
'/>�@0�@/%>ค-/B!2@ห�//-OหN�'/>N#0R#. 
#?P  029/`cde 

N/AP/�  �ํ@ห% -@!/�@%#?P/R'Q%�@//>&@.%Qํ@N2?.ล�2CN/>&&&ํ@&? %Qํ@N2?.2N/%�ล@�Q%%>ค-/B!2@ห�//- 
 
 

P .#?PN'็%�@/2-ค//'/?&'/B�'/>�@0�@/%>ค-/B!2@ห�//-OหN�'/>N#0R#.  N/AP/�  �ํ@ห%  
-@!/�@%#?P/R'Q%�@//>&@.%Qํ@N2?.ล�2CN/>&&&ํ@&? %Qํ@N2?.2N/%�ล@�Q%%>ค-/B!2@ห�//-  QหONห-@>2-.>P��@Q%   

/@0?./ํ@%@�!@-ค/@-Q%-@!/@  _^  (b)  OหN�*/>/@�&?��?!>�@/%>ค-/B!2@ห�//- 
OหN�'/>N#0R#.  *.0.  `c``  �@P�O�OR�N*>P-N!>-P .*/>/@�&?��?!>�@/%>ค-/B!2@ห�//-OหN�'/>N#0R#.   
(�&?&#?P  a)  *.0.  `cag  �O/  _e  Oล>�O/  `g  �/��O/&?�ค?&ค�>�//-�@/�@/%>ค-/B!2@ห�//- 
OหN�'/>N#0R#.  /N@ O/.หล?�N���์  />$?�@/  Oล>N�AP/%R�Q%�@/'/>�/&�>��@/Q%%>ค-/B!2@ห�//-   
*.0.  `cc_  (CO/N@�@/�@�//�'/>�@0R/O   ?�!N/R'%?Q 

�O/ _ QหO.�Nล>�'/>�@0�@/%>ค-/B!2@ห�//-OหN�'/>N#0R#.  #?P  ed/`cd^  N/AP/�   
�ํ@ห% -@!/�@%#?P/R'Q%�@//>&@.%Qํ@N2?.ล�2CN/>&&&ํ@&? %Qํ@N2?.2N/%�ล@�Q%%>ค-/B!2@ห�//-   
ล�/?%#?P  `a  ->"B%@.%  `cd^ 

�O/ ` Q%'/>�@0%?Q 
�%>ค-/B!2@ห�//-�  ห-@.ค/@-/N@  %>ค-/B!2@ห�//-#?P�? !?Q��@Q%!@-��ห-@./N@ O/.   

�@/%>ค-/B!2@ห�//-OหN�'/>N#0R#.  �@P�'/>�/& O/.N�!/B!2@ห�//-#?P/R'ห/A/N�!'/>�/&�@/N2/? 
ห/A/#?Q�2/�N�! 

�%Qํ@N2?.�  ห-@.ค/@-/N@  %Qํ@#?P(N@%�@/Q�OOลO/#B��%> #?PN�> �@Q%�@��@/'/>�/&�>��@/ 
ห/A/�>��//-/AP%Q%%>ค-/B!2@ห�//-  .�N/O%  %Qํ@#?PN�> �@Q%�@��@/ลO@�#ํ@ค/@-2>/@ O(�N�ลล์O2�/@#>!.์ 
#?P!> !?Q�Q%2"@%'/>�/&�>��@/  #?Q�Q%/C'O&&�@/!> !?Q�&%*AQ% >%  &%หล?�ค@  Oล>O&&#BN%ล/.%Qํ@ 
�@P�!O/�R-N-?�@/Q�O2@/�>ลO@�ห/A/�@/Q�O2@/Nค-?Q%�@/#ํ@ค/@-2>/@    

