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SECTION 1 
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SECTION 2 

2 PURPOSE 
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3 MODEL PROJECTIONS 
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Figure 3. Unit Response Comparison of Ammonia Base Model and Stockton RWCF Ammonia=0
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Figure 4. Unit Response Comparison of DO Base Model and Stockton RWCF Ammonia=0
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Figure 5. Unit Response Comparison of DO Base Model and No Algal Processes
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Figure 6. Unit Response Comparison of DO Base Model and No Upstream Carbon Load
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Figure 12. Spatial Comparisons of Summer Water Quality Model Base and Projection
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Figure 13. Spatial Comparisons of Summer Water Quality Model Base and Projection
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Figure 14. Spatial Comparisons of Summer Water Quality Model Base and Projection
DATE:  4/20/2006 TIME:  9: 8:37  
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Figure 15. Spatial Comparisons of Summer Water Quality Model Base and Projection
DATE:  4/20/2006 TIME:  9:21:18  
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Figure 16. Spatial Comparisons of Summer Water Quality Model Base and Projection
DATE:  4/20/2006 TIME:  9:44:39  
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Figure 17. Spatial Comparisons of Summer Water Quality Model Base and Projection
DATE:  4/20/2006 TIME:  9:57:36  



0

30

60

90

120

150

# 
D

ay
s

w
ith

 D
O

 V
io

la
tio

ns Stockton DWSC Q=1,750 cfs
SJ

R
 R

3

SJ
R

 R
4

SJ
R

 R
5

SJ
R

 R
6

SJ
R

 R
7

SJ
R

 R
8

0

30

60

90

120

150

# 
D

ay
s

w
ith

 D
O

 V
io

la
tio

ns Stockton DWSC Q=1,500 cfs

0

30

60

90

120

150

# 
D

ay
s

w
ith

 D
O

 V
io

la
tio

ns Stockton DWSC Q=1,250 cfs

0

30

60

90

120

150

# 
D

ay
s

w
ith

 D
O

 V
io

la
tio

ns Stockton DWSC Q=750 cfs

0

30

60

90

120

150

30 28 25 23 20 18

# 
D

ay
s

w
ith

 D
O

 V
io

la
tio

ns

River Mile From Boundary

Stockton DWSC Q=250 cfs

         Base 2001 Model-Stockton Average Summer Q=425cfs
         Projected Model-Variable Stockton Summer Q

Figure 18. Comparisons of Water Quality Model Base and Projections
Summer (June 1-Sept 30, 2001)



�����

 

