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( )   (International  Agency  for  Research  
on  Cancer - IARC)      (Group  1)      (Group  2A)       
(Group  2B)   

( )   (United  States  Environmental  
Protection  Agency - U.S.  EPA)      (Group  A)      (Group  B)      
(Group  C) 

    
  . .        Reference  Dose 

    
   

 
     

( )   10-6        IARC        (Group  A)  
  U.S.  EPA   

    
                     

 

 

( )   10-5      (Group  2A)      (Group  2B)
  IARC        (Group  B)      (Group  C)    U.S.  EPA   
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( )   Test  Methods  of  Evaluating  Solid  Waste,  
Physical/Chemical  Methods  (SW-846)    
(United  States  Environmental  Protection  Agency)   



    
                     

 

 

( )   Standard  Methods  for  the  Examination  of  
Water  and  Wastewater    (American  Public  Health  
Association  APHA)    (American  Water  Works  Association)  

  Water  Environment  Federation    
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 ( CAS No. )  
 

 

 
( ./ .) 

 
( ./ .) 

1  (Acenaphthene) 83-32-9 1,000 140 
2  (Acetone )                             

-  (2-Propanone) 
67-64-1 1,000 230 

3  (Aldrin) 309-00-2 0.1 0.003 
4  (Anthracene) 120-12-7 1,000 72 
5  (Antimony) 7440-36-0 1,000 1.0 
6   (Arsenic) 7440-38-2 27 0.1 
7  (Asbestos*) 1332-21-4 1.  - 
8  (Atrazine) 1912-24-9 110 0.02 
9  (Barium) 7440-39-3 1,000 160 

10 ( )  (Benz(a)anthracene) 56-55-3 5.5 0.01 
11  (Benzene) 71-43-2 15 0.2 
12 ( )  

Benzo(b)fluoranthene) 
205-99-2 2.2 0.1 

13 ( )  
Benzo(k)fluoranthene 

207-08-9 22 0.7 

14  (Benzoic acid) 65-85-0 1,000 100 
15 ( )  (Benzo(a)pyrene) 50-32-8 2.9 0.01 
16 ( )  

(Benzo[g,h,i]perylene) 
191-24-2 1,000 72 

17  (Beryllium) 7440-41-7 13 0.01 
18 ( - )                             

(Bis(2-chloroethyl)ether) 
111-44-4 52 0.04 

19 ( - )  
(Bis(2-ethylhexyl)phthalate) 

117-81-7 117 3.5 

20  
(Bromodichloromethane) 

75-27-4 426 0.8 

21  (Bromoform)  
(Tribromomethane) 

75-25-2 1,000 6.0 

 
 
 

  

 
  

 ( CAS No. )  
 

 

 
( ./ .) 

 
( ./ .) 

22  (Butanol) 71-36-3 1,000 240 
23 (Butyl  benzyl  

phthalate) 
85-68-7 0.3 48 

24  (Cadmium) 7440-43-9 810 2.0 
25  (Carbazole) 86-74-8 82 2.0 
26  (Carbon disulfide) 75-15-0 30 4.0 
27  (Carbon  

tetrachloride) 
56-23-5 5.3 0.4 

28  (Chlordane) 57-74-9 110 0.04 
29 325 9.5 
30  (Chlorobenzene) 108-90-7 460 48 
31  

(Chlorodibromomethane) 
124-48-1 20 0.6 

32  (Chloroform) 67-66-3 1,000 8.0 
33 2-  (2-Chlorophenol) 95-57-8 420 12 
34  (Chromium) 7440-47-3 640 6.0 
35  (III) (Chromium (III)) 16065-83-1 1,000 40 
36  (VI) ( Chromium (VI)) 18540-29-9 640 6.0 
37  (Chrysene) 218-01-9 220 7.0 
38  (Cyanide) 57-12-5 35 5.0 
39 , -  ( 2,4-D) 94-75-7 12,000 12 
40  (DDD) 72-54-8 7.0 0.2 
41  (DDE)  72-55-9 0.001 0.1 
42  (DDT)  50-29-3 120 0.1 
43 ( , )   

Dibenz(a,h)anthracene 
53-70-3 0.22 0.01 

44  (Di-n-butyl 
phthalate) 

84-74-2 1,000 24 

45 1,2-  (1,2-Dichlorobenzene) 95-50-1 1,000 21 
46 1, -  (1,3-Dichlorobenzene) 541-73-1 1,000 21 
47 1, -  (1,4-Dichlorobenzene) 106-46-7 1,000 0.2 

     



 
 
 

  

 
  

 ( CAS No. )  
 

 

 
( ./ .) 

