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!@!#�@%0B%คO@N�/!# 
�@#'�B&?!B#@��@#N�@>NลCQ"�#CP C0Aห#?&�@#์!(A 

N�EPอN'็%อ@ห@#0?!ว์ 

1.  �อ&�N@" 

 !@�#�@�2B�คO@N�1�#�CQ ค#/�ค%F!�O/�Aห��2Aห#?��@#์!�A �?Q�O�N�?Q��/��@#N%E/�2�@��CP�?Q��@#์! 
�@#N�#C"!�N/N�@>N%C Q"� �QA�C PQ�OQ��@#์! 2F�%?�1�> @"Q��@#์! �@#�?��@#�@#N�@>N%C Q"�  
�F ๋"O%>�@�F/@ห@#N2#B! �QA�B Q�O%>�B�N%� �@#N�O�N�C P"/O%>�@#��B�?�Bห%?��@#N�O�N�C P"/  
�@#N�O�#?�1@O%>�@#��B�?�B�N/��@#��2N� �GO��B�?�B�@� O%>�@#�?��D��O/!G%O%>N/�2@#ห%?��@�
N�E P/�@#�@!2/� N�E P/QหOR�O�A�C P�%/� ?"O%>!CคF� @�2Aห#?��AR��%B�N�็�/@ห@#2?�/์  
#/!�?Q�R!N2N��%�#>���N/2BP�O/�%O/! 

2.  %B"@! 

ค/@!ห!@"�/�คA�CPQ�OQ�!@�#�@�2B�คO@N�1�# !C�?��N/R��CQ 
2.1 �A (wolffia) ห#E/N�็��CP#GO�?�Q��EP//EP� N�N� R�N�QA R�N�A R�NOห� ห!@"�D� �E��QA�CP!C�EP//B�"@0@2�#์/N@ 

Wolffia spp. Q�/�0์ Lemnaceae Q��##!�@�BN�#Bญ/"GN���B/�QAQ�Oห%N��QA�E� %?�1�>N�็�N!O�2CN�C"/ 
#G�#N@�คN/��O@��%! !C��@�N%O�!@� N2O��N@�0G�"์�%@��#>!@� 0.5 mm �D� 1.5 mm R!N!C%A�O� #@� 
O%>Q� !C�/�O��R!N2!�G#�์ (incomplete flower) O%>��NหO��/�R�O"@� 

2.2 �@#์!�A (wolffia farm) ห!@"�D� 2�@��CPN�@>N%CQ"��A ค#/�ค%F!�N/N�@>N%CQ"��A�@!�O/ 2.3 �EQ��CP
�?�N�O��ั��?"�@#�%B� �EQ��CP2Aห#?��@#�Aค/@!2>/@� O%>�EQ��CPN�O�#?�1@�%B��%�A 

2.3 �N/N�@>N%CQ"��A (wolffia cultivation pond) ห!@"�D� �N/�CP�?�N�O��QAR/O2Aห#?��%B��A �DP�/@� 

/"GN�%@�O�O�ห#E//"GNQ�P#�N#E/� �N/N�@>N%CQ"��A!CR�Oห%@"%?�1�> N�N� �N/ค/��#C� �N/�B� �N/�B�  

�CP�G#/��O/"�O@Q�ห#E/�%@2�B� �?��%@2�B� 

2.4 /?��#@" (hazard) ห!@"�D� 2@#�C/ @� 2@#Nค!C ห#E/2BP��@��@" @�Q�/@ห@#�CP!CP/�@2�N/QหON�B�
�%N2C"�N/2F� @� 

2.5 0?�#G�E� (pest) ห!@"�D� 2BP�!C�C/B��DP�N�็�/?��#@"O�N�E��CP/@��N/QหON�B�ค/@!N2C"ห@" R�OO�N P#ค�E� 
O!%� 2?�/์O%>/?��E� 

2.6 �F๋" (fertilizer) ห!@"�D� 2@#/B��#C"์ /B��#C"์2?�Nค#@>ห์ 2@#/�B��#C"์ ห#E/�F%B��#C"์ R!N/N@�>N�B��DQ�
P�"�##!�@�Bห#E/�A�DQ��O�@! 2Aห#?�Q�ON�็��@�F/@ห@#�E�R�OR!N/N@P�"/B�CQ� 
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3.  �Oอ�Aห%  

3.1  �@#NลEอ�0"@%#CP!?Q��@#์!   
2�@��CP�%B�ห#E/2�@��CP�?Q��@#์!�O/�R!N�? Q�/"GNQ��EQ��CP�CP!Cค/@!N2CP"��N/�@#��N�ื้/��CP/@�2N��%
�#>���N/�%B��%�AO%>2F� @�2?�/์ N�EP/QหO�%B��%�A�CPR�O!Cค/@!�%/� ?"  

