method;
Waste Extraction, Colorimetric Method,;
Calculation Methogt®121% '

3) Waste Extraction, D'rgést_ion, Inductively
Coupled Plasma Method; Waste Extraction,
Colorimetric Method; Calculation Method!*1%1
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4) Digestion, Flame Atomic Absorption
Spectrometric Method; Alkaline Digestion,
Colorimetric Method: Galculation Method®5! 1)
5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method; Atkaline Digestion,
Colorimetric Method; Calculation Method®>1213
6) Digestion, Inductively Coupled Plasma
Method; Alkaline Digestion, Colorimetric Method;
Catculation Method!**1%3! -
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Acer_xa phthene
Anthracene
Bené(a)anthracene
Benzo(b)ﬁuoranthene
Benzo(kifluoranthene

Benzoic acid
Benzo(a)pyrena

Benzo(g,h,Jperylene
Bis(2-chloroethyl)ether
Bis(2-ethythexyUphthalate

Butyl Benzyl Phthalate

Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method™®
Soxhtet Extration, Gas Chromatographic/
Mass spectrometric Method! "

Soxhlet Extration, Gas Chrormatographic/
Mass spectrometric Method!™!

Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method! ™%

Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Methad™*!

Soxhlet Extration, Gas Chromatographic Method™*
Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method! ™

soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method™?

Soxhlet Extration, Gas Chromatographic/

| Mass spectrometric Method™*?!

Soxhlet Extration, Gas Chroma‘fog.raphic/
Mass spectrometric Method!!®?
Soxhlet Extration, Gas Chromatographic/
Mass spactrometric Method!1®!
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12 Carbazole Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method™”
13 p-Chloroaniline Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method™**!
14 Chrysene Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method™™®
15 24D Soxhlet Extration, Gas Chromatographic Method™®
16 Dibenz(a,h)anthracene Soxhlet Extration, Gas Chromatographic/
‘Mass spectrornetric Method!™'
17 Diethyl Phthalate Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method''
18 | 2,4-Dimethylphenol Soxhlet Extration, Gas Chromatographic Method™
19 2,4-Dinitrophenol Soxhlet Extration, Gas Chromatographic Method™
20 2,4-Dinitrotoluene Soxhlet Extration, Gas Chromatographic Method™
21 | 2,6-Dinitrotoluene Soxhlet Extration, Gas Chromatographic Method™*!
22 | Di-n-Butyl Phthalate Soxhlet Extration, Gas Chromatographic/
| Mass spectrometric Method™*”
23 Di-n-Octyt Phthalate Soxhtet Extration, Gas Chrornatographic/
' - | Mass spectrometric Method™*?
24 Fluoranthene Soxhtet Extration, Gas Chromatographic/
Mass spectrometric Method ™
25 Fluorene Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method!™*!
26 Hexachlorocyclopentadiene | Soxhlet Extration, Gas Chromatographic/
_ Mass spectrometric Method™*
27 Hexachloroethane Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method*
28 | indeno(l,2,3-cd)pyrene Soxhlet Extration, Gas Chromatographic/
' : | Mass spectrometric Method””
29 Isophorone Soxhlet Extration, Gas Chromato.graphic/
Mass spectrometric Method™?!
30 Methyl Bromide Purge and Trap, Gas Chromatographic/
Mass spectrometric Method!®*®
31 | 2-Methylphenol Soxhlet Extration, Gas Chroratographic Method™'
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32 | 2-Methylnaphthalene I Soxhlet Extratién, Gas Chromatographic/
‘ Mass specirometric Method!"?!
33 Methyl Tert-8utyl Ether Purge and Trap, Gas Chromatographic/
Mass spectrometric Method®™!®
34 Nitrobenzene Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method! 1%
35 N-Nitrosodiphenylamine Soxhlet Extfation, Gas Chromatographic/
i Mass spectrometric Method!™!
36 | N-Nitrosodi-n-propylamine Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Mathod!*!
37 Phenanthrene Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Methodt)
38 | Phenol Sonhlet Extration, Gas Chromatographic Method™2
39 Pyrene Soxhlet Extration, Gas Chromatographic/
‘ Mass spectrometric Method"*!
40 | Polychlorinated Biphenyls Soxihlet Extraction, Gas Chromatographic Method™?
(PCBs)
- Aroclor 1221
- Aroclor 1232
- Aroclor 1242
-~ Aroclor 1248
- Aroclor 1254
- Aroctor 1268
41 Toxaphene Soxhlet Extraction, Gas Chromatographic Method! 14
42 TPH (Cs-Cg) Purge and Trap, Gas Chromatographic/
Mass spectrometric Method®®
43 TPH {Co5-Cy) Soxhlet Extraction, Gas Chromatographic Method!™®
44 TPH (Co16-Cas) Soxhlet Extraction, Gas Chromatographic Method™®
45 2,4,5-Trichlorophenaol Soxhlet Extration, Gas Chromatographic Method™
46 | 24,6 Trichlorophenct Soxhlet Extration, Gas Chromatographic Methad ™
47 Vinyl Acetate Purge and Trap, Gas Chromatographic/

