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Coordination with Appropriate Agencies (Water Code § 10620 (d)(1)(2))
Yes

Participated in area, regional, watershed or basin wide plan Reference & Page Number
Name of plan Lead Agency Reference & Page Number

X Describe the coordination of the plan preparation and anticipated benefits. 1-2 Reference & Page Number

Check at least one box on 
each row

Participated 
in developing 

the plan

Commented 
on the draft

Attended 
public 

meetings

Was 
contacted for 

assistance

Was sent a 
copy of the 
draft plan

 Was sent a 
notice of 

intention to 
adopt

Not Involved 
/ No 

Information

Other water suppliers X
Water management agencies X
Relevant public agencies X
 Other 
 Other 

  Describe resource maximization / import minimization plan (Water Code §10620 (f))
X Describe how water management tools / options maximize resources & minimize need to imp 1-2 Reference & Page Number

  Plan Updated in Years Ending in Five and Zero (Water Code § 10621(a))
X Date updated and adopted plan received  (enter date) 1-3 Reference & Page Number

  City and County Notification and Participation (Water Code § 10621(b))
X Notify any city or county within service area of UWMP of plan review & revision 1-2 Reference & Page Number
X Consult and obtain comments from cities and counties within service area 1-2 Reference & Page Number

  Service Area Information Water Code § 10631 (a))
X Include current and projected population 2-3 Reference & Page Number
X Population projections were based on data from state, regional or local agency 2-3 Reference & Page Number

 2005 2010 2015 2020 2025 2030 - opt
 Service Area Population

X Describe climate characteristics that affect water management 2-3 Reference & Page Number
X Describe other demographic factors affecting water management 2-4 Reference & Page Number

January February March April May June
Standard Average ETo X X X X X X
Average Rainfall X X X X X X
Average Temperature X X X X X X

 Table 3
Climate

 Table 1
 Coordination with Appropriate Agencies

 Table 2
 Population - Current and Projected

2005 Urban Water Management Plan "Review for Completeness" Form
For DWR Review Staff Use
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July August September October November December Annual
Average ETo X X X X X X #VALUE!
Average Rainfall X X X X X X #VALUE!
Average Temperature X X X X X X #VALUE!

  Water Sources (Water Code § 10631 (b))
X 3-1 Reference & Page Number
X TABLE 3 Reference & Page Number
X 3-14 Reference & Page Number

 
 Table 4

 Current and Planned Water Supplies - AFY

2005 2010 2015 2020 2025 2030 - opt

 Table 3 (continued)
Climate

Identify existing and planned water supply sour
Provide current water supply quantities
Provide planned water supply quantities

 Water Supply Sources

Water purchased from:
  U.S. Bureau of Reclamation
  Department of Water Resources
  Arcade Water District
  Calleguas Municipal Water District
  Castaic Lake Water Agency
  Central Basin Municipal Water District
  Chino Basin Municipal Water District
  Coastal Municipal Water District
  Contra Costa Water District
  Eastern Municipal Water District
  Foothill Municipal Water District
  Humboldt Bay Municipal Water District
  Inland Empire Utilities Agency
  Joint Regional Water Supply System 
  Kern County Water Agency
  Metropolitan Water District of Southern Ca
  Municipal Water District of Orange County
  North of The River Municipal Water District
  Placer County Water Agency
  Sacramento County Water Management Di
  San Diego County Water Authority
  San Francisco  City of
  San Juan Water District
  San Luis Obispo  County
  Santa Clara Valley Water District
  Solano County Water Agency
  Sonoma County Water Agency
  Stockton East Water District
  Tehachapi-Cummings County Water Distric
  Three Valleys Municipal Utility District
  Upper San Gabriel Valley Municipal Water
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0 0 0 0 0 0

  If Groundwater identified as existing or planned source (Water Code §10631 (b)(1-4))
X Has management plan 3-2 Reference & Page Number
X Attached management plan (b)(1) APP. D Reference & Page Number
X Description of basin(s) (b)(2) 3-8 Reference & Page Number
X Basin is adjudicated 3-4 Reference & Page Number
X If adjudicated, attached order or decree  (b)(2) APP. D Reference & Page Number
X Quantified amount of legal pumping right  (b)(2) APP. D Reference & Page Number

