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Acrylonitrile

Aldrin

Antimony

Arsenic

Barium

Beryllium

Cadmium

1) Waste Extraction, Purge and Trap, Gas
Chromatographic/Mass Spectrometric Metho
2) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method**?

1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic
Method [1,9,22]

2) Soxhlet Extraction, Gas Chromatographic
Method®?

1) Waste Extraction, Digestion, Flame Atomic
d[l,6,15]

d[l, 12,26]

Absorption Spectrometric Methol
2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 1614

3) Digestion, Flame Atomic Absorption Spectrometric
Method™*!

4) Digestion, Inductively Coupled Plasma Metho
1) Waste Extraction, Digestion, Hydride Generation/
Atomic Absorption Spectrometric Method 514!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 1614

3) Digestion, Hydride Generation/Atomic Absorption
d[7,16]

d[7,14]

Spectrometric Metho
4) Digestion, Inductively Coupled Plasma Method ™4
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 414

2) Digestion, Inductively Coupled Plasma Method ™9

| 1) Waste Extraction, Digestion, Inductively Coupled

Plasma Method 614 v

2) Digestion, inductively Coupled Plasma Method 14l
1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method™!%!

2) Waste Extraction, Digestion, Inductively Coupled

Plasma Method 614

3) Digestion...

10

11

12

13

Chlordane

Chromium

Chromium (VI)

Cobalt’

Copper

2,4-D

3) Digestion, Flame Atomic Absorption Spectrometric
Method"*!

4) Digestion, Inductively Coupled Plasma Metho
1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method 1927

2) Soxhlet Extraction, Gas Chromatographic/
d (10,271

g 714

Mass Spectrometric Metho
1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method61)

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 644

3) Digestion, Flame Atomic Absorption Spectrometric
Method %] '

4) Digestion, Inductively Coupled Plasma Method 4
1) Waste Extraction, Colorimetric Method 7

2) Alkaline Digestion, Colorimetric Method 8,17

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!#¢**!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 614

3) Digestion, Flame Atomic Absorption Spectrometric
Method!™*%! )

4) Digestion, Inductively Coupled Plasma Metho
1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method#6!

2) Waste Extraction, Digestion, Inductively Coupled
d [1,6,14]

d 7,14

Plasma Metho
3) Digestion, Flame Atomic Absorption Spectrometric
Method!™**!

4) Digestion, Inductively Coupled Plasma Method 1
1) Waste Extraction, Gas Chromatographic/
Mass_Spectrometric Method 2%

2) Ultrasonic Extraction, Gas Chromatdgraphic/

Mass Spectrometric Method 2

14 DDD...
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16

17

18

19

20

21

DDD

DDE

DDT

Dieldrin

Endrin

Heptachlor

Lead

Lindane

1) Waste Extraction, Separatory Funnel Liquid-Liquid

Extraction, Gas Chromatographic. Method!**%?

2) Soxhlet Extraction, Gas Chromatographic

Method[lo’n]

1) Waste Extraction, Separatory Funnel Liquid-Liquid

Extraction; Gas Chromatographic Method™*??

2) Soxhlet Extraction, Gas Chromatographic

Method[lO,ZZ]

1) Waste Extraction, Separatory Funnel Liquid-Liquid

Extraction, Gas Chromatographic Method!*?4

2) Soxhlet Extraction, Gas Chromatographic

Method[m’m

1) Waste Extraction, Separatory Funnel Liquid-Liquid

Extraction, Gas Chromatographic Method™#?4

2) Soxhlet Extraction, Gas Chromatographic

Method0:22

1) Waste Extraction, Separatory Funnel Liquid-Liquid

Extraction, Gas Chromatographic Method™#%?

2) Soxhlet Extraction, Gas Chromatographic

Method!%?4

1) Waste Extraction, Separatory Funnel Liquid-Liquid

Extraction, Gas Chromatographic Method*?2

2) Soxhlet Extraction, Gas Chromatographic

Method1024

1) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Method ™!

2) Waste Extraction, Digestion, Inductively Coupled

Plasma Method 614

3) Digestion, Flame Atomic Absorption Spectrometric

Method ™!

4) Digestion, Inductively Coupled Plasma Metho
1) Waste Extraction, Separatory Funnel Liquid-Liquid

Extraction, Gas Chromatographic/Mass Spectrometnc

Method (1,9,27]

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method 127

d (7,14]

22

23

24

25

26

27

28

Mercury

Methoxychlor

Mblybdenum

Nickel

Polychlorinated Biphenyls

- Aroclor 1016
- Aroclor 1221
- Aroclor 1232
- Aroclor 1242
- Aroclor 1248
- Aroclor 1254
- Aroclor 1260
Pentachlorophenot

pH

1) Waste Extraction, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method™'®

2) Digestion, CoLd—Vapor Atomic Absorption
Spectrometric Method™”!

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method!™#?%

2) Soxhlet Extraction, Gas Chromatographic
Method!'*?2

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method619

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 414

3) Digestion, Flame Atomic Absorption Spectrometric
Method"*! »

4) Digestion, Inductively Coupled Plasma Method

1) Waste Extraction, Digestion, Flame Atomic
ir6.1s)

[7,14]

Absorption Spectrometric Metho
2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 619

3) Digestion, Flame Atomic Absorptlon Spectrometric
Method™*!
4) Digestion, Inductively CoupLed Plasma Metho
1) Waste Extraction, Separatory Funnel

Liquid-Liquid Extraction, Gas Chromatographic/
119.27]

d [7,14]

Mass Spectrometric Method
2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!%2"

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method!*#%
2) Soxhlet Extration, Gas Chromatographic
Method!'*??

