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Figure 10a: Measured DO at the DWSC Monitoring Stations in the DWSC during September 2009
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Figure 10b: Comparison of Estimated Daily Flows in the SJR and DWSC during September 2009
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Figure 11a: Estimated DO Increments at NA 43 (0.2 Mile Upstream) from Aeration Facility Operation for
September 2009
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Figure 11b: Estimated DO Increments at RRI (0.2 Mile Downstream) from Aeration Facility Operation for
September 2009
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Figure 11¢: Estimated DO Increments at NA 42 (0.7 Mile Downstream) from Aeration Facility Operation for
September 2009
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Figure 11d: Estimated DO Increments at NA 40 (1.6 Miles Downstream) from Aeration Facility Operation for
September 2009
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Figure 4a: Sensitivity of DWSC Longitudinal DO Profile to Flow for 250~1,000 cfs with BOD of 12 mg/l
and 20% Reaeration Rate
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California Department of Water Resources

Table 6. Calculated DO Increments in the DWSC with Reaeration for Maximum DO Diffuser Output

of 7,500 Ib/day

Flow (cfs) 0 250 500 750 1,000 1,250 1,500
Maximum Possible DO
Increment at Diffuser
{mg/1}) na 5.6 2.8 1.9 1.4 1.1 0.9
San Joaquin
_Location Mile
40.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NA 48 39.5 0.00 0.00 0.00 0.00 0.00 0.00 0.00
39.0 1.25 0.00 0.00 0.00 0.00 0.00 0.00
NA 43 38.5 2.50 0.51 0.27 0.18 0.14 0.11 0.09
DO 38.0 3.75 2.55 1.46 1.02 0.78 0.63 0.53
Diffuser
NA 42 375 2.50 3.24 2.12 1.55 1.22 1.00 0.85
37.0 1.25 2.37 1.82 1.40 1.13 0.94 0.81
NA 40 36.5 0.00 1.56 1.48 1.22 1.02 0.87 0.75
36.0 0.00 1.10 1.25 1.09 0.93 0.81 0.71
35.5 0.00 0.77 1.05 0.97 0.86 0.75 0.67
35.0 0.00 0.52 0.87 0.85 0.78 0.70 0.63
345 0.00 0.36 0.73 0.76 0.71 0.65 0.60
34.0 0.00 0.22 0.57 0.65 0.63 0.59 0.55
335 0.00 0.10 0.39 0.50 0.52 0.51 0.48
33.0 0.00 0.05 0.29 0.42 0.46 0.46 0.44
Turner Cut 32.5 0.00 0.03 0.23 0.35 0.40 0.41 0.41
Added DO in the DWSC (lbs) 32,500 30,000 26,000 22,500 20,000 18,000
DO Retention to Turner Cut na 23% 40% 49% 54% 57% 59%
Travel Time to Turner Cut na 19.1 10.1 7.0 5.5 4.6 4.0

(days)

Stockton Deep Water Ship Channel

Demonstration Dissolved Oxygen Aeration Facility Project

49
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Figure 8a: Daily Average DO at the DWSC Monitoring Stations in June-September 2007
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Figure 8b: Daily Average DO at the DWSC Monitoring Stations in June-September 2008
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Figure 8c: Daily Average DO at the DWSC Monitoring Stations in June-September 2009
10 2,500
9 2,250
8 2,000
7 1,750
o _ 6 1500 £
El =y F
g g 5 1250 2
= = Q
3 [=] @
3 8 4 1000 =
= a
3 3 750
1
ey 2 500
g
< 1 250
.
2l 0 - 0
o
g 06/01/10 07/01/10 08/01/10 09/01/10
ol
g X NA48 ©® NAA43 + RRI » NAA42 M NA4O —m- Aeration Facility =——DWSC Flow
2
¥I
2 Figure 8d: Daily Average DO at the DWSC Monitoring Stations in June-September 2010
g
S
;
2
&
2
g
E
gl
e Figure 8
CI (continued)