3.1.1 2�@��CP�?Q��@#์!�O/�หN@��@��#BN/��N/R��CQ  
1) �#BN/��CP2 @�O/�%O/!��N�้ื/�O%>!C�@#�AN�B��@��/�/F�2@ห�##! �CP!Cค/@!N�็�R�R�O�CP�>�AQหO

N�B��@#��N�้ื/��N//@ห@#  
2) �#BN/��CPR!N2@!@#���?�ห#E/���N@"�/�N2C"R!N/N@�>N�็��/�O�O�ห#E/�/�Nห%///�R�R�O/"N@�  

!C�#>2B��B�% 
N/O�O�N�>!C�@#�?��@#QหO!C�@#�้/��?��@#��N�ื้/�/"N@�N�C"��/�CPO2��QหONหO�/N@2@!@#��้/��? � 

ค/@!N2CP"��?Q�R�O O%>�?��D��O/!G%R/ON�็�ห%?��@�  

3.2 �@#N!#C"!&NอN�@>NลCQ"� 
 �O/�N�#C"!�N/N�@>N%CQ"��AO%>!C�@#�#?�2 @��N/QหO�G�2F�%?�1�> %��F%B��#C"์�N/P#ค �้/��?�0?�#G

�@!�##!�@�B�/��%B��%�A O%>!C�@#�้/��?��@#��N�ื้/��CP/@�N�B��DQ��DP�!C�%�N/คF� @��/�
�%B��%�AO%>/@�2N��%�N/2F� @�2?�/์ 

3.2.1 �@#N!#C"!&Nอ B% 

3.2.1.1 �@#N�#C"!�N/�N/��@#N�@>N%CQ"� ค/#!C�@#�A�?�/?��E�O%>2BP�O�%��%/! N�N� N01�%@2�B� #@�R!O 
N�EP/R!NQหON�็��CP/"GN/@0?"O%>Oห%N�N�@>�?��F์�/�2?�/์�QA�CPN�็�0?�#G�/��%B��%�A O%>�?��D��O/!G%R/O   

3.2.1.2 ห@��AN�็��O/�Q�O2@#Nค!CQ��@#�A�?�/?��E� �O/�!C/B�C�@#�้/��?��@#��N�ื้/�%�2GN�N/N�@>N%CQ"��A 
O%>QหOQ�O�@!/B�C�@#O%>/?�#@2N/��@!คAO�>�A���%@��CP�D Q��>N�C"��?��#!/B�@�@#N�1�# 
#/!�?Q��?��D��O/!G%R/O  

3.2.1.3  ค/#�#/�2/�QหO!?P�Q�/N@�N//"GNQ�2 @�O�O�O#� #/!�?Q��#/�2/��O@Q�ห#E/�%@2�B��G�N/ (�O@!C) QหO
/"GNQ�2 @��CPQ�O�@�R�O�@!/?��F�#>2�ค์  

3.2.2 �@#N!#C"!&Nอ'#>N #อEP% N #CPP!NOชN&Nอ B% 

3.2.2.1  ค/#!CPค#�2#O@��/��N/�CPO�O�O#� /?2�F�CPQ�OR!NN�็��B1 ���@� O%>�N@"�N/�@#�Aค/@!2>/@�  
3.2.2.2 �N/�N#BP!Q�O�@��N/Qห!N ค/#�Aค/@!2>/@��N/ N�EP/��?�2BP�2��#�O%>2BP�O�%��%/!�CP/@��B�!@�?�

/?2�F2#O@��N/  
3.2.2.3  �N/�N#BP!�@#�%B��A#/�Qห!N ค/#�#/�2/��N/QหO/"GNQ�2 @��CP�#O/!Q�O�@�R�O�@!/?��F�#>2�ค์ N�N�  

R!N!C#/"O��#O@/ �A#F� #?P/�D! O%>ค/#�Aค/@!2>/@��N/ N�EP/��?�2BP�2��#�  
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3.3  %QA#CPOชOO%�@#์! 

�QA�CPQ�OQ��@#์!�A �O/�!CคF� @��CPNห!@>2!�@!/?��F�#>2�ค์Q��@#Q�O O%>!C�@#�้/��?��@#��N�ื้/� 
N�EP/QหO!?P�Q�/N@!C�@#N�@>N%CQ"��A�CP!Cค/@!�%/� ?"�N/�@#�A!@N�็�/@ห@#2?�/์ O%>R!N2N��%�#>��
�N/คF� @��%B��%�A 

3.3.1 �QA�CPQ�OQ��@#N�@>N%CQ"��A �O/�!@�@�Oห%N��QA�CPR!N/"GNQ�2 @�O/�%O/!�CPN2CP"��N/�@#��N�ื ้/� 

�/�/?��#@" ห@�!Cค/@!N2CP"��O/�!C!@�#�@#�้/��?�ห#E/ห%?��@�O2��R�O/N@�QA�CPQ�ON�@>N%CQ"��A  

R!N2N��%QหO�%B��%�A�CPR�OR!N�%/� ?"�N/�@#�A!@N�็�/@ห@#2?�/์  
3.3.2 �QA�CPQ�OQ��@#N�@>N%CQ"� �O/�!C�@#�#/�คF� @��QAN�EP/QหONห!@>2!Q��@#N�@>N%CQ"��A ห@�คF� @��QA

R!NNห!@>2!�@��@#2?�N��%?�1�>�@��@" @��/��QA (N�N� �QA�FN�!@� 2CO%>�%BP��/��QA�B����B) �O/�
!C�@#�#?��#F�คF� @��QAห#E/�A�?��QAQหONห!@>2!�N/��A!@Q�O  

3.3.3 �QA2Aห#?��@#%O@��Aค/@!2>/@��%B��%�A ค/#�N@��@#�#?�2 @��@!ค/@!�AN�็� !CคF� @� 
O%>!Cค/@!�%/� ?"Nห!@>2!�?�/?��F�#>2�ค์�@#Q�O  

3.4  0F�ล?�/�> @"O%�@#์! 

