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Table B-13a. Long-Term CWF Water Operations Proposal for BDCP/CWF EIR/EIS Alternative 4A (DWR and Reclamation 2015) 
Fremont Weir/Yolo Bypass 

3. Fremont Weir/Yolo Bypass 

Following Fremont Weir assumptions are consistent with the No Action Alternative at ELT assumptions. Any additional actions related to Fremont Weir /Yolo Bypass changes 
are not assumed under this Alternative. 

Weir Improvements 
Sacramento Weir - No change in operations; improve upstream fish passage facilities 
Lisbon Weir - No change in operations; improve upstream fish passage facilities 
Fremont Weir – Improve fish passage at existing weir elevation; construct opening and operable gates at elevation 17.5 feet with fish passage facilities; construct opening 
and operable gates at a smaller opening with fish passage enhancement at elevation 11.5 feet 

Fremont Weir Gate Operations 

To provide seasonal floodplain inundation in the Yolo Bypass, the 17.5 foot and the 11.5 foot elevation gates are assumed to be opened between December 1st and March 
31st. This may extend to May 15th, depending on the hydrologic conditions and the measures to minimize land use and ecological conflicts in the bypass. As a simplification 
for modeling, the gates are assumed opened until April 30th in all years. The gates are operated to limit maximum spill to 6,000 cfs until the Sacramento River stage reaches 
the existing Fremont Weir elevation. While desired inundation period is on the order of 30 to 45 days, gates are not managed to limit to this range, instead the duration of the 
event is governed by the Sacramento River flow conditions. To provide greater opportunity for the fish in the bypass to migrate upstream into the Sacramento River, the 11.5 
foot elevation gate is assumed to be open for an extended period between September 15th and June 30th.  As a simplification for modeling, the period of operation for this 
gate is assumed to be September 1st to June 30th. The spills through the 11.5 ft elevation gate are limited to 100 cfs to support fish passage. 

 
Delta Cross Channel Gate Operations 

4. Delta Cross Channel Gate Operations 

Considerations include (1) reduce transport of outmigrating Sacramento River fish into central Delta, (2) maintain flows downstream on Sacramento River, (3) and providing 
sufficient   Sacramento River flow into interior Delta when water quality for M&I and AG may be of concern. 

Assumptions 
Per SRWCB D-1641 with additional days closed from Oct 1 – Jan 31 based on NMFS BO (Jun 2009) Action IV.1.2v (closed during flushing flows from Oct 1 – Dec 14 unless 
adverse water quality conditions). 

Rio Vista Minimum Instream Flows 

5. Rio Vista Minimum Instream Flows 

Maintain minimum flows for outmigrating salmonids and smelt. 
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Table B-13a. Long-Term CWF Water Operations Proposal for BDCP/CWF EIR/EIS Alternative 4A (DWR and Reclamation 2015) 
Assumptions 
Sep-Dec: Per D-1641 
Jan-Aug: Minimum of 3,000 cfs 
 

Delta Inflow & Outflow 

6. Delta Inflow & Outflow 

Considerations include (1) Provide sufficient outflow to maintain desirable salinity regime downstream of Collinsville during the spring and fall, and  (2) explore range of 
approaches toward providing additional variability to Delta inflow and outflow. 

Delta Outflow 
SWRCB D-1641 requirements, or outflow per requirements noted below, whichever is greater 
Feb-Jun and Dec-Jan: Per D-1641 
Sep-Nov: Implement Fall X2 per FWS BO 
This Alternative includes additional Delta outflow requirement to maintain the March – May average Delta outflow resulting under the No Action Alternative at ELT. This 
requirement was modeled by constraining the total Delta exports by the San Joaquin River i:e ratio requirement under 2009 NMFS BiOp Action IV.2.1, during April and May. 

Operations for Delta Water Quality and Residence Time 

7. Operations for Delta Water Quality and Residence Time 

Considerations include (1) maintain a minimum level of pumping from the south Delta during summer to provide limited flushing for general water quality conditions (reduce 
residence times), (2) for M&I and AG salinity improvements, and (3) to allow operational flexibility during other periods to operate either north or south diversions based on 
real-time assessments of benefits to fish and water quality. 

Assumptions 
Pumping at the south Delta intakes are preferred during the July through September months up to a total pumping of 3,000 cfs to manage water quality conditions in the 
south Delta channels. No specific intake preference is assumed beyond 3,000 cfs. 

In-Delta Agricultural and Municipal & Industrial Water Quality Requirements 

8. In-Delta Agricultural and Municipal & Industrial Water Quality Requirements 

Existing M&I and AG salinity requirements 

Assumptions 
Existing D-1641 North and Western Delta AG and MI standards 
Maintain all water quality requirements contained in the NDWA/ DWR Contract and other DWR contractual obligations. 
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Table B-14. Long-Term BDCP Water Operations Proposal for BDCP EIR/EIS Alternative 5 (CCWD 2011) 

North Delta Diversion Bypass Flows 
1. North Delta Diversion Bypass Flows 
Objectives include flows of the functional equivalent thereof to (1) maintain fish screen sweeping velocities, (2) reduce upstream transport from downstream channels, (3) 
support salmonid and pelagic fish transport to regions of suitable habitat, (4) reduce predation effects downstream, and (5) maintain or improve rearing habitat in the north 
Delta. 

Constant Low-Level Pumping (Dec-Jun):  
Diversions up to 6% of river flow for flows greater than 5,000 cfs. No more than 300 cfs at any one intake. 

Initial Pulse Protection: 
Low level pumping maintained through the initial pulse period. For the purpose of monitoring, the initiation of the pulse is defined by the following criteria: (1) Wilkins Slough 
flow changing by more than 45% over a five day period and (2) flow greater than 12,000 cfs. Low-level pumping continues until (1) Wilkins Slough returns to prepulse flows 
(flow on first day of 5-day increase), (2) flows decrease for 5 consecutive days, or (3) flows are greater than 20,000 cfs for 10 consecutive days. After pulse period has 
ended, operations will return to the bypass flow table (SubTable A). These parameters are for modeling purposes. Actual operations will be based on real-time monitoring of 
fish movement.  
If the first flush begins before Dec 1, May bypass criteria must be initiated following first flush and the second pulse period will have the same protective operation. 

Post-Pulse Operations: 
After initial flush(es), go to Level I post-pulse bypass rule (see SubTable A) until 15 total days of bypass flows above 20,000 cfs. Then go to the Level II post-pulse bypass 
rule until 30 total days of bypass flows above 20,000 cfs. Then go to the Level III post-pulse bypass rule. 

Sub-Table A. Post-Pulse Operations for North Delta Diversion Bypass Flows 

Level I Post-Pulse Operations Level II Post-Pulse Operations Level III Post Pulse Operations 
Based on the objectives stated above, it is recommended 
to implement the following operating criteria:  
• Bypass flows sufficient to prevent upstream tidal 
transport at two points of control: (1) Sacramento River 
upstream of Sutter Slough and (2) Sacramento River 
downstream of  Georgiana Slough. These points are used 
to prevent upstream transport toward the proposed intakes 
and to prevent upstream transport into Georgiana Slough. 

Based on the objectives stated above, it is 
recommended to implement the following operating 
criteria:  
• Bypass flows sufficient to prevent upstream tidal 
transport at two points of control: (1) Sacramento River 
upstream of Sutter Slough and (2) Sacramento River 
downstream of Georgiana Slough. These points are 
used to prevent upstream transport toward the proposed 
intakes and to prevent upstream transport into 
Georgiana Slough. 

Based on the objectives stated above, it is 
recommended to implement the following 
operating criteria:  
• Bypass flows sufficient to prevent upstream tidal 
transport at two points of control: (1) Sacramento 
River upstream of Sutter Slough and (2) 
Sacramento River downstream of Georgiana 
Slough. These points are used to prevent 
upstream transport toward the proposed intakes 
and to prevent upstream transport into Georgiana 
Slough. 

Dec - Apr Dec - Apr Dec - Apr 
If Sacramento 
River flow is 

over... 
But not over... The bypass is... 

If Sacramento 
River flow is 

over... 
But not 
over... The bypass is... 

If Sacramento 
River flow is 

over... 
But not over... The 

bypass is... 

0 cfs 
 

5,000 cfs 100% of the 
amount over 0 
cfs 

0 cfs 5,000 cfs 100% of the 
amount over 0 cfs 

0 cfs 5,000 cfs 100% of the 
amount 
over 0 cfs 
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Table B-14. Long-Term BDCP Water Operations Proposal for BDCP EIR/EIS Alternative 5 (CCWD 2011) 
5,000 cfs 15,000 cfs Flows remaining 

after constant 
low level 
pumping (main 
table) 

5,000 cfs 11,000 cfs Flows remaining 
after constant low 
level pumping 
(main table) 

5,000 cfs 9,000 cfs Flows 
remaining 
after 
constant 
low level 
pumping 
(main table) 

15,000 cfs 17,000 cfs 15,000 cfs plus 
80% of the 
amount over 
15,000 cfs 

11,000 cfs 15,000 cfs 11,000 cfs plus 
60% of the 
amount over 
11,000 cfs 

9,000 cfs 15,000 cfs 9,000 cfs 
plus 50% of 
the amount 
over 9,000 
cfs 

17,000 cfs 20,000 cfs 16,600 cfs plus 
60% of the 
amount over 
17,000 cfs 

15,000 cfs 20,000 cfs 13,400 cfs plus 
50% of the 
amount over 
15,000 cfs 

15,000 cfs 20,000 cfs 12,000 cfs 
plus 20% of 
the amount 
over 15,000 
cfs 

20,000 cfs no limit 18,400 cfs plus 
30% of the 
amount over 
20,000 cfs 

20,000 cfs no limit 15,900 cfs plus 
20% of the 
amount over 
20,000 cfs 

20,000 cfs no limit 13,000 cfs 
plus 0% of 
the amount 
over 20,000 
cfs 

May May May 
If Sacramento 
River flow is 

over... 
But not over... The bypass is... 

If Sacramento 
River flow is 

over... 
But not 
over... The bypass is... 

If Sacramento 
River flow is 

over... 
But not over... The 

bypass is... 

0 cfs 5,000 cfs 100% of the 
amount over 0 
cfs 

0 cfs 5,000 cfs 100% of the 
amount over 0 cfs 

0 cfs 5,000 cfs 100% of the 
amount 
over 0 cfs 

5,000 cfs 15,000 cfs Flows remaining 
after constant 
low level 
pumping (main 
table) 

5,000 cfs 11,000 cfs Flows remaining 
after constant low 
level pumping 
(main table) 

5,000 cfs 9,000 cfs Flows 
remaining 
after 
constant 
low level 
pumping 
(main table) 

15,000 cfs 17,000 cfs 15,000 cfs plus 
70% of the 
amount over 
15,000 cfs 

11,000 cfs 15,000 cfs 11,000 cfs plus 
50% of the 
amount over 
11,000 cfs 

9,000 cfs 15,000 cfs 9,000 cfs 
plus 40% of 
the amount 
over 9,000 
cfs 
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Table B-14. Long-Term BDCP Water Operations Proposal for BDCP EIR/EIS Alternative 5 (CCWD 2011) 
17,000 cfs 20,000 cfs 16,400 cfs plus 

50% of the 
amount over 
17,000 cfs 

15,000 cfs 20,000 cfs 13,000 cfs plus 
35% of the 
amount over 
15,000 cfs 

15,000 cfs 20,000 cfs 11,400 cfs 
plus 20% of 
the amount 
over 15,000 
cfs 

20,000 cfs no limit 17,900 cfs plus 
20% of the 
amount over 
20,000 cfs 

20,000 cfs no limit 14,750 cfs plus 
20% of the 
amount over 
20,000 cfs 

20,000 cfs no limit 12,400 cfs 
plus 0% of 
the amount 
over 20,000 
cfs 

Jun Jun Jun 
If Sacramento 
River flow is 

over... 
But not over... The bypass is... 

If Sacramento 
River flow is 

over... 
But not over... The bypass 

is... 
If Sacramento 
River flow is 

over... 
But not over... The 

bypass is... 

0 cfs 5,000 cfs 100% of the 
amount over 0 
cfs 

0 cfs 5,000 cfs 100% of the 
amount over 0 
cfs 

0 cfs 5,000 cfs 100% of the 
amount 
over 0 cfs 

5,000 cfs 15,000 cfs Flows remaining 
after constant 
low level 
pumping (main 
table) 

5,000 cfs 11,000 cfs Flows 
remaining after 
constant low 
level pumping 
(main table) 

5,000 cfs 9,000 cfs Flows 
remaining 
after 
constant 
low level 
pumping 
(main table) 

15,000 cfs 17,000 cfs 15,000 cfs plus 
60% of the 
amount over 
15,000 cfs 

11,000 cfs 15,000 cfs 11,000 cfs plus 
40% of the 
amount over 
11,000 cfs 

9,000 cfs 15,000 cfs 9,000 cfs 
plus 30% of 
the amount 
over 9,000 
cfs 

17,000 cfs 20,000 cfs 16,200 cfs plus 
40% of the 
amount over 
17,000 cfs 

15,000 cfs 20,000 cfs 12,600 cfs plus 
20% of the 
amount over 
15,000 cfs 

15,000 cfs 20,000 cfs 10,800 cfs 
plus 20% of 
the amount 
over 15,000 
cfs 

20,000 cfs no limit 17,400 cfs plus 
20% of the 
amount over 
20,000 cfs 

20,000 cfs no limit 13,600 cfs plus 
20% of the 
amount over 
20,000 cfs 

20,000 cfs no limit 11,800 cfs 
plus 0% of 
the amount 
over 20,000 
cfs 

Jul-Sep: 5,000 cfs 
Oct-Nov: 7,000 cfs 

Jul-Sep: 5,000 cfs 
Oct-Nov: 7,000 cfs 

Jul-Sep: 5,000 cfs 
Oct-Nov: 7,000 cfs 
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Table B-14. Long-Term BDCP Water Operations Proposal for BDCP EIR/EIS Alternative 5 (CCWD 2011) 
 

 
South Delta Channel Flows 

2. South Delta Channel Flows  

Minimize take at south Delta pumps by reducing incidence and magnitude of reverse flows during critical periods for pelagic species. 
OMR Flows 
• FWS smelt and NMFS BO’s model of adaptive restrictions (temperature, turbidity, salinity, smelt presence)  
Table below provides a rough representation of the current estimate of “most likely” operation under FWS and NMFS BO’s for modeling purposes. 

Combined Old and Middle River flows no less than values below* (cfs) 
Month W AN BN D C 

Jan -4000 -4000 -4000 -5000 -5000 

Feb -5000 -4000 -4000 -4000 -4000 

Mar -5000 -4000 -4000 -3500 -3000 

Apr -5000 -4000 -4000 -3500 -2000 

May -5000 -4000 -4000 -3500 -2000 

Jun -5000 -5000 -5000 -5000 -2000 

Jul N/A N/A N/A N/A N/A 

Aug N/A N/A N/A N/A N/A 

Sep N/A N/A N/A N/A N/A 

Oct N/A N/A N/A N/A N/A 

Nov N/A N/A N/A N/A N/A 

Dec -6800 -6800 -6300 -6300 -6100 

* Values are monthly average for use in modeling. December 20-31 targets are -5000 cfs (W, AN), -3500 cfs (BN, D), and -3000 cfs (C), and are averaged with an assumed 
background of -8000 cfs for December 1-19. Values are reflective of the “most likely” operation under the FWS Delta Smelt Biological Opinion. Values for modeling may be 
updated based on review by fishery agencies. 

South Delta Export - San Joaquin Inflow Ratio:  
- Vernalis flow-based export limits Apr 1st – May 31st as required by NMFS BO (Jun, 2009) as assumed in No Action Alternative 
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Table B-14. Long-Term BDCP Water Operations Proposal for BDCP EIR/EIS Alternative 5 (CCWD 2011) 
Fremont Weir/Yolo Bypass 

3. Fremont Weir/Yolo Bypass 

Considerations include (1) increasing spawning and rearing habitat for splittail and rearing habitat for salmonids for >30 days, (2) providing alternate migration corridor to the 
mainstem Sacramento River, and (3) increasing effectiveness of habitat and food transport in Cache Slough. 
 

Sacramento Weir - No change in operations; improve upstream fish passage facilities 

Lisbon Weir - No change in operations; improve upstream fish passage facilities 

Fremont Weir – Improve fish passage at existing weir elevation; construct opening and operable gates at elevation 17.5 feet with fish passage facilities; construct opening 
and operable gates at a smaller opening with fish passage enhancement at elevation 11.5 feet 

Fremont Weir Gate Operations - 

December 1-March 30 (extend to May 15, depending on hydrologic conditions and measures to minimize land use and ecological conflicts) open the 17.5 foot and 11.5 foot 
elevation gates when Sacramento River flow at Freeport is greater than 25,000 cfs (provides local and regional flood control benefit and coincides with pulse flows and 
juvenile salmonid  migration cues, provides seasonal floodplain inundation for food production, juvenile rearing, and spawning) to provide Yolo Bypass inundation of 3,000 to 
6,000 cfs depending on river stage. Operating the gates to allow Yolo Bypass inundation when Sacramento River flow is greater than 25,000 cfs will reduce impacts to water 
supply associated with Hood bypass flow constraints. Potential impacts to water supply would be avoided or minimized through an operations plan. 

Close the 17.5 foot elevation gates when Sacramento River flow at Freeport recedes to less than 20,000 cfs but keep 11.5 foot elevation gates open to provide greater 
opportunity for fish within the bypass to migrate upstream into the Sacramento River; close 11.5 foot elevation gates when Sacramento River flow at Freeport recedes to 
less than 15,000 cfs 

Delta Cross Channel Gate Operations 

4. Delta Cross Channel Gate Operations 

Considerations include (1) reduce transport of outmigrating Sacramento River fish into central Delta, (2) maintain flows downstream on Sacramento River, (3) and providing 
sufficient   Sacramento River flow into interior Delta when water quality for M&I and AG may be of concern. 

Oct-Nov: DCC gate closed if fish are present (assume 15 days per month; may be open longer depending on presence of fish) 
Dec-Jun: DCC gate closed 
Jul-Sep: DCC gate open 
 

Rio Vista Minimum Instream Flows 

5. Rio Vista Minimum Instream Flows 

Maintain minimum flows for outmigrating salmonids and smelt. 

Sep-Dec: Per D-1641 
Jan-Aug: Minimum of 3,000 cfs 
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Table B-14. Long-Term BDCP Water Operations Proposal for BDCP EIR/EIS Alternative 5 (CCWD 2011) 
Delta Inflow & Outflow 

6. Delta Inflow & Outflow 

Considerations include (1) Provide sufficient outflow to maintain desirable salinity regime downstream of Collinsville during the spring, (2) explore range of approaches 
toward providing additional variability to Delta inflow and outflow. 

Delta Outflow:  
Feb-Jun and Dec-Jan: Per D-1641 
Sep-Nov: Implement Fall X2 per FWS BO 

Operations for Delta Water Quality and Residence Time 

7. Operations for Delta Water Quality and Residence Time 

Considerations include (1) maintain a minimum level of pumping from the south Delta during summer to provide limited flushing for general water quality conditions (reduce 
residence times), (2) for M&I and AG salinity improvements, and (3) to allow operational flexibility during other periods to operate either north or south diversions based on 
real-time assessments of benefits to fish and water quality. 

 

Assumptions:  
Jul-Sep: Prefer south delta pumping up to 3,000 cfs before diverting from north  
Oct-Jun: Prefer north delta pumping (real-time operational flexibility) 

In-Delta Agricultural and Municipal & Industrial Water Quality Requirements 

8. In-Delta Agricultural and Municipal & Industrial Water Quality Requirements 

Existing M&I and AG salinity requirements 

Assumptions:  
Existing D-1641 North and Western Delta AG and MI standards 
EXCEPT move compliance point from Emmaton to Three Mile Slough juncture. 
Maintain all water quality requirements contained in the NDWA/ DWR Contract and other DWR contractual obligations. 

 
  1 
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Table B-14a. Long-Term CWF Water Operations Proposal for BDCP/CWF EIR/EIS Alternative 5A (DWR and Reclamation 2015) 

North Delta Diversion Bypass Flows 
1. North Delta Diversion Bypass Flows 
Objectives include flows of the functional equivalent thereof to (1) maintain fish screen sweeping velocities, (2) reduce upstream transport from downstream channels, (3) 
support salmonid and pelagic fish transport to regions of suitable habitat, (4) reduce predation effects downstream, and (5) maintain or improve rearing habitat in the north 
Delta. 