Electrometric Method®'*?

22 Mercury...

29 Selenium...
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30

31

32

33

34

35

Selenium

Silver

Silvex

Thallium

Toxaphene

Trichloroethylene

Vanadium

1) Waste Extraction, Digestion, Hydride Generation/
Atomic Absorption Spectrometric Method™5%”

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 414

3) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method"?”

4) Digestion, Inductively Coupled Plasma Metho

1) Waste Extraction, Digestion, Flame Atomic
1,6,15]

d (7,14

Absorption Spectrometric Method!
2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 1514

3) Digestion, Flame Atomic Absorption Spectrometric’
Method"*?

4) Digestion, Inductively Coupled Plasma Method 7%
1) Waste Extraction, Gas Chromatographic/

Mass Spectrometric Method™"?®!

2) Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method®!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 419

2) Digestion, Inductively Coupled Plasma Metho
1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™#2")

2) Soxhlet Extraction, Gas Chromatographic/
d[10,27]

d [7,14]

Mass Spectrometric Metho
1) Waste Extraction, Purge and Trap, Gas
Chromatographic/Mass Spectrometric Method!
2) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method>2!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method (614

2) Digestion, Inductively Coupled Plasma Method ¥

1,12,26]

Zinc

4) Digestion, Inductively Coupled Plasma Metho

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!"6!%

2) Waste Extraction, Digestion, Inductively Coupted
Plasma Method 6%

3) Digestion, Flame Atomic Absorption Spectrometric

Method™!
d [7,14]

AY 979U 125 518015

36 Zinc...

ddudl dsuaie 3Bhasied
1 Acenaphthene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method%2"
2 Acetone Purge and Trap, Gas Chromatographic/
 Mass Spectrometric Method!!22!
3 Aldrin Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%?7]
4 Anthracene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!®?7]
5 Antimony 1) Digestion, Flame Atomic Absorption Spectrometric
Method™*!
2) Digestion, Inductively Coupled Plasma Method™¥
6 Arsenic 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method!"¢!
2) Digestion, Inductively Coupled Plasma Method!™¥
7 Atrazine Soxhlet Extraction, Gas Chromatographic
Method 11024
Barium Digestion, Inductively Coupled Plasma Method™“!
Benz(a)anthracene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!%27]
10 Benzene Purge and Trap, Gas Chromatographic/
' Mass Spectrometric Method!32%!
11 Benzo(b)fluoranthene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%2”
12 Benzo(k)fluoranthene Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method%27

13 Benzoic...
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13 Benzoic acid Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%?"
14 Benzo(a)pyrene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method%%"
15 Benzo(g,h,perylene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!%#7)
16 Beryllium Digestion, Inductively Coupled Plasma Method"!¥
17 Bis(2-chloroethyl)ether Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!%?"
18 | Bis(2-ethylhexyl)phthalate Soxhlet Extraction, Gas Chromatographic Method!*%?%
19 Bromodichloromethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!22!
20 Bromoform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method**%!
21 Butanol Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!**29
22 Butyl benzyl phthalate Soxhlet Extraction, Gas Chromatographic Method!'®#!
23 Cadmium 1) Digestion, Flame Atomic Absorption Spectrometric
Method ™!
2) Digestion, Inductively Coupled Plasma Method!"'*!
24 Carbazole Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!1%#7
25 Carbon disulfide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!1324
26 Carbon tetrachloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!*2
27 Chlordane Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method%?")
28 p-Chloroaniline Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*%?"
29 Chlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!*#!
30 Chlorodibromomethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!**2
31 Chloroform Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!**2

e-
il dsuaiy 35UAH
32 2-Chlorophenol Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%%”
25 Chromium 1) Digestion, Flame Atomic Absorption Spectrometric
' Method %]
2) Digestion, Inductively Coupled Plasma
Methodﬁ,éolol
34 Chromium (IIl) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion Colorimetric Method; Calculation
Method[7,8,14,l7]
35 Chromium (V1) Alkaline Digestion, Colorimetric Method!®*”
36 Chrysene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%?”
37 Cyanide Extraction, Distillation, Colorimetric Method28230
38 2,4D Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method®®!
39 DDD Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!'%?”
40 DDE Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!'%?”
41 DDT - Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*?"}
42 Dibenz(a,h)anthracene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%?”?
43 Di-n-butyl phthalate Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!1027
44 1,2-Dichlorobenzene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!1%?
45 1,3-Dichlorobenzene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%2"! )
46 1,4-Dichlorobenzene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method%27
a7 3,3'-Dichlorobenzidine Soxhlet Extraction, Gas Chromatographic/
_ Mass Spectrometric Method!%%7
48 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!t329!

2-Chlorophenol...

49 1,2-Dichloro...
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49 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!32¢!
50 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!**%!
51 cis-1,2-Dichloroethylene Purge and Trap, Gas-Chromatographic/
Mass Spectrometric Method!!324!
52 trans-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!'32¢!
53 2,4-Dichlorophenol Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%2"!
54 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!32%!
55 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!**?¥
56 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*%!
57 Dieldrin Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!'%2
58 Diethyl phthalate Soxhlet Extraction, Gas Chromatographic Method!!%%!
59 2,4-Dimethylphenol Soxhlet Extraction, Gas Chromatographid
Mass Spectrometric Method!!%27
60 2,4-Dinitrophenol Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%?”!
61 2,4-Dinitrotoluene Soxhlet Extraction, Gas Chromatographic/
: Mass Spectrometric Method!'%?”
62 2,6-Dinitrotoluene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!1%2”
63 Di-n-Octyl phthalate Soxhlet Extraction, Gas Chromatographic Method!!%2?!
64 Endosulfan Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!'%2
65 Endrin Soxhlet Extraction, Gas Chromato'graphic/
Mass Spectrometric Method(02"
66 Ethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!'324
67 Fluoranthene Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!%2"?

