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Presentation Topics 

• Tidal Influence at Freeport 

• Reverse Flow Impacts from WaterFix   
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Defining the Problem:  

 

What is a “significant”  

reverse flow event? 
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An Example of Tidal Influence 
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An Example of Tidal Influence 

 

6 

EBMUD-101



Reverse Flow              

Operational Criteria 

FRWA Resume Operation  
0.7 miles Upstream of Outfall 

Sacramento Regional WWTP 
Outfall 

FRWA Cease Operation  
0.9 miles Upstream of Outfall 

FRWA Intake.  
1.33 Miles Upstream of Outfall 

ON 

OFF 

Pumping 
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Historical Reverse Flow 

Exceedances with Monthly Flow 

0

2

4

6

8

10

12

0 2000 4000 6000 8000 10000 12000 14000

N
u

m
b

e
r 

o
f 

R
ev

e
rs

e
 F

lo
w

 E
ve

n
ts

, H
is

to
ri

ca
l P

O
R

: 
1

9
8

7
-2

0
1

5
, S

ta
ti

o
n

: F
P

T 
 S

o
u

rc
e

: C
D

EC

Monthly Average Sacramento River Flow at Freeport, 
Station:  FPT, Source: CDEC  

Increasing risk of reverse flow shutdowns 
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Technical Analysis Efforts: 

 

Assessing Reverse Flow 

Impacts to Freeport Regional 

Water Project 

9 

EBMUD-101



• WaterFix increases SWP/CVP 

operational flexibility 

• New flexibility allows timing 

and magnitude of north-to-

south exports to change 

• Shift in export patterns can 

reduce Sacramento River 

low flows during droughts 

• Lower flows lead to more 

significant reverse flow 

events that require Freeport 

Project shutdowns 
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WaterFix’s Impact on Freeport 
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Relevant Prior Analysis 
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Relevant Prior Analysis 

What the BDCP modeling told us: 
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North Delta Diversion  

               + New Tidal Marsh  

North Delta Diversion  

— New Tidal Marsh 

Fewer Shutdown  

Events at Freeport 

 

More Shutdown  

Events at Freeport 
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Freeport Reverse Flow               

Impact Analysis:  Two Methods 

INDIRECT    Use CalSim-II  

 

Assess risk of WaterFix-caused increase in 

reverse flows by analyzing changes in 

Sacramento River flows downstream of 

Freeport intake 

DIRECT    Use DSM2 

 

Assess changes in reverse flow events by 

analyzing fine-timescale (15-min) velocity 

output at Freeport intake 
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Analysis of Petitioners’     

CalSim-II WaterFix Modeling 

Period of Interest H3 H4 Bnd1 Bnd2 

1929-1934 Drought 

(Oct. 1928 – Oct. 1934, N = 73) 
9 7 6 5 

1976-1977 Drought 

(Oct. 1975 – Nov. 1977, N = 26) 
4 4 3 4 

1987-1992 Drought 

(Oct. 1986 – Nov. 1992, N = 74) 
12 5 5 8 

Drought Subtotal (N = 173) 25 16 14 17 

WY 1922-2003 (N = 984) 34 22 22 20 
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Number of “Low-Flow” Months where WaterFix Scenario 
Reduces Monthly Average Flow at Freeport (vs. NAA): 

WaterFix operations will further reduce flows                     

during droughts, when flows are already low. 
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Analysis of Petitioners’  

DSM2 WaterFix Modeling 

Period of Interest NAA H3 H4 Bnd1 Bnd2 

1976-1977 Drought 

(Oct. 1975 – Oct. 1977) 
31 30 33 27 28 

1987-1992* Drought 

(Oct. 1987 – Sep. 1990) 
71 51 45 50 56 

WY 1975-1991 Total 

(Oct. 1974 – Sep. 1991) 
113 89 86 82 96 

Long-term “high level” rollup suggests WaterFix  

operation could moderately reduce significant  

reverse flow events under most scenarios. 

*WY 1992, the last year of the 1987-1992 drought is not included in DSM2 simulations 
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Number of Modeled “Shutdown Events” at Freeport: 
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DSM2 Historical Simulation 

shows Velocity Output Bias 
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Analysis of Bias-Corrected  

DSM2 WaterFix Modeling 

Period of Interest NAA H3 H4 Bnd1 Bnd2 

1976-1977 Drought 

(Oct. 1975 – Oct. 1977) 
165 183 183 160 176 

1987-1992* Drought 

(Oct. 1987 – Sep. 1990) 
377 374 332 326 328 

WY 1975-1991 Total 

(Oct. 1974 – Sep. 1991) 
596 572 541 500 504 

Without bias correction, DSM2 significantly underestimates  

the frequency of significant reverse flow events in all 

scenarios (including the NAA). 

*WY 1992 (final year of 1987-1992 drought) not included in Petitioners’ DSM2 simulations. 
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Number of Modeled “Shutdown Events” at Freeport: 
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A closer look at “shutdown 

events” – month by month 

good bad 
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Bias-Corrected DSM2 Modeled Significant Reverse  
Flow Events by Month (1976-1991): 

Under WaterFix, 

shutdown events 

are more frequent 

in some months. 
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Putting the Modeling Together 
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Putting the Modeling Together 
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September 1977 Example:  WaterFix operation results in an 

                                            increase from 17 “shutdown events”… 

No Action Alternative, Bias-corrected DSM2 Simulation 
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Putting the Modeling Together 
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Putting the Modeling Together 

September 1977 Example: …to 37 “shutdown events” under the 

                                               H3 project alternative. 

H3 Project Scenario, Bias-Corrected DSM2 Simulation 
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Conclusions 

•WaterFix increases operational flexibility 

• Flexible operations allow the timing of 

north-to-south movement of water to 

shift within the year 

• Shifted export timing periodically 

results in incrementally lower flows in 

the Sacramento River during droughts, 

compared to the No Action Alternative 
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Conclusions (cont’d) 

• Periodically lower Sacramento River flows 

increase the likelihood of reverse flow 

events severe enough to require the 

Freeport Project intake to shut down 

• WaterFix improves significant reverse flows 

in winter and spring – but serious reverse 

flow events are more numerous in the late 

summer to early winter months 

• Proposed north Delta bypass criteria are 

insufficiently protective 
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