�/>&&&ํ@&? %Qํ@N2?.2N/%�ล@��  ห-@.ค/@-/N@  2>P�/ํ@%/.ค/@-2> /�Q%�@/ ํ@N%>%�@% 
�/�(CO'/>�/&�>��@/Q%%>ค-/B!2@ห�//-#?PR O�? QหO-?R/O2ํ@ห/?&&ํ@&? %Qํ@N2?.�@��@/'/>�/&�>��@/ 
ห/A/�>��//-/AP%Q%%>ค-/B!2@ห�//- 

�/>&&/>&@.%Qํ@N2?.�  ห-@.ค/@-/N@  />&&�/�#N/  */O/-#?Q�2N/%'/>�/&!N@� N  2ํ@ห/?&//&//- 
Oล>/>&@.%Qํ@N2?.ล�2CN/>&&&ํ@&? %Qํ@N2?.2N/%�ล@�Q%%>ค-/B!2@ห�//- 

�/>&&/>&@.%Qํ@)%�  ห-@.ค/@-/N@  />&&�/�#N/ห/A//@�/>&@.  */O/-#?Q�2N/%'/>�/&!N@� N   
2ํ@ห/?&//&//-Oล>/>&@.%Qํ@)%   

�(CO'/>�/&�>��@/�  ห-@.ค/@-/N@  (CO�@P�R O/?&/%B�@!QหO'/>�/&/B!2@ห�//-ห/A/�@/&/>�@/ 
ห/A/*@�>�.�//-Q%%>ค-/B!2@ห�//- 
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�O/ a />&&/>&@.%Qํ@N2?.#?P�>/>&@.ล�2CN/>&&&ํ@&? %Qํ@N2?.2N/%�ล@�Q%%>ค-/B!2@ห�//- 
�>!O/� ํ@N%>%�@///�O&&�N/2/O@�/>&&/>&@.%Qํ@!@-หล?�N���์   ?�!N/R'%?Q 

(_) #N//>&@.%Qํ@N2?.!O/�N'็%/>&&#N/'>  
(`) />&&/>&@.%Qํ@N2?.!O/�O.�//��@�/>&&/>&@.%Qํ@)%P .N O �@  
(a) !O/�-?&N/!//�คB�,@*%Qํ@  (Inspection  Manhole)  /.N@�%O/.  _  &N/,@.Q%2"@%'/>�/&�>��@/ 

�N/%#?P�>/>&@.%Qํ@N2?.ล�2CN/>&&/>&@.%Qํ@N2?.2N/%�ล@� 
(b) !O/�-?&N/N�O&�?��%@ Nห-@>2-N*?.�*/#?P�>'/?&'/B�คB�ล?�1�>�/�%Qํ@N2?.QหOค�#?P 

Q%�/�?#?P%Qํ@N2?.-?คB�ล?�1�>N'ล?P.%O'ล�-@�Q%�N/�N/ล@ห%@P��N/%#?P�>/>&@.%Qํ@N2?.ล�2CN/>&&/>&@.%Qํ@N2?. 
2N/%�ล@� 

(c) �>!O/�-?'/>!C%Qํ@'>  - N'>   �N/%#?P�>/>&@.%Qํ@N2?.ล�#N//>&@.%Qํ@N2?.2N/%�ล@� 
(d) �@/N�AP/-!N/#N/%Qํ@N2?.N�O@#N//>&@.%Qํ@N2?.2N/%�ล@�  �>!O/�!N/#N/�@�&N/!//�คB�,@*%Qํ@   

(Inspection  Manhole)  �/�2"@%'/>�/&�>��@/  N�AP/-�?&&N/*?�%Qํ@N2?.  (Manhole)  #?P  �%/.   
R O�? N!/?.-R/OQหO  P .!O/�N�AP/-//.!N/QหO2%>#N*AP/'้/��?%%Qํ@�@-N�O@ - //� 