���/��1�
��5�5B�?�
B���,��
�5
�,�0+	
��5��
�61�?5��:�/���C�(9�	65���B�5��5�����,��4�
�?�
B��
B�,�

�:5�,/�
��5� ;���C� �99(=� 
B�
� �0�	�
�� �� ��� /��1�
��5� �		+,,�0� �
� ���� 61�?5� �6� �C(99� 	65C�

4��5+,�0� �
� 
B�� ����� �!�� 4�
�,� �:�/�� 
B�� �
�	7
�� �#�"�� � �--,�G�4�
�12� �(E� �6� 
B��

4��5+,�0��!��61�?��5�0�/�,
�0�
���+,5��+
�66�,�5+1
�������61�?��6��C�*(�	65���
B���#������
�

�C(99� �0� �C*(9	65� 
B�� +-5
,��4� :�+0�,2� 	�	�
,�
��5� �,�� �0@+5
�0� �5� 0�5	+55�0� �:�/���

�B�,�6�,�� 
B�5�� 5	��,��5� ,�61�	
� :�
B� 
,�5-�,
� �0� +-5
,��4� :�+0�,2� �66�	
5�� �B�+�B� 5
�11�

	�+
�0� �5� /��1�
��5C� �
� B��B�,� 61�?5����	�	�
,�
��5� �,�� 	1�5�,� 
�� (�9� �,� %�9� 4�H��� �B�5��

,�5+1
5�5B�?�
B�
��
�
B�5��61�?5����/��1�
��5�?B�1��,�0+	�0��,��5
�11��		+,,����
�1�	�
��5��*��0�

�>���

���� ���0���	�����������	
�������

�B���
�	7
���#�"�-1�5�
��,�0+	���44�����661+�
�	�	�
,�
��5�
����9�4�H����
B��

5+44�,��6� �99%����0�1�-,�@�	
��5�?�,��0��� �
�
B��6�/��61�?�5	��,��5�?�
B��#�"� �44����

	�	�
,�
��5�5�
�
����9�4�H��
��-,�@�	
�?�
�,�.+�1�
2��4-,�/�4�
5���
B���#����

��4-�,�1� 	�4-�,�5�5� �6� :�5�� 4�0�1� �0� -,�@�	
��5� 6�,� 
B�� 6�/�� 61�?� 5	��,��5� ?�
B�

,�0+	�0��#�"��44�����
���550�1�C���C���C���C��&C��(C��%C��*C��>��0�
B���+,�����5��B�/��

:������,�
�0�6�,�
B�����2��,�5�4+1�
���-�,��0��0��,���	1+0�0���
B���--�0�G����6�
B�5�,�-�,
��

�-�
��1�6��+,�5��6��44�����0��
,�
�D�
,�
���,��5B�?���"��+,�5��AC��0��9C�,�5-�	
�/�12�� ��B��

:�5��4�0�1��/�,����5+44�,��44�����
�����5�9�&�4�H��������#����44����6�,��11�
B��6�/��61�?�

5	��,��5� ���,�112� ,�61�	
5� 
B�� +-5
,��4� :�+0�,2� �6� �--,�G�4�
�12� 9��� 4�H�� ,�5+1
��� �� ��

�--,�G�4�
��9���4�H��,�0+	
������5
,��4��44����1�/�15����
,�
�D�
,�
���15��5B�?5�,�0+	
��5�

�6� �:�+
�9�(�4�H����B�5��54�11� ,�0+	
��5�?�11��
��4-�	
�	B1�,�-B211���1�/�15�5��
B�
�
B���12�

�66�	
�5B�+10�:��6,�4�,�0+	�0��G2���	�5+4-
���0+,����
,�6�	�
�����"��+,�����	�4-�,�5����

6�,�
B��6�/��61�?�5	��,��5�?�
B� �0�?�
B�+
� �
�	7
�� ���� �44���� ,�0+	
���� � 
� �--��,5�
B�
�

,�0+	���
B�������44����?�11�-,�/�0�����/�,�����6��1�55�
B����4�H���G2���:��6�
�+0�,�
B��

�(9�	65�5	��,���?�
B�1�55�:��6�
��5�61�?��	,��5�5���B�5��5�1�7�12�0+��
��6�5
�,�61�?�,�
�5��0�1�55�


�4��6�,��
,�6�	�
����1���?�
B��,��
�,�0�1+
�����

�5���"��+,���>C�
B��+4:�,��6����/��1�
��5�6�,�
B��:�5��4�0�1�5+44�,��99��	�1�:,�
���

�0���	B��6�
B��6�/��61�?�5	��,��5��1���
B�������#���?�
B��
�	7
���#�"��44����,�0+	
���

�,��5B�?���"��+,�������B��+4:�,�0����/��1�
��5��,��,�0+	�0�6,�4�A9�
��%9��
����?�
B��#�"�

�
,�6�	�
���

��1� ����2��
	�
���	
�����������������3����� ������	�

��0�1���?�,7�+0�,���57�(��0�	�
�0�
B�
�
B��4�@�,��0�4��,��61�?5�	��-,�/�0��5�+,	�5�

�6�+
,��
5��0�	B1�,�-B211����0�
B��4�@�,��61�?5�5+	B��5�
B���+�1+4���0��
��51�+5���/�,5�

	���	
��5�5�+,	�5�6�,�0�1+
���� �"�,��G�4-1�C��B���+�1+4���0��
��51�+5���/�,5��00�61�?�?�
B�

/�,2�1�?�	B1�,�-B211���5��
B�
�	B1�,�-B211���	�	�
,�
��5� ,�5+1
���6,�4���
B�,��,�?
B�:�
?���

�
�/�5���0�!�,�1�5��,�6,�4��-+