adudt asuaiy BAnseh
68 Fluorene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!1027]
69 Heptachlor Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%2”
70 Heptachlor epoxide Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!%2"
71 Hexachlorobenzene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%?")
72 Hexachloro-1,3-butadiene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%?")
73 n-Hexane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!*%!
74 OL-HCH Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!1027]
75 B-HcH Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method%%"
76 Y-HCH Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!1®2"
77 Hexachlorocyclopentadiene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method%?"!
78 Hexachloroethane Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%2?
79 Indeno(1,2,3-cd)pyrene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%2]
80 Isophorone Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method:%2]
81 Lead 1) Digestion, Flame Atomic Absorption Spectrometric
Method!"**!
2) Digestion, Inductively Coupled Plasma Method™*¥
82 Manganese 1) Digestion, Flame Atomic Absorption Spectrometric
Method™*!
2) Digestion, Inductively Coupled Plasma Method!*¥
83 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™!
84 Methanol Equilibrium Headspace, Gas chromatographic

68 Fluorene...

Method 2"

85 Methoxychlor...
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85 Methoxychlor Soxhlet Extraction, Gas Chromatographic Method!'®??
86 Methyl bromide Purge and Trap, Gas Chromatographic/

87

88

89

90

91

92

93

94

95

96

97

98

99

Methylene chloride
2-Methylphenol
2-Methylnaphthalene .
Methyl tert-butyl ether
Naphthalene

Nickel

Nitrobenzene
N-Nitrosodiphenylamine
N-Nitrosodi-n-propylamine

Polychlorinated Biphenyls
- Aroclor 1016

- Aroclor 1221

- Aroclor 1232

- Aroclor 1242

- Aroclor 1248

- Aroclor 1254

- Aroclor 1260
Pentachlorophenol

Phenanthrene

Phenol

Mass Spectrometric Method!>?¢
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*%!

Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!%2"

Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%?7)

Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!*?¥

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!!**!

1) Digestion, Flame Atomic Absorption Spectrometric
Method™*!

2) Digestion, Inductively Coupled Plasma Metho
Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!*?¥

Soxhlet Extraction, Gas Chromatographic/
4l1027

d[7,14]

Mass Spectrometric Metho
Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%2"}
Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%2")

Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%?7
Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!0%7)
Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!'%2"]

i dsuaine RERIGEREY ]
100 Pyrene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!?"
101 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method! 2"
102 Silver Digestion, Inductively Coupled Plasma Method!*4
103 Styrene Purge and Trap, Gas Chromatographic/
o Mass Spectrometric Method!**24)
104 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*%!
105 Tetrachloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method*%!
106 Toluene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!%2!
107 Toxaphene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?"
108 | TPH (Cs-Ce) Purge and Trap, Gas Chromatographic Method!*>2!
109 | TPH (Cyg-Cyg) Soxhlet Extraction, Gas Chromatographic Method!!%2!
110 | TPH (Cs16-Cas) Soxhlet Extraction, Gas Chromatographic Method!1%2!
111 1,2,4-Trichlorobenzene Purge and Trap, Gas Chromatographic/ -
Mass Spectrometric Method*?!
112 1,1,1-Trichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method*?
113 1,1,2-Trichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!32!
i14 Trichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!>%!
115 2,4,5-Trichlorophenol Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%2"]
116 2,4,6-Trichlorophenol Soxhlet Extraction, Gas Chromatographic/
. Mass Spectrometric Method!%2"!
117 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic/
. Mass Spectrometric Method!*>2
118 | Vanadium Digestion, Inductively Coupled Plasma Method ™4
119 Vinyl acetate Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!'32%

100 Pyrene...

120 Vinyl chloride...
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120 | Vinyl chloride Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!>?¢

Purge and Trap, Gas Chromatographic/
13,261

121 m-Xylene
Mass Spectrometric Method!

Purge and Trap, Gas Chromatographic/
d[13,26]

122 o-Xylene
Mass Spectrometric Metho
123 p-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*?¢
Purge and Trap, Gas Chromatographic/
d[13,26]

124 | Xylene (Total)
Mass Spectrometric Metho

125 Zinc 1) Digestion, Flame Atomic Absorption Spectrometric
Method 1!
2) Digestion, Inductively Coupled Plasma Method!™*”

1ans1581489
1. NILNTNYAAMNTIN. UTTNIANTENTINERAMNTIY, WA, 2548, 1589 mIrdndafinavie
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sreRaayunen. 4 Sueu 2549, 1wl 123 seufiiey 1254

3. mnadmnssdundouwisUssmdlve. gledinsesidnide. faieded 4. ngamme:
Sounfnsfium, 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 Sources. 40 CFR 60. Appendix A, 2019.

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

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

8. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Alkaline Digestion for Hexavalent Chromium.

SW-846 Method 3060A, 1996.

9. United States...

oer-

9. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Separatory Funnel Liquid-Liquid Extraction. SW-846
Method 3510C, 1996.

10. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Soxhlet Extraction. SW-846 Method 3540C, 1996.

11. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Volatile Organic Compounds in Va_rious Sample
Matrices Using Equilibrium Headspace Analysis. SW-846 Method 5021A, 2014.

12. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Purge-and-Trap for Aqueous Samples. SW-846 Method
5030C, 2003.

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

. Waste Physical/Chemical Methods. Closed-System Purge-and-Trap And Extraction For

Volatile Organics in Soil and Waste Samples. SW-846 Method 5035A, 2002.