 
( ./ .) 

48 3,3-  (3,3-Dichlorobenzidine) 91-94-1 4.0 0.1 
49 , -  (1,1-Dichloroethane) 75-34-3 1,000 24 
50 , -  (1,2-Dichloroethane) 107-06-2 7.6 0.5 
51 ,1-  (1,1-Dichloroethylene) 75-35-4 1.2 0.1 
52 - , -                             

(cis-1,2-Dichloroethylene) 
156-59-2 150 2.0 

53 - , -                          
(trans-1,2-Dichloroethylene) 

156-60-5 210 5.0 

54 , -  (2,4-Dichlorophenol) 120-83-2 254 7.2 
55 1,2-  (1,2-Dichloropropane) 78-87-5 92 0.7 
56 1, -  (1,3-Dichloropropane) 142-28-9 462 72 
57 1, -  (1,3-Dichloropropene) 542-75-6 13 0.3 
58  (Dieldrin) 60-57-1 1.5 0.003 
59  (Diethyl phthalate) 84-66-2 1,000 30 
60 2,4-  (2,4-Dimethylphenol) 105-67-9 1,000 48 
61 2,4-  (2,4-Dinitrophenol) 51-28-5 162 5.0 
62 2,4-  (2,4-Dinitrotoluene) 121-14-2 2.5 0.1 
63 2, -  (2,6-Dinitrotoluene) 606-20-2 2.5 0.1 
64  (Di-n-octyl phthalate) 117-84-0 1,000 48 
65  (Endosulfan) 115-29-7 485 14 
66  (Endrin) 72-20-8 25 1.0 
67  (Ethylbenzene) 100-41-4 230 2.0 
68  (Fluoranthene) 206-44-0 1,000 48 
69  (Fluorene) 86-73-7 1,000 48 
70  (Heptachlor) 76-44-8 5.5 0.01 
71   (Heptachlor epoxide) 1024-57-3 2.7 0.01 
72  (Hexachlorobenzene) 118-74-1 1.0 0.03 
73 -1,3-  

(Hexachloro-1,3-butadiene) 
87-68-3 21 0.5 

74 -  (n-Hexane) 110- 54-3 1,000 11 
 
 

    

 
 
 

  

 
  

 ( CAS No. )  
 

 

 
( ./ .) 

 
( ./ .) 

75 -  ( -HCH) -  
( -BHC) 

319-84-6 0.3 0.01 

76 -  ( -HCH) -    
( -BHC) 

319-85-7 0.9 0.03 

77 -  ( -HCH)   (Lindane) 58-89-9 29 0.04 
78 

(Hexachlorocyclopentadiene) 
77-47-4 1.6 8.0 

79  (Hexachloroethane) 67-72-1 117 2.0 
80  (1,2,3- )  (Indeno(1,2,3-cd) 

pyrene 
193-39-5 2.2 0.1 

81  (Isophorone) 78-59-1 1,000 51 
82    (Lead) 7439-92-1 750 4.0 
83  (Manganese)  7439-96-5 32,000 33 
84    (Mercury) 7439-97-6 610 0.7 
85  (Methanol) 67-56-1 1,000 60 
86  (Methoxychlor) 72-43-5 416 12 
87  (Methyl bromide) 74-83-9 116 3.0 
88  (Methylene chloride)     

 (Dichloromethane) 
75-09-2 210 6.0 

89 -  (2-methylphenol)           
-  (o-cresol) 

95-48-7 1,000 9.5 

90 2-  (2-Methylnaphthalene) 91-57-6 1,000 60 
91  -   (Methyl tert-butyl 

ether) 
1634-04-4 1,000 24 

92  (Naphthalene) 91-20-3 1,000 48 
93  (Nickel) 7440-02-0 41,000 5.0 
94  (Nitrobenzene) 98-95-3 46 1.2 
95 -                             

(N-Nitrosodiphenylamine) 
86-30-6 335 10 

96 - - -                    
(N-Nitrosodi-n-propylamine) 

621-64-7 0.2 0.01 

     



 
 
 

  

 
  

 ( CAS No. )  
 

 

 
( ./ .) 