5��,��,�0+	�0��
�!�,�1�5���B�������4�0�1���?�,7�B�5��15��



0.0

0.5

1.0

1.5

2.0

N
H

3 
(m

g/
L

 a
s 

N
) Stockton DWSC Q=1,750 cfs

Stockton RWCF

<__

SJ
R

 V
er

na
lis

SJ
R

 M
os

sd
al

e

SJ
R

 R
1

SJ
R

 R
2

SJ
R

 T
B

SJ
R

 R
3

SJ
R

 R
4

SJ
R

 R
5

SJ
R

 R
6

SJ
R

 R
7

SJ
R

 R
8

0.0

0.5

1.0

1.5

2.0

N
H

3 
(m

g/
L

 a
s 

N
) Stockton DWSC Q=1,500 cfs

0.0

0.5

1.0

1.5

2.0

N
H

3 
(m

g/
L

 a
s 

N
) Stockton DWSC Q=1,250 cfs

0.0

0.5

1.0

1.5

2.0

N
H

3 
(m

g/
L

 a
s 

N
) Stockton DWSC Q=750 cfs

0.0

0.5

1.0

1.5

2.0

65 55 45 35 25 15

N
H

3 
(m

g/
L

 a
s 

N
)

River Miles From Boundary

Stockton DWSC Q=250 cfs

         Base 2001 Model-Stockton Average Summer Q=425 cfs
......         Projected Model-Variable Stockton Summer Q, RWCF NH3=2 mg/L
         Shading is Standard Deviation

Figure 19. Spatial Comparisons of Summer Water Quality Model Base and Projection
DATE:  4/20/2006 TIME: 14:46:15  
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Figure 20. Spatial Comparisons of Summer Water Quality Model Base and Projection
DATE:  4/20/2006 TIME: 10:59: 4  
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Figure 21. Spatial Comparisons of Summer Water Quality Model Base and Projection
DATE:  4/18/2006 TIME: 13:53:38  
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Figure 22. Comparisons of Water Quality Model Base and Projections
Summer (June 1-Sept 30, 2001)
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Figure 23. Upper SJR Comparison of Model Base Calibration to 50% Reduction of Mud Slough Flow: Upstream of Merced R.
DATE:  4/19/2006 TIME: 16:32: 9  
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Figure 24. Upper SJR Comparison of Model Base Calibration to 50% Reduction of Mud Slough Flow: near Vernalis
DATE:  4/19/2006 TIME: 16:32:14  
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SECTION 4 

4 SUMMARY AND CONCLUSIONS 
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APPENDIX A 
 

TEMPORAL PROFILE 
COMPARISONS OF BASE MODEL AND PROJECTIONS 

AT 250, 750, 1,250, 1,500 AND 1,750 CFS 
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         Base 2001 Model-Stockton Average Summer Q=425cfs
......         Projected Model-Stockton Summer Q=250cfs

Comparison of Water Quality Model Base and Projection: SJR at Mossdale

DATE:  4/20/2006 TIME: 15:59:40  
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Comparison of Water Quality Model Base and Projection: SJR at R1

DATE:  4/20/2006 TIME: 16: 1:13  
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Comparison of Water Quality Model Base and Projection: SJR at Mossdale

DATE:  4/20/2006 TIME: 15:52:40  
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Comparison of Water Quality Model Base and Projection: SJR at R1

DATE:  4/20/2006 TIME: 15:54:17  
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Comparison of Water Quality Model Base and Projection: SJR at R2