Constant Low-Level Pumping (Dec-Jun):  
Diversions up to 6% of river flow for flows greater than 5,000 cfs. No more than 300 cfs at any one intake. 

Initial Pulse Protection: 
Low level pumping maintained through the initial pulse period. For the purpose of monitoring, the initiation of the pulse is defined by the following criteria: (1) Wilkins Slough 
flow changing by more than 45% over a five day period and (2) flow greater than 12,000 cfs. Low-level pumping continues until (1) Wilkins Slough returns to prepulse flows 
(flow on first day of 5-day increase), (2) flows decrease for 5 consecutive days, or (3) flows are greater than 20,000 cfs for 10 consecutive days. After pulse period has 
ended, operations will return to the bypass flow table (SubTable A). These parameters are for modeling purposes. Actual operations will be based on real-time monitoring of 
fish movement.  
If the first flush begins before Dec 1, May bypass criteria must be initiated following first flush and the second pulse period will have the same protective operation. 

Post-Pulse Operations: 
After initial flush(es), go to Level I post-pulse bypass rule (see SubTable A) until 15 total days of bypass flows above 20,000 cfs. Then go to the Level II post-pulse bypass 
rule until 30 total days of bypass flows above 20,000 cfs. Then go to the Level III post-pulse bypass rule. 

Sub-Table A. Post-Pulse Operations for North Delta Diversion Bypass Flows 

Level I Post-Pulse Operations Level II Post-Pulse Operations Level III Post Pulse Operations 
Based on the objectives stated above, it is recommended 
to implement the following operating criteria:  
• Bypass flows sufficient to prevent upstream tidal 
transport at two points of control: (1) Sacramento River 
upstream of Sutter Slough and (2) Sacramento River 
downstream of  Georgiana Slough. These points are used 
to prevent upstream transport toward the proposed intakes 
and to prevent upstream transport into Georgiana Slough. 

Based on the objectives stated above, it is 
recommended to implement the following operating 
criteria:  
• Bypass flows sufficient to prevent upstream tidal 
transport at two points of control: (1) Sacramento River 
upstream of Sutter Slough and (2) Sacramento River 
downstream of Georgiana Slough. These points are 
used to prevent upstream transport toward the proposed 
intakes and to prevent upstream transport into 
Georgiana Slough. 

Based on the objectives stated above, it is 
recommended to implement the following 
operating criteria:  
• Bypass flows sufficient to prevent upstream tidal 
transport at two points of control: (1) Sacramento 
River upstream of Sutter Slough and (2) 
Sacramento River downstream of Georgiana 
Slough. These points are used to prevent 
upstream transport toward the proposed intakes 
and to prevent upstream transport into Georgiana 
Slough. 

Dec - Apr Dec - Apr Dec - Apr 
If Sacramento 
River flow is 

over... 
But not over... The bypass is... 

If Sacramento 
River flow is 

over... 
But not 
over... The bypass is... 

If Sacramento 
River flow is 

over... 
But not over... The 

bypass is... 

0 cfs 
 

5,000 cfs 100% of the 
amount over 0 
cfs 

0 cfs 5,000 cfs 100% of the 
amount over 0 cfs 

0 cfs 5,000 cfs 100% of the 
amount 
over 0 cfs 



APPENDIX 5A  
SECTION B: CALSIM II AND DSM2 MODELING SIMULATIONS AND ASSUMPTIONS 

Bay Delta Conservation Plan/California WaterFix 
Final EIR/EIS 5A-B137 2016 

 
 

Table B-14a. Long-Term CWF Water Operations Proposal for BDCP/CWF EIR/EIS Alternative 5A (DWR and Reclamation 2015) 
5,000 cfs 15,000 cfs Flows remaining 

after constant 
low level 
pumping (main 
table) 

5,000 cfs 11,000 cfs Flows remaining 
after constant low 
level pumping 
(main table) 

5,000 cfs 9,000 cfs Flows 
remaining 
after 
constant 
low level 
pumping 
(main table) 

15,000 cfs 17,000 cfs 15,000 cfs plus 
80% of the 
amount over 
15,000 cfs 

11,000 cfs 15,000 cfs 11,000 cfs plus 
60% of the 
amount over 
11,000 cfs 

9,000 cfs 15,000 cfs 9,000 cfs 
plus 50% of 
the amount 
over 9,000 
cfs 

17,000 cfs 20,000 cfs 16,600 cfs plus 
60% of the 
amount over 
17,000 cfs 

15,000 cfs 20,000 cfs 13,400 cfs plus 
50% of the 
amount over 
15,000 cfs 

15,000 cfs 20,000 cfs 12,000 cfs 
plus 20% of 
the amount 
over 15,000 
cfs 

20,000 cfs no limit 18,400 cfs plus 
30% of the 
amount over 
20,000 cfs 

20,000 cfs no limit 15,900 cfs plus 
20% of the 
amount over 
20,000 cfs 

20,000 cfs no limit 13,000 cfs 
plus 0% of 
the amount 
over 20,000 
cfs 

May May May 
If Sacramento 
River flow is 

over... 
But not over... The bypass is... 

If Sacramento 
River flow is 

over... 
But not 
over... The bypass is... 

If Sacramento 
River flow is 

over... 
But not over... The 

bypass is... 

0 cfs 5,000 cfs 100% of the 
amount over 0 
cfs 

0 cfs 5,000 cfs 100% of the 
amount over 0 cfs 

0 cfs 5,000 cfs 100% of the 
amount 
over 0 cfs 

5,000 cfs 15,000 cfs Flows remaining 
after constant 
low level 
pumping (main 
table) 

5,000 cfs 11,000 cfs Flows remaining 
after constant low 
level pumping 
(main table) 

5,000 cfs 9,000 cfs Flows 
remaining 
after 
constant 
low level 
pumping 
(main table) 

15,000 cfs 17,000 cfs 15,000 cfs plus 
70% of the 
amount over 
15,000 cfs 

11,000 cfs 15,000 cfs 11,000 cfs plus 
50% of the 
amount over 
11,000 cfs 

9,000 cfs 15,000 cfs 9,000 cfs 
plus 40% of 
the amount 
over 9,000 
cfs 
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Table B-14a. Long-Term CWF Water Operations Proposal for BDCP/CWF EIR/EIS Alternative 5A (DWR and Reclamation 2015) 
17,000 cfs 20,000 cfs 16,400 cfs plus 

50% of the 
amount over 
17,000 cfs 

15,000 cfs 20,000 cfs 13,000 cfs plus 
35% of the 
amount over 
15,000 cfs 

15,000 cfs 20,000 cfs 11,400 cfs 
plus 20% of 
the amount 
over 15,000 
cfs 

20,000 cfs no limit 17,900 cfs plus 
20% of the 
amount over 
20,000 cfs 

20,000 cfs no limit 14,750 cfs plus 
20% of the 
amount over 
20,000 cfs 

20,000 cfs no limit 12,400 cfs 
plus 0% of 
the amount 
over 20,000 
cfs 

Jun Jun Jun 
If Sacramento 
River flow is 

over... 
But not over... The bypass is... 

If Sacramento 
River flow is 

over... 
But not over... The bypass 

is... 
If Sacramento 
River flow is 

over... 
But not over... The 

bypass is... 

0 cfs 5,000 cfs 100% of the 
amount over 0 
cfs 

0 cfs 5,000 cfs 100% of the 
amount over 0 
cfs 

0 cfs 5,000 cfs 100% of the 
amount 
over 0 cfs 

5,000 cfs 15,000 cfs Flows remaining 
after constant 
low level 
pumping (main 
table) 

5,000 cfs 11,000 cfs Flows 
remaining after 
constant low 
level pumping 
(main table) 

5,000 cfs 9,000 cfs Flows 
remaining 
after 
constant 
low level 
pumping 
(main table) 

15,000 cfs 17,000 cfs 15,000 cfs plus 
60% of the 
amount over 
15,000 cfs 

11,000 cfs 15,000 cfs 11,000 cfs plus 
40% of the 
amount over 
11,000 cfs 

9,000 cfs 15,000 cfs 9,000 cfs 
plus 30% of 
the amount 
over 9,000 
cfs 

17,000 cfs 20,000 cfs 16,200 cfs plus 
40% of the 
amount over 
17,000 cfs 

15,000 cfs 20,000 cfs 12,600 cfs plus 
20% of the 
amount over 
15,000 cfs 

15,000 cfs 20,000 cfs 10,800 cfs 
plus 20% of 
the amount 
over 15,000 
cfs 

20,000 cfs no limit 17,400 cfs plus 
20% of the 
amount over 
20,000 cfs 

20,000 cfs no limit 13,600 cfs plus 
20% of the 
amount over 
20,000 cfs 

20,000 cfs no limit 11,800 cfs 
plus 0% of 
the amount 
over 20,000 
cfs 

Jul-Sep: 5,000 cfs 
Oct-Nov: 7,000 cfs 

Jul-Sep: 5,000 cfs 
Oct-Nov: 7,000 cfs 

Jul-Sep: 5,000 cfs 
Oct-Nov: 7,000 cfs 
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Table B-14a. Long-Term CWF Water Operations Proposal for BDCP/CWF EIR/EIS Alternative 5A (DWR and Reclamation 2015) 
 

 
South Delta Channel Flows 

2. South Delta Channel Flows  

Minimize take at south Delta pumps by reducing incidence and magnitude of reverse flows during critical periods for pelagic species. 
OMR Flows 
• FWS smelt and NMFS BO’s model of adaptive restrictions (temperature, turbidity, salinity, smelt presence)  
Table below provides a rough representation of the current estimate of “most likely” operation under FWS and NMFS BO’s for modeling purposes. 

Combined Old and Middle River flows no less than values below* (cfs) 
Month W AN BN D C 

Jan -4000 -4000 -4000 -5000 -5000 

Feb -5000 -4000 -4000 -4000 -4000 

Mar -5000 -4000 -4000 -3500 -3000 

Apr -5000 -4000 -4000 -3500 -2000 

May -5000 -4000 -4000 -3500 -2000 

Jun -5000 -5000 -5000 -5000 -2000 

Jul N/A N/A N/A N/A N/A 

Aug N/A N/A N/A N/A N/A 

Sep N/A N/A N/A N/A N/A 

Oct N/A N/A N/A N/A N/A 

Nov N/A N/A N/A N/A N/A 

Dec -6800 -6800 -6300 -6300 -6100 

* Values are monthly average for use in modeling. December 20-31 targets are -5000 cfs (W, AN), -3500 cfs (BN, D), and -3000 cfs (C), and are averaged with an assumed 
background of -8000 cfs for December 1-19. Values are reflective of the “most likely” operation under the FWS Delta Smelt Biological Opinion. Values for modeling may be 
updated based on review by fishery agencies. 

South Delta Export - San Joaquin Inflow Ratio:  
- Vernalis flow-based export limits Apr 1st – May 31st as required by NMFS BO (Jun, 2009) as assumed in No Action Alternative 
 
 
 



APPENDIX 5A  
SECTION B: CALSIM II AND DSM2 MODELING SIMULATIONS AND ASSUMPTIONS 

Bay Delta Conservation Plan/California WaterFix 
Final EIR/EIS 5A-B140 2016 

 
 

Table B-14a. Long-Term CWF Water Operations Proposal for BDCP/CWF EIR/EIS Alternative 5A (DWR and Reclamation 2015) 
Fremont Weir/Yolo Bypass 

3. Fremont Weir/Yolo Bypass 

Following Fremont Weir assumptions are consistent with the No Action Alternative at ELT assumptions. Any additional actions related to Fremont Weir /Yolo Bypass 
changes are not assumed under this Alternative. 

Sacramento Weir - No change in operations; improve upstream fish passage facilities 

Lisbon Weir - No change in operations; improve upstream fish passage facilities 

Fremont Weir – Improve fish passage at existing weir elevation; construct opening and operable gates at elevation 17.5 feet with fish passage facilities; construct opening 
and operable gates at a smaller opening with fish passage enhancement at elevation 11.5 feet 

Fremont Weir Gate Operations - 

December 1-March 30 (extend to May 15, depending on hydrologic conditions and measures to minimize land use and ecological conflicts) open the 17.5 foot and 11.5 foot 
elevation gates when Sacramento River flow at Freeport is greater than 25,000 cfs (provides local and regional flood control benefit and coincides with pulse flows and 
juvenile salmonid  migration cues, provides seasonal floodplain inundation for food production, juvenile rearing, and spawning) to provide Yolo Bypass inundation of 3,000 to 
6,000 cfs depending on river stage. Operating the gates to allow Yolo Bypass inundation when Sacramento River flow is greater than 25,000 cfs will reduce impacts to water 
supply associated with Hood bypass flow constraints. Potential impacts to water supply would be avoided or minimized through an operations plan. 

Close the 17.5 foot elevation gates when Sacramento River flow at Freeport recedes to less than 20,000 cfs but keep 11.5 foot elevation gates open to provide greater 
opportunity for fish within the bypass to migrate upstream into the Sacramento River; close 11.5 foot elevation gates when Sacramento River flow at Freeport recedes to 
less than 15,000 cfs 

Delta Cross Channel Gate Operations 

4. Delta Cross Channel Gate Operations 

Considerations include (1) reduce transport of outmigrating Sacramento River fish into central Delta, (2) maintain flows downstream on Sacramento River, (3) and providing 
sufficient   Sacramento River flow into interior Delta when water quality for M&I and AG may be of concern. 

Oct-Nov: DCC gate closed if fish are present (assume 15 days per month; may be open longer depending on presence of fish) 
Dec-Jun: DCC gate closed 
Jul-Sep: DCC gate open 
 

Rio Vista Minimum Instream Flows 

5. Rio Vista Minimum Instream Flows 

Maintain minimum flows for outmigrating salmonids and smelt. 

Sep-Dec: Per D-1641 
Jan-Aug: Minimum of 3,000 cfs 
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Table B-14a. Long-Term CWF Water Operations Proposal for BDCP/CWF EIR/EIS Alternative 5A (DWR and Reclamation 2015) 
Delta Inflow & Outflow 

6. Delta Inflow & Outflow 

Considerations include (1) Provide sufficient outflow to maintain desirable salinity regime downstream of Collinsville during the spring, (2) explore range of approaches 
toward providing additional variability to Delta inflow and outflow. 

Delta Outflow:  
Feb-Jun and Dec-Jan: Per D-1641 
Sep-Nov: Implement Fall X2 per FWS BO 

Operations for Delta Water Quality and Residence Time 

7. Operations for Delta Water Quality and Residence Time 

Considerations include (1) maintain a minimum level of pumping from the south Delta during summer to provide limited flushing for general water quality conditions (reduce 
residence times), (2) for M&I and AG salinity improvements, and (3) to allow operational flexibility during other periods to operate either north or south diversions based on 
real-time assessments of benefits to fish and water quality. 

 

Assumptions:  
Jul-Sep: Prefer south delta pumping up to 3,000 cfs before diverting from north  
Oct-Jun: Prefer north delta pumping (real-time operational flexibility) 

In-Delta Agricultural and Municipal & Industrial Water Quality Requirements 

8. In-Delta Agricultural and Municipal & Industrial Water Quality Requirements 

Existing M&I and AG salinity requirements 

Assumptions:  
Existing D-1641 North and Western Delta AG and MI standards 
Maintain all water quality requirements contained in the NDWA/ DWR Contract and other DWR contractual obligations. 
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Table B-15. Long-Term BDCP Water Operations Proposal for BDCP EIR/EIS Alternative 7 for Dual Conveyance  

North Delta Diversion Bypass Flows 
1. North Delta Diversion Bypass Flows 
Objectives include flows to (1) maintain fish screen sweeping velocities, (2) minimize upstream transport from downstream channels, (3) support salmonid and pelagic fish 
transport to regions of suitable habitat, (4) minimize predation effects downstream, and (5) maintain or improve rearing habitat in the north Delta. 

Constant Low-Level Pumping (Dec-Jun):  
Diversions up to 5% of river flow for flows greater than 5,000 cfs. No more than 300 cfs at any one intake. 

Initial Pulse Protection: 
Low level pumping maintained through the initial pulse period. For the purpose of monitoring, the initiation of the pulse is defined by the following criteria: (1) Wilkins Slough 
flow changing by more than 45% over a five day period and (2) flow greater than 12,000 cfs. Low-level pumping continues until (1) Wilkins Slough returns to prepulse flows 
(flow on first day of 5-day increase), (2) flows decrease for 5 consecutive days, or (3) flows are greater than 20,000 cfs for 10 consecutive days. After pulse period has 
ended, operations will return to the bypass flow table (SubTable A for Level 1). These parameters are for modeling purposes. Actual operations will be based on real-time 
monitoring of fish movement.  
If the first flush begins before Dec 1, May bypass criteria must be initiated following first flush and the second pulse period will have the same protective operation. 

Post-Pulse Operations: 
After initial flush(es), go to Level I post-pulse bypass rule (see SubTable A for Level1) until 20 total days of bypass flows above 20,000 cfs. Then go to the Level II post-pulse 
bypass rule (Subtable A for Level II) until 45 (total days of bypass flows above 20,000 cfs. Then go to the Level III post-pulse bypass rule (Subtable A for Level III). 

Sub-Table A. Post-Pulse Operations for North Delta Diversion Bypass Flows 

Level I Post-Pulse Operations Level II Post-Pulse Operations Level III Post Pulse Operations 
Based on the objectives stated above, it is recommended to implement the following operating criteria:  
•  Bypass flows sufficient to prevent upstream tidal transport at two points of control: (1) Sacramento River upstream of Sutter Slough and (2) downstream of Georgiana 
Slough.  These points are used to prevent upstream transport toward the proposed intakes and to prevent upstream transport into Georgiana Slough. 
**Percentages will vary linearly over a 10-day period when transitioning between months. 

Dec - Apr Dec - Apr Dec - Apr 
If Sacramento 
River flow is 

over... 
But not over... The bypass is... 

If Sacramento 
River flow is 

over... 
But not 
over... The bypass is... 

If Sacramento 
River flow is 

over... 
But not over... The 

bypass is... 

0 cfs 5,000 cfs 100% of the 
amount over 0 
cfs 

0 cfs 5,000 cfs 100% of the 
amount over 0 cfs 

0 cfs 5,000 cfs 100% of the 
amount 
over 0 cfs 

5,000 cfs 15,000 cfs Flows remaining 
after constant 
low level 
pumping (main 
table) 

5,000 cfs 11,000 cfs Flows remaining 
after constant low 
level pumping 
(main table) 

5,000 cfs 9,000 cfs Flows 
remaining 
after 
constant 
low level 
pumping 
(main table) 
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Table B-15. Long-Term BDCP Water Operations Proposal for BDCP EIR/EIS Alternative 7 for Dual Conveyance  
15,000 cfs 17,000 cfs 15,000 cfs plus 

80% of the 
amount over 
15,000 cfs 

11,000 cfs 15,000 cfs 11,000 cfs plus 
60% of the 
amount over 
11,000 cfs 

9,000 cfs 15,000 cfs 9,000 cfs 
plus 50% of 
the amount 
over 9,000 
cfs 

17,000 cfs 20,000 cfs 16,600 cfs plus 
60% of the 
amount over 
17,000 cfs 

15,000 cfs 20,000 cfs 13,400 cfs plus 
50% of the 
amount over 
15,000 cfs 

15,000 cfs 20,000 cfs 12,000 cfs 
plus 20% of 
the amount 
over 15,000 
cfs 

20,000 cfs no limit 18,400 cfs plus 
30% of the 
amount over 
20,000 cfs 

20,000 cfs no limit 15,900 cfs plus 
20% of the 
amount over 
20,000 cfs 

20,000 cfs no limit 13,000 cfs 
plus 0% of 
the amount 
over 20,000 
cfs 

May May May 
If Sacramento 
River flow is 

over... 
But not over... The bypass is... 

If Sacramento 
River flow is 

over... 
But not 
over... The bypass is... 

If Sacramento 
River flow is 

over... 
But not over... The 

bypass is... 

