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 a n U°Æ� (g/s/ha) 
 Lp n kl?i|}j (g/s) 
 C n |}?iÆ� 
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��dÔÈÏJn0>[

\O 
�]�23vx^�E��ã 
�����h?i23á�â�ã 
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�÷�yz{á�â�ã 
���B#uvá�â�ã 
 
������M9:Ö×ØÙ<=>� 3-2-1J[\Õ¸p�ü<XLO 
 

� 3-2-1� �üdÔ��ã 
 ��ãÕ¸ ��ãlw 
" 23vx^�E��ã ���E��ã� 23Ó10� 

� ��h?i23á�â�ã
?¬h�� µñòh�/� ñò¬ñòr 
ñò¬¡i�X%� ?pG�� � 

� �opG�á�â�ã �opG�X%(10A�¿) 

À :06;�8��ã 

?�þ�	08úÁ 
E�#�^ü�áÓ�C¤� 
-�./� ü�áÓþ�	08úÁ 
«FG�?H�j� � 

Â HI|}23á�â�ã 
«FG�?�v� ß×?j 
��hQ�|}?iÆ� 
·���hQ�|}j� � 
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stwj� yz/� � 
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� 3-2-2�  JAMSOOP ver.1.1.0MCdÔ�h 
 

,-W-CdÔÕ¸9Z�Cá�â�ã.�\O 
^���b»�r�� � ���� ���Î�� b»�r��¢££��

^���Î�»�r��� ���� 	��2Íâ��
Ò�2�»�r���

�

��ãdÔlwn 
1S¸ n½Ç1Ó10�� (1Ó10�N1�CG�.dÔ) 
2S¸ n�� �� �� G� ½� �E��ã� �3S¸Z�C��ãÕ¸C�[� 
3S¸Z� n2000  1  1  0  0  0  0  0�  0  0  0  0.5  0  È 
� � � � � � �EÀ`�:�:�:G:½:�EG¨©��ã 



3 ¼ 5 

�����h?i23á�â�ã 
� ��h?i23á�â�ã9:Z�C�¦Xì�6.Ï�=:ø?¬CÉ�.dÔ\LO 
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��ãdÔlwn 
1S¸n��ãÕ¸ 
2S¸nEF 
3S¸Z�nø?¬CÉ� 
� � 1  1  0.5  10  80  6  60  2  10 
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µñò¬¡i�X%:µñò¬¡i�st�:?pG� 



3 ¼ 6 

�Ç��opG�á�â�ã 
�opG�á�â�ã9:Z�C�¦Xì�6.Ï�=:ø�opG�ë½Ch�X%

.dÔ\LO 
�opG�h�X%9:;�5?pG�p 30 ½MNL?¬.B�<=1{%:�T1
Ep?��Mop\Lh�X%.opG� 0r3 ½(10A):3r6 ½(20A):È27r30 ½
(100A)MëNT>�=1VCMNLO 
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� 3-2-6�  JAMSOOP ver.1.1.0MCdÔ�h 

��ãdÔlwn 
1S¸n�opG�ë½ 
2S¸n�opG�h�/(A) 



3 ¼ 7 

�Ü�:06;�8��ã 
kg«C��ã9Z�C�¦Xì�6.Ï�=:?�þ�	08�E�#�C¤��.

dÔ\LO 
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��ãdÔlwn 
1S¸n��ãÕ¸ 
2S¸nEF 
3S¸Z�nø?¬CÉ� 
� � 1  2  0  0� 0  0.001  0  0.08  0.7 
    ?¬�	08úÁ:?�þ�	08úÁ:E�#�X&C¤�(0nX=:1nE�#�:2nÊ��{:

3nü�áÓ):ü�áÓþ�	08úÁ:«FG�?H�j:«FG4²H�j:�?�C?�G�:
SQ���@x� K:SQ���@x� p 



3 ¼ 8 

�Ý�HI|}23á�â�ã 
� klHI|}á�â�ãe�+��hHI|}á�â�ãJn0>:Z�C�¦Xì�

6.Ï�=dÔ\LOJAMSOOPM9:�v 5Õ¸.!GJdÔ\LP<pqrMNLO 
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� 3-2-10�  JAMSOOP ver.1.1.0MCdÔ�h 
 