INTERNATIONAL



61 8¢ 8¢ 0t €l 0t

8 9 4! ST 0t 6 89 S'9 S9 89 L9 Jaquaidas
T1 [4% ST L 0 0 S'S S'S 6'S T'9 9 }snany
0 ]} TT 8 € T 09 8'g 09 19 T'9 Anr
0 0 0 0 0 0 Ve €L €L L 'L sunf 010t
6 69 6¢€ 15174 St Y4
6 ST 8T T¢ Y4 Y4 9 9 €9 T'9 09 Jaquiaydas
0 ST ¥ S 0 0 'S LS FA 09 09 Isndny
0 €¢ S 6 0 0 'S L'S 9'g 8'S 19 Ainr
0 91 [4) €1 0 0 S'S LS 9's 8§ 9 oaunr 600¢
69 8§ [44 [44 ST ST
97 48 8 ot 8 6 L9 69 0L TL 89 laquiadas
0¢ 4 0 0 0 0 8’9 L9 L9 99 29 }snany
[44 91 T 0 0 0 q'q £9 9’9 9 9 Ainr
Tt 8¢ €T [4) L 9 97 59 8'S L'S 8'S aunf 800¢
0 9g 8L 60T 56 00T
0 ST [ 8¢ (013 8¢ €9 [4) L'S LS 8'S Jaquaidas
0] 0t |44 e 4! 0t 8'S €S (4 9’9 74 sndny
0 T4 1€ TE 1€ 1€ 0'S 8V vy 8V 6’ Aing
0 9 v 9t 0t 1T 9’9 'S TP 8t 8V aunf 200t
[47% ov
87 VN €V VN 144 v VN oV ¥N 87 VYN EVVN 1YY VN VN Uluo 1E3A
(1/3w
dunsay G'0 snjd aA1193[qo ay1 uey) sss| OQ Yim shep)
uonesay uonesadQ Aujoeq uonesay jo sheq |erualogd (1/3w) uonesauauo) 0q Ajlyiuoy a8esany

J0 sheg
0T0Z-£00T 40 19qwiaidas-auns ui SUOIPUO) [e3LI0ISIH 10§ suonesadQ AjIoe4 UOIIRIBY [BIIUBIOJ JO Alewiwns *g 3|qe ]



TEAN

Graphne SiP1ojectal DOSOR ) (17- 1t

SJR DO TMDL Implementation Program

[Reviewed in first Section of Appendix]
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- Reduce River Algae
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TMDL Accounting Procedures
[Reviewed in second Section of Appendix]

+ Needed to provide quantitative
tracking of factors causing low DWSC DO
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Figure 1a
Diagram of the SJR DO
TMDL Implementation Program
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Framework for the SJR DO
TMDL Accounting Procedures




California Department of Water Resources Appendix A

Table A-2. Calculated DWSC BOD and DO Concentrations for Inflow BOD of 5 mg/! 10 mg/ and 15 mg/|

BOD DO DO Deficit
Day (mg/T) (mg/1) (mg/1)
A. Inflow BOD of 5 mg/1
0 5.0 7.07 0.9
1 4.5 6.76 1.2
2 4.1 6.56 1.4
3 3.6 6.44 1.6
4 33 6.39 1.6
5 3.0 6.38 1.6
6 2.7 6.41 1.6
7 2.4 6.46 1.5
8 2.2 6.53 1.5
9 1.9 6.61 1.4
10 1.7 6.69 1.3
B. Inflow BOD of 10 mg/1
0 10.0 6.15 1.9
1 9.0 5.52 2.5
2 8.1 5.11 29
3 7.3 4.88 31
4 6.6 4.78 32
5 5.9 4.77 3.2
6 5.3 4.82 3.2
7 4.8 493 31
8 43 5.06 2.9
9 3.9 5.22 2.8
10 35 5.39 2.6

C. Inflow BOD of 15 mg/1

0 15.0 5.22 2.8
1 135 4.28 3.7
2 12.2 3.67 4.3
3 10.9 3.32 4.7
4 9.8 3.16 4.8
5 8.9 3.15 4.9
6 8.0 3.23 4.8
7 7.2 3.39 4.6
8 6.5 3.59 4.4
9 5.8 3.83 4.2
10 5.2 4.08 3.9
Demonstration Dissolved Oxygen Aeration Facility Project December 2010

Appendix A Possible TMDL Implementation Procedures A-33
ICF 00508.10



DO inthe San Joaquin River at Mossdale, 2004
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a) Daily Minimum, Maximum, and Saturated DO Concentrations at Mossdale, with the SIR Flow at Vernalis Shown
as Reference for 2004.