0 cfs 5,000 cfs 100% of the 
amount over 0 
cfs 

0 cfs 5,000 cfs 100% of the 
amount over 0 cfs 

0 cfs 5,000 cfs 100% of the 
amount 
over 0 cfs 

5,000 cfs 15,000 cfs Flows remaining 
after constant 
low level 
pumping (main 
table) 

5,000 cfs 11,000 cfs Flows remaining 
after constant low 
level pumping 
(main table) 

5,000 cfs 9,000 cfs Flows 
remaining 
after 
constant 
low level 
pumping 
(main table) 

15,000 cfs 17,000 cfs 15,000 cfs plus 
70% of the 
amount over 
15,000 cfs 

11,000 cfs 15,000 cfs 11,000 cfs plus 
50% of the 
amount over 
11,000 cfs 

9,000 cfs 15,000 cfs 9,000 cfs 
plus 40% of 
the amount 
over 9,000 
cfs 

17,000 cfs 20,000 cfs 16,400 cfs plus 
50% of the 
amount over 
17,000 cfs 

15,000 cfs 20,000 cfs 13,000 cfs plus 
35% of the 
amount over 
15,000 cfs 

15,000 cfs 20,000 cfs 11,400 cfs 
plus 20% of 
the amount 
over 15,000 
cfs 
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Table B-15. Long-Term BDCP Water Operations Proposal for BDCP EIR/EIS Alternative 7 for Dual Conveyance  
20,000 cfs no limit 17,900 cfs plus 

20% of the 
amount over 
20,000 cfs 

20,000 cfs no limit 14,750 cfs plus 
20% of the 
amount over 
20,000 cfs 

20,000 cfs no limit 12,400 cfs 
plus 0% of 
the amount 
over 20,000 
cfs 

Jun Jun Jun 
If Sacramento 
River flow is 

over... 
But not over... The bypass is... 

If Sacramento 
River flow is 

over... 
But not over... The bypass 

is... 
If Sacramento 
River flow is 

over... 
But not over... The 

bypass is... 

0 cfs 5,000 cfs 100% of the 
amount over 0 
cfs 

0 cfs 5,000 cfs 100% of the 
amount over 0 
cfs 

0 cfs 5,000 cfs 100% of the 
amount 
over 0 cfs 

5,000 cfs 15,000 cfs Flows remaining 
after constant 
low level 
pumping (main 
table) 

5,000 cfs 11,000 cfs Flows 
remaining after 
constant low 
level pumping 
(main table) 

5,000 cfs 9,000 cfs Flows 
remaining 
after 
constant 
low level 
pumping 
(main table) 

15,000 cfs 17,000 cfs 15,000 cfs plus 
60% of the 
amount over 
15,000 cfs 

11,000 cfs 15,000 cfs 11,000 cfs plus 
40% of the 
amount over 
11,000 cfs 

9,000 cfs 15,000 cfs 9,000 cfs 
plus 30% of 
the amount 
over 9,000 
cfs 

17,000 cfs 20,000 cfs 16,200 cfs plus 
40% of the 
amount over 
17,000 cfs 

15,000 cfs 20,000 cfs 12,600 cfs plus 
20% of the 
amount over 
15,000 cfs 

15,000 cfs 20,000 cfs 10,800 cfs 
plus 20% of 
the amount 
over 15,000 
cfs 

20,000 cfs no limit 17,400 cfs plus 
20% of the 
amount over 
20,000 cfs 

20,000 cfs no limit 13,600 cfs plus 
20% of the 
amount over 
20,000 cfs 

20,000 cfs no limit 11,800 cfs 
plus 0% of 
the amount 
over 20,000 
cfs 

Jul-Sep: 5,000 cfs 
Oct-Nov: 7,000 cfs 

Jul-Sep: 5,000 cfs 
Oct-Nov: 7,000 cfs 

Jul-Sep: 5,000 cfs 
Oct-Nov: 7,000 cfs 

South Delta Channel Flows 
2. South Delta Channel Flows  

Minimize mortality, including take at south Delta pumps, by reducing incidence and magnitude of reverse flows during critical periods for pelagic and anadromous species. 
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Table B-15. Long-Term BDCP Water Operations Proposal for BDCP EIR/EIS Alternative 7 for Dual Conveyance  
OMR Flows 
• South Delta exports cannot cause OMR to fall below +1,000 cfs during Dec-Mar.  
• South Delta exports cannot cause OMR to fall below +3,000 cfs during Jun.  
• South Delta pumping is not allowed during April, May, Oct, and Nov 
 

South Delta Export - San Joaquin Inflow Ratio:  
- 50% Dec - Mar & Jun 

Fremont Weir/Yolo Bypass 

3. Fremont Weir/Yolo Bypass 

Considerations include (1) increasing spawning and rearing habitat for splittail and rearing habitat for salmonids for >30 days, (2) providing alternate migration corridor to the 
mainstem Sacramento River, and (3) increasing effectiveness of habitat and food transport in Cache Slough. 
• Spills into Yolo Bypass enabled at water surface elevation 17.5 ft NAVD88 (~15,000 cfs Sac R at Fremont flow) by notch and new gates, as compared to current weir  
  elevation of 33.5 ft (~56,000 cfs Fremont flow). 
• Flows: 3,000-8,000 cfs* depending on hydrology   
• Duration: 30-45 days 
• Period: Gates operable December - April 15 (occasionally April 16 – May 15 depending on hydrologic conditions). 
* Flows less than 3,000 cfs may require physical modifications to the Yolo Bypass and toe drain to achieve levels of desired floodplain habitat. 

Delta Cross Channel Gate Operations 

4. Delta Cross Channel Gate Operations 

Considerations include (1) reduce transport of outmigrating Sacramento River fish into central Delta, (2) maintain flows downstream on Sacramento River, (3) and providing 
sufficient   Sacramento River flow into interior Delta when water quality for M&I and AG may be of concern. 

Oct-Nov: DCC gate closed if fish are present (assume 15 days per month; may be open longer depending on presence of fish) 
Dec-Jun: DCC gate closed 
Jul-Sep: DCC gate open 
 

Rio Vista Minimum Instream Flows 

5. Rio Vista Minimum Instream Flows 

Maintain minimum flows for outmigrating salmonids and smelt. 

Sep-Dec: Per D-1641 
Jan-Aug: Minimum of 5,000 cfs 
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Table B-15. Long-Term BDCP Water Operations Proposal for BDCP EIR/EIS Alternative 7 for Dual Conveyance  
Delta Inflow & Outflow 

6. Delta Inflow & Outflow 

Considerations include (1) Provide sufficient outflow to maintain desirable salinity regime downstream of Collinsville during the spring, (2) explore range of approaches 
toward providing additional variability to Delta inflow and outflow. 

Delta Outflow:  
Feb-Aug &Dec - Jan: Per D-1641 
Sep-Nov: Fall X2 per FWS Smelt BO  

Operations for Delta Water Quality and Residence Time 

7. Operations for Delta Water Quality and Residence Time 

Considerations include (1) maintain a minimum level of pumping from the south Delta during summer to provide limited flushing for general water quality conditions (reduce 
residence times), (2) for M&I and AG salinity improvements, and (3) to allow operational flexibility during other periods to operate either north or south diversions based on 
real-time assessments of benefits to fish and water quality. 

 

Assumptions:  
Jul-Sep: Prefer south delta pumping up to 3,000 cfs before diverting from north  
Oct-Jun: Prefer north delta pumping (real-time operational flexibility) 

In-Delta Agricultural and Municipal & Industrial Water Quality Requirements 

8. In-Delta Agricultural and Municipal & Industrial Water Quality Requirements 

Existing M&I and AG salinity requirements 

Assumptions:  
Existing D-1641 North and Western Delta AG and MI standards 
EXCEPT move compliance point from Emmaton to Three Mile Slough juncture. 
Maintain all water quality requirements contained in the NDWA/ DWR Contract and other DWR contractual obligations. 
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Table B-16. Long-Term BDCP Water Operations Proposal for BDCP EIR/EIS Alternative 8 for Dual Conveyance  

North Delta Diversion Bypass Flows 
1. North Delta Diversion Bypass Flows 
Objectives include flows to (1) maintain fish screen sweeping velocities, (2) minimize upstream transport from downstream channels, (3) support salmonid and pelagic fish 
transport to regions of suitable habitat, (4) minimize predation effects downstream, and (5) maintain or improve rearing habitat in the north Delta. 

Constant Low-Level Pumping (Dec-Jun):  
Diversions up to 5% of river flow for flows greater than 5,000 cfs. No more than 300 cfs at any one intake. 

Initial Pulse Protection: 
Low level pumping maintained through the initial pulse period. For the purpose of monitoring, the initiation of the pulse is defined by the following criteria: (1) Wilkins Slough 
flow changing by more than 45% over a five day period and (2) flow greater than 12,000 cfs. Low-level pumping continues until (1) Wilkins Slough returns to prepulse flows 
(flow on first day of 5-day increase), (2) flows decrease for 5 consecutive days, or (3) flows are greater than 20,000 cfs for 10 consecutive days. After pulse period has 
ended, operations will return to the bypass flow table (SubTable A for Level 1). These parameters are for modeling purposes. Actual operations will be based on real-time 
monitoring of fish movement.  
If the first flush begins before Dec 1, May bypass criteria must be initiated following first flush and the second pulse period will have the same protective operation. 

Post-Pulse Operations: 
After initial flush(es), go to Level I post-pulse bypass rule (see SubTable A for Level1) until 20 total days of bypass flows above 20,000 cfs. Then go to the Level II post-pulse 
bypass rule (Subtable A for Level II) until 45 (total days of bypass flows above 20,000 cfs. Then go to the Level III post-pulse bypass rule (Subtable A for Level III). 

Sub-Table A. Post-Pulse Operations for North Delta Diversion Bypass Flows 

Level I Post-Pulse Operations Level II Post-Pulse Operations Level III Post Pulse Operations 
Based on the objectives stated above, it is recommended to implement the following operating criteria:  
•  Bypass flows sufficient to prevent upstream tidal transport at two points of control: (1) Sacramento River upstream of Sutter Slough and (2) downstream of Georgiana 
Slough.  These points are used to prevent upstream transport toward the proposed intakes and to prevent upstream transport into Georgiana Slough. 
**Percentages will vary linearly over a 10-day period when transitioning between months. 

Dec - Apr Dec - Apr Dec - Apr 
If Sacramento 
River flow is 

over... 
But not over... The bypass is... 

If Sacramento 
River flow is 

over... 
But not 
over... The bypass is... 

If Sacramento 
River flow is 

over... 
But not over... The 

bypass is... 

0 cfs 5,000 cfs 100% of the 
amount over 0 
cfs 

0 cfs 5,000 cfs 100% of the 
amount over 0 cfs 

0 cfs 5,000 cfs 100% of the 
amount 
over 0 cfs 

5,000 cfs 15,000 cfs Flows remaining 
after constant 
low level 
pumping (main 
table) 

5,000 cfs 11,000 cfs Flows remaining 
after constant low 
level pumping 
(main table) 

5,000 cfs 9,000 cfs Flows 
remaining 
after 
constant 
low level 
pumping 
(main table) 
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Table B-16. Long-Term BDCP Water Operations Proposal for BDCP EIR/EIS Alternative 8 for Dual Conveyance  
15,000 cfs 17,000 cfs 15,000 cfs plus 

80% of the 
amount over 
15,000 cfs 

11,000 cfs 15,000 cfs 11,000 cfs plus 
60% of the 
amount over 
11,000 cfs 

9,000 cfs 15,000 cfs 9,000 cfs 
plus 50% of 
the amount 
over 9,000 
cfs 

17,000 cfs 20,000 cfs 16,600 cfs plus 
60% of the 
amount over 
17,000 cfs 

15,000 cfs 20,000 cfs 13,400 cfs plus 
50% of the 
amount over 
15,000 cfs 

15,000 cfs 20,000 cfs 12,000 cfs 
plus 20% of 
the amount 
over 15,000 
cfs 

20,000 cfs no limit 18,400 cfs plus 
30% of the 
amount over 
20,000 cfs 

20,000 cfs no limit 15,900 cfs plus 
20% of the 
amount over 
20,000 cfs 

20,000 cfs no limit 13,000 cfs 
plus 0% of 
the amount 
over 20,000 
cfs 

May May May 
If Sacramento 
River flow is 

over... 
But not over... The bypass is... 

If Sacramento 
River flow is 

over... 
But not 
over... The bypass is... 

If Sacramento 
River flow is 

over... 
But not over... The 

bypass is... 

0 cfs 5,000 cfs 100% of the 
amount over 0 
cfs 

0 cfs 5,000 cfs 100% of the 
amount over 0 cfs 

0 cfs 5,000 cfs 100% of the 
amount 
over 0 cfs 

5,000 cfs 15,000 cfs Flows remaining 
after constant 
low level 
pumping (main 
table) 

5,000 cfs 11,000 cfs Flows remaining 
after constant low 
level pumping 
(main table) 

5,000 cfs 9,000 cfs Flows 
remaining 
after 
constant 
low level 
pumping 
(main table) 

15,000 cfs 17,000 cfs 15,000 cfs plus 
70% of the 
amount over 
15,000 cfs 

11,000 cfs 15,000 cfs 11,000 cfs plus 
50% of the 
amount over 
11,000 cfs 

9,000 cfs 15,000 cfs 9,000 cfs 
plus 40% of 
the amount 
over 9,000 
cfs 

17,000 cfs 20,000 cfs 16,400 cfs plus 
50% of the 
amount over 
17,000 cfs 

15,000 cfs 20,000 cfs 13,000 cfs plus 
35% of the 
amount over 
15,000 cfs 

15,000 cfs 20,000 cfs 11,400 cfs 
plus 20% of 
the amount 
over 15,000 
cfs 
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Table B-16. Long-Term BDCP Water Operations Proposal for BDCP EIR/EIS Alternative 8 for Dual Conveyance  
20,000 cfs no limit 17,900 cfs plus 

20% of the 
amount over 
20,000 cfs 

20,000 cfs no limit 14,750 cfs plus 
20% of the 
amount over 
20,000 cfs 

20,000 cfs no limit 12,400 cfs 
plus 0% of 
the amount 
over 20,000 
cfs 

Jun Jun Jun 
If Sacramento 
River flow is 

over... 
But not over... The bypass is... 

If Sacramento 
River flow is 

over... 
But not over... The bypass 

is... 
If Sacramento 
River flow is 

over... 
But not over... The 

bypass is... 

0 cfs 5,000 cfs 100% of the 
amount over 0 
cfs 

0 cfs 5,000 cfs 100% of the 
amount over 0 
cfs 

0 cfs 5,000 cfs 100% of the 
amount 
over 0 cfs 

5,000 cfs 15,000 cfs Flows remaining 
after constant 
low level 
pumping (main 
table) 

5,000 cfs 11,000 cfs Flows 
remaining after 
constant low 
level pumping 
(main table) 

5,000 cfs 9,000 cfs Flows 
remaining 
after 
constant 
low level 
pumping 
(main table) 

15,000 cfs 17,000 cfs 15,000 cfs plus 
60% of the 
amount over 
15,000 cfs 

11,000 cfs 15,000 cfs 11,000 cfs plus 
40% of the 
amount over 
11,000 cfs 

9,000 cfs 15,000 cfs 9,000 cfs 
plus 30% of 
the amount 
over 9,000 
cfs 

17,000 cfs 20,000 cfs 16,200 cfs plus 
40% of the 
amount over 
17,000 cfs 

15,000 cfs 20,000 cfs 12,600 cfs plus 
20% of the 
amount over 
15,000 cfs 

15,000 cfs 20,000 cfs 10,800 cfs 
plus 20% of 
the amount 
over 15,000 
cfs 

20,000 cfs no limit 17,400 cfs plus 
20% of the 
amount over 
20,000 cfs 

20,000 cfs no limit 13,600 cfs plus 
20% of the 
amount over 
20,000 cfs 

20,000 cfs no limit 11,800 cfs 
plus 0% of 
the amount 
over 20,000 
cfs 

Jul-Sep: 5,000 cfs 
Oct-Nov: 7,000 cfs 

Jul-Sep: 5,000 cfs 
Oct-Nov: 7,000 cfs 

Jul-Sep: 5,000 cfs 
Oct-Nov: 7,000 cfs 

 

South Delta Channel Flows 
2. South Delta Channel Flows  
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Table B-16. Long-Term BDCP Water Operations Proposal for BDCP EIR/EIS Alternative 8 for Dual Conveyance  
Minimize mortality, including take at south Delta pumps, by reducing incidence and magnitude of reverse flows during critical periods for pelagic and anadromous species. 
OMR Flows 
• South Delta exports cannot cause OMR to fall below +1,000 cfs during Dec-Mar.  
• South Delta exports cannot cause OMR to fall below +3,000 cfs during Jun.  
• South Delta pumping is not allowed during April, May, Oct, and Nov 

South Delta Export - San Joaquin Inflow Ratio:  
- 50% Dec - Mar & Jun 

Fremont Weir/Yolo Bypass 

3. Fremont Weir/Yolo Bypass 

 
Considerations include (1) increasing spawning and rearing habitat for splittail and rearing habitat for salmonids for >30 days, (2) providing alternate migration corridor to the 
mainstem Sacramento River, and (3) increasing effectiveness of habitat and food transport in Cache Slough. 
 

• Spills into Yolo Bypass enabled at water surface elevation 17.5 ft NAVD88 (~15,000 cfs Sac R at Fremont flow) by notch and new gates, as compared to current weir  
  elevation of 33.5 ft (~56,000 cfs Fremont flow). 
• Flows: 3,000-8,000 cfs* depending on hydrology   
• Duration: 30-45 days 
• Period: Gates operable December - April 15 (occasionally April 16 – May 15 depending on hydrologic conditions). 
* Flows less than 3,000 cfs may require physical modifications to the Yolo Bypass and toe drain to achieve levels of desired floodplain habitat. 

Delta Cross Channel Gate Operations 

4. Delta Cross Channel Gate Operations 

Considerations include (1) reduce transport of outmigrating Sacramento River fish into central Delta, (2) maintain flows downstream on Sacramento River, (3) and providing 
sufficient   Sacramento River flow into interior Delta when water quality for M&I and AG may be of concern. 

Oct-Nov: DCC gate closed if fish are present (assume 15 days per month; may be open longer depending on presence of fish) 
Dec-Jun: DCC gate closed 
Jul-Sep: DCC gate open 

 
Rio Vista Minimum Instream Flows 

5. Rio Vista Minimum Instream Flows 

Maintain minimum flows for outmigrating salmonids and smelt. 



APPENDIX 5A  
SECTION B: CALSIM II AND DSM2 MODELING SIMULATIONS AND ASSUMPTIONS 

Bay Delta Conservation Plan/California WaterFix 
Final EIR/EIS 5A-B151 2016 

 
 

Table B-16. Long-Term BDCP Water Operations Proposal for BDCP EIR/EIS Alternative 8 for Dual Conveyance  
Sep-Dec: Per D-1641 
Jan-Aug: Minimum of 5,000 cfs 

 
Delta Inflow & Outflow 

6. Delta Inflow & Outflow 

Considerations include (1) Provide sufficient outflow to maintain desirable salinity regime downstream of Collinsville during the spring, (2) explore range of approaches 
toward providing additional variability to Delta inflow and outflow. 
 

Delta Outflow:  
Feb-Aug &Dec - Jan: Per D-1641 
Sep-Nov: Fall X2 per FWS Smelt BO 
SWRCB Flow Criteria of 55% of Unimpaired Flow at Freeport (capped at 40,000 cfs) Jan-Jun 

 
Freeport Minimum Instream Flows 

7. Freeport Minimum Instream Flows 

SWRCB Minimum Requirement of 55% of Unimpaired Flow at Freeport Jan-Jun 

Minimum flow requirement capped at 40,000 cfs 

To balance SWP and CVP contributions to the Freeport requirement, a minimum requirement is applied simultaneously at the mouth of the Feather River that is a 
proportional amount of the 55% Unimpaired Flow at Freeport. 

 
Cold Water Pool Storage 

8. Cold Water Pool Storage 

Trinity, Shasta, Oroville and Folsom storage were modified to enable more cold water pool storage: by increasing Storage Level 3 to 75% of the maximum storage, within 
Storage Level 3, exports are gradually reduced until Storage Level 2 is reached in the reservoir. Project Storage below 75% of maximum storage would be limited to 
releases for environmental uses and/or superior water rights. 