�O/�#?�1@2F�%?�1�> @"Q��@#์!N�EP/�้/��?��@#��N�ื้/��/�/?��#@"�@��C/ @�O%>�@�Nค!C  
�C PN� O@2 G N#>���@#�%B� N�E P/%�ค/@!N2C P"�Q��@#��N�ื ้/��C P! C�%�N/คF� @��/��%B��%�A 

O%>ค/@!�%/� ?"�N/2F� @�2?�/์ 
3.4.1 �O/�!C/B�C�@#�้/��?��@#��N�้ื/��@�หO/��QAห#E/หO/�2F�@Q��EQ��CPN�@>N%CQ"��A %�2GN#>���@#N�@>N%CQ"��A  
3.4.2 !C/B�C�@#�?��@#O%>�A�?��">/"N@�Nห!@>2! !C�CP�BQ��">/"N@�N�C"��/ห#E/#>�F�F��BQ��">QหO�?�N��  

N�EP/R!NQหON�B��@#ห!?�ห!!�DP�N�็�2@Nห�F�/��@#��N�้ื/� �?Q��CQ�@#�A�?��">�O/�R!NQ�O/B�C�@#N�@  
3.4.3 !C/B�C�@#�?��@# @��>�##�F�CPQ�OO%O/ (N�N� �F��F๋" �F��G��@/ �/��##�F2@#�Aค/@!2>/@�ห#E/�N@N�EQ/ 

�/��##�F2@#�A�?�/?��E�) /"N@�Nห!@>2! P�"!C�@##>�F�F�#/�#/!QหO�?�N�� O%>หO@!�A�%?�!@Q�O 
Q��#>�/��@#N�@>N%CQ"�O%>�##�F�%B��%�A  

3.4.4 ค/#N�O�#?�1@�ั��?"�@#�%B� (N�N� �F๋" �G��@/) /?2�FO%>/F��#�์�CPQ�OQ��@#N�@>N%CQ"� (N�N� 2/B� //� 
�>%>!?�) #/!�?Q�/F��#�์O%>2N/��##�F��/��@ห�>��"O@" Q�%?�1�>�CPN�็�#>N�C"�Q��#BN/�  

�CP2>/@� N�EP/�้/��?��@#��N�ื้/� O%>R!NQหON�็�Oห%N��CP/"GN/@0?"�/�2?�/์/E P� #/!�?Q��N/"�>%/  

�@#N2EP/!2 @� �?Q��CQค/#�?�N�O�O"��@��#BN/�N�O�#?�1@�%B��%�A  
3.4.5 ค/#!C!@�#�@#�้/��?�2?�/์�@ห>�AN�EQ/ (N�N� ห�G O!%�2@�) �CP2N��%�#>���N/2F� @�2?�/์O%>

�N/QหON�B�ค/@!N2C"ห@"�N/�%B��%�A  
3.4.6 ค/#!C!@�#�@#�้/��?�2?�/์N%CQ"� 0?�#G�@!�##!�@�B 2?�/์�@ห>�AN�EQ/ O%>2?�/์�QA/EP� N �@� @"�/�

�@#์!N�O@!@Q��EQ��CP�@#์!ห#E/�EQ��CP�@#�%B��A N�N� �@#�?Q�#?Q/ห#E/�@�N@"#/��@#์! P#�N#E/� ห#E/ 

�N/N�@>N%CQ"��A  
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3.5  �@#�? �@#�@#N�@>NลCQ"� 
 !C�@#�?��@#�@#N�@>N%C Q"�/"N@�Nห!@>2! N�E P/%�ค/@!N2C P"�Q��@#��N�ื ้/��C P!C�%�N/คF� @�  

�/��%B��%�AO%>ค/@!�%/� ?"�N/2F� @�2?�/์ #/!�?Q�R!N2N��%�#>���N/2BP�O/�%O/! 

3.5.1 �@#N%E/�Q�O�A2Aห#?��@#�"@"�?��F์ ค/#N%E/�Q�O�A�CP!Cค/@!2!�G#�์ O�O�O#� !C2CN�C"/O%>!C��@�
2!PAN2!/ R!N!C�%BP�O�%��%/! R!N!C�@#�>���/�/?��E��QAO%>2BP�O�%��%/! N�EP/R!NQหO�#>���N/
คF� @�O%>�#B!@��%�%B� #/!�?Q�R!N��/?��E��QAQ��N/N�@>N%CQ"�  

3.5.2 �#�C�C PQ� O�?��F ์�A�@��N@��@#์! ค/#�E Q/�@��@#์!�C PR� O# ?��@##?�#/�!@�#�@��@#��B� ?�B  
�@��@#N�@>N% C Q"��C P� C  (ห#E/ Good Aquaculture Practices; GAqP) ห#E/2@!@#��@!2/�
Oห%N��CP!@R�O O%>�?��D��O/!G% N�N� Oห%N��CP�EQ/ �#B!@��@#�EQ/ /?�N�E/��ี�CP�EQ/ ห#E/N�O�2AN�@
Q�N2#O��CPN�CP"/�?��@#�EQ/�?��F์�A N�EP/%�ค/@!N2CP"��/��@#2N��N@�/?��#@"�CP/@�!C�%�N/2F� @�2?�/์  

3.5.3 �#�C�CPQ�O�?��F์�A�@�Oห%N��QA�##!�@�B �O/�!@�@�Oห%N��CPR!N�N/QหON�B�ค/@!N2CP"��N/�@#��N�ื้/�
�/�/?��#@"�@�Nค!CO%>�C/ @� N�N� �#/�2/�คF� @��QAO%>�B� 2 @�O/�%O/!�#BN/�Q�%ONคC"� 
(ห@��AN�็�) #/!�?Q��?��D�Oห%N��CP!@N�EP/QหO2@!@#��@!2/�R�O  