Pumping 
Right - AFY

Total 0

X DWR identified, or projected to be, in overdraft  (b)(2) 3-9 Reference & Page Number
X Plan to eliminate overdraft (b)(2) NA Reference & Page Number
X Analysis of location, amount & sufficiency, last five years (b)(3) 3-13 Reference & Page Number
X Analysis of location & amount projected, 20 years (b)(4) 3-13 Reference & Page Number

Basin Name (s) 2000 2001 2002 2003 2004
0 0 0 0 0

% of Total Water Supply

Basin Name(s) 2010 2015 2020 2025 2030 - opt
0 0 0 0 0

  Water Facilities Authority
  West Basin Municipal Water District
  Western Municipal Water Dist of Riverside
  Zone 7
  Other Wholesaler 1 (enter agency name)
  Other Wholesaler 2 (enter agency name)
  Other Wholesaler 3 (enter agency name)
Supplier produced groundwater
Supplier surface diversions
Transfers in or out
Exchanges In or out
Recycled Water (projected use)
Desalination
Other
Other

Total

 Table 5
Groundwater Pumping Rights - AF Year

Basin Name

 Table 6
Amount of Groundwater pumped - AFY

 Table 7
Amount of Groundwater projected to be pumped - AFY
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% of Total Water Supply #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

  Reliability of Supply (Water Code §10631 (c) (1-3)
X 3-14 Reference & Page Number

  
 Average / Normal Water 

Year
 Single Dry 
Water Year  Year 1  Year 2  Year 3  Year 4

% of Normal #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

Water Year Type Source name Source name Source name

Average Water Year 3-14 Reference & Page Number
Single-Dry Water Year 3-14 Reference & Page Number
Multiple-Dry Water Years 3-14 Reference & Page Number

Water Sources Not Available on a Consistent Basis (Water Code §10631 (c))
Reference & Page Number
Reference & Page Number
Reference & Page Number

Legal Environ-
mental Water Quality Climatic

 
Reference & Page Number

Reference & Page Number

 Transfer or Exchange Opportunities (Water Code §10631 (d))
X Describe short term and long term exchange or transfer opportunities 3-15 Reference & Page Number

Reference & Page Number

Table 9
Basis of Water Year Data

 Table11

No unreliable sources

Table 10
Factors resulting in inconsistency of supply

Name of supply

No transfer opportunities

Describe the reliability of the water supply due to seasonal or climatic shortages

Transfer and Exchange Opportunities - AF Year

No inconsistent sources

Table 8
Supply Reliability - AF Year

 Multiple Dry Water Years

Describe the vulnerability of the water supply to seasonal or climatic shortages

Describes the reliability of the water supply and vulnerability to seasonal or climatic shortage

Describe plans to supplement or replace inconsistent sources with alternative sources or 
DMMs
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Transfer Agency Transfer or 
Exchange Short term Proposed 

Quantities Long term Proposed 
Quantities

Total 0 0

Water Use Provisions (Water Code §10631 (e)(1)(2))
X Quantify past water use by sector 4-1 Reference & Page Number
X Quantify current water use by sector 4-1 Reference & Page Number
X Project future water use by sector 4-2 Reference & Page Number

 Water Use Sectors # of accounts Deliveries AFY # of accounts Deliveries AFY # of accounts Deliveries AFY # of accounts Deliveries AFY
 Single family
 Multi-family
 Commercial
 Industrial
 Institutional/gov
 Landscape
 Agriculture
 other

 Total 0 0 0 0 0 0 0 0

 Water Use Sectors # of accounts Deliveries AFY # of accounts Deliveries AFY # of accounts Deliveries AFY # of accounts Deliveries AFY
 Single family
 Multi-family
 Commercial
 Industrial
 Institutional/gov
 Landscape
 Agriculture
 other

 Total 0 0 0 0 0 0 0 0

X Identify and quantify sales to other agencies 4-1 Reference & Page Number
X No sales to other agencies 4-1 Reference & Page Number

 Sales to Other Agencies - AF Year
2000 2005 2010 2015 2020 2025 2030 - opt

0 0 0 0 0 0 0

meteredmetered

2000
metered unmetered

 TABLE12 (continued) - Past, Current and Projecte
2015 2020

unmetered unmetered

 TABLE 12 - Past, Current and Projected Water Deliveries
2005

metered unmetered

 Table 13

name of agency

 Water Distributed
La Cumbre
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0 0 0 0 0 0 0