Operations for Delta Water Quality and Residence Time 

9. Operations for Delta Water Quality and Residence Time 

Considerations include (1) maintain a minimum level of pumping from the south Delta during summer to provide limited flushing for general water quality conditions (reduce 
residence times), (2) for M&I and AG salinity improvements, and (3) to allow operational flexibility during other periods to operate either north or south diversions based on 
real-time assessments of benefits to fish and water quality. 
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Table B-16. Long-Term BDCP Water Operations Proposal for BDCP EIR/EIS Alternative 8 for Dual Conveyance  
Assumptions:  
Jul-Sep: Prefer south delta pumping up to 3,000 cfs before diverting from north  
Oct-Jun: Prefer north delta pumping (real-time operational flexibility) 

In-Delta Agricultural and Municipal & Industrial Water Quality Requirements 

10. In-Delta Agricultural and Municipal & Industrial Water Quality Requirements 

Existing M&I and AG salinity requirements 

Assumptions:  
Existing D-1641 North and Western Delta AG and MI standards 
EXCEPT move compliance point from Emmaton to Three Mile Slough juncture. 
Maintain all water quality requirements contained in the NDWA/ DWR Contract and other DWR contractual obligations. 
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Table B-17. Long-Term BDCP Water Operations Proposal for BDCP EIR/EIS Alternative 9 Separated Corridors 

Delta Cross Channel Criteria 
1. Delta Cross Channel Criteria 
Objectives to provide separated corridors for South Delta fish passage and water conveyance from Sacramento River to South Delta intakes 

Delta Cross Channel Criteria:  
Sacramento River Flows less than 11,000 cfs or over 25,000 cfs: Gates Closed 
Sacramento River Flows 11,000 cfs to 25,000 cfs: Divert up to 25 percent of Sacramento River flow 

South Delta Channel Flows 
2. South Delta Channel Flows  

Minimize take at south Delta pumps by reducing incidence and magnitude of reverse flows during critical periods for pelagic species. 
 
Apply only to Middle River Flows except during flood events when South Delta gates are open 
OMR Flows 
• FWS smelt and NMFS BO’s model of adaptive restrictions (temperature, turbidity, salinity, smelt presence) [when San Joaquin River flow at Vernalis is greater than 10,000 
cfs]. When San Joaquin River flow at Vernalis is less than 10,000 cfs, these OMR restrictions are assumed to control the Middle River flow. 
Table below provides a rough representation of the current estimate of “most likely” operation under FWS and NMFS BO’s for modeling purposes. 

Combined Old and Middle River flows no less than values below* (cfs) 
Month W AN BN D C 

Jan -4000 -4000 -4000 -5000 -5000 

Feb -5000 -4000 -4000 -4000 -4000 

Mar -5000 -4000 -4000 -3500 -3000 

Apr -5000 -4000 -4000 -3500 -2000 

May -5000 -4000 -4000 -3500 -2000 

Jun -5000 -5000 -5000 -5000 -2000 

Jul N/A N/A N/A N/A N/A 

Aug N/A N/A N/A N/A N/A 

Sep N/A N/A N/A N/A N/A 

Oct N/A N/A N/A N/A N/A 

Nov N/A N/A N/A N/A N/A 

Dec -6800 -6800 -6300 -6300 -6100 

* Values are monthly average for use in modeling. December 20-31 targets are -5000 cfs (W, AN), -3500 cfs (BN, D), and -3000 cfs (C), and are averaged with an assumed 
background of -8000 cfs for December 1-19. Values are reflective of the “most likely” operation under the FWS Delta Smelt Biological Opinion. Values for modeling may be 
updated based on review by fishery agencies. 
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Table B-17. Long-Term BDCP Water Operations Proposal for BDCP EIR/EIS Alternative 9 Separated Corridors 
South Delta Export - San Joaquin Inflow Ratio:  
- Vernalis flow-based export limits Apr 1st – May 31st as required by NMFS BO (Jun, 2009) as assumed in No Action Alternative (when San Joaquin River flow at Vernalis is 
greater than 10,000 cfs) 
 

Fremont Weir/Yolo Bypass 

3. Fremont Weir/Yolo Bypass 

 
Considerations include (1) increasing spawning and rearing habitat for splittail and rearing habitat for salmonids for >30 days, (2) providing alternate migration corridor to the 
mainstem Sacramento River, and (3) increasing effectiveness of habitat and food transport in Cache Slough. 
 

Sacramento Weir - No change in operations; improve upstream fish passage facilities 

Lisbon Weir - No change in operations; improve upstream fish passage facilities 

Fremont Weir – Improve fish passage at existing weir elevation; construct opening and operable gates at elevation 17.5 feet with fish passage facilities; construct opening 
and operable gates at a smaller opening with fish passage enhancement at elevation 11.5 feet 

Fremont Weir Gate Operations - 

December 1-March 30 (extend to May 15, depending on hydrologic conditions and measures to minimize land use and ecological conflicts) open the 17.5 foot and 11.5 foot 
elevation gates when Sacramento River flow at Freeport is greater than 25,000 cfs (provides local and regional flood control benefit and coincides with pulse flows and 
juvenile salmonid  migration cues, provides seasonal floodplain inundation for food production, juvenile rearing, and spawning) to provide Yolo Bypass inundation of 3,000 to 
6,000 cfs depending on river stage. Operating the gates to allow Yolo Bypass inundation when Sacramento River flow is greater than 25,000 cfs will reduce impacts to water 
supply associated with Hood bypass flow constraints. Potential impacts to water supply would be avoided or minimized through an operations plan. 

Close the 17.5 foot elevation gates when Sacramento River flow at Freeport recedes to less than 20,000 cfs but keep 11.5 foot elevation gates open to provide greater 
opportunity for fish within the bypass to migrate upstream into the Sacramento River; close 11.5 foot elevation gates when Sacramento River flow at Freeport recedes to 
less than 15,000 cfs 

Delta Cross Channel and Georgiana Slough Gate Operations 

4. Delta Cross Channel Gate Operations 

Considerations include (1) reduce transport of outmigrating Sacramento River fish into central Delta, (2) maintain flows downstream on Sacramento River, (3) and providing 
sufficient   Sacramento River flow into interior Delta when water quality for M&I and AG may be of concern. 

Delta Cross Channel:  
Sacramento River Flows less than 11,000 cfs or over 25,000 cfs: Closed 
Sacramento River Flows 11,000 cfs to 25,000 cfs: Divert up to 25 percent of Sacramento River flow 
Georgiana Slough: Operated to limit flow to less than 7,500 cfs all year to prevent impingement of fish on screens. This will usually allow Georgiana Slough to be open until 
Sacramento River flow exceeds 45,000 cfs. 
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Table B-17. Long-Term BDCP Water Operations Proposal for BDCP EIR/EIS Alternative 9 Separated Corridors 
Rio Vista Minimum Instream Flows 

5. Rio Vista Minimum Instream Flows 

Maintain minimum flows for outmigrating salmonids and smelt. 

Sep-Dec: Per D-1641 
Jan-Aug: Minimum of 3,000 cfs 

Delta Inflow & Outflow 

6. Delta Inflow & Outflow 

Considerations include (1) Provide sufficient outflow to maintain desirable salinity regime downstream of Collinsville during the spring, (2) explore range of approaches 
toward providing additional variability to Delta inflow and outflow. 

Delta Outflow:  
Jul-Aug & Dec-Jan: Per D1641 
Sep-Nov: Implement Fall X2 per FWS Smelt BO 

Mokelumne River Barriers 

7. Mokelumne River Barriers 

Jan-July: Gates Closed (possibly with fish ladder) 

Aug-Dec: Gates Open.  

In-Delta Agricultural and Municipal & Industrial Water Quality Requirements 

8. In-Delta Agricultural and Municipal & Industrial Water Quality Requirements 

Existing M&I and AG salinity requirements 

Assumptions:  
Existing D-1641 North and Western Delta AG and MI standards 
EXCEPT move compliance point from Emmaton to Three Mile Slough juncture. 
Maintain all water quality requirements contained in the NDWA/ DWR Contract and other DWR contractual obligations. 

 

 

  



  

 
 

 
 

 

 

 

 
 

 
 

 

 

 
 

  

  

 

 

 

 
 

 

 

 

  

 
 

 

 

 
 
 

 

  

 
 

 

 
 

 
 

 
 

       

 
 
 

 
 

 

 

 

  

Table B-18: CALSIM II and DSM2 Modeling Assumptions for BDCP EIR/EIS Existing Conditions, No Action Alternative and DEIRS Alternatives CALSIM II 

Assumptions: 
PARAMETER CATEGORY / STUDY EXISTING CONDITIONS NO ACTION ALTERNATIVE Alternative 1A, 1B, 1C Alternative 2A, 2B, 2C Alternative 3 Alternative 4 Alternative 5 Alternative 6A, 6B, 6C Alternative 7 Alternative 8 Alternative 9 COMMENTS 

H1 (Low Outflow 
Scenario) 

H2 (includes Enhanced 
Spring Outflow; excludes 

Fall X2) 

H3 (excludes Enhanced 
Spring Outflow; includes 

Fall X2) 

H4 (High Outflow 
Scenario) 

GENERAL 
Planning horizona Year 2009/Year 2015 Year 2020/Year 2025/Year 2060 Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Common Assumptions (CA) assumed 2004 and 2030; 

2008 OCAP BA assumed 2005 and 2030 
Demarcation datea February 2009 (but with June 2009 

NMFS BO included) 
Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative CA assumed June 2004; 2008 OCAP BA assumed 

2005 
Period of simulation 82 years (1922-2003) Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative 
HYDROLOGY 
Inflows/Supplies Historical with modifications for operations 

upstream of rim reservoirs 
Historical with modifications for operations 
upstream of rim reservoirs and with or 
without changed climate at Early Long 
Term (Year 2025) or Late Long Term 
(Year 2060) 

Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative 

Level of development Projected 2005 levelb Projected 2030 levelc Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative 
DEMANDS, WATER RIGHTS, 
CVP/SWP CONTRACTS 
Sacramento River Region (excluding 
American River) 

CVPd Land-use based, limited by contract 
amounts 

Land-use based, full build-out of contract 
amounts 

Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Consistent with 2008 OCAP BA; 2008 OCAP BA 
included updates to CA assumptions 

SWP (FRSA)e Land-use based, limited by contract 
amounts 

Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Consistent with 2008 OCAP BA; 2008 OCAP BA 
included updates to CA assumptions 

Non-project Land-use based, limited by water rights 
and SWRCB decisions for existing 
facilities 

Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative 

Antioch Pre-1914 water right Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Not included in 2008 BA of CA assumptions 
Federal refugesf Recent historical Level 2 water needs Firm Level 2 water needs Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative 

Sacramento River Region - American 
Riverg 

Water rights Year 2005 Year 2025, full water rights Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Consistent with 2008 OCAP BA; CA assumed 
Sacramento Area Water Forum 

CVP Year 2005 Year 2025, full contracts, including 
Freeport Regional Water Project 

Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Consistent with 2008 OCAP BA; CA assumed 
Sacramento Area Water Forum; CA did not include 
Sacramento River Water Reliability Project 

San Joaquin River Regionh 

Friant Unit Limited by contract amounts, based on 
current allocation policy 

Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative 

Lower Basin Land-use based, based on district level 
operations and constraints 

Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Stockton Delta Water Supply project included from 
2008 OCAP BA model 

Stanislaus Riveri Land-use based, Revised Operations 
Plant and NFMS BO (Jun 2009) Actions 
III.1.2 and III.1.3v 

Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative 2008 BA assumed draft Transitional Plan for Future; 
CA assumed Interim Operations Plan 

San Francisco Bay, Central Coast, 
Tulare Lake and South Coast Regions 
(CVP/SWP project facilities) 

CVPd Demand based on contracts amounts Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative 

CCWDj 195 TAF/yr CVP contract supply and 
water rights 

Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative 

SWPe,k Variable demand, of 3.0-4.1 MAF/Yr, up 
to Table A amounts including all Table A 
transfers through 2008 

Demand based on full Table A amounts Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative 2008 OCAP BA assumed 3.1 – 4.2 MAF/Yr variable 
demand for Existing; CA assumed Table A transfers 
only up through 2004. 

Article 56 Based on 2001-08 contractor requests Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Consistent with 2008 OCAP BA; CA assumed pattern 
based on 2002-06 contractor requests 

Article 21 MWD demand up to 200 TAF/month from 
December to March subject to 
conveyance capacity, KCWA demand up 
to 180 TAF/month and other contractor 
demands up to 34 TAF/month in all 
months, subject to conveyance capacity 

Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative 2008 OCAP BA limited MWD Article 21 to 100 
TAF/mon; CA assumed 50 TAF/YR for KCWA in 
Existing, 2,555 cfs max demand rate for KCWA in 
Future and unlimited for MWD in Future 

North Bay Aqueduct (NBA) 71 TAF/yr demand under SWP contracts, 
up to 43.7 cfs of excess flow under 
Fairfield, Vacaville and Benecia 
Settlement Agreement 

77 TAF/yr demand under SWP contracts, 
up to 43.7 cfs of excess flow under 
Fairfield, Vacaville and Benecia 
Settlement Agreement 

Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Consistent with 2008 OCAP BA; CA assumed 48 
TAF/Yr demand under SWP contracts and no 
Settlement Agreement 

Federal refugesf Recent historical Level 2 water needs Firm Level 2 water needs Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative 

FACILITIES 
System-wide 

System-wide Existing facilities Same as Existing Conditions Existing facilities and Isolated Facility Existing facilities and Isolated Facility Existing facilities and Isolated Facility Existing facilities and Isolated Facility Existing facilities and Isolated Facility Isolated Facility Existing facilities and Isolated Facility Existing facilities and Isolated Facility Existing Facilities and Separate Corridor 

Isolated Facility None Same as Existing Conditions North Delta Diversion: maximum capacity 
of 15,000 cfs, diversion point near Hood 

North Delta Diversion: maximum capacity 
of 15,000 cfs, diversion point near Hood 

North Delta Diversion: maximum capacity 
of 6,000 cfs, diversion point near Hood 

North Delta Diversion: maximum capacity of 9,000 cfs, diversion point near Hood North Delta Diversion: maximum capacity 
of 3,000 cfs, diversion point near Hood 

North Delta Diversion: maximum capacity 
of 15,000 cfs, diversion point near Hood 

North Delta Diversion: maximum capacity 
of 9,000 cfs, diversion point near Hood 

North Delta Diversion: maximum capacity 
of 9,000 cfs, diversion point near Hood 

Same as No Action Alternative 

Sacramento River Region 
Shasta Lake Existing, 4,552 TAF capacity Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative 
Red Bluff Diversion Dam Diversion dam operated gates out, except 

Jun 15th – Aug 31st based on NMFS BO 
(Jun 2009) Action I.3.2v; assume interim/ 
temporary facilities in place 

Diversion dam operated with gates out all 
year, NMFS BO (Jun 2009) Action I.3.1v; 

assume permanent facilities in place 

Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative 2008 OCAP BA used May 15th – Sep 31st for Existing; 
modified to reflect NMFS BO (Jun 2009); CA assumed 
May 15th – Sep 15th for Future 

Colusa Basin Existing conveyance and storage facilities Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative 

Upper American Riverg,l PCWA American River Pump Station Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative 2008 OCAP BA document assumes permanent pump 
station in both conditions 

Lower Sacramento River None Freeport Regional Water Projectn Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative 2008 OCAP BA did not include SRWRP or FRWP in 
existing; CA did not include Sacramento River Water 
Reliability Project 

Bay Delta Conservation Plan/California WaterFix 
Final EIR/EIS

5A-B156 2016



 
 

 
 

 
  

   
      

    
 

       

   

  
       

  
       

  
       

                        

        
   

        
   

        
   

        
   

        
   

        
   

        
   

        
   

        
   

  
       

  
       

  
       

                        

        
   

        
   

        
   

        
   

        
   

        
   

        
   

        
   

        
   

  
       

  
       

  
       

                        

        
   

        
   

        
   

        
   

        
   

        
   

        
   

        
   

        
   

      

 
 

  

 
 

 

 

 
 

 

 
 

 

 
 

  

 
 

 

 

 
 

 

 
 
 

 

 
 

  

 
 

 

 

 
 

 

 
 
 

 

 
 

  

 
 

 

 

 
 

 

 
 
 

 

 
 

  

 
 

 

 

 
 

 

 
 
 

 

 
 

  

 
 

 

 

 
 

 

 
 

  

 
 

 

 

 
 

 

 
 

  

 
 

 

 

 
 

 

 
 
 

 

  

 

 

  
 

 

  
 

  

 

 

 
  

 
 

 

  

 
 

 

 

 

   
      

    
 

       

   

  
       

  
       

  
       

                        

        
   

        
   

        
   

        
   

        
   

        
   

        
   

        
   

        
   

  
       

  
       

  
       

                        

        
   

        
   

        
   

        
   

        
   

        
   

        
   

        
   

        
   

  
       

  
       

  
       

                        

        
   

        
   

        
   

        
   

        
   

        
   

        
   

        
   

        
   

      

PARAMETER CATEGORY / STUDY EXISTING CONDITIONS NO ACTION ALTERNATIVE Alternative 1A, 1B, 1C Alternative 2A, 2B, 2C Alternative 3 Alternative 4 Alternative 5 Alternative 6A, 6B, 6C Alternative 7 Alternative 8 Alternative 9 COMMENTS 
H1 (Low Outflow 

Scenario) 
H2 (includes Enhanced 

Spring Outflow; excludes 
Fall X2) 

H3 (excludes Enhanced 
Spring Outflow; includes 

Fall X2) 

H4 (High Outflow 
Scenario) 

Freemont Weir / Yolo bypass Exisiting weir Same as Existing Conditions Seasonal Floodplain Inundation 
• Period of inundation 
o December 1 – March 31 (modeled as 
Dec 1 to Apr 30). 
o Operational gates at both 17.5 ft and 
11.5 ft will be OPEN during this period. 
• Triggers for inundation 
o Spills over the Fremont Weir will be 
triggered based on the river flow. 
• Duration 
o Duration of event will be governed by the 
hydrologic conditions in the Sacramento 
River, restoring the natural synchrony of 
inundation timing and frequency with river 
flows. 
o While “desired” inundation is on the 
order of 30-45 days, no management of 
the gates will be implemented to limit to 
this range. 
• Target flows 
o Gates will be operated to limit maximum 
spill to 6,000 cfs until river stage reaches 
existing weir height 

Fish Passage 
• Period of concern 
o September 15 – June 30 based on 
NOAA, DFG, and USFWS anadromous 
fish surveys in Yolo Bypass 
o Low elevation gates (11.5 ft) will be 
OPEN during this period. 
• Target flows 
o Limit flows to 100 cfs as required for fish 
passage and flow continuity 

Seasonal Floodplain Inundation 
• Period of inundation 
o December 1 – March 31 (modeled as 
Dec 1 to Apr 30). 
o Operational gates at both 17.5 ft and 
11.5 ft will be OPEN during this period. 
• Triggers for inundation 
o Spills over the Fremont Weir will be 
triggered based on the river flow. 
• Duration 
o Duration of event will be governed by the 
hydrologic conditions in the Sacramento 
River, restoring the natural synchrony of 
inundation timing and frequency with river 
flows. 
o While “desired” inundation is on the 
order of 30-45 days, no management of 
the gates will be implemented to limit to 
this range. 
• Target flows 
o Gates will be operated to limit maximum 
spill to 6,000 cfs until river stage reaches 
existing weir height 
Fish Passage 
• Period of concern 
o September 15 – June 30 based on 
NOAA, DFG, and USFWS anadromous 
fish surveys in Yolo Bypass (modeled as 
Sep 1 to Jun 30). 
o Low elevation gates (11.5 ft) will be 
OPEN during this period. 
• Target flows 
o Limit flows to 100 cfs as required for fish 
passage and flow continuity 

Seasonal Floodplain Inundation 
• Period of inundation 
o December 1 – March 31 (modeled as 
Dec 1 to Apr 30). 
o Operational gates at both 17.5 ft and 
11.5 ft will be OPEN during this period. 
• Triggers for inundation 
o Spills over the Fremont Weir will be 
triggered based on the river flow. 
• Duration 
o Duration of event will be governed by the 
hydrologic conditions in the Sacramento 
River, restoring the natural synchrony of 
inundation timing and frequency with river 
flows. 
o While “desired” inundation is on the 
order of 30-45 days, no management of 
the gates will be implemented to limit to 
this range. 
• Target flows 
o Gates will be operated to limit maximum 
spill to 6,000 cfs until river stage reaches 
existing weir height 
Fish Passage 
• Period of concern 
o September 15 – June 30 based on 
NOAA, DFG, and USFWS anadromous 
fish surveys in Yolo Bypass (modeled as 
Sep 1 to Jun 30). 
o Low elevation gates (11.5 ft) will be 
OPEN during this period. 
• Target flows 
o Limit flows to 100 cfs as required for fish 
passage and flow continuity 

Seasonal Floodplain Inundation 
• Period of inundation 

o December 1 – March 31 (modeled as Dec 1 to Apr 30). 
o Operational gates at both 17.5 ft and 11.5 ft will be OPEN during this period. 