3.5.4 �@#�A�QA!@Q�OQ��@#์! �O/�!C!@�#�@#�้/��?�0?�#G�@!�##!�@�B 2?�/์�@ห>�AN�EQ/ /?��E��QA O%> 

2?�/์�QA/EP� N �@� @"�/�N�O@!@Q��@#์! N�N� �@#�#/��QA�O/"�>O�#�ห#E/�F��#/�  
3.5.5 Q�#>ห/N@��@#N�@>N%CQ"�O%>�N/��@#N�O�N�CP"/ �O/�!C�@#�#/�N�้@#>/?�O%>�A�?�/?��E��QA O!%��QA 

O%>2BP�O�%��%/!�N@� N Q��N/ N�N� (N01Q�R!O �BP�R!O N01�%@2�B�)  
3.5.6 N!EP/��/N@�A�CPN�@>N%CQ"�!Cค/@!�B����B (N�N� N�%CP"�N�็�2CNห%E/��C�ห#E/!C2CN�O! ห#E/!Cค/@!ห�@O�N�

%�%�) �O/�!C�@#�#/�ห@2@Nห�FN�EQ/��O� O%>�#?��#F�O�OR� �#O/!�?Q��?��D��O/!G%ค/@!�B����BO%>
/B�C�@#�?��@#   

3.5.7 �#�C��ค/@!�B����B#>ห/N@��@#N�@>N%CQ"� (N�N� !C2@ห#N@"N�@> �A�!%�2GN�O��N/) ห#E/�QAN�N@N2C"  
�O/�/BNค#@>ห์ห@2@Nห�FN�E P/�#?��#F�O�OR� �#�C�O/�!C�@#�A�?� QหO!C/B�C�@#�?��@#�C PNห!@>2!  
P�"คA�D��D��%�#>���N/2BP�O/�%O/! ห#E/�AN�B��@#�@!คAO�>�A�/�ห�N/"�@�#@��@#�CPN�CP"/�O/�  

3.6 'F๋"Oล>$@!Fอ@ห@#N0#B! 

�@#Q�O�F๋"O%>�@�F/@ห@#N2#B! �O/�Q�O/"N@�Nห!@>2! �้/��?��@#��N�ื้/��/�/?��#@"�@��C/ @� 
O%>/?��#@"�@�Nค!C N�E P/%�ค/@!N2C P"�Q��@#��N�ื ้/��C P!C�%�N /คF� @��/��%B��%�AO%> 

ค/@!�%/� ?"�N/2F� @�2?�/์ 
3.6.1 �O/�!C�@#�?��@#Q��@#Q�O�F๋"/"N@�Nห!@>2!�?�ค/@!�O/��@#�/��A �?//"N@�คAO�>�AQ��@#Q�O�F๋"

O%>�@�F/@ห@#N2#B! �@! @ค��/� � �O/ �.3  
3.6.2 �#�C�CP!C�@#Q�O�F๋"Nค!C�O/�N%E/��EQ/�F๋"�CPR�O#?��@#�DQ��>N�C"��?�ห�N/"�@��CP!C/A�@�ห�O@�CPO%>  

!C�@#O2���%@�/"N@��G��O/��@!�O/�Aห���/�ห�N/"�@��CP!C/A�@�ห�O@�CP  
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3.6.3 �#�C�%B��F๋"Q�ON/�Q��@#์! �O/�R!NQ�O2@#�O/�หO@!Q��@#�%B��F๋" #/!�?Q�R!N!C2B P��%/!��/EP� N   
�C P2@!@#��N/Qห ON� B�/?��#@"�@�Nค!C � C/ @� O%>�@" @� Q�#>�?��C P R!N�%/� ?"!@Q�O  
Q��@#�%B��F๋"  

3.6.4 �#�CQ�O�F ๋"ค/�ห#E/�F๋"�C/ @� �O/��N@��#>�/��@#ห!?�ห#E/"N/"2%@"P�"2!�G#�์ !C�@#�?��@# 

O%>�@#N�O�#?�1@�CPNห!@>2! N�EP/%��@#��N�้ื/��@��F%B��#C"์�N/P#ค  
3.6.5 �EQ��CPN�O�#?�1@ �2! ห#E/�@#��"O@"�F๋"ห#E/�EQ��CP2Aห#?��%B��F๋" �O/�O"�N�็�2?�2N/�O%>/"GNQ��#BN/��CP

R!NN�B��@#��N�้ื/�2GN�EQ��CP�%B�O%>Oห%N��QA  
3.6.6 �O/��GO%O%>�?�N�O��F๋"Q�2 @/>�CP2@!@#��้/��?��@#N2EP/!2 @� �@#N�#Bญ�/�#@ O%>�@#��N�ื้/� 

�/�/?��#@"  
3.6.7 หO@!Q�O2BP���B�G%O%>!G%2?�/์2�Q��@#N�@>N%CQ"��A  

3.7 %QA#BQ�Oล> B%Nล% 

!C�@#�?��@#�QA�BQ�O%>�B�N%��CP�C R!N2N��%�#>���N/Oห%N��QA2@�@#�>O%>�EQ��CPP�"#/��@#์! 