Identify and quantify additional water uses Reference & Page Number

 Additional Water Uses and Losses - AF Year
2000 2005 2010 2015 2020 2025 2030 - opt

0 0 0 0 0 0 0

Total Water Use - AF Year
2000 2005 2010 2015 2020 2025 2030 - opt

0 0 0 0 0 0 0

 2005 Urban Water Management Plan "Review of DMMs for Completeness" Form (Water Code §10631 (f)
  (Water Code §10631 (f) & (g), the 2005 Urban Water Management Plan "Review of DMMs for Completeness" Form is found on Sheet 2

 Planned Water Supply Projects and Programs, including non-implemented DMMs (Water Code §10631 (g))
No non-implemented / not scheduled DMMs Reference & Page Number

Reference & Page Number

Cost-Benefit analysis includes total benefits and total costs Reference & Page Number
Identifies funding available for Projects with higher per-unit-cost than DMMs Reference & Page Number

X 5-1 Reference & Page Number

Per-AF Cost 
($)

 Planned Water Supply Projects and Programs (Water Code §10631 (h))
No future water supply projects or programs

X Detailed description of expected future supply projects & programs 6-1 Reference & Page Number
Timeline for each proposed project Reference & Page Number

Identifies Suppliers' legal authority to implement DMMs, 
efforts to implement the measures and efforts to identify cost 
share partners

Cost-Benefit includes economic and non-economic factors (environmental, social, health, 
customer impact, and technological factors)

 Water Use
Total of Tables 12, 13, 14

raw water
recycled
other (define)

 Table 16

Non-implemented & Not Scheduled DMM / Planned Water Supply Projects (Name)

 Conjunctive use

Total

 Water Use
 Saline barriers

 Table 14

 Table 15

 Groundwater recharge

and planned water supply project and programs
Evaluation of unit cost of water resulting from non-implemented / non-scheduled DMMs

Unaccounted-for system losses
 Total

name of agency
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X Quantification of each projects normal yield (AFY) 6-1 Reference & Page Number
Quantification of each projects single dry-year yield (AFY) Reference & Page Number
Quantification of each projects multiple dry-year yield (AFY) Reference & Page Number

Project Name Projected 
Start Date

Projected 
Completion 

Date

Normal-year 
AF to agency

Single-dry 
year yield AF

Multiple-Dry-
Year 1 AF

Multiple-Dry-
Year 2 AF

Multiple-Dry-
Year 3 AF

Opportunities for development of desalinated water (Water Code §10631 (i))
Describes opportunities for development of desalinated water, including, but not limited to, ocean water, brackish water, and groundwater, as a long-term su

X No opportunities for development of desalinated water
Table 18

Opportunities for desalinated water
Check if yes

District is a CUWCC signatory (Water Code § 10631 (j))
Urban suppliers that are California Urban Water Conservation Council members may submit the annual reports identifying water demand 
management measures currently being implemented, or scheduled for implementation, to satisfy the requirements of subdivisions (f) and (g).
The supplier's CUWCC Best Management Practices Report should be attached to the UWMP.

Agency is a CUWCC member Reference & Page Number
2003-04 annual updates are attached to plan Reference & Page Number
Both annual updates are considered completed by CUWCC website Reference & Page Number

  If Supplier receives or projects receiving water from a wholesale supplier (Water Code §10631 (k))
Yes

Agency receives, or projects receiving, wholesale water Reference & Page Number
Agency provided written demand projections to wholesaler, 20 years Reference & Page Number

Wholesaler 2010 2015 2020 2025 2030 - opt
(name 1)
(name 2)
(name 3)

X Wholesaler provided written water availability projections, by source, to agency, 20 years 1-3 Reference & Page Number
(if agency served by more than one wholesaler, duplicate this table and provide the source availability for each wholesaler)

other

Ocean Water
Brackish ocean water
Brackish groundwater

 Table 19
Agency demand projections provided to wholesale suppliers - AFY

 Table 20

Sources of Water

other

 Table 17
Future Water Supply Projects
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Wholesaler sources 2010 2015 2020 2025 2030 - opt
(source 1)
(source 2)
(source 3)