14. 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

15. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Flame Atomic Absorption Specftrophotometry.
SW-846 Method 7000B, 2007.

16. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Arsenic (Atomic Absorption, Gaseous Hydride). SW-846
Method 7061A, 1992.

17. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Chromium, Hexavalent (Colorimetric), SW-846
Method 7196A, 1992,

18. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Liqdid Waste (Manual Cold-Vapor
Technique, SW-846 Method 7470A, 1994.

19. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Solid or Semisolid Waste (Manual Cold-
Vapor Technique, SW-846 Method 74718, 2007. '

20. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Selenium (Atomic Absorption, Gaseous Hydride),
SW-846 Method 7741A, 1994.
' 21. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Nonhalogenated Organics Using GC/FID. SW-846
Method 8015D, 2003.

22. United States...
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22. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Organbchlorine Pesticide by Gas Chromatography. SW-
846 Method 8081B, 2007.

23. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Phthalate Esters by Gas Chromatography with Electron
Capture Detection (GC/ECD). SW-846 Method 8061A, 1996.

24. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Organophosphorus Compounds by Gas
Chromatography. SW-846 Method 8141B, 2007.

25. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Chlorinated Herbicides By GC Using Methylation or
Pentafluorobenzylation Derivatization. SW-846 Method 8151A, 1996.

26. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. Volatile Organic Compounds by Gas
Chromatography/ Mass Spectrometry (GC/MS). SW-846 Method 8260D, 2018.

27. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. SemiVolatile Organic Compounds by Gas
Chromatography/Mass Spectrometry. SW-846 Method 8270E, 2018.

28. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Total and Amenable Cyanide: Distillation. SW-846
Method 9010C, 2004.

29. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Cyanide Extraction Procedure for Solids and Oils.
SW-846 Method 9013A, 2014.

30. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Cyanide in Waters and Extracts Using Titrimetric and
Manual Spectrophotometric. SW-846 Method 9014, 2014.

31. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. pH Electrometric Measurement. SW-846 Method
9040C, 2004 '

32. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Solid and Waste pH. SW-846 Method 9045D, 2004.
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MIRACLE INTERNATIONAL TECHNOLOGY CO.,LTD

214 Bangwack Rd. Bangpai Bangkae Bangkok 10160
M Tel.: 0-2865-4647-8 Fax: 0-2865-4649 http://www.mit.in.th

[
E@% CALIBRATION CERTIFICATE
mae

Certificate No. : L202207235-001
Date Issued : 03-Aug-22

Customer : S.P.S. CONSULTING SERVICE CO., LTD.

7 Soi Phaholyothin 24 Phaholyothin Road., Jompol, Chatuchak,
Bangkok 10900

Equipment : Block Digestion (Gerhardt, TR)
Manufacturer : Gerhardt

Model HE

Serial No. : 4061832

ID No./Tag No. : KJ01/43

Date Received : 02-Aug-22

Date Calibrated 1 03-Aug-22

Calibrated by : Mr. Nirot Parnkamnoed

Calibration Method or Calibration Procedure Used

In-house method : CP-49 base on TLAS G-20 by comparing against Standard Thermometer.

This certificate is traceable to national standards, which realize the units of measurement according

to the International System of Units (SI).

Result of Calibration

The reported uncertainty of measurement was based on standard uncertainty multiplied by a

coverage factor k =2, providing a level confidence approximately 95 percent.

This certificate may not be reproduced other than in full except with the prior written approval of

the Miracle International Technology Company Limited.

Approved b age 1 of 3
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Certificate No. : 1.202207235-001
Environment : Ambient Temperature : (25 +2)°C
Relative Humidity : (50 + 15)%RH
auai
Calibration Setting Indicating Measured Measured Overall
Temperature Temperature Temperature St.abilityl Uniformity2 Variation®
(°O) (°0) (°C) (°0) (°0) (0
380 380 380 1.45 0.57 4.01
ibrati Uncertainty*
TerS:(l;rl:titrl:I(]" o Standard Reading (°C), Probe No. 9 is Reference Probe n((::::(le;lty
No. 1 No.2 No. 3 No. 4 No. 5
377.86 378.11 378.69 378.54 378.72
380 No. 6 No. 7 No. 8 No. 9 No. 10 22
378.09 378.07 377.93 378.17 377.61
Without adjustment
No.1 | No.2
No. 3 | No. 4
No.5 | No. 6 Top view position
No.7 | No. 8
No. 9 |No. 10

Condition As-Received : Used Item

The measurment results and statements of conformity with specification only relate to the item calibrated.

Measurement Standards Used & Traceabilitly :
The International System of Units (SI) through

MIT Certificate No. AD2202-055-0002 for Digital Thermometer with Probe (Agilent) Module 2 (172) Type K Serial No.

US37011204, Due 11-Aug-22

Notes : 1. The temperature stability is the one-half of greatest maximum difference of measured temperatures at any one probe.

2. The temperature uniformity is the maximum difference of measured temperatures between of any probes and the

measured temperature at the reference location which are observed at same time.