DATE:  4/20/2006 TIME: 15:54:57  
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Comparison of Water Quality Model Base and Projection: SJR at R3

DATE:  4/20/2006 TIME: 15:55:37  
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Comparison of Water Quality Model Base and Projection: SJR at R4

DATE:  4/20/2006 TIME: 15:56:18  
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Comparison of Water Quality Model Base and Projection: SJR at R5

DATE:  4/20/2006 TIME: 15:56:58  
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Comparison of Water Quality Model Base and Projection: SJR at R6

DATE:  4/20/2006 TIME: 15:57:39  
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Comparison of Water Quality Model Base and Projection: SJR at R7

DATE:  4/20/2006 TIME: 15:58:19  
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Comparison of Water Quality Model Base and Projection: SJR at R8

DATE:  4/20/2006 TIME: 15:58:59  
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Comparison of Water Quality Model Base and Projection: SJR at Turning Basin

DATE:  4/20/2006 TIME: 15:53:37  
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Comparison of Water Quality Model Base and Projection: SJR at Turning Basin
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Comparison of Water Quality Model Base and Projection: SJR at Mossdale

DATE:  4/20/2006 TIME: 16: 6:36  
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APPENDIX B 
 

TEMPORAL PROFILE 
COMPARISONS OF BASE MODEL AND PROJECTIONS 

AT 250, 750, 1,250, 1,500 AND 1,750 CFS 
AND WITH STOCKTON RWCF AMMONIA = 2.0 mg/L 
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DATE:  4/20/2006 TIME: 15:10:39  
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DATE:  4/20/2006 TIME: 15:11:20  



0

20

40

60

80

100
 C

hl
-a

 (
ug

/L
) Surface

0

20

40

60

80

100

 C
hl

-a
 (

ug
/L

) Bottom

0.0

0.5

1.0

1.5

2.0

2.5

3.0

D
IN

 (
m

g/
L

 a
s 

N
)

0.0

0.1

0.2

0.3

0.4

0.5

 D
IP

 (
m

g/
L

 a
s 

P)

 

J F M A M J J A S O N D

0

5

10

15

 D
.O

. (
m

g/
L

) Surface

0

5

10

15

 D
.O

. (
m

g/
L

) DO Sat 

0

5

10

15

 D
.O

. (
m

g/
L

)

0

5

10

15

 D
.O

. (
m

g/
L

) Bottom

0

5

10

15

20

 T
O

C
 (

m
g/

L
)

0

50

100

150

200

 T
SS

 (
m

g/
L

)

J F M A M J J A S O N D

         Base 2001 Model-Stockton Average Summer Q=425cfs
......         Projected Model-Stockton Summer Q=250cfs, STP NH3=2.0 mg/L

Comparison of Water Quality Model Base and Projection: SJR at R5

DATE:  4/20/2006 TIME: 15:12: 0  



0

20

40

60

80

100
 C

hl
-a

 (
ug

/L
) Surface

0

20

40

60

80

100

 C
hl

-a
 (

ug
/L

) Bottom

0.0

0.5

1.0

1.5

2.0

2.5

3.0

D
IN

 (
m

g/
L

 a
s 

N
)

0.0

0.1

0.2

0.3

0.4

0.5

 D
IP

 (
m

g/
L

 a
s 

P)

 

J F M A M J J A S O N D

0

5

10

15

 D
.O

. (
m

g/
L

) Surface

0

5

10

15

 D
.O

. (
m

g/
L

) DO Sat 

0

5

10

15

 D
.O

. (
m

g/
L

)

0

5

10

15

 D
.O

. (
m

g/
L

) Bottom

0

5

10

15

20

 T
O

C
 (

m
g/

L
)

0

50

100

150

200

 T
SS

 (
m

g/
L

)

J F M A M J J A S O N D

         Base 2001 Model-Stockton Average Summer Q=425cfs
......         Projected Model-Stockton Summer Q=250cfs, STP NH3=2.0 mg/L