�O/ b หO@-->QหO(CO'/>�/&�>��@//>&@.2@/#?P-?(ล!N/�@//>&@.Oล>�@/&ํ@&? %Qํ@N2?.ล�2CN 
/>&&/>&@.%Qํ@N2?.2N/%�ล@�Q%%>ค-/B!2@ห�//-  N�N%  2@/#?P-?ค/@-ห%A 2C�  2@/#?P�?&ห/A/!�!>�/% 
Q%#N//>&@.OลO/#ํ@QหO/B !?%  ห/A//?2 B#?P#ํ@QหO/B !?%  !>�/%OคลN�?.-ค@/์R& ์  (Calcium  Carbide   
Sludge)  ห/A/2@/!?/#ํ@ล>ล@.  (Solvent)  N'็%!O% 

�O/ c �ํ@ห% -@!/�@%คB�,@*%Qํ@N2?.#?P�>/>&@.ล�2CN/>&&&ํ@&? %Qํ@N2?.2N/%�ล@� 
Q%%>ค-/B!2@ห�//-R/O   ?�!N/R'%?Q 

(_) ค/@-N'็%�/ Oล> N@�  (pH)  !?Q�O!N  c.c  "@�  g.^ 
(`) /B�ห,C->  (Temperature)  R-NN�>%  bc  /�0@N�ลN�?.2 
(a) 2?  (Color)  R-NN�>%  d^^  N/ ?N/O-R/   
(b) �/�O�O �ล>ล@.%Qํ @#?Q �ห-   (Total  Dissolved  Solids  ห/A/   TDS)   R-N N�> %   

a,^^^  ->ลล>�/?-!N/ล>!/ 
(c) �/�O�O�O�/%ล/.#?Q�ห-   (Total  Suspended  Solids)  R-NN�>%  `^^  ->ลล>�/?-!N/ล>!/ 
(d) &?P/ ?  (Biochemical  Oxygen  Demand)  #?P/B�ห,C->  `^  /�0@N�ลN�?.2  N/ล@  c  /?%   

R-NN�>%  c^^  ->ลล>�/?-!N/ล>!/ 
(e) �?P/ ?  (Chemical  Oxygen  Demand)  R-NN�>%  ec^  ->ลล>�/?-!N/ล>!/ 
(f) �?ลR+ ์  (Sulfide)  R-NN�>%  _  ->ลล>�/?-!N/ล>!/ 
(g) R�.@R% ์  (Cyanides  HCN)  R-NN�>%  ^.`  ->ลล>�/?-!N/ล>!/ 

(_^) %Qํ@-?%Oล>R�-?%  (Fat  Oil  and  Grease)  R-NN�>%  _^  ->ลล>�/?-!N/ล>!/ 
(__) +//์-@ล ?R0 ์  (Formaldehyde)  R-NN�>%  _  ->ลล>�/?-!N/ล>!/ 
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(_`) 2@/'/>�/&+?%/ล  (Phenols  Compound)  R-NN�>%  _  ->ลล>�/?-!N/ล>!/ 
(_a) คล//?%/>2/>  (Free  Chlorine)  R-NN�>%  _  ->ลล>�/?-!N/ล>!/ 
(_b) 2@/�N@0?!/C*A�Oล>2?!/์  (Pesticide)  !O/�!//�R-N*& 
(_c) #?NคN/O%  (Total  Kjeldahl  Nitrogen)  R-NN�>%  _^^  ->ลล>�/?-!N/ล>!/ 
(_d) +ลC//R/ ์  (Fluoride)  R-NN�>%  c  ->ลล>�/?-!N/ล>!/ 
(_e) 2@/�?�+/�  (Surfactants)  R-NN�>%  a^  ->ลล>�/?-!N/ล>!/ 
(_f) Pลห>ห%?�  -?คN@ ?�%?Q 