��ãdÔlwn 
1S¸n��ãÕ¸� ��v 5Õ¸� 
2S¸n«FG�?�v(Ì/L) 
3S¸nß×?j(m3/s/ha) 
4S¸n��hQ�|}?iÆ�(1/mm) 
5S¸n·���hQ�|}j(g/s/ha) 
6S¸nß×�EcQ(mm/hr) 
7S¸nU°Æ�(g/s/ha) 
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øá�â�ãCvxÎaJn0>9:4¨M2»\LO 
Xe:JAMSOOP ver.1.1.0CdÔ�hJ[\�¦J:ø�vÕ¸JefLHI|}?i

@lCÆ�m:n(� 2-2-1.äB)9:Íxc<=>R�K-LO 



3 ¼ 10 

�÷�yz{á�â�ã 
yz{CvxJn0>:Z�C�¦Xì�6.Ï�=dÔ\LOCnCB�?¬Jn0

>~�Cyz{CvxVqrMNLO 
�1:yz{á�â�ã.vx=X0{%MV239qrMNLO 
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� 3-2-12�  JAMSOOP ver.1.1.0MCdÔ�h 

��ãdÔlwn 
1S¸ná�â�ãÕ¸ 
2S¸nEF 
3S¸Z� n yz{É:?¬úÁ:�Äyz�j:%Çyz�j:stwj:�Äyz/:%Çyz/ 

(BOD:COD:SS:T-N:T-P)



3 ¼ 11 

���B#uvá�â�ã 
B#uv(stö)CvxJn0>:Z�C�¦Xì�6.Ï�=dÔ\LOCnCB�

?¬Jn0>~�CstöCvxVqrMNLO 
�1:B#uvá�â�ã.vx=X0{%MV239qrMNLO 
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� 3-2-14�  JAMSOOP ver.1.1.0MCdÔ�h 
 

��ãdÔlwn 
1S¸ná�â�ãÕ¸ 
2S¸nEF 
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3 ¼ 12 

Ç¼ÇºnoÚÛ 
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ãCvxJ9BH=>eK :@?¬MC×Cá�â�ãvx./0LP<<=>0LO 
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4 ¼ 1 

R�ÙÚÛuÜ�YZ[�CD[¤�

������Cá�â�ãCvxÎa9:Ê�ÄJ��C�­¿���(�����)J
efLá�â�ãvxÎaJ³ LVC<\LO 
XeÁÂÀÁ=1�������	
��7JAMSOOP8Je0>9:«FG�?�v:

��?H�j<0T1Åù\LdÔc©K:ø?¬JefLá�â�ãc.ªFÄJoi

\LO 
 
ÜÝx�@JefLá�â�ã¥xaÞ 

ß�Pp0.�Á_|}jC 1/2(«FG�?�và�?jà1/2)<\LO 

á�C}«FG�?�và1.2ÇPp02<\LOSS C{%J9 C}«FG�?�vÇ�Pp0^��

??j�<\LO 

â�ß×?j qc9:4®?j�Q<\LO 

7%?@��(�AB#�@<2»Ñ2002��Ñ��ã���(äå81)�� 
 
Z�J������M/0LøKá�â�ãCvxÎaJn0>:kgá�â�ã<�

�há�â�ãJ½f>»¥\LO 
 



4 ¼ 2 

R���cpÙÚÛuÜ�CD[¤

��C�­¿HI|}23Je0>9:��Y���?.��\Lá�â�ã]Y.v

x\LCcMNT1p:������JefLá�â�ã9:no\L?¬���C�{

fvxp�ü<XL¾O 
Z�J:��C�­¿���JefLá�â�ã¥xaJ³`1á�â�ãCvxÎa

.[\O 
�]�·�kl��|}j(Pp0) 
���|}?iÆ��C� 
�Ç�ß×?j(qc) 
�Ü�?j��ã 
�Ý�kgl�j�Vol� 
�÷�m:n 
�  

¾� äå���¨�������¹çÚèâ��MØ�3oâNL~����@Ò¨ÙÚÛuÜ
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�ìí��ÒLÒmõö�¼9�÷��¹çÚè�$�%üÊ�øù+ú�

 

 
�]�·�kl��|}j(Pp0) 

