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3 Total Maximum Daily Load (TMDL) 
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s!_!T�C$�3;% c��a �	ECik $�1 q
89a ���>� &HCSS 
� )��
O'	f_ �#�"�c/ r�� !-�^*���	)	 1��"	) �$���#$6

TMDL )��B� 2��H3CSS .�� 1��43�� 
$�� +� ��$3�� )� +$% �)�$@
�')��"�	)	"+����$�/ �)�@
2�$��$�� ."_�K�$c3�� +3$��

�#$$A� �$$� s�$$� 1�$$�"r�$$�Q2K >/ 	�$$�% 
�4$$�$$,� )� K* 8$��
3�%$B#
)��B��H3CSS L���/ 	 1�� �#A� )� 	 +`$��:� x�$' x�$'

�')�#6/ )� 	 +`��:�"B��3�
#3W� 8�� +��©��_ 
��>
#$3�%�

�	)	 )�� #�%��- �� x�' L��/"<c/ 	
� 8%#- #4@
.��% 

)���� �#A�")��B����,� �W�/ H3�� +$� ��$�#� #$�^* 5���1�$�
�	)	"+� 	/)�`N
$A	#=
�'�$-�	"�c/ $� }3� 1�$��% +$�	 1��$� #

���'#3��)�_ #�"`��+2��"��3I' 8��T !��){(.
	�/ )� +A�/ !��D ��6� 2��� r�� 
�W� r�� +% 8�� 
�+$� 2�$�

:� )��	 \�� r�	f�I�+���#� !I%� .QUAL2K +>��/ 1�$� 1���
 .8����>
W� r���+�2�$��� �)�$� ��$NRU� $� r�$� !$=�� 2� �) 2�

`��+� a�#c3�� 2��
��� $�3� )� 	 ��12��$�� +$� ��`$��:� 5�$�2 +$]
WA�/ !��D
O'�%�.8$�� +$3�� }3� $� �$�/ #�� )� H$�)�$� +��$I� 


^*��	)	 1�$$�"x�$$' L��$$/ .8$$�� t$$�3c� ��$$,� )� +$$��=�	) +$$�
�
���'� ����/
`D 2���'O'�% !�+��'"4�/��N) �+�	�=�$� 8

�'�)����3��"�#$� �c$7�"#�)�$%"�$'"	 t$�3c� $�4$�/ ��	 +
^* r#3�%�1�� �'"	�1f�")� .���� +��=�	) )� #$?�- O'	f_ +$� �

�#$3W� 
3���$�c/ 
�^*��)� 1�$� #�$I� $� +$��=�	)+)�$U"+$% 
 ��]� �')��"�	)	"' )� 	 ����� #�%��-���.B#3�% ��,� 2�


)#	*�!
���2)� ���>/ 	 x�' L��/ 1�� �#��' 	 
��W� #���,� "�#� �'FQ��,��� 
����� L��/ "�#A� )�� 
%�*% �$�](

10 9 8 7 6 5 4 3 2 1
1830 1720 2170 1890 2180 2360 1780 1620 2650 1950 "�' 
���2)� ���>/

x�' L��/
38.85 38.85 38.85 38.85 38.85 38.85 38.85 38.85 38.85 38.85 x�' L��/ )��,�

)#	*A!H3�)��B� �#6��NCSS ��,��� 
����� L��/ !- )� �' H3�)��B� #��� �� +I��,� )�
T�C$�3;%CSS���Z1

��<�C
=
��: T�C$�3;% T�C$�3;%HBO T�C$�3;%PSO T�C$�3;%CSSr�#[h

�D�H

1590 - 174000 15000 1630 
L��$/ "�$' 
���2)� ���>/ 
�#3�%

x�'
38.85029448 38.85029448 38.85029446 38.8502939 38.85029448 x�' L��/ )��,�
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&'(p�+�`� r�� 
�% �#6��N 2���+��W� r�� !-)� 2�� TMDL 

<c/
�� .�� +3=��#_ ����� +3���� ��A	 �)����3�� �- 2��W
8$��
�#�"3�����
� +��>��/ x�' 