• Triggers for inundation 
o Spills over the Fremont Weir will be triggered based on the river flow. 

• Duration 
o Duration of event will be governed by the hydrologic conditions in the Sacramento River, 

restoring the natural synchrony of inundation timing and frequency with river flows. 
o While “desired” inundation is on the order of 30-45 days, no management of the gates will 

be implemented to limit to this range. 
• Target flows 

o Gates will be operated to limit maximum spill to 6,000 cfs until river stage reaches existing 
weir height 

Fish Passage 
• Period of concern 

o September 15 – June 30 based on NOAA, DFG, and USFWS anadromous fish surveys in 
Yolo Bypass (modeled as Sep 1 to Jun 30). 

o Low elevation gates (11.5 ft) will be OPEN during this period. 
• Target flows 

o Limit flows to 100 cfs as required for fish passage and flow continuity 

Seasonal Floodplain Inundation 
• Period of inundation 
o December 1 – March 31 (modeled as 
Dec 1 to Apr 30). 
o Operational gates at both 17.5 ft and 
11.5 ft will be OPEN during this period. 
• Triggers for inundation 
o Spills over the Fremont Weir will be 
triggered based on the river flow. 
• Duration 
o Duration of event will be governed by the 
hydrologic conditions in the Sacramento 
River, restoring the natural synchrony of 
inundation timing and frequency with river 
flows. 
o While “desired” inundation is on the 
order of 30-45 days, no management of 
the gates will be implemented to limit to 
this range. 
• Target flows 
o Gates will be operated to limit maximum 
spill to 6,000 cfs until river stage reaches 
existing weir height 
Fish Passage 
• Period of concern 
o September 15 – June 30 based on 
NOAA, DFG, and USFWS anadromous 
fish surveys in Yolo Bypass (modeled as 
Sep 1 to Jun 30). 
o Low elevation gates (11.5 ft) will be 
OPEN during this period. 
• Target flows 
o Limit flows to 100 cfs as required for fish 
passage and flow continuity 

Seasonal Floodplain Inundation 
• Period of inundation 
o December 1 – March 31 (modeled as 
Dec 1 to Apr 30). 
o Operational gates at both 17.5 ft and 
11.5 ft will be OPEN during this period. 
• Triggers for inundation 
o Spills over the Fremont Weir will be 
triggered based on the river flow. 
• Duration 
o Duration of event will be governed by the 
hydrologic conditions in the Sacramento 
River, restoring the natural synchrony of 
inundation timing and frequency with river 
flows. 
o While “desired” inundation is on the 
order of 30-45 days, no management of 
the gates will be implemented to limit to 
this range. 
• Target flows 
o Gates will be operated to limit maximum 
spill to 6,000 cfs until river stage reaches 
existing weir height 
Fish Passage 
• Period of concern 
o September 15 – June 30 based on 
NOAA, DFG, and USFWS anadromous 
fish surveys in Yolo Bypass (modeled as 
Sep 1 to Jun 30). 
o Low elevation gates (11.5 ft) will be 
OPEN during this period. 
• Target flows 
o Limit flows to 100 cfs as required for fish 
passage and flow continuity 

Seasonal Floodplain Inundation 
• Period of inundation 
o December 1 – April 15. 
o Operational gates at 17.5 ft only and it 
will be OPEN during this period. 
• Triggers for inundation 
o Spills over the Fremont Weir will be 
triggered based on the river flow. 
• Duration 
o Duration of event will be governed by the 
hydrologic conditions in the Sacramento 
River, restoring the natural synchrony of 
inundation timing and frequency with river 
flows. 
o While “desired” inundation is on the 
order of 30-45 days, no management of 
the gates will be implemented to limit to 
this range. 
• Target flows 
o Gates will be operated to limit maximum 
spill to 8,000 cfs until river stage reaches 
existing weir height 

Seasonal Floodplain Inundation 
• Period of inundation 
o December 1 – April 15. 
o Operational gates at 17.5 ft only and it 
will be OPEN during this period. 
• Triggers for inundation 
o Spills over the Fremont Weir will be 
triggered based on the river flow. 
• Duration 
o Duration of event will be governed by the 
hydrologic conditions in the Sacramento 
River, restoring the natural synchrony of 
inundation timing and frequency with river 
flows. 
o While “desired” inundation is on the 
order of 30-45 days, no management of 
the gates will be implemented to limit to 
this range. 
• Target flows 
o Gates will be operated to limit maximum 
spill to 8,000 cfs until river stage reaches 
existing weir height 

Seasonal Floodplain Inundation 
• Period of inundation 
o December 1 – March 31 (modeled as 
Dec 1 to Apr 30). 
o Operational gates at both 17.5 ft and 
11.5 ft will be OPEN during this period. 
• Triggers for inundation 
o Spills over the Fremont Weir will be 
triggered based on the river flow. 
• Duration 
o Duration of event will be governed by the 
hydrologic conditions in the Sacramento 
River, restoring the natural synchrony of 
inundation timing and frequency with river 
flows. 
o While “desired” inundation is on the 
order of 30-45 days, no management of 
the gates will be implemented to limit to 
this range. 
• Target flows 
o Gates will be operated to limit maximum 
spill to 6,000 cfs until river stage reaches 
existing weir height 
Fish Passage 
• Period of concern 
o September 15 – June 30 based on 
NOAA, DFG, and USFWS anadromous 
fish surveys in Yolo Bypass (modeled as 
Sep 1 to Jun 30). 
o Low elevation gates (11.5 ft) will be 
OPEN during this period. 
• Target flows 
o Limit flows to 100 cfs as required for fish 
passage and flow continuity 

San Joaquin River Region 
Millerton Lake (Friant Dam) Existing, 520 TAF capacity Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative 

Lower San Joaquin River None City of Stockton Delta Water Supply 
Project, 30 mgd capacity 

Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Consistent with 2008 OCAP BA; CA did not include 
City of Stockton Delta Water Supply Project 

Delta Region 
SWP Banks Pumping Plant (South 
Delta) 

Physical capacity is 10,300 cfs but 6,680 
cfs permitted capacity in all months up to 
8,500 cfs during Dec 15th – Mar 15th 

depending on Vernalis flow conditionso; 
additional capacity of 500 cfs (up to 7,180 
cfs) allowed for Jul – Sep for reducing 
impact of NMFS BO (Jun 2009) Action 
IV.2.1v on SWPw 

Same as Existing Conditions 10,300 cfs 10,300 cfs 10,300 cfs 10,300 cfs Same as No Action Alternative 10,300 cfs 10,300 cfs 10,300 cfs Same as No Action Alternative Reducing impact of VAMP on SWP formerly known as 
limited-EWA 

CVP C.W. Bill Jones Pumping Plant 
(Tracy PP) 

Permit capacity is 4,600 cfs but exports 
limited to 4,200 cfs plus diversions 
upstream of DMC constriction 

Permit capacity is 4,600 cfs in all months 
(allowed for by the Delta-Mendota 
Canal–California Aqueduct Intertie) 

Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative 

Upper Delta-Mendota Canal 
Capacity 

Existing Existing plus 400 cfs Delta-Mendota 
Canal–California Aqueduct Intertie 

Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative 

CCWD Intakes Los Vaqueros existing storage capacity, 
100 TAF, existing pump locations 

Los Vaqueros existing storage capacity, 
100 TAF, existing pump locations, 
Alternative Intake Project (AIP) includedp 

Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative 2008 OCAP BA did not include the AIP in Existing; 
AIP was considered under a separate consultation 

San Francisco Bay Region 
South Bay Aqueduct (SBA) Existing capacity SBA rehabilitation, 430 cfs capacity from 

junction with California Aqueduct to 
Alameda County FC&WSD Zone 7 
diversion point 

Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Consistent with 2008 OCAP BA; CA did not include 
SBA rehabilitation in Existing 

South Coast Region 
California Aqueduct East Branch Existing capacity Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative 2008 OCAP BA and CA did not include rehabilitation of 

capacity at California Aqueduct pool 49 (2,875 cfs) 

Bay Delta Conservation Plan/California WaterFix 
Final EIR/EIS

5A-B157 2016



 
 

 
 

 
  

   
      

    
 

       

   

  
       

  
       

  
       

                        

        
   

        
   

        
   

        
   

        
   

        
   

        
   

        
   

        
   

  
       

  
       

  
       

                        

        
   

        
   

        
   

        
   

        
   

        
   

        
   

        
   

        
   

  
       

  
       

  
       

                        

        
   

        
   

        
   

        
   

        
   

        
   

        
   

        
   

        
   

      

 

 

  
 

 

  
 

 

   

 

  
 

 

 

 

   
 

 

 

 
  

 

 
 
 
 

 
 
 
 

 
 
 
 

 
 
 
 

 
 
 
 

 
 
 
 

 
 
 
 

 
 

 
 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 
 

 
 

 
 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 

        

 

 

 
 

 
 

 
 

   
      

    
 

       

   

  
       

  
       

  
       

                        

        
   

        
   

        
   

        
   

        
   

        
   

        
   

        
   

        
   

  
       

  
       

  
       

                        

        
   

        
   

        
   

        
   

        
   

        
   

        
   

        
   

        
   

  
       

  
       

  
       

                        

        
   

        
   

        
   

        
   

        
   

        
   

        
   

        
   

        
   

      

PARAMETER CATEGORY / STUDY EXISTING CONDITIONS NO ACTION ALTERNATIVE Alternative 1A, 1B, 1C Alternative 2A, 2B, 2C Alternative 3 Alternative 4 Alternative 5 Alternative 6A, 6B, 6C Alternative 7 Alternative 8 Alternative 9 COMMENTS 
H1 (Low Outflow 

Scenario) 
H2 (includes Enhanced 

Spring Outflow; excludes 
Fall X2) 

H3 (excludes Enhanced 
Spring Outflow; includes 

Fall X2) 

H4 (High Outflow 
Scenario) 

REGULATORY STANDARDS 
North Coast Region 

Trinity River 
Minimum flow below Lewiston 
Dam 

Trinity EIS Preferred Alternative (369-815 
TAF/yr) 

Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative 

Trinity Reservoir end-of-
September minimum storage 

Trinity EIS Preferred Alternative (600 TAF 
as able) 

Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative 

Sacramento River Region 
Clear Creek 

Minimum flow below 
Whiskeytown Dam 

Downstream water rights, 1963 USBR 
Proposal to USFWS and NPS, 
predetermined CVPIA 3406(b)(2) flowsq, 
and NMFS BO (Jun 2009) Action I.1.1v 

Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Predetermined flows based on Aug 08 2008 BA 
Studies; reflects Management Team direction regarding 
interpretation of NMFS BO (Jun 2009) 

Upper Sacramento River 
Shasta Lake end-of-September 
minimum storage 

NMFS 2004 Winter-run Biological 
Opinion, (1900 TAF in non-critically dry 
years), and NMFS BO (Jun 2009) Action 
I.2.1v 

Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Management Team direction regarding interpretation of 
NMFS BO (Jun 2009) 

Minimum flow below Keswick 
Dam 

SWRCB WR 90-5 temperature control, 
predetermined CVPIA 3406(b)(2) flowsq, 
and NMFS BO (Jun 2009) Action I.2.2v 

Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Predetermined flows based on Aug 08 2008 OCAP BA 
Studies; reflects Management Team direction regarding 
interpretation of NMFS BO (Jun 2009) 

Feather River 
Minimum flow below Thermalito 
Diversion Dam 

2006 Settlement Agreement (700 / 800 
cfs) 

Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Consistent with 2008 OCAP BA; CA assumed 1983 
DWR, DFG Agreement (600 cfs) 

Minimum flow below Thermalito 
Afterbay outlet 

1983 DWR, DFG Agreement (750-1,700 
cfs) 

Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No 
Action Alternative 

Requirements under No 
Action Alternative, and 

additional flow contribution 
for the enhanced spring 
outflow requirementab 

Same as No Action 
Alternative 

Requirements 
under No Action 
Alternative, and 
additional flow 

contribution for the 
enhanced spring 

outflow 
requirementab 

Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative 

Yuba River 
Minimum flow below Daguerre 
Point Dam 

D-1644 Operations (Lower Yuba River 
Accord)r 

Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Consistent with 2008 OCAP BA; CA assumed D-1644 
(long-term, without Lower Yuba River Accord) 

American River 
Minimum flow below Nimbus 
Dam 

American River Flow Managements as 
required by NMFS BO (Jun 2009) Action 
II.1v 

Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Modified to reflect NMFS BO; consistent with 2008 
OCAP BA; CA did not include American River Flow 
Management 

Minimum Flow at H Street SWRCB D-893 Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative 
Lower Sacramento River 

Minimum Flow at Freeport None Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative SWRCB Minimum Requirement of 55% of 
Unimpaired Flow at Freeport Jan-Jun. 
Minimum flow requirement capped at 
40,000 cfs. 

Same as No Action Alternative 

North Delta Diversion Bypass 
Flow 

None Same as Existing Conditions Constant Low-Level Pumping: 
Diversions up to 6% of river flow for flows 
greater than 5,000 cfs (No diversion if it 
would cause downstream flow less than 
5,000 cfs). No more than 300 cfs at any 
one intake (combined limit of 1,500 cfs). 

Constant Low-Level Pumping: 
Diversions up to 6% of river flow for flows 
greater than 5,000 cfs (No diversion if it 
would cause downstream flow less than 
5,000 cfs). No more than 300 cfs at any 
one intake (combined limit of 1,500 cfs). 

Constant Low-Level Pumping: 
Diversions up to 6% of river flow for flows 
greater than 5,000 cfs (No diversion if it 
would cause downstream flow less than 
5,000 cfs). No more than 300 cfs at any 
one intake (combined limit of 600 cfs). 

Constant Low-Level Pumping: 
Diversions up to 6% of river flow for flows greater than 5,000 cfs (No diversion if it would 

cause downstream flow less than 5,000 cfs). No more than 300 cfs at any one intake 
(combined limit of 900 cfs). 

Constant Low-Level Pumping: 
Diversions up to 6% of river flow for flows 
greater than 5,000 cfs (No diversion if it 
would cause downstream flow less than 
5,000 cfs). No more than 300 cfs at the 
intake. 

Constant Low-Level Pumping: 
Diversions up to 6% of river flow for flows 
greater than 5,000 cfs (No diversion if it 
would cause downstream flow less than 
5,000 cfs). No more than 300 cfs at any 
one intake (combined limit of 1,500 cfs). 

Constant Low-Level Pumping: 
Diversions up to 5% of river flow for flows 
greater than 5,000 cfs (No diversion if it 
would cause downstream flow less than 
5,000 cfs). No more than 300 cfs at any 
one intake (combined limit of 900 cfs). 

Constant Low-Level Pumping: 
Diversions up to 5% of river flow for flows 
greater than 5,000 cfs (No diversion if it 
would cause downstream flow less than 
5,000 cfs). No more than 300 cfs at any 
one intake (combined limit of 900 cfs). 

Same as No Action Alternative 

None Same as Existing Conditions Initial Pulse Protection: 
Low level pumping maintained through the 
initial pulse period. For the purpose of 
monitoring, the initiation of the pulse is 
defined by the following criteria: (1) Wilkins 
Slough flow changing by more than 45% 
over a five day period and (2) flow greater 
than 12,000 cfs. Low-level pumping 
continues until (1) Wilkins Slough returns 
to prepulse flows (flow on first day of 5-day 
increase), (2) Wilkins Slough flows 
decrease for 5 consecutive days, or (3) 
Bypass flows are greater than 20,000 cfs 
for 10 consecutive days.               After 
pulse period has ended, operations will 
return to the bypass flow table (SubTable 
A). If the first flush begins before Dec 1, a 
second pulse period will have the same 
protective operation. 

Initial Pulse Protection: 
Low level pumping maintained through the 
initial pulse period. For the purpose of 
monitoring, the initiation of the pulse is 
defined by the following criteria: (1) Wilkins 
Slough flow changing by more than 45% 
over a five day period and (2) flow greater 
than 12,000 cfs. Low-level pumping 
continues until (1) Wilkins Slough returns 
to prepulse flows (flow on first day of 5-day 
increase), (2) Wilkins Slough flows 
decrease for 5 consecutive days, or (3) 
Bypass flows are greater than 20,000 cfs 
for 10 consecutive days.               After 
pulse period has ended, operations will 
return to the bypass flow table (SubTable 
A). If the first flush begins before Dec 1, a 
second pulse period will have the same 
protective operation. 

Initial Pulse Protection: 
Low level pumping maintained through the 
initial pulse period. For the purpose of 
monitoring, the initiation of the pulse is 
defined by the following criteria: (1) Wilkins 
Slough flow changing by more than 45% 
over a five day period and (2) flow greater 
than 12,000 cfs. Low-level pumping 
continues until (1) Wilkins Slough returns 
to prepulse flows (flow on first day of 5-day 
increase), (2) Wilkins Slough flows 
decrease for 5 consecutive days, or (3) 
Bypass flows are greater than 20,000 cfs 
for 10 consecutive days.               After 
pulse period has ended, operations will 
return to the bypass flow table (SubTable 
A). If the first flush begins before Dec 1, a 
second pulse period will have the same 
protective operation. 

Initial Pulse Protection: 
Low level pumping maintained through the initial pulse period. For the purpose of monitoring, 
the initiation of the pulse is defined by the following criteria: (1) Wilkins Slough flow changing 

by more than 45% over a five day period and (2) flow greater than 12,000 cfs. Low-level 
pumping continues until (1) Wilkins Slough returns to prepulse flows (flow on first day of 5-day 
increase), (2) Wilkins Slough flows decrease for 5 consecutive days, or (3) Bypass flows are 

greater than 20,000 cfs for 10 consecutive days.               After pulse period has ended, 
operations will return to the bypass flow table (SubTable A). If the first flush begins before Dec 

1, a second pulse period will have the same protective operation. 

Initial Pulse Protection: 
Low level pumping maintained through the 
initial pulse period. For the purpose of 
monitoring, the initiation of the pulse is 
defined by the following criteria: (1) Wilkins 
Slough flow changing by more than 45% 
over a five day period and (2) flow greater 
than 12,000 cfs. Low-level pumping 
continues until (1) Wilkins Slough returns 
to prepulse flows (flow on first day of 5-day 
increase), (2) Wilkins Slough flows 
decrease for 5 consecutive days, or (3) 
Bypass flows are greater than 20,000 cfs 
for 10 consecutive days.               After 
pulse period has ended, operations will 
return to the bypass flow table (SubTable 
A). If the first flush begins before Dec 1, a 
second pulse period will have the same 
protective operation. 

Initial Pulse Protection: 
Low level pumping maintained through the 
initial pulse period. For the purpose of 
monitoring, the initiation of the pulse is 
defined by the following criteria: (1) Wilkins 
Slough flow changing by more than 45% 
over a five day period and (2) flow greater 
than 12,000 cfs. Low-level pumping 
continues until (1) Wilkins Slough returns 
to prepulse flows (flow on first day of 5-day 
increase), (2) Wilkins Slough flows 
decrease for 5 consecutive days, or (3) 
Bypass flows are greater than 20,000 cfs 
for 10 consecutive days.               After 
pulse period has ended, operations will 
return to the bypass flow table (SubTable 
A). If the first flush begins before Dec 1, a 
second pulse period will have the same 
protective operation. 