3.7.1 R!Nค/##>�@"�QA�BQ�//�2GNOห%N��QA2@�@#�>P�"�#� N�EP/��@�/@��AQหON�B��ัญห@�@�/?��E��QA 

Q�Oห%N��QA2@�@#�>  
3.7.2 �O/�R!N�BQ�ห#E/�A�B�N%�//�2GN�E Q��CPO%>Oห%N��QA2@�@#�>#/!�?Q��E Q��CP2N/��Fคค%�CPN�O@�/��E Q��CP 

R!N/�Fญ@�  

3.8 �@#N�O&N�CP"วOล>�@#'�B&?!Bหล?��@#N�O&N�CP"ว 

�@#�?��@#�@#N�O�N�CP"/�%B��%�AO%>�@#��B�?�Bห%?��@#N�O�N�CP"/ �O/���B�?�B/"N@��G�2F�%?�1�> 

O%>R!N�AQหO�%B��%�AN2C"ห@" 

3.8.1 �@#N�O�N�CP"/ค/#��B�?�B/"N@��G�2F�%?�1�> /F��#�์ Nค#EP/�!E/ O%> @��>�##�F�%B��%�A�CPQ�O�O/�
2>/@� N�EP/�้/��?��@#��N�ื้/�/?��#@"Q��%B��%�A  

3.8.2 �O/�!C�@#%O@��Aค/@!2>/@��%B��%�A�CPN�O�N�CP"/O%O/�O/"�QA�@!�O/ 3.3.3 Q��EQ��CP�CP2@!@#��้/��?�
�@#��N�้ื/��CP/@�2N��%�#>���N/2F� @�2?�/์   

3.8.3 /F��#�์O%>Nค#EP/�!E/�CP2?!�?2�?��%B��%�AP�"�#� Q��?Q��/��@#%O@��Aค/@!2>/@�O%>�?Q��/�
�@#2>N�O��QA �O/�2>/@�O%>R!N�AQหON�B��@#��N�ื ้/� #/!�?Q��GO%#?�1@QหO!C2 @�Q�O�@�R�O  
�@!/?��F�#>2�ค์  

3.8.4 ค/#!C/B�C�@#Q��@#%O@��Aค/@!2>/@�O%>2>N�O��QA�CPR!N�N/QหON�B�ค/@!N2C"ห@"�N/�%B��%�A  
3.8.5 /F��#�์  @��>�##�F�CP2?!�?2�?��%B��%�AP�"�#� Q��?Q��/��@#N�O�#?�1@ห#E/��2N� �O/�2>/@�

O%>R!N�AQหON�B��@#��N�ื้/�  
3.8.6 R!Nค/#/@��%B��%�A�CPN�O�N�CP"/O%O/���EQ��B�P�"�#� (N�N� ค/#!CO�N�/?2�F#/��EQ�)  N�EP/ห%C�N%CP"�

�@#��N�้ื/��@�/?��#@"�?Q��@��@" @� Nค!C O%>�C/ @�  
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3.9 �@#N�O&#?�/@Oล>�@#'�B&?!B�Nอ%�@#�%0N� 
 �@#N�O�#?�1@O%>�@#��B�?�B�N/��@#��2N��%B��%�A �O/�R!N�AQหO�%B��%�A��N�ื ้/� N2C"ห@"  

O%>N2EP/!คF� @� #/!�?Q�!C�@#�CQ�N��%B��%�A�CP�##�FO%O/QหO�?�N��N�EP/�@#�@!2/� 

3.9.1 2�@��CPN�O�#?�1@�%B��%�A �O/�R!N�E Q�O�> R!N/"GNQ�%OOห%N���B�G% !C�@##>�@"/@�@0 2@!@#�
�้/��?�O��O%>��R�O  

3.9.2 �%B��%�A�CP�##�FO%O/ ค/#!C�@#�CQ�N�QหO�?�N�� (N�N� �EP/�GO�%B� #>�F�N/�CPN�O�N�CP"/ /?��CPN�O�N�CP"/) 
�?Q��CQ/@�Q�O#ห?2O��R�O  �#�C�CP!C�@#N�O�#?�1@N�EP/#/�@#��2N� N�EP/�#>P"��์Q��@#�@!2/�  
O%>�#Bห@#�?��@#%A�?��@#�A�%B��%�A�CPN�O@�N/� - //��N/� (first in - first out)  

3.9.3 ค/#!C!@�#�@#ห#E//B�C�@#N�EP/�้/��?�R!NQหON�B�ค/@!N2C"ห@"�?��%B��%�A#>ห/N@��@#��"O@"  

3.10 (GO'�B&?!B�@% 

�GO��B�?�B�@��O/��#>ห�?��D�ค/@!2Aค?ญ�/�2F�%?�1�>2N/��Fคค%O%>��B�?�B�@�R�O/"N@��G��O/�  
R!NN�็�2@Nห�F�CP�AQหON�B��@#��N�ื้/� R�O�%B��%�A�CP!CคF� @� #/!�?Q�R!N2N��%�#>���N/2BP�O/�%O/! 