 (_f._) 2?��>2?  (Zinc)  R-NN�>%  c.^  ->ลล>�/?-!N/ล>!/ 
 (_f.`) Pค/N-?.-N0��>/@Nล%#์  (Hexavalent  Chromium)  R-NN�>%  ̂ .̀ c  ->ลล>�/?-!N/ล>!/ 
 (_f.a) Pค/N-?.-R!//@Nล%#์  (Trivalent  Chromium)  R-NN�>%  ^.ec  ->ลล>�/?-!N/ล>!/ 
 (_f.b) 2@/ห%C  (Arsenic)  R-NN�>%  ^.`c  ->ลล>�/?-!N/ล>!/ 
 (_f.c) #/�O �  (Copper)  R-NN�>%  `.^  ->ลล>�/?-!N/ล>!/ 
 (_f.d) '//#  (Mercury)  R-NN�>%  ^.^^c  ->ลล>�/?-!N/ล>!/ 
 (_f.e) Oค N-?.-  (Cadmium)  R-NN�>%  ^.^a  ->ลล>�/?-!N/ล>!/ 
 (_f.f) O&N/?.-  (Barium)  R-NN�>%  _.^  ->ลล>�/?-!N/ล>!/ 
 (_f.g) �?ล?N%?.-  (Selenium)  R-NN�>%  ^.^`  ->ลล>�/?-!N/ล>!/ 
 (_f._^) !>�?P/  (Lead)  R-NN�>%  ^.`  ->ลล>�/?-!N/ล>!/ 
 (_f.__) %>�N�>ล  (Nickel)  R-NN�>%  _.^  ->ลล>�/?-!N/ล>!/ 
 (_f._`) O-��@%?2  (Manganese)  R-NN�>%  c.^  ->ลล>�/?-!N/ล>!/ 
 (_f._a) N�>%  (Silver)  R-NN�>%  _.^  ->ลล>�/?-!N/ล>!/ 
 (_f._b) NหลO�#?Q�ห-   (Total  Iron)  R-NN�>%  _^.^  ->ลล>�/?-!N/ล>!/ 
�O/ d �@/!//�2/&คN@-@!/�@%คB�,@*%Qํ@N2?.#?P�>/>&@.ล�2CN/>&&&ํ@&? %Qํ@N2?.2N/%�ล@� 

Q%%>ค-/B!2@ห�//-  !@-�O/  c  QหOQ�O/>$?   ?�!N/R'%?Q 
(_) ค/@-N'็%�/ Oล> N@�  QหOQ�ONค/AP/�/? ค/@-N'็%�/ Oล> N@��/�%Qํ@  (pH  Meter)   

#?P-?ค/@-ล>N/?. R-N!Pํ@�/N@  ^._  ห%N/. 
(`) /B�ห,C->  QหOQ�ONค/AP/�/? /B�ห,C->/? ��>#ํ@�@/N�O&!?//.N@� 
(a) 2?  QหOQ�O/>$?N/ ?N/O-R/  (ADMI  Method) 
(b) �/�O�O�ล>ล@.%Qํ@#?Q�ห-   QหOQ�O/>$?/>Nห.!?//.N@�#?P�//�(N@%�/> @1�//�Q.O�O/   

(Glass  Fiber  Filter  Disk)  Oล>/&OหO�#?P/B�ห,C->  _f^  /�0@N�ลN�?.2  N'็%N/ล@/.N@�%O/.  _  �?P/P-� 
(c) �/�O�O�O�/%ล/.#?Q�ห-   QหOQ�O/>$?�//�(N@%�/> @1�//�Q.O�O/  (Glass  Fiber  Filter  Disk)   

Oล>/&OหO�#?P/B�ห,C->  _^a - _^c  /�0@N�ลN�?.2  N'็%%N/ล@/.N@�%O/.  _  �?P/P-� 
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(d) &?P/ ?  QหOQ�O/>$?&N-!?//.N@�#?P/B�ห,C->  `^  /�0@N�ลN�?.2  N'็%N/ล@  c  /?%!> !N/�?%   
Oล>ห@คN@//��>N�%ล>ล@. O/./>$?N/R� ์P- >+>Nค�?P%  (Azide  Modification)  ห/A//>$?N--N&/%/>NลคP#/    
(Membrane  Electrode) 

(e) �?P/ ?  QหOQ�O/>$?.N/.2ล@.P .Q�OP*O#2N�?.-R Pค/N-!  (Potassium  Dichromate) 
(f) �?ลR+ ์   QหO Q�O /> $? R/P/P N-!/>�   ( Iodometric  Method)   ห/A//> $? N-#>ล?%&ลC    