Initial Pulse Protection: 
Low level pumping maintained through the 
initial pulse period. For the purpose of 
monitoring, the initiation of the pulse is 
defined by the following criteria: (1) Wilkins 
Slough flow changing by more than 45% 
over a five day period and (2) flow greater 
than 12,000 cfs. Low-level pumping 
continues until (1) Wilkins Slough returns 
to prepulse flows (flow on first day of 5-day 
increase), (2) Wilkins Slough flows 
decrease for 5 consecutive days, or (3) 
Bypass flows are greater than 20,000 cfs 
for 10 consecutive days.               After 
pulse period has ended, operations will 
return to the bypass flow table (SubTable 
A). If the first flush begins before Dec 1, a 
second pulse period will have the same 
protective operation. 

Initial Pulse Protection: 
Low level pumping maintained through the 
initial pulse period. For the purpose of 
monitoring, the initiation of the pulse is 
defined by the following criteria: (1) Wilkins 
Slough flow changing by more than 45% 
over a five day period and (2) flow greater 
than 12,000 cfs. Low-level pumping 
continues until (1) Wilkins Slough returns 
to prepulse flows (flow on first day of 5-day 
increase), (2) Wilkins Slough flows 
decrease for 5 consecutive days, or (3) 
Bypass flows are greater than 20,000 cfs 
for 10 consecutive days.               After 
pulse period has ended, operations will 
return to the bypass flow table (SubTable 
A). If the first flush begins before Dec 1, a 
second pulse period will have the same 
protective operation. 

Same as No Action Alternative 

None Same as Existing Conditions Post-Pulse Operations: 
After initial pulse(s), apply Level I post-
pulse bypass rule (see SubTable A) until 
15 total days of bypass flows above 
20,000 cfs. Then apply Level II post-pulse 
bypass rule until 30 total days of bypass 
flows above 20,000 cfs. Then apply Level 
III post-pulse bypass rule. 

Post-Pulse Operations: 
After initial pulse(s), apply Level I post-
pulse bypass rule (see SubTable A) until 
15 total days of bypass flows above 
20,000 cfs. Then apply Level II post-pulse 
bypass rule until 30 total days of bypass 
flows above 20,000 cfs. Then apply Level 
III post-pulse bypass rule. 

Post-Pulse Operations: 
After initial pulse(s), apply Level I post-
pulse bypass rule (see SubTable A) until 
15 total days of bypass flows above 
20,000 cfs. Then apply Level II post-pulse 
bypass rule until 30 total days of bypass 
flows above 20,000 cfs. Then apply Level 
III post-pulse bypass rule. 

Post-Pulse Operations: 
After initial pulse(s), apply Level I post-pulse bypass rule (see SubTable A) until 15 total days 

of bypass flows above 20,000 cfs. Then apply Level II post-pulse bypass rule until 30 total 
days of bypass flows above 20,000 cfs. Then apply Level III post-pulse bypass rule. 

Post-Pulse Operations: 
After initial pulse(s), apply Level I post-
pulse bypass rule (see SubTable A) until 
15 total days of bypass flows above 
20,000 cfs. Then apply Level II post-pulse 
bypass rule until 30 total days of bypass 
flows above 20,000 cfs. Then apply Level 
III post-pulse bypass rule. 

Post-Pulse Operations: 
After initial pulse(s), apply Level I post-
pulse bypass rule (see SubTable A) until 
15 total days of bypass flows above 
20,000 cfs. Then apply Level II post-pulse 
bypass rule until 30 total days of bypass 
flows above 20,000 cfs. Then apply Level 
III post-pulse bypass rule. 

Post-Pulse Operations: 
After initial flush(es), go to Level I post-
pulse bypass rule (see SubTable A for 
Level 1) until 20 total days of bypass flows 
above 20,000 cfs. Then go to the Level II 
post-pulse bypass rule (Subtable A for 
Level II) until 45 total days of bypass flows 
above 20,000 cfs. Then go to the Level III 
post-pulse bypass rule (Subtable A for 
Level III). 

Post-Pulse Operations: 
After initial flush(es), go to Level I post-
pulse bypass rule (see SubTable A for 
Level 1) until 20 total days of bypass flows 
above 20,000 cfs. Then go to the Level II 
post-pulse bypass rule (Subtable A for 
Level II) until 45 total days of bypass flows 
above 20,000 cfs. Then go to the Level III 
post-pulse bypass rule (Subtable A for 
Level III). 

Same as No Action Alternative 

Minimum flow near Rio Vista SWRCB D-1641 Same as Existing Conditions Sep-Dec: SWRCB D-1641;    Jan-Aug: 
minimum of 3,000 cfs 

Sep-Dec: SWRCB D-1641;    Jan-Aug: 
minimum of 3,000 cfs 

Sep-Dec: SWRCB D-1641;    Jan-Aug: 
minimum of 3,000 cfs 

Sep-Dec: SWRCB D-1641;    Jan-Aug: minimum of 3,000 cfs Sep-Dec: SWRCB D-1641;    Jan-Aug: 
minimum of 3,000 cfs 

Sep-Dec: SWRCB D-1641;    Jan-Aug: 
minimum of 3,000 cfs 

Sep-Dec: SWRCB D-1641;    Jan-Aug: 
minimum of 5,000 cfs 

Sep-Dec: SWRCB D-1641;    Jan-Aug: 
minimum of 5,000 cfs 

Sep-Dec: SWRCB D-1641;    Jan-Aug: 
minimum of 5,000 cfs 
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PARAMETER CATEGORY / STUDY EXISTING CONDITIONS NO ACTION ALTERNATIVE Alternative 1A, 1B, 1C Alternative 2A, 2B, 2C Alternative 3 Alternative 4 Alternative 5 Alternative 6A, 6B, 6C Alternative 7 Alternative 8 Alternative 9 COMMENTS 
H1 (Low Outflow 

Scenario) 
H2 (includes Enhanced 

Spring Outflow; excludes 
Fall X2) 

H3 (excludes Enhanced 
Spring Outflow; includes 

Fall X2) 

H4 (High Outflow 
Scenario) 

San Joaquin River Region 
Mokelumne River 

Minimum flow below Camanche 
Dam 

FERC 2916-029, 1996 (Joint Settlement 
Agreement) (100-325 cfs) 

Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative 

Minimum flow below Woodbridge 
Diversion Dam 

FERC 2916-029, 1996 (Joint Settlement 
Agreement) (25-300 cfs) 

Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative 

Stanislaus River 
Minimum flow below Goodwin 
Dam 

1987 USBR, DFG agreement, and flows 
required for NMFS BO (Jun 2009) Action 
III.1.2 and III.1.3v 

Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Reflects Management Team direction regarding 
interpretation of NMFS BO (Jun 2009); flow schedule 
to be provided 

Minimum dissolved oxygen SWRCB D-1422 Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative 
Merced River 

Minimum flow below Crocker-
Huffman Diversion Dam 

Davis-Grunsky (180-220 cfs, Nov-Mar), 
and Cowell Agreement 

Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative 

Minimum flow at Shaffer Bridge FERC 2179 (25-100 cfs) Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative 
Tuolumne River 

Minimum flow at Lagrange 
Bridge 

FERC 2299-024, 1995 (Settlement 
Agreement) (94-301 TAF/yr) 

Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative 

San Joaquin River 
San Joaquin River below Friant 
Dam/ Mendota Pool 

Water Year 2010 Interim Flows Projectu Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative 2008 OCAP BA document did not include San Joaquin 
River Restoration; CA did not include restoration flows 

Maximum salinity near Vernalis SWRCB D-1641 Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative 
Minimum flow near Vernalis SWRCB D-1641, and NMFS BO (Jun 

2009) Action IV.2.1v 
Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative 2008 BA and CA assumed VAMP flows 

Sacramento River–San Joaquin Delta 
Region 

Delta Outflow Index (Flow, NDOI) SWRCB D-1641 Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative SWRCB D-1641 & SWRCB Flow Criteria 
of 55% of Umimpaired Flow at Freeport 
(capped by 40,000 cfs); Trinity, Shasta, 
Oroville and Folsom storage were modified 
to enable more cold water pool storage: by 
increasing Storage Level 3 to 75% of the 
maximum storage, within Storage Level 3, 
exports are gradually reduced until 
Storage Level 2 is reached in the 
reservoir. 

Same as No Action Alternative 2008 BA and CA assumed D-1641 only. For the BDCP 
PROPOSED PROJECT EARLY LONG-TERM, 
proportional Reservoir release concept will continure to 
be evaluated to the extent that it provides similar 
response to outflow, inflow and upstream storage 
conditions 

Delta Outflow Index (Salinity, 
X2) - Spring 

SWRCB D-1641 Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No 
Action Alternative 

Requirements under No 
Action Alternative, and 
additional flow for the 

enhanced spring outflow 
requirementab 

Same as No Action 
Alternative 

Requirements 
under No Action 
Alternative, and 

additional flow for 
the enhanced 
spring outflow 
requirementab 

Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative 2008 BA and CA assumed D-1641 only 

Delta Outflow (Salinity, X2) - Fall None FWS BO (Dec 2008) Action 4 None Same as No Action Alternative None None None Same as No Action 
Alternative 

Same as No 
Action Alternative 

Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative 

Delta Cross Channel gate operation SRWCB D-1641 with additional days 
closed from Oct 1st – Jan 31st based on 
NMFS BO (Jun 2009) Action IV.1.2v 

(closed during flushing flows from Oct 1st 

– Dec 14th unless adverse water quality 
conditions) 

Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Oct-Nov: DCC gate closed if fish are 
present (assume 15 days per month; may 
be open longer; consistent with logic used 
for the BDCP proposed project) 

Dec-Jun: DCC gate closed if Sac < 
11,000 cfs or Sac >25,000 cfs 
Jul-Sep: DCC gate open 

2008 BA and CA assumed D-1641 only 

South Delta exports (Jones PP and 
Banks PP) 

SWRCB D-1641, Vernalis flow-based 
export limits Apr 1st – May 31st as required 
by NMFS BO (Jun, 2009) Action IV.2.1v 

(additional 500 cfs allowed for Jul – Sep 
for reducing impact on SWP)w 

Same as Existing Conditions Physical capacity Physical Capacity Physical Capacity Physical Capacity Same as No Action Alternative None Physical Capacity, AND South Delta 
Export to San Joaquin Inflow ratio: 50% in 
Dec through Mar and in June. 

Physical Capacity, AND South Delta 
Export to San Joaquin Inflow ratio: 50% in 
Dec through Mar and in June. 

SWRCB D-1641 when SJR flow < 10,000 
cfs, Same as No Action Alternative when 
SJR flow > 10,000 cfs 

2008 BA and CA assumed discretionary use of CVPIA 
3406(b)(2); 2008 BA also assumed  limited 
Environmental Water Account 

Combined Flow in Old and Middle 
River (OMR) 

FWS BO (Dec 2008) Actions 1 through 3 
and NMFS BO (Jun 2009) Action IV.2.3v 

Same as Existing Conditions Same as No Action Alternative More positive of the No Action Alternative 
assumptions and the assumption noted 
below: 
• Jan: 0 (W), -3500 (AN), -4000 (BN), 
5000 (D, C) 
• Feb: 0 (W), -3500 (AN), -4000 (BN, D, 
C) 
• Mar: 0 (W, AN), -3500 (AN, BN, D, C) 
• Apr - Jun: Varies based on San Joaquin 
inflow relationship to OMR povided below 
in Sub-Table B y 

• Jul - Sep: No Restrictions 
• Oct - Nov: Varies based SJR pulse flow 
condition z 

• Dec: -5000 when north Delta initial pulse 
flows are triggered or -2000 when delta 
smelt action 1 triggers 
• HORB opening is restricted aa 

Same as No Action Alternative More positive of the No Action Alternative assumptions and the assumption noted below: 
• Jan: 0 (W), -3500 (AN), -4000 (BN), -5000 (D, C) 

• Feb: 0 (W), -3500 (AN), -4000 (BN, D, C) 
• Mar: 0 (W, AN), -3500 (AN, BN, D, C) 

• Apr - Jun: Varies based on San Joaquin inflow relationship to OMR povided below in Sub-
Table B y 

• Jul - Sep: No Restrictions 
• Oct - Nov: Varies based SJR pulse flow condition z 

• Dec: -5000 when north Delta initial pulse flows are triggered or -2000 when delta smelt 
action 1 triggers 

• HORB opening is restricted aa 

Same as No Action Alternative No Restrictions • South Delta exports cannot cause OMR 
to fall below +1,000 cfs during Dec-Mar. 
• South Delta exports cannot cause OMR 
to fall below +3,000 cfs during Jun. 
• South Delta pumping is not allowed 
during April, May, Oct, and Nov 
• No restrictions during Jul-Sep. 

• South Delta exports cannot cause OMR 
to fall below +1,000 cfs during Dec-Mar. 
• South Delta exports cannot cause OMR 
to fall below +3,000 cfs during Jun. 
• South Delta pumping is not allowed 
during April, May, Oct, and Nov 
• No restrictions during Jul-Sep. 

Same as No Action Alternative 2008 BA and CA did not assume FWS BO (Dec 2008) 
or other OMR restrictions 

Delta Water Quality SWRCB D-1641 Same as Existing Conditions Existing SWRCB D-1641, EXCEPT 
moved compliance point from Emmaton to 
Three Mile Sl near Sacramento R. 

Existing SWRCB D-1641, EXCEPT 
moved compliance point from Emmaton to 
Three Mile Sl near Sacramento R. 

Existing SWRCB D-1641, EXCEPT 
moved compliance point from Emmaton to 
Three Mile Sl near Sacramento R. 

Existing SWRCB D-1641, EXCEPT moved compliance point from Emmaton to Three Mile Sl 
near Sacramento R. 

Existing SWRCB D-1641, EXCEPT 
moved compliance point from Emmaton to 
Three Mile Sl near Sacramento R. 

Existing SWRCB D-1641, EXCEPT 
moved compliance point from Emmaton to 
Three Mile Sl near Sacramento R. 

Existing SWRCB D-1641, EXCEPT 
moved compliance point from Emmaton to 
Three Mile Sl near Sacramento R. 

Existing SWRCB D-1641, EXCEPT 
moved compliance point from Emmaton to 
Three Mile Sl near Sacramento R. 

Existing SWRCB D-1641, EXCEPT Rock 
Slough compliance point is not specifically 
targeted 

Currently only operate for D1641 standards 

OPERATIONS CRITERIA: RIVER
SPECIFIC 
Sacramento River Region 

Upper Sacramento River: Flow 
objective for navigation (Wilkins 
Slough) 

NMFS BO (Jun 2009) Action I.4v; 3,500 – 
5,000 cfs based on CVP water supply 
condition 

Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative 

American River: Folsom Dam flood 
control 

Variable 400/670 flood control diagram 
(without outlet modifications) 

Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative 

Feather River: Flow at Mouth of 
Feather River (above Verona) 

Maintain DFG/DWR flow target of 2,800 
cfs for Apr – Sep dependent on Oroville 
inflow and FRSA allocation 

Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative 

San Joaquin River Region 
Stanislaus River: Flow below 
Goodwin Dami 

Revised Operations Plant and NMFS BO 
(Jun 2009) Action III.1.2 and III.1.3v 

Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative 2008 BA assumed draft Transitional New Melones 
Operations Plan; CA assumed Interim Plan 

San Joaquin River: Salinity at 
Vernalis 

Grasslands Bypass Project (partial 
implementation) 

Grasslands Bypass Project (full 
implementation) 

Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Existing condition assumptions to be determined Year 
2010 
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PARAMETER CATEGORY / STUDY EXISTING CONDITIONS NO ACTION ALTERNATIVE Alternative 1A, 1B, 1C Alternative 2A, 2B, 2C Alternative 3 Alternative 4 Alternative 5 Alternative 6A, 6B, 6C Alternative 7 Alternative 8 Alternative 9 COMMENTS 
H1 (Low Outflow 

Scenario) 
H2 (includes Enhanced 

Spring Outflow; excludes 
Fall X2) 

H3 (excludes Enhanced 
Spring Outflow; includes 

Fall X2) 

H4 (High Outflow 
Scenario) 

OPERATIONS CRITERIA: 
SYSTEMWIDE 
North & South Delta Intakes Operation 
Criteria 

Water quality and residence time None Same as Existing Conditions Jul-Sep: prefer sourth Delta pumping up to 
3,000 cfs before diverting from North. Oct-
Jun: prefer North Delta pumping (real-time 
operation flexibility) (No explicit 
implementation in the model). 

Jul-Sep: prefer sourth Delta pumping up to 
3,000 cfs before diverting from North. Oct-
Jun: prefer North Delta pumping (real-time 
operation flexibility) (No explicit 
implementation in the model). 

Jul-Sep: prefer sourth Delta pumping up to 
3,000 cfs before diverting from North. Oct-
Jun: prefer North Delta pumping (real-time 
operation flexibility) (No explicit 
implementation in the model). 

Jul-Sep: prefer sourth Delta pumping up to 3,000 cfs before diverting from North. Oct-Jun: 
prefer North Delta pumping (real-time operation flexibility) (No explicit implementation in the 

model). 

Jul-Sep: prefer sourth Delta pumping up to 
3,000 cfs before diverting from North. Oct-
Jun: prefer North Delta pumping (real-time 
operation flexibility) (No explicit 
implementation in the model). 

North Delta Pumping only Jul-Sep: prefer sourth Delta pumping up to 
3,000 cfs before diverting from North. Oct-
Jun: prefer North Delta pumping (real-time 
operation flexibility) (No explicit 
implementation in the model). 

Jul-Sep: prefer sourth Delta pumping up to 
3,000 cfs before diverting from North. Oct-
Jun: prefer North Delta pumping (real-time 
operation flexibility) (No explicit 
implementation in the model). 