Fluorescence and Algae Pigments in the San Joaquin River at Mossdale, 2004
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b) Comparison of the Daily DO Range, Estimated Algae Pigment from Maximum pH, Measured Fluorescence, and
Extracted Algae Pigment (UC Davis) Concentrations at Mossdale for 2004. (Turner SCUFA fluorescence multiplied
by 2.5 to match UCD pigment. YSI fluorescence (began in October) multiplied by 1.5 to match UCD pigment).
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Ammonia, Nitrate, Organic and Total Nitrogen of the Stockton RWCF Effluent, 2004
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a) Stockton RWCF effluent nitrogen concentrations (mg/1) for 2004.

DWSC Inflow BOD from RWCF for 50 cfs effluent discharge and 200 cfs river flow
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b) Calculated DWSC inflow CBOD and NBOD concentrations from the RWCF with assumed effluent discharge
of 50 cfs and river flow of 200 cfs {dilution factor of 5) for 2004.
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2004 Measured and Estimated DWSC Fiows
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a) Daily Measured (Selected) and Estimated DWSC Flow with SIR Flows at Vernalis for 2004.

2004 Estimated BOD Inflow to the DWSC from River Algae and RWCF Effiuent
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DO inthe San Joaquin River at Mossdale, 2008
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a) Daily Minimum, Maximum, and Saturated DO Concentrations at Mossdale, with the SIR Flow at Vernalis Shown
as Reference for 2008.

Mossdale Fluorescence and Algae Pigments at Vernalis, 2008
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b} Comparison of the Daily DO Range, Estimated Algae Pigment from Maximum pH, Measured Fluorescence, and
Extracted Algae Pigment (DWR) Concentrations at Mossdale for 2008. (YSI fluorescence multiplied by 1.5 to
match DWR algae pigment).
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Ammonia, Nitrate, Organic and Total Nitrogen of the Stockton RWCF Effluent, 2008
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a) Stockton RWCF effluent nitrogen concentrations (mg/l) for 2008 [Most ammonia-N was <0.5 mg/I].

DWSC Inflow BOD from RWCF for 50 c¢fs effluent discharge and 200 cfs river flow
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b) Calculated DWSC inflow CBOD and NBOD concentrations from the RWCF with assumed effluent discharge
of 50 cfs and river flow of 200 cfs (dilution factor of 5) for 2008.
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2004 Estimated Inflow DO for Algae Decay of 0.05 and Reaeration of 0.5
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¢) Daily Estimated Inflow DO Compared to Measured DO at Stations R1, R2, and R2a for 2004.

2004 Estimated DO in the DWSC for BOD Decay of 0.1 and Reaeration of 0.2
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d) Daily Estimated Minimum DO in the DWSC Compared to Minimum DO at RRI and Measured DO at R4, R5,
and R6 for 2004.
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5 000 2008 Measured and Estimated DWSC Flows
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a) Daily Measured (Selected) and Estimated DWSC Flow with SIR Flows at Vernalis for 2008.

2008 Estimated BOD inflow to the DWSC from River Algae and RWCF Effiuent
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b) Daily Estimated Upstream River Algae BOD and Stockton RWCF BOD Entering the DWSC for 2008.
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2008 Estimated Inflow DO for Algae Decay of 0.05 and Reaeration of 0.5
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c) Daily Estimated Inflow DO Compared to Measured DO at Stations R1, R2, and R2a for 2008.

2008 Estimated DO in the DWSC for BOD Decay of 0.1 and Reaeration of 0.2
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d) Daily Estimated Minimum DO in the DWSC Compared to Minimum DO at RRI and Measured DO at R4, R5,
and R6 for 2008.
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