Pp09?¬eJ:ø�YJefL�Á_|}jC 0.5.<\LO 
NL]�YJefL7Ûc�pN�:]�YC�Á_|}jp��M�>0L{%:�

�YCEFh�h1��Á_|}jJ:øgKC��h�.æf%)¬:øgKC�Á_

|}j.vx\LO 
Xe JAMSOOPM9:dÔá�â�ãMNL��?H�j(ø?¬MÍ¤Cc)<«FG

�?�v(��Cc)©K:·�kl��|}j.ªFÄJno\Lvx<=>0LO 
 
���|}?iÆ��C� 
�­¿ìí�î�ìï�<!UJ:kgeJEFG4²�v}C*�Pp02 <XL C*.O
D:C*< Pp0M«FGìí�î�ìï�S0:4ÑÄJ¶x=1 Pp0*.OD:C*�Pp02

}C�Pp*2<XL C .¥x\LOSS C{%J9 C*�(Pp0à��??j)}C�(Pp*à��??
j)<\LO 
Xe JAMSOOPM9:dÔá�â�ãMNL«FG�?�v<�1�MOD1 Pp0J�

�:�@./0>%ÇÄJvx\LO 
C}«FG�?�và1.2ÇPp02� ^^^(SSZlC{%) 
C}«FG�?�vÇ�Pp0^��??j�̂ ^^(SSC{%) 
 
 



4 ¼ 3 

�Ç�ß×?j(qc) 
ß×?j9EFGCHI|}?ip`�L4®C?jMNLO 
JAMSOOPM9h�h1�Cß×?j.��Cá�â�ã<=>dÔ=:P-.ªFÄ

J?¬h�Jç`>ø?¬Cß×?j.vx\LO 
 
�Ü�?j��ã 
������M9:øgKC?j��ã9:í�:½¾¿E�?i23����Mno

=1c.dÔc<\L�üpNLO 
1{= JAMSOOPJe0>9:������Cà¢no<=>_` RRLaJ�L?j

23pqrMN�:P-J��èK-1?j��ã./0LO 
?j��ã<=>9:?¬���CnoJ/0L?j<kg���CnoJ/0L?j

C�nCG¨©C?jp�ü<XLO��Î<=>9:� 4-1-1J[\<e�<XLO 
^�kgp�?�Mª?¬.�n{%:?¬���©KC?j�q1�pkgC?j
�Q1=q1�<XLO 

^�ª?¬.�nkg�£¤\L{%:£¤þCª?¬©KC?j�q2�<?d\L?
j�Q1�C%op:£¤þC?j�Q2=q2+Q1�<XLO 

^�kgpª?¬.�1X0{%:,CkgC?¬���JefL?j9¦0§<XL
�q4=0�O 

^�kgpª?¬.�1X0{%:,CkgCkg���JefL?j9:?dkC?

jC%o<XL�Q4=Q3+Q2�O 
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� 4-1-1� � ?jC��Î 

Xe:m/\L?j��ã9:é�û�î�ìï��pX�-:s½J½<�CNL�

�ãMXf-5XKX0O 



4 ¼ 4 

�Ý�m:n 
@ 2-2-15(Z�J½ê)Ckl��|}j Ppe�+?j QJæ©L�� m:n9ø�v

Õ¸C|}?iáã��J��¥x�-L��MN�:ø�vÕ¸J��Í¤CcMNLO 
 
Li = C�Ppm�Qn�(Q-Qc)^^^^^^^^^^^^^^^^^^^ �̂@ 2-2-15:½ê� 
 
CDJEFGJefL?i�j<HI|}jCÅÆ9:� 4-1-2 J[\�¦JGnÂ�
C���.ë¡<0)->0LO�1:SSC���9:BOD� CODC,-<ùú=>
�KÄMN�:?iÈ�p�XLP<p�K->0LO 
GnÂ�C���.ë¡<0¦P<9:EFG?i�jp!`MV¢PC?jJ�L?

i|}jCÎpîPC?jJ�L?i|}j��V*0P<.[\O 
SSC���p BOD� CODC���<ùs�KÄMNLC9:��h©KC¯°|}

jp�BÄJ*¡:?iîPJe0>V?i|}jpNL�Q���->0L1D<��

K->0LO 
BOD �C|}j9?jC n çJù;\LVC<�-:�
Cwx 4)Je0>:BOD:

COD:SSC��m�m,n�9 BOD:CODnì}2:í}0:SSnì}1:í}1<�->
0LO 
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� 4-1-2� EFG?i�j<?i|}jCÅÆ 
 