Same as No Action Alternative Not explicitly included in model; model results with 
existing weight structure are consistent with intake 
preferences 

CVP water allocation 
Settlement / Exchange 100% (75% in Shasta critical years) Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative 
Refuges 100% (75% in Shasta critical years) Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative 
Agriculture Service 100%-0% based on supply, South-of-

Delta allocations are additionally limited 
due to D-1641, FWS BO (Dec 2008) and 
NMFS BO (Jun 2009) export restrictionsv 

Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative 2008 OCAP BA and CA did not assume FWS BO (Dec 
2008) or NMFS BO (Jun 2009) 

Municipal & Industrial Service 100%-50% based on supply, South-of-
Delta allocations are additionally limited 
due to D-1641, FWS BO (Dec 2008) and 
NMFS BO (Jun 2009) export restrictionsv 

Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative 2008 OCAP BA and CA did not assume FWS BO (Dec 
2008) or NMFS BO (Jun 2009) 

SWP water allocation 
North of Delta (FRSA) Contract specific Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative 
South of Delta (including North Bay 
Aqueduct) 

Based on supply; equal prioritization 
between Ag and M&I based on Monterey 
Agreement; allocations are additionally 
limited due to D-1641, FWS BO (Dec 
2008) and NMFS BO (Jun 2009) export 
restrictionsv 

Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative 2008 OCAP BA and CA did not assume FWS BO (Dec 
2008) or NMFS BO (Jun 2009) 

CVP-SWP coordinated operations 
Sharing of responsibility for in-basin
use 

1986 Coordinated Operations Agreement 
(FRWP EBMUD and 2/3 of the North Bay 
Aqueduct diversions considered as Delta 
Export; 1/3 of the North Bay Aqueduct 
diversion considered as in-basin-use) 

Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No 
Action Alternative 

Same as No Action 
Alternativeab 

Same as No Action 
Alternative 

Same as No 
Action 
Alternativeab 

Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative CA included exchange of SWP to convey 50 TAF/yr of 
Level 2 refuge supplies at Banks PP (July – August) 
and CVP to provide up to max of 37.5 TAF/yr to meet 
SWP In-Basin-Use (released from Shasta) 

Sharing of surplus flows 1986 Coordinated Operations Agreement Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative 

Sharing of total allowable export 
capacity for project-specific priority 
pumping 

Equal sharing of export capacity under 
SWRCB D-1641, FWS BO (Dec 2008) 
and NMFS BO (Jun 2009) export 
restrictionsv 

Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative 2008 OCAP BA and CA did not assume FWS BO (Dec 
2008) or NMFS BO (Jun 2009) 

Water transfers Acquisitions by SWP contractors are 
wheeled at priority in Banks Pumping 
Plant over non-SWP users; LYRA 
included for SWP contractorsw 

Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative 2008 OCAP BA assumed transfer of LYRA 
acquisitions for reducing impact of VAMP on SWP, 
formerly known as limited-EWA; CA assumed SVWMA 
and short term temporary transfers 

Sharing of export capacity for lesser 
priority and wheeling-related pumping 

Cross Valley Canal wheeling (max of 128 
TAF/yr), CALFED ROD defined Joint 
Point of Diversion (JPOD) 

Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative 

San Luis Reservoir San Luis Reservoir is allowed to operate 
to a minimum storage of 100 TAF 

Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative 

CVPIA 3406(b)(2)v,q 

Policy Decision Per May 2003 Dept. of Interior Decision Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Discretionary 3406(b)(2) operations being replaced by 
non-discretionary operations for FWS BO (Dec 2008) 
and NMFS BO (Jun 2009) Allocation 800 TAF, 700 TAF in 40-30-30 dry years, 

and 600 TAF in 40-30-30 critical years as 
a function of Ag allocation 

Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative 

Actions Pre-determined upstream fish flow 
objectives below Whiskeytown and 
Keswick Dams, non-discretionary NMFS 
BO (Jun 2009) actions for the American 
and Stanislaus Rivers, and NMFS BO 
(Jun 2009) and FWS BO (Dec 2008) 
actions leading to export restrictionsv 

Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative 2008 OCAP BA and CA did not assume FWS BO (Dec 
2008) or NMFS BO (Jun 2009) 

Accounting Releases for non-discretionary FWS BO 
(Dec 2008) and NMFS BO (Jun 2009)v 

actions may or may not always be deemed 
(b)(2) actions; in general, it is anticipated, 
that accounting of these actions using 
(b)(2) metrics, the sum would exceed the 
(b)(2) allocation in many years; therefore 
no additional actions are considered and 
no accounting logic is included in the 
modelq 

Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative 2008 OCAP BA and CA did not assume FWS BO (Dec 
2008) or NMFS BO (Jun 2009) 

WATER MANAGEMENT ACTIONS 
Water Transfer Supplies (long term 
programs) 
Lower Yuba River Accordw Yuba River acquisitions for reducing 

impact of NMFS BO export restrictionsv 

on SWP 

Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative 2008 BA assumed Yuba River acquisitions for reducing 
impact of NMFS BO export restrictions, formerly known 
as limited-EWA; CA did not include LYRA 

Phase 8 None None None None None None None None None None None 
Water Transfers (short term or 
temporary programs) 
Sacramento Valley acquisitions conveyed 
through Banks PP x 

Post-analysis of available capacity Post-analysis of available capacity Post-analysis of available capacity Post-analysis of available capacity Post-analysis of available capacity Post-analysis of available capacity Post-analysis of available capacity Post-analysis of available capacity Post-analysis of available capacity Post-analysis of available capacity Post-analysis of available capacity Consistent with 2008 OCAP BA; CA model outputs 
available capacity to support such analysis 
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PARAMETER CATEGORY / STUDY EXISTING CONDITIONS NO ACTION ALTERNATIVE Alternative 1A, 1B, 1C Alternative 2A, 2B, 2C Alternative 3 Alternative 4 Alternative 5 Alternative 6A, 6B, 6C Alternative 7 Alternative 8 Alternative 9 COMMENTS 
H1 (Low Outflow H2 (includes Enhanced H3 (excludes Enhanced H4 (High Outflow 

Scenario) Spring Outflow; excludes Spring Outflow; includes Scenario) 
Fall X2) Fall X2) 

CALSIM Notes: 
a These assumptions have been developed under the direction of the Department of Water Resources (Department) and Bureau of Reclamation (Reclamation) management team for the Bay Delta Conservation Plan (BDCP) HCP and EIR/EIS. Only operational components of 2008 USFWS and 2009 NMFS BOs as of demarcation date of Existing Conditions and the No action Alternative assumptions are included. Restoration of at least 8,000 acres of intertidal and associated subtidal habitat in the Delta and Suisun Marsh required by the 2008 USFWS BO and restoration of at least 17,000 to 20,000 acres of floodplain rearing 

habitat for juvenile winter-run and spring-run Chinook salmon and Central Valley steelhead in the Yolo Bypass and/or suitable areas of the lower Sacramento River required by the NMFS 2009 BO are not included in the No Action Alternative assumptions because environmental documents of projects regarding these actions were not completed as of the publication date of the Notice of Preparation/Notice of Intent (February 13, 2009)
 
b The Sacramento Valley hydrology used in the Existing Conditions CALSIM II model reflects nominal 2005 land-use assumptions.  The nominal 2005 land-use was determined by interpolation between the 1995 and projected 2020 land-use assumptions associated with Bulletin 160-98. The San Joaquin Valley hydrology reflects 2005 land-use assumptions developed by Reclamation. Existing-level projected land-use assumptions are being coordinated with the California Water Plan Update for future models.
 
c The Sacramento Valley hydrology used in the No Action Alternative  CALSIM II model reflects 2020 land-use assumptions associated with Bulletin 160-98. The San Joaquin Valley hydrology reflects draft 2030 land-use assumptions developed by Reclamation. Development of Future-level projected land-use assumptions are being coordinated with the California Water Plan Update for future models.
 
d CVP contract amounts have been updated according to existing and amended contracts as appropriate. Assumptions regarding CVP agricultural and M&I service contracts and Settlement Contract amounts are documented in the Delivery Specifications attachments.
 
e SWP contract amounts have been updated as appropriate based on recent Table A transfers/agreements. Assumptions regarding SWP agricultural and M&I contract amounts are documented in the Delivery Specifications attachments.
 
f Water needs for federal refuges have been reviewed and updated as appropriate. Assumptions regarding firm Level 2 refuge water needs are documented in the Delivery Specifications attachments. Refuge Level 4 ( and incremental Level 4) water is not analyzed.
 
g Assumptions regarding American River water rights and CVP contracts are documented in the Delivery Specifications attachments.  The Sacramento Area Water Forum agreement, its dry year diversion reductions, Middle Fork Project operations and “mitigation” water is not included.
 
h The new CALSIM II representation of the San Joaquin River has been included in this model package (CALSIM II San Joaquin River Model, Reclamation, 2005). Updates to the San Joaquin River have been included since the preliminary model release in August 2005.  The model reflects the difficulties of on-going groundwater overdraft problems.  The 2030 level of development representation of the San Joaquin River Basin does not make any attempt to offer solutions to groundwater overdraft problems.  In addition a dynamic groundwater simulation is not yet developed for the San Joaquin River Valley.  Groundwater
 
extraction/ recharge and stream-groundwater interaction are static assumptions and may not accurately reflect a response to simulated actions.  These limitations should be considered in the analysis of results.
 
i The CALSIM II model representation for the Stanislaus River does not necessarily represent Reclamation’s current or future operational policies. A suitable plan for supporting flows has not been developed for NMFS BO (Jun 2009) Action 3.1.3.
 
j The actual amount diverted is operated in conjunction with supplies from the Los Vaqueros project.  The existing Los Vaqueros storage capacity is 100 TAF. Associated water rights for Delta excess flows are included.
 
k Under Existing Conditions it is assumed that SWP Contractors demand for Table A allocations vary from 3.0 to 4.1 MAF/year. Under the No Action Alternative, it is assumed that SWP Contractors can take delivery of all Table A allocations and Article 21 supplies.  Article 56 provisions are assumed and allow for SWP Contractors to manage storage and delivery conditions such that full Table A allocations can be delivered. Article 21 deliveries are limited in wet years under the assumption that demand is decreased in these conditions.  Article 21 deliveries for the NBA are dependent on excess conditions only, all other Article 21
 
deliveries also require that San Luis Reservoir be at capacity and that Banks PP and the California Aqueduct have available capacity to divert from the Delta for direct delivery.
 
l PCWA American River pumping facility upstream of Folsom Lake is included in both the Existing and No Action Alternative No Action Alternative . The diversion is assumed to be 35.5 TAF/Yr.
 
m  footnote removed 
n   footnote removed 
o Current ACOE permit for Banks PP allows for an average diversion rate of 6,680 cfs in all months.  Diversion rate can increase up to 1/3 of the rate of San Joaquin River flow at Vernalis during Dec 15th – Mar 15th up to a maximum diversion of 8,500 cfs, if Vernalis flow exceeds 1,000 cfs.
 
p The CCWD Alternate Intake Project (AIP), an intake at Victoria Canal, which operates as an alternate Delta diversion for Los Vaqueros Reservoir. This assumption is consistent with the future no-project condition defined by the Los Vaqueros Enlargement study team.
 
q CVPIA (b)(2) fish actions are not dynamically determined in the CALSIM II model, nor is (b)(2) accounting done in the model.  Since the FWS BO and NMFS BO were issued, the Department of the Interior (Interior) has exercised its discretion to use (b)(2) in the delta by accounting some or all of the export reductions required under those biological opinions as (b)(2) actions.  It is therefore assumed for modeling purposes that (b)(2) availability for other delta actions will be limited to covering the CVP’s VAMP export reductions.   Similarly, since the FWS BO and NMFS BO were issued, Interior has exercised its discretion to use 

(b)(2) upstream by accounting some or all of the release augmentations (relative to the hypothetical (b)(2) base case) below Whiskeytown, Nimbus and Goodwin as (b)(2) actions.  It is therefore assumed for modeling purposes that (b)(2) availability for other upstream actions will be limited to covering Sacramento releases, in the fall and winter.  For modeling purposes, pre-determined timeseries of minimum instream flow requirements are specified.  The timeseries are based on the Aug 2008 BA Study 7.0 and Study 8.0 simulations which did include dynamically determined (b)(2) actions.
 

r D-1644 and the Lower Yuba River Accord is assumed to be implemented for Existing and No Action Alternative No Action Alternative .  The Yuba River is not dynamically modeled in CALSIM II.  Yuba River hydrology and availability of water acquisitions under the Lower Yuba River Accord are based on modeling performed and provided by the Lower Yuba River Accord EIS/EIR study team.
 
s Under Existing Conditions, the flow components of the proposed American River Flow Management are as required by the NMFS BO (June 4th 2009).
 
t The model operates the Stanislaus River using a 1997 Interim Plan of Operation-like structure, i.e., allocating water for SEWD & CSJWCD, Vernalis water quality dilution and Vernalis D1641 flow requirements based on the New Melones Index.  OID & SSJID allocations are based on their 1988 agreement and Ripon DO requirements are represented by a static set of minimum instream flow requirements during Jun thru Sep.  Instream flow requirements for fish below Goodwin are based on NMFS BO Action III.1.2.  NMFS BO Action IV.2.1's flow component is not assumed to be in effect.
 

u SJR Restoration Water Year 2010 Interim Flows Project are assumed, but are not input into the models; operation not regularly defined at this time
 
v In cooperation with Reclamation, National Marine Fisheries Service, Fish and Wildlife Service, and Ca Department of Fish and Game, the Ca Department of Water Resources has developed assumptions for implementation of the FWS BO (Dec 15th 2008) and NMFS BO (June 4th 2009) in CALSIM II.
 
w Acquisitions of Component 1 water under the Lower Yuba River Accord, and use of 500 cfs dedicated capacity at Banks PP during Jul – Sep, are assumed to be used to reduce as much of the impact of the Apr – May Delta export actions on SWP contractors as possible.
 
x Only acquisitions of Lower Yuba River Accord Component 1 water are included.
 
y Sub-Table B. San Joaquin Inflow Relationship to OMR:
 

April and May June 

If San Joaquin flow at Vernalis is the 
following 

Average OMR flows would be at least the 
following (interpolated linearly between 
values) 

If San Joaquin flow at Vernalis is the 
following 

Average OMR flows would be at least the 
following 

≤ 5,000 cfs -2,000 cfs ≤ 3,500 cfs -3,500 cfs 
6,000 cfs +1000 cfs 

3,501  to 10,000 cfs 
0 cfs 

10,000 cfs +2000 cfs 
15,000 cfs +3000 cfs 10,001 to 15,000 cfs +1000 cfs 
≥30,000 cfs +6000 cfs >15,000 cfs +2000 cfs 

z Before the D-1641pulse = HORB open, no OMR restrictions; During the D-1641pulse = no south Delta exports (two weeks) and HORB closed; After the D-1641 pulse = -5,000 cfs OMR (through November); HORB open 50% for 2 weeks 
aa Head of Old River Operable Barrier (HORB) Operations/Modeling assumptions (% OPEN)1: Oct 50%, Nov 100%2, Dec 100%, Jan 50%3, Feb - Jun 15th 50%, Jun 16-30 100%, Jul - Sep 100% (1. Percent of time the HORB is open. Agricultural barriers are in and operated consistent with current practices. HORB would be open 100% whenever flows are greater than 10,000 cfs at Vernalis.; 2. For modeling assumption only. Action proposed: Before the D-1641 pulse = no OMR restrictions (HORB open), During the D-1641 pulse = no south Delta exports for two weeks (HORB closed), After the D-1641 pulse = -5,000 cfs OMR 
through November (HORB open 50% for 2 weeks), Exact timing of the action will be based on hydrologic conditions; 3. The HORB becomes operational at 50% when salmon fry are immigrating (based on real time monitoring). This generally occurs when flood flow releases are being made.) 

ab Enhanced Spring Delta Outflow required during the Mar-May period. This additional Mar-May Delta Outflow requirement is determined based on 90% forecast of Mar-May Eight River Index (8RI). For modeling purposes the Mar-May 8RI was forecasted based on a correlation between the Jan-Feb 8RI and Mar-May 8RI at ELT and LLT. Each year in March, Spring Delta Outflow target for the Mar-May period is determined based on the forecasted Mar-May 8RI value and its exceedance probability, from the Table below, linearly interpolating for values in-between. This additional spring outflow is not considered as an "in-basin 
use" for CVP-SWP Coordinated Operations. This outflow requirement is met through first by curtailing Delta exports at Banks and Jones Pumping Plants by an amount needed to meet the outflow target, such that the minimum exports are at least 1,500 cfs. In wetter years (< 50% exceedance), if the outflow target is not achieved by export curtailments, then the additional flow needed to meet the outflow target is released from the Oroville reservoir as long as its projected end-of-May storage is at or above 2 MAF. 

Percent Exceedance of  Forecasted 
Mar-May 8RI based on Jan-Feb 8RI 
values: 

10% 20% 30% 40% 50% 60% 70% 80% 90% 

Proposed Mar-May Delta Outf low 
Target (cfs): 44,500 44,500 35,000 32,000 23,000 17,200 13,300 11,400 9,200 

Sub Table A: North Delta Diversion Bypass Flows 

Level I Level II Level III 

Dec - Apr Dec - Apr Dec - Apr 

If Sacramento 
River flow is 
over 

But no over The bypass is 

0 cfs 15,000 cfs 100% of the amount over 0 
cfs 

15,000 cfs 17,000 cfs 15,000 cfs plus 80% of the 
amount over 15,000 cfs 

17,000 cfs 20,000 cfs 16,600 cfs plus 60% of the 
amount over 17,000 cfs 

20,000 cfs no limit 18,400 cfs plus 30% of the 
amount over 20,000 cfs 

If Sacramento 
River flow is 
over 

But no over The bypass is 

0 cfs 11,000 cfs 100% of the amount over 0 
cfs 

11,000 cfs 15,000 cfs 11,000 cfs plus 60% of the 
amount over 11,000 cfs 

15,000 cfs 20,000 cfs 13,400 cfs plus 50% of the 
amount over 15,000 cfs 

20,000 cfs no limit 15,900 cfs plus 20% of the 
amount over 20,000 cfs 

If Sacramento 
River flow is 
over 

But no over The bypass is 

0 cfs 9,000 cfs 100% of the amount over 0 
cfs 

9,000 cfs 15,000 cfs 9,000 cfs plus 50% of the 
amount over 9,000 cfs 

15,000 cfs 20,000 cfs 12,000 cfs plus 20% of the 
amount over 15,000 cfs 

20,000 cfs no limit 13,000 cfs plus 0% of the 
amount over 20,000 cfs 

May May May 

If Sacramento 
River flow is 
over 

But no over The bypass is 

0 cfs 15,000 cfs 100% of the amount over 0 
cfs 

15,000 cfs 17,000 cfs 15,000 cfs plus 70% of the 
amount over 15,000 cfs 

17,000 cfs 20,000 cfs 16,400 cfs plus 50% of the 
amount over 17,000 cfs 

20,000 cfs no limit 17,900 cfs plus 20% of the 
amount over 20,000 cfs 

If Sacramento 
River flow is 
over 

But no over The bypass is 

0 cfs 11,000 cfs 100% of the amount over 0 
cfs 

11,000 cfs 15,000 cfs 11,000 cfs plus 50% of the 
amount over 11,000 cfs 

15,000 cfs 20,000 cfs 13,000 cfs plus 35% of the 
amount over 15,000 cfs 

20,000 cfs no limit 14,750 cfs plus 20% of the 
amount over 20,000 cfs 

If Sacramento 
River flow is 
over 

But no over The bypass is 

0 cfs 9,000 cfs 100% of the amount over 0 
cfs 

9,000 cfs 15,000 cfs 9,000 cfs plus 40% of the 
amount over 9,000 cfs 

15,000 cfs 20,000 cfs 11,400 cfs plus 20% of the 
amount over 15,000 cfs 

20,000 cfs no limit 12,400 cfs plus 0% of the 
amount over 20,000 cfs 

Jun Jun Jun 

If Sacramento 
River flow is 
over 

But no over The bypass is 

0 cfs 15,000 cfs 100% of the amount over 0 
cfs 

15,000 cfs 17,000 cfs 15,000 cfs plus 60% of the 
amount over 15,000 cfs 

17,000 cfs 20,000 cfs 16,200 cfs plus 40% of the 
amount over 17,000 cfs 

20,000 cfs no limit 17,400 cfs plus 20% of the 
amount over 20,000 cfs 

If Sacramento 
River flow is 
over 

But no over The bypass is 

0 cfs 11,000 cfs 100% of the amount over 0 
cfs 

11,000 cfs 15,000 cfs 11,000 cfs plus 40% of the 
amount over 11,000 cfs 

15,000 cfs 20,000 cfs 12,600 cfs plus 20% of the 
amount over 15,000 cfs 

20,000 cfs no limit 13,600 cfs plus 20% of the 
amount over 20,000 cfs 

If Sacramento 
River flow is 
over 

But no over The bypass is 

0 cfs 9,000 cfs 100% of the amount over 0 
cfs 

9,000 cfs 15,000 cfs 9,000 cfs plus 30% of the 
amount over 9,000 cfs 

15,000 cfs 20,000 cfs 10,800 cfs plus 20% of the 
amount over 15,000 cfs 

20,000 cfs no limit 11,800 cfs plus 0% of the 
amount over 20,000 cfs 
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DSM2 Assumptions: 

PARAMETER CATEGORY / STUDY 
EXISTING CONDITIONS NO ACTION ALTERNATIVE Alternative 1A,1B,1C Alternative 2A,2B,2C Alternative 3 Alternative 4 (All four decision tree 

scenarios) 
Alternative 5 Alternative 6A, 6B, 6C Alternative 7 Alternative 8 Alternative 9 COMMENTS 

GENERAL 
Alternate period of simulation (for use 
when need or BC data limited) 

16 years (1976-1991)a,b Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative 

HYDROLOGY 
Boundary flows Monthly timeseries from CALSIM II 

outputc 
Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative 

REGIONAL DEMANDS AND CONTRACTS 
Agriculture Flows (DICU) 2005 Level, DWR Bulletin 160-98d 2020 Level, DWR Bulletin 160-98d Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative 
TIDAL BOUNDARY 
Martinez stage 15-minute adjusted astronomical tidea 15-minute adjusted astronomical tide 

modified to account for the sea level rise 
at the early long-term and late long-term 
phasesa,p 

15-minute adjusted astronomical tide 
modified to account for the sea level rise 
and proposed habitat restoration at the 
early long-term and late long-term 
phasesa,p 

15-minute adjusted astronomical tide 
modified to account for the sea level rise 
and proposed habitat restoration at the 
early long-term and late long-term 
phasesa,p 

15-minute adjusted astronomical tide 
modified to account for the sea level rise 
and proposed habitat restoration at the 
early long-term and late long-term 
phasesa,p 