 
( ./ .) 

97                   
(Polychlorinated Biphenyls)   (PCB) 

1336-36-3 10 0.1 

98  (Pentachlorophenol) 87-86-5 110 0.2 
99  (Phenanthrene) 85-01-8 1,000 72 

100  (Phenol) 108-95-2 1,000 72 
101  (Pyrene) 129-00-0 1,000 72 
102  (Selenium) 7782-49-2 10,000 12 
103  (Silver) 7440-22-4 1,000 12 

  (Styrene) 100-42-5 1,700 24 
105 1,1,2,2-                           

(1,1,2,2-Tetrachloroethane) 
79-34-5 8.0 0.2 

106   
(Tetrachloroethylene)      

 (Perchloroethylene) 

127-18-4 190 0.9 

107  (Toluene) 108-88-3 520 5.0 
108  (Toxaphene) 8001-35-2 1.5 0.04 
109  ( 5 8) (TPH (C5 8))  

      
( 5 8) (Total Petroleum 
Hydrocarbon (C5 8)) 

- 25 1.4 

110  ( 16) (TPH (C>8 16))  
             

( 16) (Total Petroleum 
Hydrocarbon (C>8 16))  

- 25 1.7 

111  ( >16 35) 
(TPH (C>16 35))  

 ( >16 35)   
(Total Petroleum Hydrocarbon (C>16 35)) 

- 8.0 0.1 

112 1,2,4-  (1,2,4-Trichlorobenzene) 120-82-1 1,000 24 
113 1,1,1-  (1,1,1-Trichloroethane) 71-55-6 1,400 0.2 

 
 

    

 
 
 

  

 
  

 ( CAS No. )  
 

 

 
( ./ .) 

 
( ./ .) 

114 1,1,2-  (1,1,2-Trichloroethane) 79-00-5 19 0.8 
115  (Trichloroethylene) 79-01-6 61 4.4 
116 2,4,5-  (2,4,5-

trichlorophenol)  
95-95-4 1,000 24 

117 2,4, -  (2,4,6-
Trichlorophenol) 

88-06-2 151 4.4 

118 1,3,5  (1,3,5-
Trimethylbenzene) 

108-67-8 139 12 

119  (Vanadium) 7440-62-2 1,000 17 
120  (Vinyl acetate) 108-05-4 1,000 119 
121  (Vinyl chloride)  

 (chloroethene) 
75-01-4 8.3 0.03 

122 -  (m-Xylene) 108-38-3 210 24 
123 -  (o-Xylene) 95-47-6 210 24 
124 -  (p-Xylene) 106-42-3 210 24 
125  ( ) (Xylene (Total)) 1330-20-7 210 24 
126   (Zinc) 7440-66-6 1,000 10 
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Standard Methods for the Examination of Water and Wastewater 

Edition rd ed., APHA AWWA WEF 
 

    
   
       
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 

    
 

 (Turbidity)   Nephelometry 
Apparent color)   Spectrophotometric-single-wavelength, 

visual comparison method 
  (pH) -  Electrometric method 

 
 

Total dissolved solids) 
  

 
TDS dried at  , 
Gravimetric, Electrometric method 

 (Hardness)  
(as CaCO3) 

 
 

EDTA titrimetric 

Sulfate)   Turbidimetry ion chromatography 
Chloride)   Argentometry ion chromatography 
Nitrate)  

as NO3-) 
 

 
Cadmium reduction ion chromatography, 
spectrophotometry 

Nitrite)  
as NO2-) 

 
 

Cadmium reduction ion chromatography, 
spectrophotometry 

Fluoride)   
 

ion chromatography, SPADNS colorimetric 
method, ion-selective electrode 

 
Iron)   AAS (flame) ICP, spectrophotometry 

 (Manganese)   AAS (flame) ICP spectrophotometry 
Copper)    AAS (flame) ICP, spectrophotometry 