X Reliability of wholesale supply provided in writing by wholesale agency 3-14 Reference & Page Number
(if agency served by more than one wholesaler, duplicate this table and provide the source availability for each wholesaler)

 
Wholesaler sources Single Dry  Year 1  Year 2  Year 3  Year 4

(source 1)
(source 2)
(source 3)

Name of supply Legal Environment Water Quality Climatic

Water Shortage Contingency Plan Section (Water Code § 10632)
 Stages of Action (Water Code § 10632 (a))

X Provide stages of action 7-1 Reference & Page Number
X Provide the water supply conditions for each stage 7-2 Reference & Page Number
X Includes plan for 50 percent supply shortage 7-2 Reference & Page Number

Water Supply Shortage Stages and Conditions
RATIONING STAGES

Stage No.  % Shortage

Three-Year Minimum Water Supply (Water Code §10632 (b))
X Identifies driest 3-year period 7-2 Reference & Page Number
X 7-2 Reference & Page Number

source** Normal Year 1 Year 2 Year 3

Minimum water supply available by source for the next three years

 Table 22
Factors resulting in inconsistency of wholesaler's supply

*Note:  If reporting after 2005, please change 
the column headers (Year 1, 2, & 3) to the 
appropriate years

Table 24
Three-Year Estimated Minimum Water Supply - AF Year

Table 23

Water Supply Conditions

Wholesaler identified & quantified the existing and planned sources of water- AFY

Table 21
Wholesale Supply Reliability - % of normal AFY

 Multiple Dry Water Years
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Total 0 0 0 0

  Preparation for catastrophic water supply interruption (Water Code §10632 (c))
X 7-3 Reference & Page Number

Preparation Actions for a Catastrophe
Check if

 Discussed

Prohibitions (Water Code § 10632 (d))
X 7-3 Reference & Page Number

Mandatory Prohibitions
Stage When 
Prohibition 
Becomes 

Mandatory

 Consumption Reduction Methods (Water Code § 10632 (e))
X 7-3 Reference & Page Number

 

 Stage When 
Method 

Takes Effect

Projected 
Reduction    

(%)

2 25
3 35
4 50

2, 3, 4 ?

Provided catastrophic supply interruption plan

Consumption 
 Reduction Methods

Other (name event)

Regional power outage
Earthquake

 Consumption Reduction Methods

Table 26

List the mandatory prohibitions against specific water use practices during water shortages

Other (name prohibition)

name method
name method
name method

Other (name prohibition)

Other (name event)

Examples of Prohibitions

Using potable water for street washing

Possible Catastrophe

Table 25

name method

Other (name prohibition)

Other (name prohibition)

 Table 27

Other (name prohibition)

Other (name prohibition)

List the consumption reduction methods the water supplier will use to reduce water use in 
the most restrictive stages with up to a 50% reduction.
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3, 4 ?

Penalties (Water Code § 10632 (f))
X 7-3 Reference & Page Number

 Revenue and Expenditure Impacts (Water Code § 10632 (g))
X 7-4 Reference & Page Number
X 7-4 Reference & Page Number
X 7-4 Reference & Page Number

Proposed measures to overcome revenue impacts
Check if 

Discussed

 

Proposed measures to overcome expenditure impacts
Check if 

Discussed

 Water Shortage Contingency Ordinance/Resolution (Water Code § 10632 (h))
X 7-4 Reference & Page Number

 Table 28

name method

List excessive use penalties or charges for excessive use

 Stage When Penalty Takes 
EffectPenalties or Charges

Penalty for excess use

name of measure

name of measure

 Table 30

name of measure

Describe how actions and conditions impact expenditures

name of measure

Describe measures to overcome the revenue and expenditure impacts

 Names of measures

name of measure

name of measure
 Development of reserves

 Charge for excess use

 Other (name penalties or charges)

name method

Attach a copy of the draft water shortage contingency resolution or ordinance.