3. Overall variation is the difference of maximum and minimum measured temperatures throughout observation time.

4. The uncertainty of measurement is included temperature stability.

Page 2 of 3

Certificate No. : 1.202207235-001

Environment : Ambient Temperature : (25 £2)°C
Relative Humidity : (50 £ 15)%RH
fuaN
Calibration Setting Indicating Measured Measured Overall
Temperature Temperature Temperature Stability' Uniformity” Variation®
(°O (O [§®) (°C) (°C) (°O
380 380 380 1.45 0.94 4.40
. . P
Ealibiation Standard Reading (°C), Probe No. 9 is Reference Probe Uncettainty
Temperature (°C) (£°C)
No. 1 No.2 No.3 No. 4 No.5
37891 379.16 378.76 378.60 378.78
380 No. 6 No. 7 No. 8 No. 9 No. 10 22
378.15 378.13 378.00 378.23 377.67
Without adjustment
No.1 | No.2
No.3 [ No. 4
No.5 | No. 6 Top view position
No.7 | No. 8
No. 9 [No. 10

Condition As-Received : Used Item

The measurment results and statements of conformity with specification only relate to the item calibrated.
Measurement Standards Used & Traceabilitly :

The International System of Units (ST) through

MIT Certificate No. AD2202-055-0002 for Digital Thermometer with Probe (Agilent) Module 2 (172) Type K Serial No.
US37011204, Due 11-Aug-22

Notes : 1. The temperature stability is the one-half of greatest maximum difference of measured temperatures at any one probe.
2. The temperature uniformity is the maximum difference of measured temperatures between of any probes and the
measured temperature at the reference location which are observed at same time.
3. Overall variation is the difference of maximum and minimum measured temperatures throughout observation time.

4. The uncertainty of measurement is included temperature stability.
End of Certificate

Page 3 of 3
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Aldrin Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method®

2 Arsenic 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method®
2) Digestion, Inductively Coupled Plasma Method™!

3 Barium 1) Digestion, Direct Nitrous Oxide-Acetylene Flame
Method®!
2) Digestion, Inductively Coupled Plasma Method™

4 OL-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

5 [3-8HC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®™

6 O-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

7 Y-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®™

8 Biochemnical Oxygen Demand 1) 5-Day BOD Test, Azide Modification Method®
2) 5-Day BOD Test, Membrane Electrode Method™

9 Cadmium 1) Digestion, Direct Air-Acetylene Flame Method®™
2) Digestion, Inductively Coupled Plasma Method™

10 Chemical Oxygen Demand 1) Open reflux, Titrimetric Method®™
2) Close reflux, Colorimetric Method®!
3) Close reflux, Titrimetric Method!!

11 Chlordane Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

12 Chromium 1) Digestion, Direct Air-Acetylene Flame Method™

2) Digestion, Inductively Coupled Plasma Method®™

-l -
andudl asuany FAhasizi

13 Color ADMI Weighted-Ordinate Spectrophotometric
Method™

14 Copper 1) Digestion, Direct Air-Acetylene Flame Method!
2) Digestion, Inductively Coupled Plasma Method™

15 Cyanide Distillation, Colorimetric Method™!

16 4,4’-DDD Liquid-Liquid Extraction, Gas Chromatographic/

‘ Mass Spectrometric Method®

17 4,4’-DDE Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®!

18 4,4’-DDT Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®!

19 Dieldrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

20 Endosulfan | Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

21 Endosulfan Il Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™!

22 Endosulfan Sulfate Liquid-Liquid Extraction, Gas Chromatographic/
Mass ‘Spectrometric Method!

23 Endrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

24 Endrin Aldehyde Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

25 Formaldehyde Distillation, Colorimetric Method!?

26 Free Chlorine 1) lodometric Method™
2) DPD Colorimetric Method®

27 Heptachlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™!

28 Heptachlor Epoxide Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method®

Color...

29 Hexavalent Chromium...
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29 Hexavalent Chromium Colorimetric Method®

30 Lead 1) Digestion, Direct Air-Acetylene Flame Method®
2) Digestion, Inductively Coupled Plasma Method™!

31 Manganese 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method™

32 | Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™

33 Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®™

34 Nickel 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method®!

35 |Oil & Grease 1) Liquid-Liquid, Partition-Gravimetric Method™
2) Soxhlet Extraction Method®

36 pH Electrometric Method®™

37 Phenols Distillation, Direct Photometric Method®?!

38 Selenium 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method™

39 Sulfide 1) lodometric Method™
2) Methylene blue Method®™

40 Temperature Laboratory and Field Methods

41 | Total Dissolved Solids Dried at 180 °C®!

42 Total Kjeldahl Nitrogen Macro Kjeldahl Method™!

43 | Total Suspended Solids Dried at 103-105 °C®

a4 Trivalent Chromium 1) Digestion, Direct Air-Acetylene Flame Method;
Colorimetric Method; Calculation®
2) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation®®

45 Zinc 1) Digestion, Direct Air-Acetylene Flame Method?

2) Digestion, Inductively Coupled Plasma Method™

dnldfu $1uqu 33 518013
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Aldrin Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method®

2 Antimony Digestion, Inductively Coupled Plasma Method®

3 Arsenic 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method™

4 Barium 1) Digestion, Direct Nitrous Oxide-Acetylene Flame
Method®
2) Digestion, Inductively Coupled Plasma Method™

5 Beryllium 1) Digestion, Direct Nitrous Oxide-Acetylene Flame
Method®
2) Digestion, Inductively Coupled Plasma Method™!

6 Cadmium 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method™!

7 Chlordane Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

8 Chromium 1) Digestion, Direct Air—Aéetylene Flame Method®
2) Digestion, Inductively Coupled Plasma Method®

9 Chromium (llf) 1) Digestion, Direct Air-Acetylene Flame Method;

10

11

12

13

14

Chromium (V1)
Cyanide
DDD

DDE

DDT

Colorimetric Method; Calculation®!

2) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation®
Colorimetric Method®

Distillation, Colorimetric Method®!
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®™

15 Dieldrin...
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15 Dieldrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

16 Endosulfan Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®!

17 Endrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

18 Heptachlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

19 Heptachlor epoxide Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

20 OL-HCH Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®™

21 [B- HcH Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®®

22 Y- HCH Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

23 Lead 1) Digestion, Direct Air-Acetylene Flame Method®™
2) Digestion, Inductively Coupled Plasma Method!!

24 | Manganese 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method™

25 Mercury Digestion, Cold-Vapor Atomic Absorption

' Spectrometric Method™

26 Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®!

27 Nickel 1) Digestion, Direct Air-Acetylene Flame Method!!
2) Digestion, Inductively Coupled Plasma Method®™

28 pH Electrometric Method®!

29 Phenol Distillation, Direct Photometric Method®

30 Selenium 1) Digestion, Hydride Generation/Atomic Absorption

Spectrometric Method™

2) Digestion, Inductively Coupled Plasma Method™!

dndiuil RRERGIT RERIGEAEY
31 Silver 1) Digestion, Direct Air-Acetylene Flame Method®™
2) Digestion, Inductively Coupled Plasma Method™
32 Vanadium 1) Digestion, Direct Nitrous Oxide-Acetylene Flame
Method®
2) Digestion, Inductively Coupled Plasma Method™
33 | Znc 1) Digestion, Direct Air-Acetylene Flame Method™

2) Digestion, Inductively Coupled Plasma Method®
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Antimony

Arsenic

Barium

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!™*7

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method™*#

3) Digestion, Inductively Coupled Plasma Method®™"
4) Digestion, Flame Atomic Absorption Spectrometric
Method!>®!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!"*"

2) Waste Extraction, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
Method™ )

3) Digestion, Inductively Coupled Plasma Method®”
4) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method®™”!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™*"

2) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Method™*#
|

3) Digestion, Inductively Coupled Plasma Method?

31 Silver...

4) Digestion...

-3/4
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Beryllium

Cadmium

Chromium

Chromium (llI)

4) Digestion, Flame Atomic Absorption Spectrometric
Method!>®

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!47

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!™4!

3) Digestion, Inductively Coupled Plasma Method®”
4) Digestion, Flame Atomic Absorption Spectrometric
Method®®!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!*™

2) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Method!*#!

3) Digestion, Inductively Coupled Plasma Method™"
4) Digestion, Flame Atomic Absorption Spectrometric
Method®#!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™*7

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!™4#!

3) Digestion, Inductively Coupled Plasma Method®"
4) Digestion, Flame Atomic Absorptién Spectrometric
Method!>®!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method; Waste Extraction, Colorimetric
Method; Calculation Method!4719!

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method; Waste Extraction,

Colorimetric Method; Calculation Method!t48.10]

10

11

Chromium (V1)

Cobalt

Copper

Lead

3) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
Method 67101

4) Digestion, Flame Atomic Absorption Spectrometric
Method; Alkaline Digestion, Colorimetric Method;
Calculation Method!®6&10)

1) Waste Extraction, Colorimetric Method1%

2) Alkaline Digestion, Colorimetric Method61%

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!*47

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!4#!

3) Digestion, Inductively Coupled Plasma Method®>™
4) Digestion, Flame Atomic Absorption Spectrometric
Method®®

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!!47

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!4#!

3) Digestion, Inductively Coupled Plasma Method®™
4) Digestion, Flame Atomic Absorption Spectrometric
Method®®!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™“7

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!*#!

3) Digestion, Inductively Coupled Plasma Method®"
4) Digestion, Flame Atomic Absorption Spectrometric

Method®#!

Digestion...

2 Mercury...

-3/5
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13

14

15
16

17

Mercury

Molybdenum

Nickel

pH

Selenium

Silver

1) Waste Extraction, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method!*

2) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method!*?

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!"

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method*#]

3) Digestion, Inductively Coupled Plasma Method®”
4) Digestion, Flame Atomic Absorption Spectrometric
Method®®

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!47 »
2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method48

3) Digestion, Inductively Coupled Plasma Method'®”
4) Digestion, Flame Atomic Absorption Spectrometric
Method®#!

Electrometric Method!!71®!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method%™

2) Waste Extraction, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
Methodt413!

3) Digestion, Inductively Coupled Plasma Method®™
4) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method!!?!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method47

2) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Method®#!

18

19

20

Thallium

Vanadium

Zinc

3) Digestion, Inductively Coupled Plasma Method!"

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

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Methodt:4"!

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!#!

3) Digestion, Inductively Coupled Plasma Method®™™
4) Digestion, Flame Atomic Absorption Spectrometric
Method!®®!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!4"!

2) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!4#!

3) Digestion, Inductively Coupled Plasma Method®®"
4) Digestion, Flame Atomic Absorption Spectrometric
Method®®!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!+7]

2) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Method!®4#!

3) Digestion, Inductively Coupled Plasma Method®"
4) Digestion, Flame Atomic Absorption Spectrometric

Method®#

D

fiy $1U3Y 17 598115
aeun asuaiY Whasent
1 Antimony 1) Digestion, Inductively Coupled Plasma Method®"

2) Digestion, Flame Atomic Absorption Spectrometric
Method®>®

) Digestion...

2 Arsenic...

-3/6
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2 Arsenic 1) Digestion, Inductively Coupled Plasma Method®®"
2) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method®*!

3 Barium 1) Digestion, Inductively Coupled Plasma Method®"
2) Digestion, Flame Atomic Absorption Spectrometric
Method®®!

4 Beryllium 1) Digestion, Inductively Coupled Plasma Method™"
2) Digestion, Flame Atomic Absorption Spectrometric
Method®®!