Zinc)   AAS (flame) ICP, spectrophotometry 
 

Lead)   AAS (graphite furnace) ICP 
Total chromium)   AAS (graphite furnace) ICP 

Cadmium)   AAS (graphite furnace) ICP 
Arsenic)   AAS (vapor generation technique)

ICP, graphite furnace 
Mercury)    AAS (vapor generation technique) ICP, 

Automatic direct mercury analyzer 
 

  
Total coliforms bacteria) 

  Presence-Absence Test 
  MPN method  

Escherichia coli    Presence-Absence Test 
  MPN method 

:  

 

 
 

 

    
 

 
  

(Linear Alkyl Benzene Sulfonate) 
 .  APHA,AWWA,WEF, 2 rd ed., 2017 

 (Aluminium)  .  ICP-MS, spectrophotometry AAS, ICP 
 (Barium)  .  AAS (Graphite Furnace), ICP, ICP-MS 

Beryllium)  .  ICP-MS 
 (Boron)  .  ICP-MS, Electrothermal atomic absorption 

 (Cyanide)  .  Ion-Selective Electrode, continuous flow 
injection method, spectrophotometry, 
cyanide chromatography 

(Nickel)  .  ICP-MS 
 (Selenium)  .  AAS (Vapor Generation Technique), ICP-MS 

 (Styrene)  .  GC-MS 
 (Vinyl chloride)  .  HPLC, GC 

BTEX  
 (Benzene)  .  GC-MS, GC/PID 
 (Toluene)  .  GC-MS, GC/FID 

 (Ethylbenzene)  .  GC-MS, GC/PID 
(Total Xylenes)  .  GC-MS, GC/FID 

VOCs)  
  

(Carbon tetrachloride) 
 .  GC-MS, GC/PID,GC/ELCD 

1,2   
(1,2-Dichloroethane) 

 .  GC-MS, GC/PID,GC/ELCD 

1,2   
(1,2-Dichloroethene) 

 .  GC-MS, GC/PID,GC/ELCD 

 
(Dichloromethane) 

 .  GC-MS, GC/PID,GC/ELCD 

 
Tetrachloroethene) 

 .  GC-MS, GC/PID,GC/ELCD 

 
Trichloroethene) 

 .  GC-MS, GC/PID,GC/ELCD 

1,1,1-   
1.1.1-trichloroethane) 

  GC-MS, GC/PID,GC/ELCD 



 

    
 (Trihalomethane)  

 (Chloroform)  .  GC 
  

(Bromo dichloromethane) 
 .  GC 

  
(Di bromochloromethane) 

 .  GC 

 (Bromoform)  .  GC 
 

 
Clostridium perfringens   EA 2010, FDA BAM online 
Pseudomonas aeruginosa   ISO 16266 
Staphylococcus aureus   APHA,AWWA,WEF, 23rd ed. ,2017, FDA BAM online 
Salmonella spp.   ISO 19250, APHA,AWWA,WEF, 23rd ed. ,2017 
Shigella spp.   ISO 21567 
Vibrio cholerae   APHA,AWWA,WEF, 23rd ed. ,2017, FDA BAM online 
Hepatitis A virus   Real time PCR, PCR, IgM 
Norovirus   Real time PCR,  PCR, ELISA 
Rotavirus   Real time PCR,  PCR 
Cryptosporidium 
hominis/parvum 

  Special staining: Trichrome, Acid-fast stain 
PCR, Real-time PCR 

Giardia intestinalis   wet mount microscopy  concentration method 
(centrifugation Formalin Ethyl acetate
Normal Iodine 

Cyclospora spp.   Special staining: Trichrome, Acid-fast stain 
PCR, Real-time PCR 

 
 

Atrazine    GC-MS, HPLC 
Carbofuran   GC with nitrogen-phosphorus detector, reverse-

phase HPLC with fluorescence detector 
Chlorpyrifos    GC, HPLC 
DDT & metabolites    GC/ECD, GC-MS 
2,4-D    GC, HPLC 
Glyphosate  isopropyl 
ammonium  

