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Current Southern Delta Water Quality Objectives

0.7 mmhos/cm EC April – August

1.0 mmhos/cm EC September - March



“Indigenous”  Salts

Indigenous salts derive primarily from the weathering of rocks and soils.

Granite

Marine Shales



Sacramento-San Joaquin Delta



Imported Salts

Export Pumping

Ocean Salts

≤1,000,000 
tons of salt



Imported Salts

Imported salts in drains 
and groundwater.

Imported salts enter River through 
surface and subsurface.

4 – 600,000 tons 
of salt enter River 
each year.



Pre-Project Conditions

Effects of the CVP Upon the Southern Delta Water Supply 
Sacramento-San Joaquin River Delta June 1980



Pre-Project Conditions

Effects of the CVP Upon the Southern Delta Water Supply 
Sacramento-San Joaquin River Delta June 1980



Irrigation water with salt

Plants take up 
water but not salt

Evapotranspiration

Less water, 
same salt





Agricultural Code Section 411

(a) The Department of Food and Agriculture shall supply the Department of Water 
Resources with a forecast that estimates the amount of production of food, fiber, 
livestock, and other farm products.

. . .

(c)   The department shall include an additional table in the forecast that estimates the 
agricultural water needs based upon food security considerations that include, at 
a minimum, the following:

. . .

(2)    Production of farm products sufficient to feed the state’s population, as well as 
continue to provide at least 25 percent of the nation’s table food.

(3)    Production necessary to meet the growth in export markets.



Effects on Crop Yields

• Decreased crop yields 

• Necessary Monitoring

• Unless otherwise indicated, water quality objectives            
cited for a general area, such as for the southern Delta, 
are applicable for all locations in that general area and 
compliance locations will be used to determine 
compliance with the cited objectives.  (2006 Water Quality 
Control Plan.)



Salinities Above the Standards 
Adversely Affect Crop Yield

• Prior studies

• Prior evidence of crop damage on Salmon Farm

• Prior evidence of calculated economic impacts to San 
Joaquin County

[Most recently submitted in 2006 CDO Hearing]



Challenges to Existing Standards 

• Ignore variations to plant sensitivity during different growth 
stages

• In addition to the generalized salt tolerance of crops . . . some 
crops may be more sensitive during emergence than during later 
stages of growth. . . . Some crops are salt sensitive at the early 
seedling stage.  Data from literature indicate that barley, corn, 
rice, and wheat are most sensitive during emergence and the 
four leaf stage.  (Hoffman, et al., Water Quality Considerations for the South 
Delta Water Agency)



Challenges to Existing Standards

• Incorrectly assume all rainfall provides leaching benefits 



Challenges to Existing Standards

• Ignore limited soil permeabilities in the South Delta 

• Ignore leaching waters’ different rates of flow through the soil
profile



Inadequacies of South Delta Improvement 
Program (SDIP)

• Periodic lack of control of salinity and DO 

• Changes/additions to enable SDIP to meet the 
standards



The South Delta Improvement Program (SDIP) 

• Proposed SDIP improvements and operations do not always 
provide sufficient flows to maintain water quality at the current 
standards.



Nearly Dry Channel December 4, 2006  

Middle River at Undine Bridge

Asparagus farmers unable to divert



Export Pumping Effects on South Delta Water Levels

Effects of the CVP Upon the Southern Delta Water Supply 
Sacramento-San Joaquin River Delta June 1980, page 170-171.



Effects of the CVP Upon the Southern Delta Water 
Supply Sacramento-San Joaquin River Delta June 1980.

Export Pumping Effects on South Delta Water Levels



Draft South Delta Improvements Program EIS/EIR Volume Ia



Possible SDIP Scenario



Null Zones With Temporary Barriers

Inflow from River

Inflow from tide

Net flow < 50 cfs

Null zone

Temporary Barriers

Water Level Target

Water Quality Standard



How to Meet the Standards

• Supplement tidal flows with low lift fish friendly pumps

• Supplement San Joaquin River flows with (better quality) 
recirculation water



Supplement tidal 
flow with low lift 
fish-friendly pumps

Supplement Tidal Flows



Recirculation
(at Newman Wasteway)



Recirculation
(at Mendota Pool)



Recirculation
(at Westley Wasteway)
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