îï:û�C��9:í�ST1ÚÛð��� BOD:COD<|}?iáã��p¶Z
=>011D:m=2:í=0<=1O 

 
� 4-1-1� ø�vÕ¸JefLm:nCc 

Õ¸ BOD COD SS T-P T-N 
m 2 2 1 2 2
n 0 0 1 0 0

 



4 ¼ 5 

R�1�\]^ÙÚÛuÜCD
7ô~øYOP

23J/0L��há�â�ã9B�?¬JÍ¤CcMN�:CDÄJ9EFG�vw

x�Cð�©Kvx\LO¹=:�
C�& 6)J��:BOD:COD:SSJn0>9��
�/ð<Cá�â�ãcC¸¶p[�->0LO 
�1:T-P:T-NJn0>9í�S)-1½?E�C�vwxð�pä�<XLO 

�]�BOD�COD�SSC{% 
���T-P�T-NC{% 

 
7½¾¿HI|}���Cá�â�ãC¥xa9:��C�­¿���JefLá�â

�ã¥xaJ³ LÎa.Ê�<\LO8<=1p:��C�­¿���Je0>V:��

há�â�ãCvxa9¥·�->0X0O 
Z�J:��há�â�ãCvx;.[\O 

 
���BODICODISS�I�

BODe�+ COD�SSC��hQ�|}?iÆ�(K)<·���hQ�|}j�Ps0�
9:�²�&'JefL��C�&ð� 6)J��:� 4-2-1�2J[\�¦Jcp[�-
>0LO 
������J�Lìí�î�ìï�Je0>9:PC��ã.ÊJ��[û�Je

fL/��¬Ch�X%./0>�\�?=:7��hQ�|}?iÆ�(K)8:7·��
�hQ�|}j(Ps0)8.OD1O 

 
� 4-2-1� � � ��hQ�|}?iÆ�(K)� � � �EFn1/mm� 

dK /� BOD COD SS 
ñò  0.25r0.30� (0.28) 0.25r0.30� (0.28) 0.50r0.65� (0.58) 
��h óô� 0.10r0.12� (0.11) 0.09r0.13� (0.11) 0.13r0.16� (0.15) 
��h õö÷ 0.10r0.20� (0.15) 0.10r0.12� (0.11) 0.10r0.20� (0.15) 
��h d{÷ 0.08r0.10� (0.09) 0.07r0.10� (0.09) 0.06r0.13� (0.10) 

¿��� �9�?c 
� 4-2-2� � � ·���hQ�|}j(Ps0)� � � �EFnkg/ha� 
dK /� BOD COD SS 
ñò  0.2 0.3 2.2 
��h óô� 3 7 10 
��h õö÷ 12 16 24 
��h d{÷ 5 8 10 

 
ß×�EcQ(rc)Jn0>9:CDÄJ 2mm p/0K-L 7)p:JAMSOOP M9íC
cVvxqrMNLO�1:U°Æ�9 2r3 �M 90%CÂ_p]�<C�^ 8)����

ø9���M Ps0<XLU°Æ�<=>vx\LO 



4 ¼ 6 

�1�T-PIT-N�I�

�·C�¦J�
C�&ps½MX0 T-P< T-NC��há�â�ãJn0>9:'(
<=>23B��YJefL�vwxð�JÊy�vx\LO 
Z�Jwxð�JÊy¡��há�â�ãCvx;.[\O 
 
C�MS)-1½?E��ë�� 4-2-1�MCwxJÊy�:��hQ�|}?iÆ�(K)
<·���hQ�|}j�Ps0�.vx=1O 

C �JefL½?E�Cwx9�Â7u�->e�:,C�C?i|}9� 4-2-2�3�
� 4-2-3J[\<e�MNLO 
PPM9$?i|}jp²�0�E RC1 MC$?i|}jp:C-3 �YC��[û�

81.98ha�µñòh�/n0.20�JQ�=>01 T-Pe�+ T-NC$|}jMNL<éx
=:·���hQ�|}j�Ps0�.ox=1O��hQ�|}?iÆ�(K)Jn0>9:
$?i|}j©Kùo=vx=1�� 4-2-4�O 

 
ß×�EcQ(rc)Jn0>9:BOD�<!UJ:CDÄJ/0K-L 2mm<=1 7)O 
�1:U°Æ�Jn0>V:BOD �<!UJ 2r3 �M 90%CÂ_p]�<C�^ 8)