3.10.1  �GO��B�?�B�@�ค/#R�O#?��@#/�#!ห#E/2/��@�Q�N#EP/��CPN�CP"/�?�2F�%?�1�>2N/��Fคค% �@#��B�?�B  
�@!�O/�Aห���/�!@�#�@��CQ �@#N�@>N%CQ"��A�@!ห%?�/B�@�@# (N�N� �@#N%E/�2�@��CP �@#N�#C"!�N/ 
�@#N�@>N%CQ"� �@#N�O�N�CP"/ �@#N�O�#?�1@ �@#��B�?�B�N/��@#��2N� ) N�EP/QหOR�O�#B!@��%�%B�2G�
O%>!CคF� @� %��@#N2C"ห@"�/��%B��%�AQ��F��?Q��/� #/!�D�%��%�#>���N/2BP�O/�%O/!  
O%>N�O�ห%?��@��@#/�#!ห#E/2/��@�R/O  

3.11 �@#&?%#D��Oอ!GลOล>Nอ�0@#หล?��@%N�EPอ�@#!@!0อ& 

�O/�!C�@#�?��D��O/!G%�CP�G��O/� ค#��O/�O%>N�็��ั��F�?�  #/!�?Q�N�O�#?�1@�O/!G%O%>ห%?��@� 

�C P2Aค?ญ�N@� N N�E P/�#>P"��์Q��@#�A�O/! G%!@Q� O/ B Nค#@>ห์ห@2@Nห� F� ัญห@ /F�2##ค  
O%>�O/�B��%@��N@� N N�EP/�?��@คF� @� �#?��#F�O%>O�O�ัญห@Q��#>�/��@#N�@>N%CQ"��A 
Q�#/��@#�%B��N/R�R�O/"N@�!C�#>2B��B @� �/��@��CQ2@!@#��A!@Q�OQ��@#�@!2/�2B�คO@ 

3.11.1  �O/��?��D��O/!G%O%>#/�#/!N/�2@#ห%?��@�QหOค#��O/�Q�O�N%>#/��@#�%B� O%>%��EP/�GO��B�?�B�@� 
#@"�@#�CP�O/��?��D��O/!G% R�OO�N 
1) �#�C2�@��CP�?Q��@#์!/"GNQ��EQ��CPN2CP"� QหO�?��D��O/!G%/B�C�@#O�OR� O%>�@#�้/��?��@#N�B��ัญห@�QA 

(�O/ 3.1.1) 
2) �#�C�AN�็��O/�Q�O2@#Nค!CQ��@#�A�?�/?��E� QหO�?��D��O/!G%�@#Q�O (�O/ 3.2.1.2) 
3) �#�C�CPQ�O�?��F์�A�@��N@��@#์!QหO�?��D��O/!G% N�N� Oห%N��CP�E Q/ �#B!@��@#�EQ/ /?�N�E/��ี�CP�EQ/  

ห#E/N�O�2AN�@Q�N2#O��CPN�CP"/�?��@#�EQ/�?��F์�AR/O (�O/ 3.5.2) 
4) �?��D��O/!G%ค/@!�B����B�/��%B��%�A#>ห/N@��@#N�@>N%CQ"� 2@Nห�F O%>/B�C�@#O�OR� (�O/ 3.5.6) 
5) �?��D��O/!G%ค/@!�B����Bห#E/2@Nห�F�@#N�N@N2C"�/��QA /B�CQ��@#�AN�B��@#�A�?��CPR!N2N��%

�#>���N/2BP�O/�%O/! (�O/ 3.5.7) 
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6) �?��A�?ญ�C#@"�E P/�F ๋"O%>�@�F/@ห@#N2#B! O%>�?��D��O/!G%�@#Q�O P�"#>�F��B� Oห%N��C P!@  
�#O/!�?Q�#>�F#@"�@# �#B!@��@#Q�O O%>/?�N�E/��ี�CPQ�O (�O/ 3.6.1, �O/ 3.6.2)   

7) �@#�%B�O%>�@#Q�O�F๋"�CP�%B�Q�ON/�Q��@#์! QหO�?��D��O/!G%�@#�%B� /?��CP�%B� O%>#>">N/%@ 

Q��@#�%B��F๋" (�O/ 3.6.3, �O/ 3.6.4) 
3.11.2 ค/#�?�N�O�N/�2@#ห%?��@�O%>�?��D��O/!G%QหO2@!@#�N�O@�D�R�O  
3.11.3 �O/�N�O�#?�1@�?��D��O/!G%�@#��B�?�B�@�O%>N/�2@#2Aค?ญ�CPN�CP"/�O/��?��@#��B�?�B�@�R/O/"N@��O/" 

3 �ี �B��N/�?� N�EP/QหO2@!@#��@!2/�O%>N#C"�คE�2B�คO@N!EP/N�B��ัญห@R�O  
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 @ค(%ว� � 

(OหOPวON'็%�Oอ!Gล) 
�OอO%>%AO%�@#'�B&?!BN�EPอOหOP O(ลB!(ล(A#CP!CคF� @� 

 

�O/O�>�AQ��@#��B�?�BN�EP/QหOR�O�%B��%�A�CP!CคF� @��CQ N�็��O/O�>�AN�BP!N�B!�@��O/�Aห���/�!@�#�@� 
N�EP/Q�ON�็��O/!G%�#>�/��@#�?��@O%>�#?��#F��@#�%B�QหO!C�#>2B��B @�!@��DQ� O%>QหOR�O�%B��%�A 
�CP!CคF� @�O%>�%/� ?" Nห!@>2Aห#?��AR�N�็�/@ห@#2?�/์ 

�.1  �OอO%>%A�@#N!#C"!&NอN�@>NลCQ"� 
�.1.1 �N/�N#BP!�@#N�@>N%CQ"�Qห!N ค/#�N@"�QA//��@��N/QหOห!� O%>%O@��Aค/@!2>/@��N/ �#�C�N/�B�/@�!C