 Table 29

 Penalties and Charges

 Names of measures

Describe how actions and conditions impact revenues

 Rate adjustment

 Other (name penalties or charges)
 Other (name penalties or charges)

 Other (name penalties or charges)

 Other (name penalties or charges)
 Other (name penalties or charges)
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 Reduction Measuring Mechanism (Water Code § 10632 (i))
X 7-4 Reference & Page Number

 Recycling Plan Agency Coordination Water Code § 10633
X Describe the coordination of the recycling plan preparation information to the extent available 8-1 Reference & Page Number

 participated
Water agencies
Wastewater agencies
Groundwater agencies
Planning Agencies

Wastewater System Description (Water Code § 10633 (a))
X 8-1 Reference & Page Number

X Quantify the volume of wastewater collected and treated 8-2 Reference & Page Number

 Wastewater Collection and Treatment - AF Year
2000 2005 2010 2015 2020 2025 2030 - opt

6,796

1,030             

 Wastewater Disposal and Recycled Water Uses (Water Code § 10633 (a - d))
X Describes methods of wastewater disposal 8-2 Reference & Page Number
X Describe the current type, place and use of recycled water 8-2 Reference & Page Number

None Reference & Page Number
X Describe and quantify potential uses of recycled water 8-3 Reference & Page Number

Method of disposal 2005 2010 2015 2020 2025 2030 - opt
Name of method
Name of method
Name of method

Describe the wastewater collection and treatment systems in the supplier's service area

 Table 33

Disposal of wastewater (non-recycled) AF Year
 Treatment Level

 Type of Wastewater
Wastewater collected & treated in service 
area

 Table 34

 Table 32

Provided mechanisms for determining actual reductions

 Participating agencies

Name mechanism

Type data expected (pop-up?)

Volume that meets recycled water standard

Table 31
Water Use Monitoring Mechanisms

Name mechanism
Name mechanism

Mechanisms for determining actual 
reductions
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Name of method
0 0 0 0 0 0

User type 2005 2010 2015 2020 2025 2030 - opt
 Agriculture
 Landscape
 Wildlife Habitat
 Wetlands
 Industrial
 Groundwater Recharge
 Other (user type)
 Other (user type)

0 0 0 0 0 0

Determination of technical and economic feasibility of serving the potential uses Reference & Page Number

 Projected Uses of Recycled Water (Water Code § 10633 (e))
X Projected use of recycled water, 20 years 8-3 Reference & Page Number

Projected Future Use of Recycled Water in Service Area - AF Year
2010 2015 2020 2025 2030 - opt

Compare UWMP 2000 projections with UWMP 2005 actual (§ 10633 (e)) Reference & Page Number
None Reference & Page Number

User type
 Agriculture
 Landscape
 Wildlife Habitat
 Wetlands
 Industrial
 Groundwater Recharge
 Other (user type)
 Other (user type)

Total

Plan to Optimize Use of Recycled Water (Water Code § 10633 (f))
X 8-3 Reference & Page Number

Reference & Page Number

Table 38

 Table 35
Recycled Water Uses -  Actual and Potential (AFY)

 Treatment Level

Total

Describe projected results of these actions in terms of acre-feet of recycled water used per 
year

Total

Projected use of Recycled Water

 Table 36

0

Describe actions that might be taken to encourage recycled water uses 

0

 Table 37
Recycled Water Uses -  2000 Projection compared with 2005 actual - AFY

2000 Projection for 2005 2005 actual use
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2010 2015 2020 2025 2030 - opt

0 0 0 0 0

X 8-4 Reference & Page Number

  Water quality impacts on availability of supply (Water Code §10634)
X Discusses water quality impacts (by source) upon water management strategies and supply r 9-1 Reference & Page Number

No water quality impacts projected

water source 2005 2010 2015 2020 2025 2030 - opt

 Supply and Demand Comparison to 20 Years (Water Code § 10635 (a))
X

TABLE 10 Reference & Page Number

(from table 4) 2010 2015 2020 2025 2030 - opt
 Supply 0 0 0 0 0

% of year 2005 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

(from table 15) 2010 2015 2020 2025 2030 - opt
 Demand 0 0 0 0 0

% of year 2005 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

 2010 2015 2020 2025 2030 - opt
 Supply totals -                -                -                -                -                
 Demand totals -                -                -                -                -                
 Difference 0 0 0 0 0

 Projected Supply and Demand Comparison - AF Year

 Projected Normal Water Supply - AF Year

 Table 41
 Projected Normal Water Demand - AF Year

  Table 42

 Table 39
Current & projected water supply changes due to water quality - percentage 

 Table 40

Compare the projected normal water supply to projected normal water use over the next 20 
years, in 5-year increments.