������M Ps0<XLU°Æ�<=1O 
 

C-3â�
v�p��81.98ha

C-2â�

C-�â�

 
 

� 4-2-1� � C�½?E�wx?¬ 



4 ¼ 7 

 
� 4-2-3� � �  C�½?E�JefL T-P,T-NEFG$?i|}j 

 $|}j 
�kg� 

4²|}j 
�g/s� 

4²�EcQ

(mm/hr) 
HI|}?i 
B�G� 

 T-P T-N T-P T-N   
�E RC1 5.74 48.06 0.7 5.6 42.0 11G��8:05¼19:00�
�E RC2 2.57 27.3 0.1 0.5 18.0 23G��13:10¼12:00�

 
 

� 4-2-4� � C�½?E�©KO�L��hCá�â�ã 
  T-P T-N 

$|}j�kg�  5.74 48.06 
·���hQ�|}j 

Ps0� �kg/ha� 
$|}j 
Ç(81.98haà0.20) 

0.350 2.931 

��hQ�|}?iÆ�

K� �1/mm� 
K=4²|}à3.6/�Ps�(4
²�E¼rc)�A^imp� 

0.011 0.010 

U°Æ� 
a� �kg/s/ha� 

Ps0Ç48hr 
Ç(81.98haà0.20) 

2.026×10-6 1.696×10-5 
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«õÖ 678÷áõé÷­áæ¤

çèç

çèã

çèæ

çèé

çèê

çèë

çèì

ãæîçç ãêîçç ãìîçç ãïîçç æçîçç ææîçç çîçç æîçç êîçç ìîçç ïîçç ãçîçç ãæîçç

«
õ
Ö
¹ø
ò
ù½

pqr

 
 

� 4-2-3� � C� C-3�Y�½?E��C?iHI|}� �E RC2 
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÷�Qu»»Ü�R

PPM9:½¾¿HI|}���C�/à;<=>:�·Céê����ëJ%?�A

B#�ñò�st�½?Í�B#.S0:½¾¿HI|}���M��=1{%C;.[

\O 
 
÷���HS���\T�CD

ç�ÓÓã�èB�<\Léê����ë9?¬h�� 130ha<=:?¬lJýB#�
ë<B#�ë.êx=>ø�ëC���[\.ST1O 
�]�?¬É� 
���B��E 
�Ç�HI|}á�â�ã 
 
���3oUV

éê����ë9?¬lJ½�BC*+ü�áÓk.¤\L?¬��5-1-1�@, 130ha�
<=1O 
�1:<�M9%?@M?¬@,p� 5-1-1CÉ�MóôÄcMNL<êx=1O 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

� 5-1-1� � � � éê����ë�130ha� 
�?¬ 109:?¬ 9<yz{.nX?1DCéê?¬� 
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ãçóú

ãçóú
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æçóú

æçóú

æçóú
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��É��
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� 5-1-1� � ����ëêxÉ� 
ü!� 1P� UV� WY�

¬��^yXm±Ée+� �� �4Y �

��o��ámZ!+� ÉÉiÇÃ� b� �

��o¯\��mke+� [� \� �

��o¯\��]m%e+� ÉÉ� ^ �

¬��o¯\��mkÁ+� [� ^� �

¬��o¯\��]m%Á+� ÉÉ� w �

_Ì`X� j� � �

��¢��µ�_� É�iaiÇ¾� �4��b �

3¡¢£� �� Y ap«âbc�

defugW´h� L� �4�\ ap«âbc�

defugW´i� L� �4j �

 
 

�1�ìk�2

ÀÁ=1456Ø(� JAMSOOP ver.1.1.0M9CQJ~��E.B�J23.S¦P
<pqrMNLOPPM9Z�C 12 �E.����E<=>23e�+�n.S¦P<
<=1O 
Xe:�E��ã9éêÄJÏ�=1VCMNLO 

� 5-1-2� � B��EÉ� 
µp÷
ûü÷

ôµp8
 ññ¤÷

ýþµp��
 ññòãç v¤÷

µp��rÄ÷
 v¤÷

ã÷ ïèë÷ æèç÷ ãæç

æ÷ æèë÷ ãèç÷ éç

é÷ ðèë÷ æèç÷ ãêç

ê÷ ææèë÷ ãèç÷ ãçæç

ë÷ ïèç÷ éèç÷ ãëç

ì÷ ìèç÷ æèç÷ ããç

í÷ êãèë÷ ëèë÷ íæç

ï÷ ãéèç÷ æèç÷ ãïç

ð÷ ãèë÷ çèë÷ éç

ãç÷ æèë÷ çèë÷ éìç

ãã÷ ìèç÷ æèç÷ ìç

ãæ÷ ããèç÷ æèç÷ ãêç
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�9�µ¶56ÙÚÛuÜ