  
 

GC, HPLC 

Paraquat dichloride   GC, HPLC 
 
 :  
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  .  1300 - 2537  (ISO / IEC Guide 25)  
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______________________________ 

 
 

 

                                           
 (Color)                                             5 ( - )         15  ( - ) 

 (Turbidity)      5 ( )                  20 ( ) 
-  (pH)              7.0-8.5                             6.5-9.2 

 
 

 
 

                                            
               ( )                   ( ) 

 (Fe)                      0.5          1.0 
 (Mn)                     0.3          0.5 

 (Cu)                     1.0          1.5 
 (Zn)                                           5.0          15  
 (SO4)                      200          250 

 (Cl)                      250         600 
 (F)                     0.7          1.0  

 (NO3)                     45          45  
 (Total  hardness  as CaCO 3)   300          500 

                     200         250 
(Non-carbonate hardness as CaCO3) 

                    600        1,200 
(Total dissolved solids) 
 
 
 
 
 
 
 
 



 
 

                                            
               ( )                   ( ) 

 (As)                               0.05 
 (CN)                              0.1 

(Pb)                               0.05 
(Hg)                               0.001  

(Cd)                              0.01 
(Se)                               0.01 

 
 

/  
 

          
 
Standard plate count                   500  
Most probable number  of                   2.2    
Coliform organism (MPN)  
E. coli                       
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Risk based  Approach

 
 
 

 
 

 
  

 
   

 
  

 
   

 
    

 
   

   Heavy  Metals  
    Arsenic  
    Cadmium  
    Hexavalent  Chromium

 

    Copper ,  
    Lead  
    Manganese ,  
    Mercury  
    Nickel  
    Selenium  
   Volatile Organic Compounds  
    Benzene   
    Carbon Tetrachloride  
 

    , 1,2 Dichloroethane
 

    , 1,1 Dichloroethylene  
 

    , cis 1,2 Dichloroethylene  
 

    , trans 1,2 Dichloroethylene  
,  
    Dichloromethane  
    Ethylbenzene ,  
    Styrene ,  
    Tetrachloroethylene
 

    Toluene ,  
    Trichloroethylene  
 

    , , 1,1,1 Trichloroethane ,  
 

    , , 1,1,2 Trichloroethane  
 

    Vinyl  Chloride  
    Total  Xylenes  



   Pesticides  
    Atrazine ,  
    Chlordane  
    Chlorpyrifos  
    , 2,4 D  
    DDT  
    Dieldrin  
    Glyphosate ,  
    Heptachlor  
    Heptachlor Epoxide  
 

    Lindane  
    Paraquat  Dichloride  
 

    Pentachlorophenol  
 

    
    Benzo a pyrene  
 

    Cyanide  
    PCB 126  
    , , , 2,3,7,8 TCDD  

   
   Heavy  Metals  
    Arsenic  
    Cadmium  
    Hexavalent  Chromium

 
    Copper ,  
    Lead  
    Manganese ,  
    Mercury  

    Nickel  
    Selenium ,  
   Volatile  Organic  Compounds  
    Benzene   
    Carbon Tetrachloride  
 

    , 1,2 Dichloroethane
 

    , 1,1 Dichloroethylene  
 

    , cis 1,2 Dichloroethylene
,  

    , trans 1,2 Dichloroethylene
,  

    Dichloromethane ,  
 

    Ethylbenzene ,  
 

    Styrene ,  
    Tetrachloroethylene  
 

    Toluene ,  
    Trichloroethylene  
 

    , , 1,1,1 Trichloroethane
,  

    , , 1,1,2 Trichloroethane  
 

    Vinyl  Chloride  
    Total  Xylenes ,  
   Pesticides  
    Atrazine ,  
    Chlordane  
    Chlorpyrifos  



    , 2,4 D ,  
    DDT  
    Dieldrin  
    Glyphosate ,  
    Heptachlor  
    Heptachlor  Epoxide
 

    Lindane  
    Paraquat  Dichloride ,  
 

    Pentachlorophenol
 

    
    Benzo a pyrene  
 

    Cyanide  
    PCB 126  
    , , , 2,3,7,8 TCDD  
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