Mass spectrometric Method®!®
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1. NTLNTORATNNTIN. USENANSENTWGRATUNTIN, W.A. 2548, Fos nsrdndelfna
visoYanilalfud srefiannyunen. 25 unsieu 2549, i 123 maufilens 124,

2. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater, 23" ed. Washington, DC: APHA, 2017,

3. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. SW-846, 1997.

4. United States Environmental Protection Agency. Test Methods for Evatuation Solid
Waste Physical/Chemical Methods. Acid Digestion of Sediments, Sludges, and Soils.
SW-846 Method 30508, 1996. |

5. United States Environmental Protection Agency. Test Methods for Evaluation Solid

Waste Physical/Chemical Methods. Alkaline Digestion for Hexavalent Chromium. SW-846

Method 3060A, 1994,
6. United States Environmental Protection Agency. Test Methods for Evaluation Solid

Waste Physical/Chemical Methods. Separatory Funnel Liquid-Liquid Extraction, SW-846

Method 3510C, 1996, .
7. United States Environmental Protection Agency. Test Methods for Evaluation Solid

Waste Physical/Chemical Methods. Soxhlet Extraction. SW-846 Method 3540C, 1996,

8. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Sutfuric Acid/Permanganate Cleanup, SW-846 Method
3665A, 1996.

9. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Closed- System Purge-and-Trap and Ex’traction for
Volatile Organics in Soil and Waste Samples. SW-B4é Method 5035A, 2002,

10. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Inductively Coupled Plasma-optical Emission
Spectrometry, SW-846 Method 6010D, 2018

11. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Flame Atomic Absorption Spectrophotometry.,
SW-846 Method 70008, 2007. '

12 United States Environmental Protection Agency. Tast Methods for Evaluation Solid
Waste Physical/Chemical Methods. Graphite Furnace Atomic Absorptaon Spectrophotometry.
SW-846 Method 7010, 2007.

13. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chernical Methods. Chromium, Hexavalent (Colorimetric). SW-846 Method

7196A, 1992, —~ 3_)
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14. United States Environmental Protection Agency, Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Nonhalogenated Organics Using GC/FID. SW-846

-Method 8015D, 2003,

15. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Phenols by Gas Chromatography. SW-846 Method
8041, 1996. : -

16. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Organochlorine Pesticides by Gas Chromatography.
SW-846 Method 80818, 2007.

17. United States Environmental Protection Agency Test Methods for Bvaluation Selid
Waste Physical/Chemnical Methods. Polychlotinated Biphenyls (PCBs) by Gas' Chromatography.
SW-846 Method 8082A, 2007.

'18. United States Environmental Protection Agency. Test Methods for Evaluation Solid
\Naste Physical/Chemical Methods. Volatile Organic Compounds by Gas Chromatography/
Mass Spectrometry (GC/MS). SW-846 Method 8260C, 2006.

19. United States Environmental Protection Agency, Test Methods for Evatuation Solid
Waste Physical/Chemical Methods. Semivotatile Organic Compounds by Gas
Chromatography/Mass Spectrometry. SW-846 Method 8270D, 2014.
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United States Environmental Protection Agency. Standards of Performance for
New Stationary Sources. 40 CFR 60 Appendix A, 2019,
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