Methods to Encourage Recycled Water Use
AF of use projected to result from this action

Actions
Financial incentives
name of action

Provide a recycled water use optimization plan which includes actions to facilitate the use of 
recycled water (dual distribution systems, promote recirculating uses)

name of action
name of action
name of action
name of action
name of action
name of action

Total

13 10/11/2010



Difference as % of Supply #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

Difference as % of Demand #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

 Supply and Demand Comparison: Single-dry Year Scenario (Water Code § 10635 (a))
X TABLE 11 Reference & Page Number

 2010 2015 2020 2025 2030 - opt
 Supply

% of projected normal

 2010 2015 2020 2025 2030 - opt
 Demand

% of projected normal

 2010 2015 2020 2025 2030 - opt
 Supply totals 0 0 0 0 0
 Demand totals 0 0 0 0 0
 Difference 0 0 0 0 0
Difference as % of Supply
Difference as % of Demand

 Supply and Demand Comparison: Multiple-dry Year Scenario (Water Code § 10635 (a))
X TABLE 12 Reference & Page Number

 2006 2007 2008 2009 2010
 Supply

% of projected normal

2006 2007 2008 2009 2010
 Demand

% of projected normal 0.0% 0.0% 0.0% 0.0% 0.0%

 Table 43
Projected single dry year Water Supply - AF Year

 Table 44

Compare the projected single-dry year water supply to projected single-dry year water use 
over the next 20 years, in 5-year increments.

Projected single dry year Water Demand - AF Year

  Table 48

  Table 45
 Projected single dry year Supply and Demand Comparison - AF Year

 Table 46
Projected supply during multiple dry year period ending in 2010 - AF Year

 Table 47
Projected demand multiple dry year period ending in 2010 - AFY

 Projected Supply and Demand Comparison during multiple dry year period ending in 2010- AF Year

Project a multiple-dry year period (as identified in Table 9) occurring between 2006-2010 
and compare projected supply and demand during those years

14 10/11/2010



 2006 2007 2008 2009 2010
 Supply totals 0 0 0 0 0
 Demand totals 0 0 0 0 0
 Difference 0 0 0 0 0
 Difference as % of Supply
 Difference as % of Demand

X TABLE 12 Reference & Page Number

 2011 2012 2013 2014 2015
 Supply

% of projected normal

 2011 2012 2013 2014 2015
 Demand

% of projected normal

 2011 2012 2013 2014 2015
 Supply totals 0 0 0 0 0
 Demand totals 0 0 0 0 0
 Difference 0 0 0 0 0
 Difference as % of Supply
 Difference as % of Demand

X TABLE 12 Reference & Page Number

 2016 2017 2018 2019 2020
 Supply

% of projected normal

 2016 2017 2018 2019 2020
 Demand

% of projected normal

 2016 2017 2018 2019 2020

  Table 54
 Projected Supply and Demand Comparison during multiple dry year period ending in 2020- AF Year

Projected supply during multiple dry year period ending in 2020 - AF Year

 Table 50
Projected demand multiple dry year period ending in 2015 - AFY

 Table 53
Projected demand multiple dry year period ending in 2020 - AFY

 Projected Supply and Demand Comparison during multiple dry year period ending in 2015- AF Year

 Table 52

Project a multiple-dry year period (as identified in Table 9) occurring between 2016-2020 
and compare projected supply and demand during those years

  Table 51

 Table 49
Projected supply during multiple dry year period ending in 2015 - AF Year

Project a multiple-dry year period (as identified in Table 9) occurring between 2011-2015 
and compare projected supply and demand during those years

15 10/11/2010



 Supply totals 0 0 0 0 0
 Demand totals 0 0 0 0 0
 Difference 0 0 0 0 0
 Difference as % of Supply
 Difference as % of Demand

X TABLE 12 Reference & Page Number

 2021 2022 2023 2024 2025
 Supply

% of projected normal

 2021 2022 2023 2024 2025
 Demand

% of projected normal

 2021 2022 2023 2024 2025
 Supply totals 0 0 0 0 0
 Demand totals 0 0 0 0 0
 Difference 0 0 0 0 0
 Difference as % of Supply
 Difference as % of Demand