���#>/ �$�t��$� �$� 5�$���' +$%

�W� )� 	 O'�%�$<c/ ��$A	 [�$N 8
� ��#3$7��$')��  �$�]� 
"
�	)	"� �)+8��+� L��/ 
�� +� �)	* 8�� #�2 �)�@ 

)(�(
















∑ =

Np

1i jLaod

1Minimize 

+��J +� �"+%

)Fu(DOi ≥ DO standard 

\��	) 
�� )� +� 
Nc $$B#3�% ��$$,� ���$$>/
�Np �'�$$-�	 ���$$>/"�c/$$� �1�$$��% +

Deviationi <c/ )��,�
� 2��$I%� 5���)� r�$�:� 5f #$' $�2� .
B#3�% ��,�	 
Laodj ���')�� 5��"^*�	 1���	)")� +$��=�	) +$�

#'���,� 2� .jI%� )��,� .8���2�$]� r��:� 5f|��$�
[#$J)�
B�.8�� #3 $B#3�% ��$,�
$��#:� +$<,� +$� )� 	 12�$� #$' \$�	 )� 


I%� )����� +� +A�/��)�.8�� 1�� +3�#J #9� )� (r��:� 5f 

#$$' )� �#$$A� 2� +$$�-#�")�$$�B��)� H3 $$<c/ ��$$A	 �)�$$@�

#?�#A p�+��"$� �)�	 x�' L��/ +�
��$� ��-R<$@� +$% � +$� $� 


#A x�' L��/ �x�' L��/�� 1�� +�
�J��$�& �$� .���5�#$% #$��#� 

<c/  ��]�
W� r�� ��'�+�>� 2��
#' )� <c/ 5�#% #3�% +&
�'

N )� 	�}/ r�- 
���')�� #"�	)	"�
��� $� K��$A +$� #$/�	2 �$/ �
W��� )� +%) x�' L��/ +��.��#� (8�� #4@ �]� 

)Fv(
















∑
∑

=

=
Np

1i j

i
Nc

1i

Laod

PCviationDe
Minimize 

)VQ(If DOstandard – DOi > 0 � Deviationi = DOstandard - DOi

If DOstandard – Doi ≤ 0 � Deviationi = 0

)� +<��)(�PC#? ��#A p�� )� +$% 8$�� +� $� 
O'	f$_ �$�
 [�]���.#�"�:/���I- !�8	) #� �'"W� r���+���N 2��FQQ 

.8�� 1�� K�c3�� 
W� r���+�+� 2�� % +$� ��$�#� x�$' L��$/ +`$��:� )�9���4$�8
� �+��=�	)�% ��NRU� ���2��4
#' +� ���#� $� $B#3�% ��$,� 2� .


`$� r�$� .8���+% 2�$��$4
�$')�� +$� +$A�/ �$�"�	)	"��$c3��


+� "�	)	 �')��) ��)j +�B	� 8�>D�� 
����/ ��]��(+��=�	)

+�`� r�� 
���=�#�+�`� )�9�� +� 2��
�* 1#��_ "2��


3�#J #9� )� 	 H���/ "�'#�}3� +� +A�/ �� x�' L��/ +`��:�


<c/�)�	 	 �'5�#��W�* +� +��#A

1���) H3I�� )� tD�/ )��>� +� ��*®H��


A	#= 

1���^* )��)"�'

(H3I�� +� "�	)	 

"�� +� ��)j 8�#-#����� 

��)j ���A 8N#� 	 8�>D�� +`��:� 


��

#�=
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)��B��W� H3�+��#A� 2��
����% ��$NRU� 	�$4
)� �) #$9� �)�$�
3=��W� r�� )��+�� )�#D 2��
�.�' 

�!�!�!��$�� �0;�7� 
� )��
O'	f_ +��=�	) 2�)��) ���(�#�"r�� 2��"5��� 5�$7� 	
�)�%
�W� r����$� 1��43�� 2�� +� !�$�)|(1��� . �$'"� �)�$� $� 2�
�#�"r�� 2��"8$m�4- 5��2�$� \$��/ 1�$� +$e�)� b)��$J 2� 2�
:��2 \�#�* 8I��60% r#$3�% 1	#J 	�4$�B�% +$,<�� K* 8��#4 $��X