15-minute adjusted astronomical tide 
modified to account for the sea level rise 
and proposed habitat restoration at the 
early long-term and late long-term 
phasesa,p 

15-minute adjusted astronomical tide 
modified to account for the sea level rise 
and proposed habitat restoration at the 
early long-term and late long-term 
phasesa,p 

15-minute adjusted astronomical tide 
modified to account for the sea level rise 
and proposed habitat restoration at the 
early long-term and late long-term 
phasesa,p 

15-minute adjusted astronomical tide 
modified to account for the sea level rise 
and proposed habitat restoration at the 
early long-term and late long-term 
phasesa,p 

15-minute adjusted astronomical tide 
modified to account for the sea level rise 
and proposed habitat restoration at the 
early long-term and late long-term 
phasesa,p 

15-minute adjusted astronomical tide 
modified to account for the sea level rise 
and proposed habitat restoration at the 
early long-term and late long-term 
phasesa,p 

WATER QUALITY 
Vernalis EC Monthly time series from CALSIM II 

outpute 
Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative 

Agricultural Return EC Municipal Water Quality Investigation 
Program analysis 

Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative 

Martinez EC Monthly net Delta Outflow from CALSIM 
output & G-modelf 

Monthly net Delta Outflow from CALSIM 
output & G-model, modified to account 
for sea level rise at the early long-term 
and late long-term phasesf,r 

Monthly net Delta Outflow from CALSIM 
output & G-model, modified to account 
for sea level rise and the proposed 
habitat restoration at the early long-term 
and late long-term phasesf,r 

Monthly net Delta Outflow from CALSIM 
output & G-model, modified to account 
for sea level rise and the proposed 
habitat restoration at the early long-term 
and late long-term phasesf,r 

Monthly net Delta Outflow from CALSIM 
output & G-model, modified to account 
for sea level rise and the proposed 
habitat restoration at the early long-term 
and late long-term phasesf,r 

Monthly net Delta Outflow from CALSIM 
output & G-model, modified to account 
for sea level rise and the proposed 
habitat restoration at the early long-term 
and late long-term phasesf,r 

Monthly net Delta Outflow from CALSIM 
output & G-model, modified to account 
for sea level rise and the proposed 
habitat restoration at the early long-term 
and late long-term phasesf,r 

Monthly net Delta Outflow from CALSIM 
output & G-model, modified to account 
for sea level rise and the proposed 
habitat restoration at the early long-term 
and late long-term phasesf,r 

Monthly net Delta Outflow from CALSIM 
output & G-model, modified to account 
for sea level rise and the proposed 
habitat restoration at the early long-term 
and late long-term phasesf,r 

Monthly net Delta Outflow from CALSIM 
output & G-model, modified to account 
for sea level rise and the proposed 
habitat restoration at the early long-term 
and late long-term phasesf,r 

Monthly net Delta Outflow from CALSIM 
output & G-model, modified to account 
for sea level rise and the proposed 
habitat restoration at the early long-term 
and late long-term phasesf,r 

MORPHOLOGICAL CHANGES 
Mokelumne River None Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action AlternativeSC 
San Joaquin River None Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative 
Middle River None Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Dredging on Middle River and Victoria 

CanalSC 

FACILITIES 
Contra Costa Water District Delta Intakes Rock Slough Pumping Plant, Old River 

at Highway 4 Intake and Alternate 
Improvement Project Intake on Victoria 
Canal 

Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative 

South Delta barriers Temporary Barriers Project Same as Existing Conditions None Same as No Action Alternative None Same as No Action Alternative Same as No Action Alternative None None None NoneSC 2008 BA and CA assumed South Delta 
Improvements Program Permanent 
Operable Gates (Stage 1); 2008 BA and 
CA did not consider FWS Delta Smelt 
BO related operations 

Franks Tract Program None Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Three Mile Slough Operable Gate 
InstalledSC 

Isolated Facility None Same as Existing Conditions North Delta Diversion: 5 intakes with a 
3,000 cfs maximum capacity (total 
maximum capacity of 15,000 cfs)s 

North Delta Diversion: 5 intakes with a 
3,000 cfs maximum capacity (total 
maximum capacity of 15,000 cfs)w 

North Delta Diversion: 2 intakes with a 
3,000 cfs maximum capacity (total 
maximum capacity of 6,000 cfs)t 

North Delta Diversion: 3 intakes with a 
3,000 cfs maximum capacity (total 
maximum capacity of 9,000 cfs)x 

North Delta Diversion: 1 intake with a 
3,000 cfs maximum capacity y 

North Delta Diversion: 5 intakes with a 
3,000 cfs maximum capacity (total 
maximum capacity of 15,000 cfs)s 

North Delta Diversion: 3 intakes with a 
3,000 cfs maximum capacity (total 
maximum capacity of 9,000 cfs)u 

North Delta Diversion: 3 intakes with a 
3,000 cfs maximum capacity (total 
maximum capacity of 9,000 cfs)u 

Same as No Action Alternative 

SPECIFIC PROJECTS 
Water Supply Intake Projects 

Freeport Regional Water Project None Monthly output from CALSIM II Monthly output from CALSIM II Monthly output from CALSIM II Monthly output from CALSIM II Monthly output from CALSIM II Monthly output from CALSIM II Monthly output from CALSIM II Monthly output from CALSIM II Monthly output from CALSIM II Monthly output from CALSIM II 
Stockton Delta Water Supply Project None Monthly output from CALSIM II Monthly output from CALSIM II Monthly output from CALSIM II Monthly output from CALSIM II Monthly output from CALSIM II Monthly output from CALSIM II Monthly output from CALSIM II Monthly output from CALSIM II Monthly output from CALSIM II Monthly output from CALSIM II 
City of Antioch Delta Monthly output from CALSIM II Monthly output from CALSIM II Monthly output from CALSIM II Monthly output from CALSIM II Monthly output from CALSIM II Monthly output from CALSIM II Monthly output from CALSIM II Monthly output from CALSIM II Monthly output from CALSIM II Monthly output from CALSIM II Monthly output from CALSIM II 

Sanitary and Agricultural Discharge 
Projects 

Veale Tract Drainage Relocation The Veale Tract Water Quality 
Improvement Project, funded by 
CALFED, relocates the agricultural 
drainage outlet was relocated from Rock 
Slough channel to the southern end of 
Veale Tract, on Indian Sloughk 

Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative 

OPERATIONS CRITERIA 
Delta Cross Channel Monthly time series of number of days 

open from CALSIM II output 
Monthly time series of number of days 
open from CALSIM II output 

Monthly time series of number of days 
open from CALSIM II output 

Monthly time series of number of days 
open from CALSIM II output 

Monthly time series of number of days 
open from CALSIM II output 

Monthly time series of number of days 
open from CALSIM II output 

Monthly time series of number of days 
open from CALSIM II output 

Monthly time series of number of days 
open from CALSIM II output 

Monthly time series of number of days 
open from CALSIM II output 

Monthly time series of number of days 
open from CALSIM II output 

Oct-Nov: Number of days open from 
CALSIM II output 
Dec-Jun: DCC gate open if 11,000 < 
Sac < 25,000 cfs 
Jul-Sep: DCC gate open only if 
Sac<25,000 cfs 

Clifton Court Forebay Priority 3, gate operations synchronized 
with incoming tide to minimize impacts to 
low water levels in nearby channels 

Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Not installedSC 

South Delta barriers Temporary Barriers Project operated 
based on San Joaquin River flow time 
series from CALSIM II output; HORB is 
assumed only installedl Sep 16 – Nov 30; 
Agricultural barriers on Old and Middle 
Rivers are assumed to be installed 
starting from May 16th and the one on 
Grant Line Canal from June 1st; All the 
three barriers are allowed to be operated 
until November 30th; May 16th to May 
31st the tidal gates are assumed to be 
tied open for the barriers on Old and 
Middle Riversm . 

Same as Existing Conditions Not installed Same as No Action Alternative for South 
Delta Temporary Agricultural Barriers; 
Modified operations for Head of Old 
River Barrierv 

Not installed Same as No Action Alternative for South 
Delta Temporary Agricultural Barriers; 
Modified operations for Head of Old 
River Barrierv 

Same as No Action Alternative Not installed Not installed Not installed Not installedSC 2008 BA and CA assumed South Delta 
Improvements Program Permanent 
Operable Gates (Stage 1); 2008 BA and 
CA did not consider FWS Delta Smelt 
BO related operations 

North Delta Diversion Intakes None Same as Existing Conditions Proposed north Delta diversion intakes 
are operated with priority from north to 
south. Maximum of 3,000 cfs is 
withdrawn at each intake while meeting 
velocity of 0.4 fps downstream. Daily 
diversion volume equivalent to CALSIM II 
output 

Proposed north Delta diversion intakes 
are operated with priority from north to 
south. Maximum of 3,000 cfs is 
withdrawn at each intake while meeting 
velocity of 0.4 fps downstream. Daily 
diversion volume equivalent to CALSIM II 
output 

Proposed north Delta diversion intakes 
are operated with priority from north to 
south. Maximum of 3,000 cfs is 
withdrawn at each intake while meeting 
velocity of 0.4 fps downstream. Daily 
diversion volume equivalent to CALSIM II 
output 

Proposed north Delta diversion intakes 
are operated with priority from north to 
south. Maximum of 3,000 cfs is 
withdrawn at each intake while meeting 
velocity of 0.4 fps downstream. Daily 
diversion volume equivalent to CALSIM II 
output 

Proposed north Delta diversion intakes 
are operated with priority from north to 
south. Maximum of 3,000 cfs is 
withdrawn at each intake while meeting 
velocity of 0.4 fps downstream. Daily 
diversion volume equivalent to CALSIM II 
output 

Proposed north Delta diversion intakes 
are operated with priority from north to 
south. Maximum of 3,000 cfs is 
withdrawn at each intake while meeting 
velocity of 0.4 fps downstream. Daily 
diversion volume equivalent to CALSIM II 
output 

Proposed north Delta diversion intakes 
are operated with priority from north to 
south. Maximum of 3,000 cfs is 
withdrawn at each intake while meeting 
velocity of 0.4 fps downstream. Daily 
diversion volume equivalent to CALSIM II 
output 

Proposed north Delta diversion intakes 
are operated with priority from north to 
south. Maximum of 3,000 cfs is 
withdrawn at each intake while meeting 
velocity of 0.4 fps downstream. Daily 
diversion volume equivalent to CALSIM II 
output 

Same as No Action Alternative 

Preferential CVP Jones pumping None Same as Existing Conditions Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative Same as No Action Alternative If SJR>10,000 cfs, CVP Pumping from 
Existing Location                           If 
SJR<10,000 cfs, CVP Pumping from 
Clifton Court ForebaySC                                   

Habitat Restoration 
Habitat Restoration None Same as Existing Conditions 25,000 acres at early long-term phase 

and 65,000 acres at late long-term 
phase of Tidal Marsh (inclusive of 
intertidal, subtidal, and sea level rise 
accommodation area) 

25,000 acres at early long-term phase 
and 65,000 acres at late long-term 
phase of Tidal Marsh (inclusive of 
intertidal, subtidal, and sea level rise 
accommodation area) 

25,000 acres at early long-term phase 
and 65,000 acres at late long-term 
phase of Tidal Marsh (inclusive of 
intertidal, subtidal, and sea level rise 
accommodation area) 

25,000 acres at early long-term phase 
and 65,000 acres at late long-term 
phase of Tidal Marsh (inclusive of 
intertidal, subtidal, and sea level rise 
accommodation area) 

25,000 acres at early long-term phase 
and 65,000 acres at late long-term 
phase of Tidal Marsh (inclusive of 
intertidal, subtidal, and sea level rise 
accommodation area) 

25,000 acres at early long-term phase 
and 65,000 acres at late long-term 
phase of Tidal Marsh (inclusive of 
intertidal, subtidal, and sea level rise 
accommodation area) 

25,000 acres at early long-term phase 
and 65,000 acres at late long-term 
phase of Tidal Marsh (inclusive of 
intertidal, subtidal, and sea level rise 
accommodation area) 

25,000 acres at early long-term phase 
and 65,000 acres at late long-term 
phase of Tidal Marsh (inclusive of 
intertidal, subtidal, and sea level rise 
accommodation area) 

25,000 acres at early long-term phase 
and 65,000 acres at late long-term 
phase of Tidal Marsh (inclusive of 
intertidal, subtidal, and sea level rise 
accommodation area) 

Flood plan and Riparian acres not 
included in the model 
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PARAMETER CATEGORY / STUDY 
EXISTING CONDITIONS NO ACTION ALTERNATIVE Alternative 1A,1B,1C Alternative 2A,2B,2C Alternative 3 Alternative 4 (All four decision tree 

scenarios) 
Alternative 5 Alternative 6A, 6B, 6C Alternative 7 Alternative 8 Alternative 9 COMMENTS 

DSM2 Notes: 
a A new adjusted astronomical tide for use in DSM2 planning studies has been developed by DWR’s Bay Delta Office Modeling Support Branch Delta Modeling Section in cooperation with the Common Assumptions workgroup. This tide is based on a more extensive observed dataset and covers the entire 82-year period of record.
 
b The 16-year period of record is the simulation period for which DSM2 has been commonly used for impacts analysis in many previous projects, and includes varied water year types.
 
c Although monthly CALSIM output was used as the DSM2-HYDRO input, the Sacramento and San Joaquin rivers were interpolated to daily values in order to smooth the transition from high to low and low to high flows. DSM2 then uses the daily flow values along with a 15-minute adjusted astronomical tide to simulate effect of the spring and neap tides.
 
d The Delta Island Consumptive Use (DICU) model is used to calculate diversions and return flows for all Delta islands based on the level of development assumed. The nominal 2005 Delta region hydrology land-use was determined by interpolation between the 1995 and projected 2020 land-use assumptions associated with Bulletin 160-98.The Common Assumptions work group is adopting 2030 land-use/hydrology inputs and assumptions where possible, and is supporting efforts to develop 2030 land-use/hydrology inputs and assumptions for the
 
entire study area included in CALSIM II and related analyses. At present, the Delta region hydrology used in CALSIM II and DSM2 is limited to 2020 land-use assumptions as per Bulletin 160-98.
 
e CALSIM II calculates monthly EC for the San Joaquin River, which was then converted to daily EC using the monthly EC and flow for the San Joaquin River. Fixed concentrations of 150, 175, and 125 µmhos/cm were assumed for the Sacramento River, Yolo Bypass, and eastside streams, respectively.
 
f Net Delta outflow based on the CALSIM II flows was used with an updated G-model to calculate Martinez EC.
 
g Footnote removed
 
h Footnote removed
 
i Footnote removed
 
j Footnote removed
 
k Information was obtained based on the information from the draft final “Delta Region Drinking Water Quality Management Plan” dated June 2005 prepared under the CALFED Water Quality Program and a presentation by David Briggs at SWRCB public workshop for periodic review. The presentation “Compliance location at Contra Costa Canal at Pumping Plant #1– Addressing Local Degradation” notes that the Veale Tract drainage relocation project will be operational in June 2005. The DICU drainage currently simulated at node 204 is moved to
 
node 202 in DSM2.
 
l Based on the FWS Delta Smelt BO Action 5, Head of Old River Barrier (HORB) is assumed to be not installed in April or May; therefore HORB is only installed in the Fall as shown.
 
m Based on the FWS Delta Smelt BO Action 5 and the project description provided in the page 119.
 
n Near-term proposed Project South Delta export values from CALSIM II are post-processed to re-operate Banks and Jones Pumping Plants during OMR control periods
 
o Martinez baseline stage is modified  to account for the proposed habitat restoration in the near-term phase of the proposed project based on RMA2 modeling 
p Martinez baseline stage is modified to account for the sea level rise at early (15 cm) and late (45 cm) long-term phases under all Alternatives and proposed habitat restoration at the early long-term (25000 ac) and late long-term (65000 ac) phases of the with-project Alternatives based on RMA2 modeling 
q Martinez EC is modified to account for the proposed habitat restoration in the near-term phase of the proposed project based on RMA2 modeling 
r Martinez EC is modified to account for the sea level rise at early (15 cm) and late (45 cm) long-term phases under all Alternatives and proposed habitat restoration at the early long-term (25000 ac) and late long-term (65000 ac) phases of the with-project Alternatives based on RMA2 modeling 
s Five proposed intakes are modeled as transfers from new channels originating DSM2 nodes 334, 335, 336, 337 and 338 to a new DSM2 reservoir called IF_FOREBAY 
t Two proposed intakes are modeled as transfers from new channels originating DSM2 nodes 334 and 335 to a new DSM2 reservoir called IF_FOREBAY 
u Three proposed intakes are modeled as transfers from new channels originating DSM2 nodes 335, 336 and 338 to a new DSM2 reservoir called IF_FOREBAY 
v Head of Old River Operable Barrier (HORB) Operations/Modeling assumptions (% OPEN)1: Oct 50%, Nov 100%2, Dec 100%, Jan 50%3, Feb - Jun 15th 50%, Jun 16-30 100%, Jul - Sep 100% (1. Percent of time the HORB is open. Agricultural barriers are in and operated consistent with current practices. HORB would be open 100% whenever flows are greater than 10,000 cfs at Vernalis.; 2. For modeling assumption only. Action proposed: Before the D-1641 pulse = no OMR restrictions (HORB open), During the D-1641 pulse = no south Delta 
exports for two weeks (HORB closed), After the D-1641 pulse = -5,000 cfs OMR through November (HORB open 50% for 2 weeks), Exact timing of the action will be based on hydrologic conditions; 3. The HORB becomes operational at 50% when salmon fry are immigrating (based on real time monitoring). This generally occurs when flood flow releases are being made.) 
w Five proposed intakes are modeled as transfers from new channels originating DSM2 nodes 334, 335, 336, 705 and 341 to a new DSM2 reservoir called IF FOREBAY. Node 705 and 341 are in the Sacramento River reach between Steamboat Slough and Delta Cross Channel 
x Three proposed intakes are modeled as transfers from new channels originating at DSM2 nodes 334, 335 and 336 to a new DSM2 reservoir called IF FOREBAY 
y One proposed intake is modeled as transfer from new channel originating at DSM2 node 334 to a new DSM2 reservoir called IF FOREBAY 
Separate Corridor (SC) DSM2 Notes: 
1 Old River is separated from Middle River by blocking connections with gates. Old River is completely disconnected from Victoria Canal and Clifton Court Forebay.
 
2 Five gates are installed and closed when San Joaquin River (SJR) flow at Vernalis is less than 10,000 cfs to separate Old River from Middle River. The gates are located on Woodward Canal, Santa Fe Cut, Connection Slough, Mouth of Old River at San Joaquin River near Franks Tract and Fisherman Cut.
 
3 Two Gates, Middle River gate near the current site of the temporary barrier and San Joaquin River gate below the head of Old River, are installed in South Delta. For each one, a low head pump with 250 cfs capacity and a gate are installed (only when SJR flow is below 10,000 cfs) to improve water quality in South Delta.
 
4 Clifton Court Forebay is directly connected to Victoria Canal. Old River connection through gate to the Forebay is removed.
 
5 The Meadows Slough is now connected to Sacramento River. A gate is installed on the Meadows Slough to block flow from August through November and when Sacramento flow is greater than 25,000 cfs.
 
6 Two more gates are installed in McCormick Williamson Tract. Both gates are open from August through November. One is on Mokelumne River to reroute flow to Sacramento River when Sacramento River flow is below 25,000 cfs (only during December through July). Second gate is on Snodgrass Slough and is closed when Sacramento River flow is below 25,000 cfs  (only during December through July) to keep the fish on the path toward Sacramento River.
 
7 One gate is operated on Georgiana Slough to limit the flow through it to 7,500 cfs to prevent flooding (for Sacramento River flow above 45,000 cfs).
 
8 Channel cross-sections on Snodgrass, Stone Lakes, Lost Slough, Mokelumne River and Meadows Slough around McCormick Williamson Tract are modified based on LIDAR data provoded by DHCCP
 
9 Middle River and Victoria Canal are dredged based on DHCCP Design Drawings
 
10 Both SWP and CVP are pumping from Clifton Court Forebay when SJR flow is below 10,000 cfs. For SJR flow above 10,000 cfs, CVP is assumed to be pumping from existing intake.
 
11 An operable gate in Three Mile Slough is installed which is consistent with Franks Tract Program.
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