Comparison of Water Quality Model Base and Projection: SJR at R6

DATE:  4/20/2006 TIME: 15:12:41  



0

20

40

60

80

100
 C

hl
-a

 (
ug

/L
) Surface

0

20

40

60

80

100

 C
hl

-a
 (

ug
/L

) Bottom

0.0

0.5

1.0

1.5

2.0

2.5

3.0

D
IN

 (
m

g/
L

 a
s 

N
)

0.0

0.1

0.2

0.3

0.4

0.5

 D
IP

 (
m

g/
L

 a
s 

P)

 

J F M A M J J A S O N D

0

5

10

15

 D
.O

. (
m

g/
L

) Surface

0

5

10

15

 D
.O

. (
m

g/
L

) DO Sat 

0

5

10

15

 D
.O

. (
m

g/
L

)

0

5

10

15

 D
.O

. (
m

g/
L

) Bottom

0

5

10

15

20

 T
O

C
 (

m
g/

L
)

0

50

100

150

200

 T
SS

 (
m

g/
L

)

J F M A M J J A S O N D

         Base 2001 Model-Stockton Average Summer Q=425cfs
......         Projected Model-Stockton Summer Q=250cfs, STP NH3=2.0 mg/L

Comparison of Water Quality Model Base and Projection: SJR at R7
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Comparison of Water Quality Model Base and Projection: SJR at R1

DATE:  4/20/2006 TIME: 15:16: 4  
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Comparison of Water Quality Model Base and Projection: SJR at R4

DATE:  4/20/2006 TIME: 15:18: 5  
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Comparison of Water Quality Model Base and Projection: SJR at R5

DATE:  4/20/2006 TIME: 15:18:46  
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Comparison of Water Quality Model Base and Projection: SJR at R7

DATE:  4/20/2006 TIME: 15:20: 7  
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Comparison of Water Quality Model Base and Projection: SJR at R8
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Comparison of Water Quality Model Base and Projection: SJR at Turning Basin

DATE:  4/20/2006 TIME: 15:15:24  
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Comparison of Water Quality Model Base and Projection: SJR at R3

DATE:  4/20/2006 TIME: 15:24:22  
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Comparison of Water Quality Model Base and Projection: SJR at R4

DATE:  4/20/2006 TIME: 15:25: 2  



0

20

40

60

80

100
 C

hl
-a

 (
ug

/L
) Surface

0

20

40

60

80

100

 C
hl

-a
 (

ug
/L

) Bottom

0.0

0.5

1.0

1.5

2.0

2.5

3.0

D
IN

 (
m

g/
L

 a
s 

N
)

0.0

0.1

0.2

0.3

0.4

0.5

 D
IP

 (
m

g/
L

 a
s 

P)

 

J F M A M J J A S O N D

0

5

10

15

 D
.O

. (
m

g/
L

) Surface

0

5

10

15

 D
.O

. (
m

g/
L

) DO Sat 

0

5

10

15

 D
.O

. (
m

g/
L

)

0

5

10

15

 D
.O

. (
m

g/
L

) Bottom

0

5

10

15

20

 T
O

C
 (

m
g/

L
)

0

50

100

150

200

 T
SS

 (
m

g/
L

)

J F M A M J J A S O N D

         Base 2001 Model-Stockton Average Summer Q=425cfs
......         Projected Model-Stockton Summer Q=1250cfs, STP NH3=2.0 mg/L

Comparison of Water Quality Model Base and Projection: SJR at R5

DATE:  4/20/2006 TIME: 15:25:42  
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Comparison of Water Quality Model Base and Projection: SJR at R6
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Comparison of Water Quality Model Base and Projection: SJR at R7

DATE:  4/20/2006 TIME: 15:27: 3  
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Comparison of Water Quality Model Base and Projection: SJR at R8

DATE:  4/20/2006 TIME: 15:27:43  
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......         Projected Model-Stockton Summer Q=1250cfs, STP NH3=2.0 mg/L