5 Cadmium 1) Digestion, Inductively Coupled Plasma Method®™"
2) Digestion, Flame Atomic Absorption Spectrometric
Method®®

6 Chromium 1) Digestion, Inductively Coupled Plasma Method®"

10

11

12

Chromium (lll)

Chromium (VI)
Cyanide
Lead

Manganese

Mercury

2) Digestion, Flame Atomic Absorption Spectrometric
Method>®!

1) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
Method!®:6.7:10]

2) Digestion, Flame Atomic Absorption Spectrometric
Method; Alkaline Digestion, Colorimetric Method;
Calculation Method®¢810!

Alkaline Digestion, Colorimetric Method!61”!
Extraction, Distillation, Colorimetic Method!141516]

1) Digestion, Inductively Coupled Plasma Method®”
2) Digestion, Flame Atomic Absorption Spectrometric
Method®®

1) Digestion, Inductively Coupled Plasma Method®”
2) Digestion, Flame Atomic Absorption Spectrometric
Method®®

Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method*?

dndudi asuaie Az

13 Nickel 1) Digestion, Inductively Coupled Plasma Method®"
2) Digestion, Flame Atomic Absorption Spectrometric
Method®®!

14 Selenium 1) Digestion, Inductively Coupled Plasma Method®™
2) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method®!?

15 Silver 1) Digestion, Inductively Coupled Plasma Method® "

2) Digestion, Flame Atomic Absorption Spectrometric
Method®®

16 Vanadium 1) Digestion, Inductively Coupled Plasma Method®"
2) Digestion, Flame Atomic Absorption Spectrometric
Method®®

17 Zinc 1) Digestion, Inductively Coupled Plasma Method®"
2) Digestion, Flame Atomic Absorption Spectrometric

Method®#

13 Nickel...

1DNEI581984

1. AIENTGAAMNTIY. USENANSENTIEAEMNTTL, WA, 2548, (309 msﬁﬁ'ﬂéqﬂﬁgaw%a
Fanitllduda. efinanyiunen. 25 unsau 2569, @il 123 meufiey 119,

2. anpamnssudunadenwinsamedlve. glefeseiinde. funindidl 4. ngamma:
FauuiINSANN, 2547,

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

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

5. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Acid Digestion of Sludges and Sediments and Soils.
SW-846 Method 3050B, 1996.

6. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Alkaline Digestion for Hexavalent Chromium. SW-846
Method 3060A, 1996.
7. United States...
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7. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Inductively Coupled Plasma-Optical Emission
Spectrometry. SW-846 Method 6010C, 2000.

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

9. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Antimony and Arsenic (Atomic Absorption,
Borohydride Reduction). SW-846 Method 7062, 1994.

10. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Chromium, Hexavalent (Colorimetric). SW-846 Method
T196A, 1992.

11. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Liquid Waste (Manual Cold-Vapor
Technique). SW-846 Method 7470A, 1994.

12. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Solid or Semisolid Waste (Manual Cold-
Vapor Technique). SW-846 Method 7471A, 1994.

13. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Selenium (Atomic Absorption, Borohydride
Reduction). SW-846 Method 7742, 1994,

14. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Total and Amenable Cyanide: Distillation. SW-846
Method 9010C, 2004.

15. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Cyanide Extraction Procedure for Solids and Oil.
SW-846 Method 9013A, 1996.

16. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Cyanide in Waters and Extracts Using Titrimetric and
Manual Spectrophotometric Procedures. SW-846 Method 9014, 2014.

17. United States...

- 6O -

17. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. pH Electrometric Measurement. SW-846 Method
9040C, 2004,

18. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Soil and Waste pH. SW-846 Method 9045D, 2004.
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1 Hexachlorobenzene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method

1BNE1581989
APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 23" ed. Washington, DC: APHA, 2017.
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JOB No: LRr2302591........... MODEL: Yap30, S/N:.003718

Preventive Maintenance Contract

Part : Operational Qualification (0Q)

fualumshdygniims 1 aseded AsIvaEUANTNATBY
ATINL/ITUN_____28 Mar 2023 - FRONT

=3 Yas -
JEATIPDUAHIVVIMS

»
2

N/A

Remark

Pass

TazREAgIfuIMs
1.Quick clamping device with wedge
2. Kjeldatherm digestion tube
3. Holder for steam inlet tubing
4. PTFP-Inlet tubing, steam
5. Viton-cone

6. Clamping for glassware
7. Screw cap GL18 with silicone seal

8. PTFP-Inlet tubing, NaOH

9. PP-Distributor with PP-threaded joint

10. Distribution head, glass

1. Screw cap GL32 with silicone seal

12. Distillation condenser

13. Screw cap GL14 with plastic screw connection

asuniinims aswdliisms 14. Display
AWTTY > 15. Keyboard, chemical-resistant
b e J il 16. Main switch, green

A A 17. Ventilation valve

18. Distillate outlet tubing
19. Erlenmeyer flask

20. Platfrom

21. Drip tray

| - = Z = =%
Fud / dsziuasim Juh /lssiuanustn
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U000000000000000C0D000sE
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3

Diaphragm pump NaOH

Diaphragm pump H3BO3

Diaphragm pump H-O for steam generator
Diaphragm pump H,O for sample
Peristaltic pump for suction sample
Peristaltic pump for suction receiver
Pinch-solenoid valve, steam

Magnetic valve with pressure control
Pinch-solenoid valve, shut-off

. Verprene-tubing 4x8 mm.

. Verprene-tubing 4x8 mm.

. Non-return valve for diaphragm pumps
. Tubing reduction PP 51x10x5 mm.

. Silicone tubing 4x7 mm.

. Silicone tubing 4x7 mm.

. Silicone -tubing 4x7 mm.

. Verprene-tubing 8x12 mm.

. Verprene tubing 4x7 mm.