"� ·�kl��|}j Pp0e�+|}?iÆ� C� 
½¾¿HI|}���J	�J�ü<XLá�â�ãCvx9:«FG?je�+�v

.ÊJ:EFh�N1�C�Á_|}j.ox=>vx\LO 
 

þ·�kl��|}j(Pp0) 
Pp09?¬eJ:ø�YJefL�Á_|}jC 0.5.<\LO 
�Á_|}j(kg)}«FG?j(m3/s)à�?�v(mg/L=g/m3)à86400(s)´1000 
ø�vÕ¸C�?�v9Z�C<e�vx=1O 

 
� 5-1-3� � �?�vCvx(mg/L) 

 BOD COD SS T-P T-N 
�?�v(Ì/L) 200 150 180 5 30 

 
þ|}?iÆ��C� 
|}?iÆ� C9Z�C@J��:���lMªFÄJoi�-LO 
C}«FG�?�và1.2ÇPp02� ^^^(SSZl) 
C}«FG�?�vÇ�Pp0^��??j�̂ ^^(SS) 
 
þß×?j(qc) 
ß×?j9ø?¬JefL��?H�jC 1/10}0.0001m3/s/ha<=1O 
 

�� ��há�â�ã 
��há�â�ã9� 5-2-3J[\�¦vx=1O 

 
� 5-1-4� � ��h���á�â�ã 

 BOD COD SS T-P T-N 
·���hQ�|}j 

Ps0� �kg/ha� 5.0 4.0 5.0 0.35 2.9 

��hQ�|}?iÆ� 
K� �1/mm� 0.1 0.15 0.4 0.35 0.01 

U°Æ� 
a� �g/s/ha� 0.029 0.023 0.029 0.002 0.017 

ß×�EcQ 
rc� �mm� 2.0 2.0 2.0 2.0 2.0 



5- 4 

÷�1�lmnoul��:;

PPM9:B#uvX=C{%Cìí�î�ìï�ð�.[\O 
�]��E<?j:HI|}jCÅÆC; 
����vÕ¸íC23ð�C; 
�Ç�yz{no 
�Ü�E�#�$�n 
 
 
����2 3_�µ¶56_�78�p

$�EjC�XL�E]:Ü:�.B�<=1:4�?MNL?¬ 10 ©KC?je�
+HI|}j(yz{�C?j*+HI|}j)C?i23ð�.;<=>[\O 
�Xe:�Ej<?j^|}jC!CC
�5��C�[9 JAMSOOP �,C
�5
�[���M9BH=>0X01D:Z�J[\
�59:23ð�.[8Ò�Myz=

1VCMNLO� 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

� 5-2-1� ?¬ 10JefL�E]MC23ð��?j:BOD� 
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� 5-2-2� ?¬ 10JefL�E 4MC23ð��?j:BOD� 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

� 5-2-3� ?¬ 10JefL�E 7MC23ð��?j:BOD� 
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�1��hü!Ø���:;�p

�E 4JB\L?¬ 10©KC?je�+�v 5Õ¸CHI|}jC23ð�.;<=
>[\O��g:��g:�¼�Jn0>9Xë!UC?i�9<XT>0Lp:��:

�¼�9�9p�X�:�EîPC	�8JHI|}C?ip�­=>0LOP-9:�

�9kl|}?iC���@p�XLP<:T-P 9�?�vp®C�vÕ¸JB=®�0
1D:?iÆ�p²�¡XLP<J¥�\LO 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

� 5-2-4� ?¬ 10MCøÕ¸C23ð���©K?j:BOD:COD� 
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� 5-2-5� ?¬ 10MCøÕ¸C23ð���©K SS:T-P:T-N� 
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�9�q×IÎ�

� �E 1:Ü:�JefLyz{Cnoð�
�5.� 5-2-6r� 5-2-8J:�1 12�
EC�nð�.� 5-2-1J[\O�­CHI|}j9:yzîC BOD.[=>0LO 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