�� +�W/]Vh �VP�Vo	Vq[.
3�ID
+$� +��=�	) 2� r�$U�X/(�� %�1�	�$:� )� +$% #3��$�

��A	#= �/ r��7�#3�
)�$��"r�$� ��)�� )�#$D 5�3B�$� 2�$�".�$�
1��� �'"� )� 1�� 1��43���+���#� 2� �b)��J 
�'"�#�)�$%"�$_�O

)��) ��� 1��� 	�'"8�* r#3�% O%)� �' )�$�) �$�� .�$� a�#c3$��
�#� +��=�	)"�#����#:� \
���"K*|/X�+$A)� k��$I�� )�

^�A 1��) 5�3I��/"r�� (0��� �#$� 	 �$� r�$�"8:$@ ]�$�

1��� 2� r�� �'"r�� 
e	d 1��0��� �#$� )���$�� \"K*|/0�

+A)�k��I�� �� 1��43��.
�#�"J���
' �� �#��#A ����
���
K* 2� �'"2��2#�$�

� �)�	��� H3I
:<$� K�$��	) ��� ���
1�	�$:� )� �$'"x�#$U�

�]/ +��=�	)�#A pB�D )� 	 1�� L�5��'"N#�
8�ID )� �'
�+$�
 �)�	 +��=�	)
���� � +$% $�' )�#A 
$�5��J��$B*
�$'"$���
2�

�2�
�'"2)	�7%"� +��=�	) x�#U���� 1�.
+� +��=�	)XXr�U �� 12�� �'"I,/ �	�43��#' 	 �� H+$� 12��

5��B� �'"/�`��:�
B�U +%
2� #3�%0%�� �$�)�� #3��$� $� $I,/ ��H
+=��#� ���>/ .�� #A 	 �'�5��'"N#�
/#/ +��p(	���$N ��$� .

% #3��)�_�4
�)� +>B�<� �)���
O'	f_ $I%� ��`�%�+$� 8`$I� 5f
 �`�� 8B�-{)� +% 8��X|$B#3�% +<,�
.$& +$��=�	) r�$U )�

��1��� . �'"�� +� ���#�
�$'#3��)�_ 	"%�4$�+=�$�#� )� K* 8
r	�A )� "�'|	�	j r�$��% L$<,� Y<� .8�� 1�� 1�)	*2+$,� �"

1 New River 
2United State Environmental Protection Agency(USEPA) 
3California Regional Water Quality Control Board 
4 Do Deficit 

� ���1)��% p�'"(:(�#N �� � 	 �'�p�'"12�$� )� �	�43� �$'"
r	�A )� t�3c��.8$�� 1�$� +e�)� �^* )�$� L$`���+$<,� 1�$� �"

���
2�cBOD +���3�� )�"=#�
12�� $� �)�	 �$'
�$����' ����$�
 r	�A�)���,� +� +A�/��.�� +3�#J #9��#r	�$A )� 1�$� +e�)�|�

$$�
�W� 5��$$/$$�% +$$% ��4$$�$$B* #$$T� )� +=�$$�#� )� K* 8J��
�$$'"
I� 8��^����_ )���8�� 
��+)�U "� +%�I%� 5���5f#3�% r��:�

 2�(���
[#J)�B��#���� .8�� #3��#$� 
"1��� 2� 1��43$�� �$'"�$�

�#� +��=�	)"r�� 2��"	5��2* �)�%
�)��B��H3�1�� 1��� +>��/

�����,� ��^* #�1�� � .��$� 1��� O'�% 8��^�� )� �' $� �) p$�<� 

��
� )�U
� 5��/�+��=�	) )� +% ���� 5�)��) ��� +�r�$�N� )�9��

���D$��N) 	 
�I%� �)����3�� �- 8�:� 5f$r�� 	TMDL ���� �$+

r	�AP����( �� 4�89b� 
$%	�� 	H%# ���(�� ������%$�h

3.625 m3/s 
��

30.50 ⁰С ���

5786.00 Umhos �)	�%

46.00 mg/L ���A 
��>� ����

0.66 mg/L r��:� 5f�I%�

30.00 mgO2/L CBODslow 
20.00 mgO2/L CBODfast 

5890.00 ugN/L 
B* 5d	#3��

8161.00 ugN/L NH4-Nitrogen 
200.00 ugN/L NO3-Nitrogen 

3400.00 ugP/L 
B* #4I�

5160.00 ugP/L 
��>� #4I�

4.00 ugA/L 5�36�R_�3��

233.00 mgCaCO3/L 8�����D

7.82 � pH 

&'(t!r�� )� +��=�	) 
?#� !6� 

r�� )� 
B#3�� ��,�

12�� 1)���+��=�	) H�I,/ "�'