Comparison of Water Quality Model Base and Projection: SJR at Turning Basin

DATE:  4/20/2006 TIME: 15:22:21  
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Comparison of Water Quality Model Base and Projection: SJR at Mossdale

DATE:  4/20/2006 TIME: 15:28:24  
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Comparison of Water Quality Model Base and Projection: SJR at R1

DATE:  4/20/2006 TIME: 15:30: 4  
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Comparison of Water Quality Model Base and Projection: SJR at R2

DATE:  4/20/2006 TIME: 15:30:44  
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Comparison of Water Quality Model Base and Projection: SJR at R3

DATE:  4/20/2006 TIME: 15:31:25  
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Comparison of Water Quality Model Base and Projection: SJR at R4

DATE:  4/20/2006 TIME: 15:32: 5  
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Comparison of Water Quality Model Base and Projection: SJR at R5

DATE:  4/20/2006 TIME: 15:32:46  
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Comparison of Water Quality Model Base and Projection: SJR at R6

DATE:  4/20/2006 TIME: 15:33:26  
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Comparison of Water Quality Model Base and Projection: SJR at R7

DATE:  4/20/2006 TIME: 15:34: 7  



0

20

40

60

80

100
 C

hl
-a

 (
ug

/L
) Surface

0

20

40

60

80

100

 C
hl

-a
 (

ug
/L

) Bottom

0.0

0.5

1.0

1.5

2.0

2.5

3.0

D
IN

 (
m

g/
L

 a
s 

N
)

0.0

0.1

0.2

0.3

0.4

0.5

 D
IP

 (
m

g/
L

 a
s 

P)

 

J F M A M J J A S O N D

0

5

10

15

 D
.O

. (
m

g/
L

) Surface

0

5

10

15

 D
.O

. (
m

g/
L

) DO Sat 

0

5

10

15

 D
.O

. (
m

g/
L

)

0

5

10

15

 D
.O

. (
m

g/
L

) Bottom

0

5

10

15

20

 T
O

C
 (

m
g/

L
)

0

50

100

150

200

 T
SS

 (
m

g/
L

)

J F M A M J J A S O N D

         Base 2001 Model-Stockton Average Summer Q=425cfs
......         Projected Model-Stockton Summer Q=1500cfs, STP NH3=2.0 mg/L

Comparison of Water Quality Model Base and Projection: SJR at R8

DATE:  4/20/2006 TIME: 15:34:47  
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Comparison of Water Quality Model Base and Projection: SJR at Turning Basin

DATE:  4/20/2006 TIME: 15:29:24  
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Comparison of Water Quality Model Base and Projection: SJR at Mossdale

DATE:  4/20/2006 TIME: 15:35:28  
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Comparison of Water Quality Model Base and Projection: SJR at R1

DATE:  4/20/2006 TIME: 15:36:48  
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Comparison of Water Quality Model Base and Projection: SJR at R2

DATE:  4/20/2006 TIME: 15:37:29  
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Comparison of Water Quality Model Base and Projection: SJR at R3
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         Base 2001 Model-Stockton Average Summer Q=425cfs
......         Projected Model-Stockton Summer Q=1750cfs, STP NH3=2.0 mg/L

Comparison of Water Quality Model Base and Projection: SJR at R4

DATE:  4/20/2006 TIME: 15:38:49  
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Comparison of Water Quality Model Base and Projection: SJR at R5

DATE:  4/20/2006 TIME: 15:39:30  
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Comparison of Water Quality Model Base and Projection: SJR at R6

DATE:  4/20/2006 TIME: 15:40:10  
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Comparison of Water Quality Model Base and Projection: SJR at R7

DATE:  4/20/2006 TIME: 15:40:50  
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Comparison of Water Quality Model Base and Projection: SJR at R8

DATE:  4/20/2006 TIME: 15:41:31  
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Comparison of Water Quality Model Base and Projection: SJR at Turning Basin
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