� 5-2-6� � � � yz{noð���E]� 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

� 5-2-7� � � � yz{noð���E 4� 

3_�

q×� GH%�

3_�

q×� GH%�
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� 5-2-8� � � � yz{noð���E 7� 
 
 

� 5-2-1� � �E 1r12.B�<=1yz{JefLno�n 
÷ ÷ QÊ��÷ ËÌ��÷ ����÷ �÷

�8¹ñé½÷ ìéàçêð éìàðæê ãçàëãæ ããçàêïë

���678¹	ø½ ïàãêã éàðíê ðæë ãéàçêç

��
678¹	ø½ ïãê æàíïæ ðæë êàëæã

����÷ õ õ ð ÷ ÷

 
 
�R�2�rBsÌÎ

?¬ 4CE�#�$©KCzyz%?Jn0>9Z�C<e�MNLO 
 

� 5-2-2� � �E 1r12.B�<=1E�#�$JefLno�n 
����8÷ ����678÷ ����÷

ñé÷ 	ø÷ �÷

ããàéæë ðëæ ð

 
 

3_�

q×� GH%�
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÷�9���tC�uW

PPM9:B�?¬JñòuvCóô.ST1{%C;.[\O 
�]�E�ñòuv 
���ñòrÔCvx 
�Ç��E<?j:HI|}jCÅÆC; 
�Ü�yz{�n 
�Ý�E�#�$�n 
 
���2���tC

CDJE�ñòuv9:¢h�
hJñòC.¤\Lñò�\�ñò6î�ý:��/

C�0�	08�©KXLò��
��pNLO 
CDJñòuv.óô\LP<J��:óô=1�ë©KC?ij9� 5-3-2 J[\�
¦J:ñòrÔ½p¡=º©-1VC<XLO 
 

�
�â�T�
<��U

<���
�â �
�â

<�T�
<��U

º»Âg'l

<�T�

<��U

º»�U

º»�U

º»Âg'l
º»�U

�§��

 
� 5-3-1� � ñòuvCóô�â�� 9) 

 

º»k³

Q

 

� 5-3-2� � ñòJ�L��C�â�� 
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�1���áû�CD

ñòuvCv1J��:µñò¬/p 0.5©K 0.4�:@,JB=> 1X�|\L<ê
x=1Oñòr 10mm/hrCñò¬p 1XT�\LP<M:?¬�?M 1mm/hrCñòB
#<XLOXe:,C®Cvx9§¨=>0X0O 

 
� 5-3-1� � ����ëêxÉ��ñò� 

ü!� 1P� UV� UVm��+ WY�

¬��^yXm±Ée+� �� �4Y �4v

��o��ámZ!+� ÉÉiÇÃ� b� b�

��o¯\��mke+� [� \� \�

��o¯\��]m%e+� ÉÉ� ^ ^

¬��o¯\��mkÁ+� [� ^� ^�

¬��o¯\��]m%Á+� ÉÉ� w w

 
�9��2 3_�µ¶56_�78�p

�E]:Ü:�.B�<=1:4�?MNL?¬ 10©KC?je�+ BODC?i23
ð�Jn0>:B#X=Cç�Ó<Cùú.;<=>[\O?j^BOD C��<V:B
#X=��V�|=>0LO 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

� 5-3-3� ?¬ 10JefL�E]C23ð��?j:BOD� 

ìw
¥~xy

ìw
¥~xy
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� 5-3-4� ?¬ 10JefL�E 4C23ð��?j:BOD� 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

� 5-3-5� ?¬ 10JefL�E 7C23ð��?j:BOD� 
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�R�q×IÌÎ

�E]:Ü:�.B�<=1yz{C?je�+HI|}jC?i23ð�Jn0>:

B#X=Cç�Ó<Cùú.;<=>[\O�1 12�EC�nð�Cùú.� 5-3-2J[
\O�­:HI|}j9yzîCHI|}jMNLO 
�E��@,JB\LñòuvC��Ó�06��J��:?j^HI|}j<V@,

ÄJ	�8p5�=>e�:�1B#¢9�E 1:4 M) ©JÁ_=>01zyz%?
p:ñòu#J��Á_=X¡XT>0LO 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