Reference & Page Number

 Does the Plan Include Public Participation and Plan Adoption (Water Code § 10642)
Attach a copy of adoption resolution Reference & Page Number
Encourage involvement of social, cultural & economic community groups Reference & Page Number
Plan available for public inspection Reference & Page Number
Provide proof of public hearing Reference & Page Number
Provided meeting notice to local governments Reference & Page Number

 Review of implementation of 2000 UWMP (Water Code § 10643)
Reviewed implementation plan and schedule of 2000 UWMP Reference & Page Number
Implemented in accordance with the schedule set forth in plan Reference & Page Number
2000 UWMP not required Reference & Page Number

 Provision of 2005 UWMP to local governments (Water Code § 10644 (a))
Provide 2005 UWMP to DWR, and cities and counties within 30 days of adoption Reference & Page Number

 Projected Supply and Demand Comparison during multiple dry year period ending in 2025- AF Year

Projected supply during multiple dry year period ending in 2025 - AF Year

  Table 57

Project a multiple-dry year period (as identified in Table 9) occurring between 2021-2025 
and compare projected supply and demand during those years

 Table 55

Provided Water Service Reliability section of UWMP to cities and counties within which it 
provides water supplies within 60 days of UWMP submission to DWR

 Table 56
Projected demand multiple dry year period ending in 2025 - AFY

(Water Code § 10635(b)) Provision of Water Service Reliability section to cities/counties within service area

16 10/11/2010



 Does the plan or correspondence accompanying it show where it is available for public review (Water Code § 10645)
Does UWMP or correspondence accompanying it show where it is available for public review Reference & Page Number

17 10/11/2010



SAN GABRIEL VALLEY MUNICIPAL WATER DISTRICT 2010 URBAN WATER MANAGEMENT PLAN 
 

    1-1 
  

Chapter 1 
 

INTRODUCTION [Section 10620] 
 

            Section 10620. 
(a) Every urban water supplier shall prepare and adopt an urban water management plan in the manner 

set forth in Article 3 (commencing with Section 10640). 
(b) Every person that becomes an urban water supplier shall adopt an urban water management plan 

within one year after it has become an urban water supplier. 
(c) An urban water supplier indirectly providing water shall not include planning elements in its water 

management plan as provided in Article 2 (commencing with Section 10630) that would be 
applicable to urban water suppliers or public agencies directly providing water, or to their customers, 
without the consent of those suppliers or public agencies. 

(d) (1)  An urban water supplier may satisfy the requirements of this part by participation in areawide, 
regional, watershed, or basinwide urban water management planning where those plans will reduce 
preparation costs and contribute to the achievement of conservation and efficient water use. 
(2)  Each urban water supplier shall coordinate the preparation of its plan with other appropriate 
agencies in the area, including other water suppliers that share a common source, water 
management agencies, and relevant public agencies, to the extent practicable. 

(e)  The urban water supplier may prepare the plan with its own staff, by contract, or in cooperation with 
other governmental agencies. 

(f)  An urban water supplier shall describe in the plan water management tools and options used by that 
entity that will maximize resources and minimize the need to import water from other regions. 

 
 
1.1 URBAN WATER MANAGEMENT PLAN 
 

This report was prepared in accordance with the California Urban Water Management 

Planning Act (Act)* which became effective on January 1, 1985.  The Act requires every Aurban water 

supplier" to prepare and adopt an Urban Water Management Plan (hereinafter Plan or Management 

Plan), to periodically review its plan at least once every five years and make any amendments or 

changes which are indicated by the review.  An “Urban Water Supplier” is defined as a supplier, either 

publicly or privately owned, providing water for municipal purposes either directly or indirectly to more 

than 3,000 customers or supplying more than 3,000 acre-feet of water annually.  The primary 

objective of the Act is to direct urban water suppliers to evaluate their existing water conservation 

efforts and, to the extent practicable, review and implement alternative and supplemental water 

conservation measures.  The Act is directed primarily at retail water purveyors where programs 
can be immediately affected upon the consumer.   