1���^* )��
N#� "�W���#A 	 "�	)	 "�'
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)#	*~!+=�� #� 1�� yR@� ���c7� 
$%	�� 	H%# ���(�� ������%$�h

3.625 m3/s 
��
30.50 ⁰С ���

5786.00 Umhos �)	�%
46.00 mg/L ���A 
��>� ����

5 mg/L r��:� 5f�I%�
0.00 mgO2/L CBODslow
0.00 mgO2/L CBODfast

1000.00 ugN/L 
B* 5d	#3��
1550.00 ugN/L NH4-Nitrogen
200.00 ugN/L NO3-Nitrogen

1000.00 ugP/L 
B* #4I�
1000.00 ugP/L 
��>� #4I�

4.00 ugA/L 5�36�R_�3��
233.00 mgCaC

O3/L
8�����D

7.82 - pH

)#	*N!+��=�	) 
6�B	)��' ���c7� 
F�C�h �����
` m#�( �����
` @E
��� BC�D �$�E` B
( )���` B
( )���` ��� �G�1 �$�](

105.55 106.63 0.045 0.24 0.0004 5.00 1
103.9 105.55 0.045 0.24 0.0004 5.07 2

100.68 103.9 0.045 0.24 0.0004 5.20 3
97.44 100.68 0.045 0.24 0.0004 5.33 4
94.73 97.44 0.045 0.24 0.0004 5.44 5
91.79 94.73 0.045 0.24 0.00035 5.56 6
87.41 91.79 0.045 0.24 0.00035 5.74 7
85.53 87.41 0.045 0.24 0.00035 5.82 8
79.71 85.53 0.045 0.24 0.00035 6.06 9
79.05 79.71 0.045 0.24 0.00035 6.08 10
77.44 79.05 0.045 0.24 0.00035 6.13 11
75.68 77.44 0.045 0.24 0.00033 6.20 12
73.35 75.68 0.045 0.24 0.00033 6.29 13
72.53 73.35 0.045 0.24 0.00033 6.33 14
71.16 72.53 0.045 0.24 0.00033 6.38 15
63.3 71.16 0.045 0.24 0.00033 6.70 16

62.08 63.3 0.045 0.24 0.0004 6.75 17
54.77 62.08 0.045 0.24 0.0004 7.05 18
51.27 54.77 0.045 0.24 0.0004 7.20 19
46.08 51.27 0.045 0.24 0.0004 7.41 20
45.63 46.08 0.045 0.24 0.0004 7.43 21
34.63 45.63 0.045 0.24 0.00043 7.88 22
31.6 34.63 0.045 0.24 0.00035 8.00 23

29.07 31.6 0.045 0.24 0.00035 8.48 24
27.79 29.07 0.045 0.24 0.00035 8.72 25
25.67 27.79 0.045 0.24 0.00035 9.12 26
24.12 25.67 0.045 0.24 0.00035 9.42 27
14.26 24.12 0.045 0.24 0.00035 11.29 28
12.64 14.26 0.045 0.24 0.0003 11.60 29
10.91 12.64 0.045 0.24 0.0003 11.93 30
6.53 10.91 0.045 0.24 0.0003 12.76 31
4.8 6.53 0.045 0.24 0.0003 13.09 32

0 4.8 0.045 0.24 0.0003 14.00 33
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)#	*O!5��#A ���c7� 1���^* 	 
N#� "�' +��=�	) +� "�	)	 "�' 

CBOD (mg/L) DO (mg/L) ���)�С( )�1�m3/s( :%�����
` �	ECik $�1F�C�* # ��#$# ������< ���

29.9 4.07 30.83 0.1116 104.93 Calexio_WWTP 
2 4.09 29.65 0.959 84.92 Greeson(Drain 
2 4.09 29.65 0.959 79.1 Wormwood_Drain 
2 4.55 28.81 0.5319 77.43 Fig_Drain 