(Methylene  Blue  Method) 
(g) R�.@R% ์  QหOQ�O�@/�ล?P%  (Distillation)  Oล>!//�/?  O/./>$?N#?.&2?  (Colorimetric  Method)   

ห/A//>$?  Flow  Injection  Analysis 
(_^) %Qํ@-?%Oล>R�-?%  QหOQ�O/>$?2�?  O/.N#ค%>ค  Liquid - Liquid  Extraction  ห/A/  Soxhlet   

Extraction   O/.!?/#ํ@ล>ล@.OลO/O.�ห@%Qํ@ห%?��/�%Qํ@-?%Oล>R�-?% 
(__) +//์-@ล ?R0 ์  QหOQ�O/>$?N#?.&2?  (Colorimetric  Method) 
(_`) 2@/'/>�/&+?%/ล  QหOQ�O�@/�ล?P%  (Distillation)  Oล>!//�/?  O/./>$? N#?.&2?   

(Colorimetric  Method) 
(_a) คล//?%/>2/>  QหOQ�O/>$?R!N!/#  (Titrimetric  Method)  ห/A//>$?N#?.&2?  (Colorimetric  Method) 
(_b) 2@/�N@0?!/C*A�Oล>2?!/์  QหOQ�O/>$?�P@�Pค/-@P!�/@+>ค  (Gas-Chromatographic   

Method)  ห/A//>$? R0N*//์+//์O-%�  ล>ค/>   Pค/-@P!�/@+>ค  (High-Performance  Liquid   
Chromatographic  Method) 

(_c) #?NคN/O%  QหOQ�O/>$?N�ล @ห์ล  (Kjeldahl)   
(_d) +ลC//R/ ์  QหOQ�O/>$?  SPADNS  Coloric  Method   
(_e) 2@/�?�+/�  QหOQ�O/>$?N/O-&?N/N/2  (Methylene  Blue  Active  Substances:  MBAS) 
(_f) Pลห>ห%?� 

 (18.1) 2?��>2?  #/�O �  Oค N-?.-  O&N/?.-  !>�?P/  %>�N�>ล  Oล>O-��@%?2  QหOQ�O/>$? 
.N/.2ล@.!?//.N@� O/.�/   (Acid  digestion)  Oล>/? ห@'/>-@�Pลห> O/./>$?/>!/-->คO/&�/+�?P% 
2N'คP!/N-!!/?  (Atomic  Absorption  Spectrometry:  AAS)  ห/A//>$?/>% ?�#?+ล?ค?*N*>ล*ล@2-N@   
(Inductively  Coupled  Plasma) 

 (18.`) Pค/N-?.- 
   (�) Pค/N-?.-#?Q�ห-   QหOQ�O/>$?.N/.2ล@.!?//.N@� O/.�/   (Acid  digestion)   

Oล>/? ห@'/>-@�Pลห> O/./>$?/>!/-->คO/&�/+�?P%2N'คP!/N-!!/?  (Atomic  Absorption   
Spectrometry:  AAS)  ห/A//>$?/>% ?�#?+ล?ค?*N*>ล*ล@2-N@  (Inductively  Coupled  Plasma) 

   (�) Pค/N-?.-N0��>/@Nล%#์  QหOQ�O/>$?N#?.&2?  (Colorimetric  Method)  ห/A//>$?2�?  
Oล>!//�/?  O/./>$?/>!/-->คO/&�/+�?P%2N'คP!/N-!!/?  (Atomic  Absorption  Spectrometry:  AAS)   
ห/A//>$?2�? Oล>!//�/?  O/./>$?/>% ?�#?+ล?ค?*N*>ล*ล@2-N@  (Inductively  Coupled  Plasma) 
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   (ค) Pค/N-?.-R!//@Nล%#์  QหOQ�O/>$?คํ@%/��@�คN@2N/%!N@��/�Pค/N-?.-#?Q�ห-  
�?&Pค/N-?.-N0��>/@Nล%#์ 