�@#�#?�2 @��B��E Q��N/QหONห!@>2! N�N� �@#Q2N/?2�F�G� (N�N� Oค%N�C"!ค@#์�/N�� ( calcium 
carbonate; CaCO3) Oค%N�C"!R�//�R��์ (calcium dioxide; CaO2) Oค%N�C"!R0�#O/�R��์ (calcium 
hydroxide; Ca(OH)2) O#N�@�F N�EP/�#?�2 @��B��EQ��N/QหONห!@>2!�?��@#N�#BญN�B�P��/��A  

�.1.2 �#�C�N/�CPQ�ON�@>N%CQ"��AO%>N�O�N�CP"/!@O%O/ห%@"#/� N!EP/���QA�CPQ�ON�@>N%CQ"�!C2Cห#E/�%BP��B����B
ห#E/��2B P��B����B/E P��C P!C�%�#>���N/�@#N�#Bญ�/��A (N�N� �#B!@��%�%B�%�%� #>">N/%@ 

�@#N�@>N%CQ"��@��DQ�) ค/#�?��N/ P�"2G��QA//��@��N/QหOห!� %O@��Aค/@!2>/@��N/ �@��N/QหOOหO� 
N�EP/%��@#ห!?�ห!!�/��F%B��#C"์�CPR!NQ�O//��BN��  

�.1.3 �?��@#�B�N%��O��N/ N�E P/%��@#N�B�O�P2R�N N�N@ (hydrogen sulphide; H2S) �D P �!C�%�N/ 

�@#N�#BญN�B�P��/��A N�N� %/��B�N%��EQ��N/ Q�O�%B� ?��์�F%�C��A�?��B��EQ��N/ R��#/��B�
O%>�@�O�� ห#E/!C�@#�Aค/@!2>/@�P�"�@#�G��>�/��O��N/N�EP/�AN01�/�N2C"�O��N///�   

�.2 �OอO%>%A#>หวN@��@#N�@>NลCQ"� 
�.2.1 ค/#!C!@�#�@#�้/��?�0?�#G�@!�##!�@�B /?��E��QA O%>2?�/์�QA/EP� N �@� @"�/�N�O@!@Q��@#์!O%>

�N/N�@>N%CQ"��A N�N� !C�N/�?�N�EP/�A�?��QA�N/�Q�O !C�@#�#/��QA�O/"�>O�#�ห#E/�F��#/��N/��A�QA!@
Q�O @"Q��@#์! N�EP/�้/��?�0?�#G�@!�##!�@�B�CP2N��%�#>���N/คF� @�O%>�@#N�#BญN�B�P��/�
�%B��%�A 

�.2.2 ค/#�#/�2/��#B!@��QAQหO!CN�C"��/�%/�#>">N/%@�@#�%B� ห#E/!C�@#N�B!�QA @"Q��N/N�@>N%CQ"�QหO
!C#>�?��/Nห!@> P�"N��@>Q��N/�$�G#O/��CP�QA#>Nห"//�R�R�O!@��/N@���B 

�.2.3 �%/�#>">N/%@�@#N�@>N%CQ"��A ค/#!C�@#2?�N��O%>N�้@#>/?�คF� @��QA/"N@�2!PAN2!/ �O/"/B�C�@#
2?�N��คF� @��QA�@��@" @� ห#E/�#/�/BNค#@>ห์คF� @��QA N�N� คN@�#� - N�2 (pH) /F�ห G!B�QA 
/F�ห G!B/@�@0 (ห@��AN�็�) O%>!C!@�#�@#�?��@#Q��#�C�CPคF� @��QA!C�@#N�%CP"�O�%��?��%?� 
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�.2.4 #>ห/N@��@#N�@>N%CQ"��Aค/#!C�@#�#?�คN@ pH �/��QAN%CQ"� QหO/"GN#>ห/N@� 5.5 �D� 6.5 N�EP/�้/��?� 

�@##>�@��/�2@ห#N@"N�@>�%B��%�A (attached algae) �O/"�@#N�B!�#�N�%E/ 10% ห#E/�QA2!2@"�G
Q�/?�#@ 20 ml �N/�QA 100 l1/ 

�.2.5 N!EP/���QAQ��N/!C2Cห#E/�%BP��B����Bห#E/��2BP��B����B/E P��CP!C�%�#>���N/�@#N�#BญN�B�P��/��A  
(N�N� �#B!@��%�%B�%�%� #/��@#�%B�#>">N/%@�@#N�@>N%CQ"��@��DQ�) ค/#!C�#?��#F�คF� @��QA 
N�N� N�%CP"��N@"�QA�@!ค/@!Nห!@>2! 

�.2.6 �#�C�CP�%B��?��F์�AN/� @"Q��@#์! ค/#N%E/��N/N�@>N%CQ"��A�CP!C�@#N�#BญN�B�P�/"N@�2!PAN2!/ O%> 

!C�@#�?��@#คF� @��QA �A�?�0?�#G�@!�##!�@�BO%>/?��E��QA /"N@�2!PAN2!/ 

�.2.7 ค/#!C�@#�?��@#R!NQหO�%B��%�AQ��N/N�@>N%CQ"�!Cค/@!ห�@O�N���N�B��@#�O/��?��CP�AQหO�%B��%�A
�@�2N/��!%�2GN�O��N/O%>2N��%QหON�B��@#N�N@N2C"�/��QA�CPQ�OQ��@#N�@>N%CQ"� 

�.2.8 �#�C�CP�A�?��F์�A!@�@�Oห%N��QA�##!�@�B ค/#�AR�N�@>N%CQ"�O"�Q� @��>��@�N%O�N�็�#>">N/%@  

7 �D� 28 /?� �DQ�/"GN�?�#>�?�ค/@!��N�ื้/��/��A N�EP/QหO2BP�!C�C/B��?Q��E�O%>2?�/์ (N�N� O!%� ห#E/  
R�NO!%�) �CP�B�!@�?��A�>R�O�ั�N�็��?/O%>2@!@#�ค?�O"�//��@��A�N/��AR�N�@>N%CQ"��N/R� 

�.3 �OอO%>%AO%�@#OชO'F๋"Oล>$@!Fอ@ห@#N0#B! 