30.8 10.1 30 0.0057 72.51 Seeley_WWTP 
2 7.45 29.65 1.593 71.15 Bullhead_Slough 
2 7.45 29.65 1.593 63.29 SaltCreek_Slough 

10 5 30 0.0263 63.29 CentinelaPrisonWWTP 
6.4 5 30 0.0048 62.37 ElcentroWWTP 
8.2 4.3 30 0.0005 54.75 DateGardensMHP&McCabeSchools 

2 7.45 29.09 0.8866 51.25 Rise_Drain 
2 1.24 29.59 0.6632 45.62 N.Central_Drain 
2 4.09 29.65 0.6632 29.07 Drop3_Drain 

11.2 3.4 31.7 0.1665 27.8 Brawley_WWTP 
2 5.78 29.28 3.9009 12.65 Timothy2_Drain 

24.4 4.4 30 0.007 10.08 WestmorelandWWTP 

� +A�/ 8��^�� L�����#37"���� ��3�� 	 �����4�/ O�	 +�r��N� �
�	�:��8�'"�c/�^* +�1�$� r�$�N� 8$��^�� )� �+$��=�	) +$� �$'

.��� 2� �>�B�%���#`�4�/ �@)� �r�� 5��+�'
���$,� +��J��$B* #

�$'�#A� [�$]�� �$� 	 �� r��N� 8��^�� )�"$4�3c�
��$,��W� #�+$�

 r	�A��#�"+`��:��89�C 8�� #%j +� [2^ .���$/ 2#� �/ �'�

�#��I%� \�r�$�:� 5f|��$�
[#$J)�B�)� �)����3$�� �$- +$% #$3

 1��� O'�% �8�� +��=�	)��`W� .� ����#$� #37�% \�$4
+=�$�#�
C �#��>D�	 #
� +��I� )� �)�$� ��$]
�#��$�� ��$���2#$� �$- 
"

I%���#� r��:� 5f"J��B* O'�%
.�� +3�#J #9�)� �$3��$�� l
	
I%��B�% 2� �>� r��:� 5f���#`�)� +��=�	) r�U )� 5�!�� "�' o
	q+,<�� )� +��=�	) 5�& .8�� 1�� 1��� 5�7� �"$� �$��p2$���

'���' �)�� )�#D
��=
� �)�@
J�g��<� .�#!�� o��
#A�5�
�_ 8�� +� 8��^�� 2���
#A 5�� �)�	 #T� )� 8���5��'"$N#�


������ O
�1��� +$� +$A�/�� .�$�� +=�$�#� )� ��$'�$I%��r�$�:� 5f
oo/Q
��� #3�B )� [#J +$� +$A�/�� .8$�� !�$� q)�+$� %�#3��$�
��3���
� I%��:� 5f 2� #3�% r��F
��� #3�B )� [#J 5�$7� +$% 8$��

>?	 2��I� 8�� 8��^�� �� )�
% )� .�'��#3��$�Z/qZ�+$��=�	)
��#N +� 1#c@ .FV#3�  �4/)� 	V��$A	 +$��=�	) #3I� )� #3�

I%� +% �)���5f'�
��=
� [�]��
I%� 	 �'���	�$- �/ r��:� 5f
Z
��� #3�B )� [#J ������ O
�+� .��� B��^* �	)	 !�1�� r�U )� �' 

&'(M!1���^* 	 +��=�	) +��_ \��#� )� 
�� )����� "�	)	 "�' 

&'(N!1���^* 	 +��=�	) +��_ \��#� )� r��:� 5f�I%� )����� "�'
"�	)	 
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)#	*�!�	�43� "�'�#A� l��3� 
%�*% �$�](TMDL (kg/day)

F0X/|(�(�
V(�/{�|�{
Z0�/|((�|
h��/|(�{{
P(0/{�{�X
o�(/{��0|
q�(/|(X�{
u��/|�0��
v�0/|(��X
FQX�/{���(


�������|/|����
)��>� x�#:��(�/���

)#	* �!"�#A� +� ���#� "�	)	 1���^* "�')�� +��W� l��3�(
�	ECik $�1��#$# ����C�h cC%�(

Calexio-WWTP (
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