 (18.a) 2@/ห%COล>�?ล?N%?.-  QหOQ�O/>$?/>!/-->คO/&�/+�?P%2N'คP!/N-!!/?  (Atomic   
Absorption  Spectrometry:  AAS)  �%> R0R / ์N�%N%/N/�?P%  (Hydride  Generation)  ห/A//>$?/>% ?�#?+ 
ล?ค?*N*>ล*ล@2-N@  (Inductively  Coupled  Plasma) 

 (18.b) '//#  QหOQ�O/>$?Pคล ์N/N'//์/>!/-->คO/&�/+�?P%2N'คP!/N-!!/?  (Cold  Vapor   
Atomic  Absorption  Spectrometry)  ห/A//>$?Pคล ์N/N'//์/>!/-->ค+ลC//N/2N�%�์2N'คP!/N-!!/?   
(Cold  Vapor  Atomic  Fluorescence  Spectrometry)  ห/A//>$?/>% ?�#?+ล?ค?*N*>ล*ล@2-N@   
(Inductively  Coupled  Plasma) 

 (18.c) N�>%  QหOQ�O/>$?/>!/-->คO/&�/+�?P%2N'คP!/N-!!/?  (Atomic  Absorption   
Spectrometry:  AAS)  �%>   Direct  Air-Acetylene  Flame  ห/A/�%>   Extraction  and  Air- 
Acetylene  Flame  ห/A//>$?  Inductively  Coupled  Plasma  (ICP)  Method   

 (18.d) NหลO�#?Q�ห-   (Total  Iron)  QหOQ�O/>$?/>!/-->คO/&�/+�?P%2N'คP!/N-!!/?  (Atomic   
Absorption  Spectrometry:  AAS)  �%>   Direct  Air-Acetylene  Flame  ห/A/�%>   Extraction   
and  Air-Acetylene  Flame  ห/A//>$?  Inductively  Coupled  Plasma  (ICP)  Method  ห/A//>$?   
Phenanthroline  Method  ห/A//>$?  Electrothermal  Atomic  Absorption  Spectrometric  Method 

�O/ e �@/!//�2/&คN@-@!/�@%คB�,@*%Qํ@N2?.!@-�O/  d  QหON'็%R'!@-#?P�/>#//�/B!2@ห�//-   
ห/A/�/>#//�#/?*.@�/$//-�@!>Oล>2>P�O/ ลO/-�ํ@ห%   ห/A/QหON'็%R'!@-คCN-A//>Nค/@>ห์%Qํ@Oล>%Qํ@N2?. 
�/�2-@ค-/>0/�//-2>P�O/ ลO/-OหN�'/>N#0R#.  ห/A/  Standard  Methods  for  the  Examination   
of  Water  and  Wastewater  �@P�  American  Public  Health  Association,  American  Water   
Work  Association  Oล>  Water  Environment  Federation  �/�'/>N#02ห/?�/N-/>�@�ํ@ห%    
ห/A/!@-#?Pค�>�//-�@/ค/&คB--ล*>1'/>�@0Q%/@��>��@%BN&�1@  OลO/O!N�/�?�OR O   

�@/!//�/? ห/A/!//�/>Nค/@>ห์!@-///คห%@P�  !O/� ํ@N%>%�@/P .หO/�'�>&?!>�@//>Nค/@>ห์ 
#?PR O/?&/%B�@!�@�ห%N/.�@%�/�/@��@//N@  -?ค/@-2@-@/"Q%�@/!//�/? ห/A/!//�/>Nค/@>ห์ 
คB�ล?�1�>%Qํ@N2?.Q%*@/@->N!//์%?Q% 

�O/ f -@!/�@%คB�,@*%Qํ@N2?.#?P(CO'/>�/&�>��@/�>/>&@.ล�2CN/>&&&ํ@&? %Qํ@N2?.2N/%�ล@� 
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