. Silicone tubing 4x7 mm.

. Ventilation glass

. Novoprene-tubing 4.8x8 mm.

. Tubing reduction

. Silicone tubing 6x10 mm.

. PP-distributor with PP-thread

. SKT-valve (built in with brass fitting)

. Silicone tubing 8x16x80 mm.

. Steam generator

. PTFE-inlet tubing NaOH

. Silicone tubing 8x16 for cooling water inlet
. Silicone tubing 8x16 for cooling water outlet
. Viton-tubing 6x12*50 mm.

. Silicone tubing 4x7 mm.

7

USENNNNERNYNNIRNRRO0YRRURRRORRR/OR
000000000000000000000000000000a0n
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vap 30,40 only
vap 30,40 only

option

vap 30,40 only
vap 30,40 only
vap 40 only
option

vap 30,40 only
vap 30,40 only

option

yazduANInTIeTeY
dumeumnims
n319a0usY W (Blectrical Test)
- audunmumaiWihveaniosfunsd

-
- nszuaidhinldau

m'zimauﬁmwm‘sim (Optical Test)
- Main cable

- Electric wiring

- Pumps

- Distribution Head

- Condensor

- Steam generator

- Tubing

- Viton cone

379901 Function N34 (The FunctionTest)
- szuuaieazAIuRUATIMAUYES Steam

- szuumsiningh Sample Tube

- 3TUUMSIAY Na OH

M
- 3TVUNT Suction A Sample Tube 11ag Receiver
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5. PUMP Pass Fail N/A Remark
Pump H,0 Steam 6] ) O
1. TECHNICAL DATA Pass Fail N/A Remark - Non-Return Valve %) (] O
Main Supply 220 volt + 10% 50 Hz with ground M O O Pump H,0 Sample & O O
Norminal current @ (@8] O - Non-Return Valve @ D D
Pump NaOH (Z] a ()
1.1 COOLING WATER BATH Pass Fail N/A Remark - Non-Rutumn Valve @ O D
Temperature 15-20 °C V4] O O Pump H3BO3 &) O [©v4]
Cooling Water Outlet v O O - NonRiskural Valve O O ®
Control Temperature 4 O O Pump Suction ) O O
6. The Following Program Run : Pass Fail N/A Remark
1.2 OPTICAL TEST VAP..30.. Pass  Fail NA Remark
Serew oap GL14 © O O — Addition H,0  0-99 sec. M O O .
Screw cap GL18 ¥ O O Addition NaOH ~ 0-99 sec. M O O
Screw cap GL32 v O O Addition H,BO,  0-99 sec. O 0O o
2;:::::: Sl % 8 8 Reaction Time 0-99 min. ¥4 () O
VitonCone ® O O ... Distillation Time  0-99 min ¥ O 0O
Ventilation Valve » O O Steam Capacity ~ 30%-100% [ O
Micro Switch Sample v O O Suction Time 0-99 sec. (%) O O
The Instrument is in perfect technical shape V] O ()
2.SYSTEM COOLING WATER INLET Pass Fail N/A Remark
Cooling Water Inlet (%} O ]
Cooling Water Outlet v O O Remark :
Magnetic valve 4 O e I
3.8YSTEM CONTROL Pass Fail N/A Remark
Key Board (%)} O O
Display (4] O O
Program ¥4 () ] s ons,
Adding H,0 O O vap 30,40 only
Adding NaOH M O O
Adding H,BO, O 0O vap 40 only
Suction Sample () O O vap 30,40 only
4.SYSTEM DISTILLATION Pass Fail N/A
Boiler %] D ()
Level Sensor %] O O
Novoprene-Tubing (4} ()] O
Solenoid Valve Shut-Off ) (] O e
Solenoid Valve Steam €] () O
Excess Pressure Detector (0%} D D
Ventilation Valve %] (@] O
Heater ] (@] )




Part : i’aynﬂﬁuwuﬁ‘mmnﬁﬂ (General Technical Support)

mu‘h;ﬁ aunialy ( Basic maintenance)

Cleaning

Glass parts and suction pump should be cleaned before long
periods of non-usage (i.e. holidays). This way blockages caused
by crystalline deposits are avoided.

The following program should be run:

Addition H,BO, 0 s
Addition H,0: 13 s
Addition NaOH: 0 s
Reaction time: 0 s
Distillation time: 7  min.
Steam capacity: 100 %
Suction time: 20 s

Place an empty digestion tube and an Erlenmeyer flask into posi-
tion, and start the program.

In case of extreme deposits in the glassware you can clean the
system by putting about 10 mi of sulphuric acid into the digestion
tube.

Error Code

The micro-processor continually surveys all the functions of the

distillation system. As soon as

an error arises it is shown on the

display and accompanied by an acoustic signal.

Error message

Measures

[ No tap water

Check cooling water inlet for

blockages. — -

Ensure the tap is turned on

[Na sampile tube

[Check chemicals

Check set of tanks —_— -

[ Low water
Press Enter

)
) st e .
)
)

Check the water inlet distilled -
H,O - -

l

This di as
Fitting soon as steam generator is
Steam generator filled

After the above mentioned errors are corrected, the following

message is displayed.

Error message

Measures

Stop Prog.No.x
continue=Enter

Enter tinue of interrupted
J program
Reset = d

Other error messages

Error message

Measures

Welt for steam

M, di

g as soon
as stand-by is reached

Add soi1. > tmin )|Checkprod 9
Contlinue=Enter Ei of i p
program
Reset=Standby-mode
Check progi g
Program A
M — o
Switch the system off and call
Excess steam service

pressure

Sensor error

Switch the system off and call
service