� 5-3-6� � � � yz{noð���E]���nB#X=:�nñòB#� 
 

3���zuv�y{�

m�4\Y|�4jY }+�

3���zuv�y{m~ b��|bb�}+��

é�q×��zuvy{�

�q×�3ß�/�LÒ�

ìwL��

��ìw�

�q×�3ß�/

3_�

q×� GH%�

3_�

q×� GH%�
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� 5-3-7� � � � yz{noð���EÜ���nB#X=:�nñòB#� 
 
 

3���zuv�y{m�4�|�4\ }+�

�q×�3ß�/�LÒ�

ìwL��

��ìw�

�q×�3ß�/�

3_�

q×� GH%

3_�

q×� GH%

3���zuv�y{mjY|jw }+



5- 15 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

� 5-3-8� � � � yz{noð���E����nB#X=:�nñòB#� 
 
 

3_�

q×� GH%

3_�

q×� GH%

3���zuv�y{m�4�|�4� }+�

�q×�3��zuv�y{�

ìwL��

3���zuv�y{m�wY|��Y }+�

�q×�3��zuv�y{�

��ìw�
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� 5-3-2� � �E 1r12.B�<=1yz{JefLno�n 
÷ ÷ |}�h�÷ QÊ��÷ ËÌ��÷ ����÷ �÷

�8¹ñé½÷
��÷ ìéàçêð éìàðæê ãçàëãæ÷ ããçàêïë÷

º»÷ ìãàðíí æðàìëð íàêéï÷ ððàçíé÷

���678¹	ø½÷
��÷ ïàãêã éàðíê ðæë÷ ãéàçêç÷

º»÷ ïàéïï éàêãì ìêç÷ ãæàêêê÷

��
678¹	ø½÷
��÷ ïãê æàíïæ ðæë÷ êàëæã÷

º»÷ ïéð æàéðã ìêç÷ éàïíç÷

����÷
��÷ õ õ ð÷ ÷ ÷

º»÷ õ õ í÷ ÷ ÷

 
� � 5-3-2J[\<e�:?¬�? 1mm/hrCñòu#.7u\LP<M BODHI|

}CÁ_p 4,521kg©K 3,870kg�:� 15A���-1O 
 
�÷�2�rBsÌÎ

?¬ 4CE�#�Je0>9:%?Â�9 9ÂMB#X=C{%<!`MNT1p:%
?�j9 11,325m3©K 8,184m3�:BOD%?|}j9 952kg©K 687kg�:,-W-
� 3X�<XT1O 

� 5-3-3� � �E 1r12.B�<=1E�#�$JefLno�n 

÷
����8 ����678÷ ����÷

ñé÷ 	ø÷ �÷

��÷ ããàéæë ðëæ ð÷

º»÷ ïàãïê ìïí ð÷
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÷�R�����uW

PPM9:E�#�CNL?¬ 4e�+yz{lJõ�ö.v1=1{%C;.[\O 
�]�E�õ�ö 
���õ�öCvx 
�Ç��E<?j:HI|}jCÅÆC; 
�Ü�yz{�n 
�Ý�E�#�$�n 
 
���2����

E�õ�ö9:E�#�):Ê��{©KCzyz��NL09-�E�CCm.st

�19��=:st=1EFG��.�EÑÒî:yz{�J��=>yz.S¦P<J

��:��/�¬��¤��-LEFG|}j�C��.�LuvMNL 1)O 
CDJE�õ�öC9@9:?dÀ`ØÙ<%?ØÙC�0J��:� 5-4-1 J[\9
@J½¶�-LO 

 
�1�����CD

Z�J[\;M99@�:�J�h\Lã��Cõ�ö.êx\LO 
E�#�$CNL?¬ 4e�+yz{Je0>:,-W-wj 1000m3Cõ�ö.v1

=:?¬ÜM9ÇQ Z�Czyz%?�.B�Jst(�¿):yz{M9?jp]�.�
�L<st.À`(�¿)\Lvx<=1O 
P-9?¬@,JB=:� 1.5mm½Cst�J�h\LO 
 
�9��2 3_�µ¶56_�78�p

stB#9zyz%?C¾?îC���yz{?dîC��.B�<=1B#MNL1

D:?¬]�JefL?j:HI|}9B#X=Cç�Ó<!`MNLO 
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� 5-4-1� � E�õ�öC9@ 1) 
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�R�q×IÌÎ

�E]:Ü:�.B�<=1yz{C?je�+HI|}jC?i23ð�Jn0>:
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