�.3.1 ค/#Q� O� ั�� ?"�@#�%B� N� N� �@#Q� O� F ๋"ห# E/2@#/@ห@# Qห ONห!@>2!�?�ค/@!�O/��@#�/��A  
�@!คAO�>�A���%@� ห#E/คAO�>�A�@�/B�@�@#�/�ห�N/"�@�#@��@#�CPN�CP"/�O/� 

�.3.2 �#�CQ�O�F๋"/@�N%E/�Q�O�F๋"Nค!C N-P-K 2G�# 16-16-16 ห#E/ 15-15-15 ค/@!N�O!�O� 100 mg/1,000 cm3  
(10 g �N/�QA 100 l2/) P�"!C�@#ค/�คF!�#B!@��@�F/@ห@#QหON�C"��/�O/"�@#Q2N�F๋"Nค!C N�EP/N�BP!�@�F/@ห@#
Q��QA�#>!@� 10 g �N/�QA 100 l ห#E/�@#Q�O�F๋"R0P�#P��B�2์ P�"!CคN@ค/@!N�O!�O��/��@�F/@ห@#�CP!C
คN@�@#�AR��้@3/ (EC) �/�2@#%>%@"�@�F/@ห@#�E��CPNห!@>2!/"GN�CP 0.5 �D� 0.7 mS/cm4/ 

�.4 �OอO%>%Aใ�ก@/�?ดก@//>หว่@�ก@/เกO เกีP.ว 

�.4.1 ค/1/C�@1/@�O(%�@1N�O&N�CP0/ �Aห% 1>0>N�O&N�CP0/Oล> AN%B%�@1QหOOลO/N21O�.@0Q%1>0>N/ล@  

#CP�Aห%  NพEPอQหOR O(ลB!(ล(A#CP/CคF�.@พ 

�.4.2 ค/1/CO(%ค/&คF/�@1(ลB!(A �D P�1>&F/B$C�@1'ฏB&?!BQ%O!Nล>�? Q%!อ% NพE PอQหOR O(ลB!(ล(A!1�!@/
/?!"F'1>2�ค์#CP/CคF�.@พOล>'ลอ .?02Aห1?&�@1&1BP.ค P 00D หล?��@1'ฏB&?!B#@��@1Nพ@>NลCQ0�#CP C 
P 00D�1@�Oอ/Gล�@��@%/B�?0#CPR O1?&�@10อ/1?& �Oอ/Gล�@�#@�1@��@1ห1Eอ(GON�CP0/�@ญ ห1Eอ�Oอ/Gล�@�คGNคO@ 
Q%�@1ค/&คF/�@1'ฏB&?!B#CPอ@�2N�(ล�1>#&!NอคF�.@พ�อ�(ลB!(ล(A 

 
1/ /O@�/B��@� 2F�B� 2!�G#�์. (2558). �@#N�@>N%CQ"�O%>�@#Q�O�#>P"��์�@�R�N�QA (R�N�A). �N@/2@#N�1�#0@2�#์ !ห@/B�"@%?"N�1�#0@2�#์, �ี�CP 60 
��?��CP 2 (�.�.-�.ค. 2558), N%�ห�O@ 61-74. 
2/  1 l (%B�#) = 1,000 cm3 
3/ คN@�@#�AR��้@ (Electrical Conductivity: EC) �/�2@#%>%@"�@�F/@ห@#�E� คE/ �#B!@��@�F/@ห@#�N@� N �? Q�ห!��CP%>%@"/"G NQ��QA  
�DP�คN@�@#�AR��้@!Cห�N/"N�็� mS/cm (!B%%B�CN!�2์�N/N���BN!�#) P�"���BO%O/�QA�#B2F��B์�>!CคN@�@#�AR��้@N�็�0G�"์ 
4/ /O@�/B��@� /@#?�1์ �C#/A�� (2560). �%�/��ั��?"�@��#>�@#�N/�@#N�#BญN�B�P� �%�%B� O%>�@# N�O�#?�1@R�N�QA�O/"#>��R0P�#P��B�2์ 
(#@"�@��%�@#/B�?"). !ห@/B�"@%?"N�คP�P%"C2F#�@#C. 70 ห�O@. 
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 @ค(%ว� � 
(OหOPวON'็%�Oอ!Gล) 

ห%Nว" 
 

ห�N/"O%>2?ญ%?�1�์�CPQ�OQ�!@�#�@��CQ O%>ห�N/"�CP SI (International System of Units ห#E/ Le Système 
International d’ Unités) "/!QหOQ�OR�O !C�?��CQ 
 

#@"�@# ชEPอห%Nว" 0?ญล?�/�์ห%Nว" 

ค/@!"@/ (length) N���BN!�# (centimeter) cm 

!/% (mass) !B%%B�#?! (milligram) mg 

�@#�AR��้@ (conductance) !B%%B�CN!�2์ (millisiemens) mS 

�#B!@�# (volume) %G��@0�์N���BN!�# (cubic centimetre) cm3 
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