                                                 
* Water Code Sections 10610 through 10657 
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Sections 10610 through 10657 of the California Water Code, Urban Water Management 

Planning Act, were enacted in 1983.  The Act, originally known as Assembly Bill 797, is included in 

Appendix A.1.   

 

1.2 COORDINATION 
  San Gabriel Valley Municipal Water District (San Gabriel District) is a wholesale water 

supplier that provides untreated State Water Project (SWP) water to replenish groundwater supplies 

of the Main San Gabriel Basin (Main Basin).  Its member agencies consist of the cities of Alhambra, 

Azusa, Monterey Park and Sierra Madre.  San Gabriel District has informed the cities and the County 

of Los Angeles that it has prepared a 2010 UWMP update and has made a copy available for review, 

as shown in Appendix B.1.  No comments were received.  In addition, San Gabriel District operates 

consistent with the Long Beach Judgment, Main San Gabriel Basin Judgment, Main San Gabriel 

Basin Watermaster (Main Basin Watermaster) Rules and Regulations and the Five-year Water 

Quality and Supply Plan.  These planning documents are described in Chapter 3 and are included in 

the Appendices C, D, E, and F, respectively. 

 

  San Gabriel District provided a 60-day notice of a public hearing of its 2010 Draft Plan.  

San Gabriel District made the 2010 Draft Plan available for public review at the District office and held 

a public hearing on December 13, 2010 at 8 a.m.  Attached in Appendix B.2 are the notices of public 

hearing indicating the Draft Plan was available for public inspection for all groups and local 

government through notice in the newspaper.  In addition, Appendix B.2 shows the notices of public 

hearing provided to the cities and County of Los Angeles.  The representatives from the City of 

Alhambra, City of Sierra Madre, and City of Monterey Park were in attendance of the public hearing of 

San Gabriel District’s 2010 Draft Plan.  There were no oral comments made during the public hearing 

and no written comments received.  San Gabriel District adopted the Draft Plan on December 13, 

2010 as its Urban Water Management Plan.  Attached in Appendix B.3 are the minutes of the public 

hearing and the minutes showing San Gabriel District adopted its Draft Plan.  Within 30 days of the 

adoption of the Plan, San Gabriel District filed a copy of the Plan with the State of California, 

Department of Water Resources; the California State Library; and with the cities and counties located 

within San Gabriel District’s service area.  Within 60 days of submitting the Plan to DWR, San Gabriel 

District provided the Water Service Reliability section of the Plan to cities and counties within San 
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Gabriel District’s boundaries.  Copies of the letters to DWR, the State Library and the cities and 

counties are located in Appendix B.4.  A copy of the final 2010 Plan is available for public review in 

the San Gabriel District office. 

 

1.3 WATER MANAGEMENT TOOLS 
 
  This Plan describes water management tools and options used by San Gabriel District 

to help its member agencies maximize local resources and minimize the need to import water.  These 

include Groundwater Basin Management Structure (Chapter 3), Demand Management Measures 

(Chapter 5), Potential Projects (Chapter 6), and Potential Recycled Water Use (Chapter 8). 

 

1.4 CHANGES TO THE UWMP ACT [SECTION 10621] 
a) Each urban water supplier shall update its plan at least once every five years on or before December 31, 

in years ending in five and zero. 
b) Every urban water supplier required to prepare a plan pursuant to this part shall notify any city or county 

within which the supplier provides water supplies that the urban water supplier will be reviewing the plan 
and considering amendments or changes to the plan.  The urban water supplier may consult with, and 
obtain comments from, any city or county that receives notice pursuant to this subdivision. 

c) The amendments to, or changes in, the plan shall be adopted and filed in the manner set forth in Article 3 
(commencing with Section 10640). 

 
 

There have been many new amendments added to the Plan and some reorganization of 

the water code sections since San Gabriel District’s 2005 Plan update. The additions and changes 

follow:  

o SB 1087, Reporting of water use projections for lower income households 

o AB 1376, 60 days notice of a public hearing on an UWMP 

o AB 1420, Conditions state funding 

o SB7, Requires 20 percent reduction in use by 2020 (see Appendix A.2) 

 

Section 10621 (a) of the water code states, “each water supplier shall update its plan at least once 

every five years on or before December 31, in years ending in five and zero”.  This 2010 Urban Water 

Management Plan is an update to San Gabriel District’s 2005 Urban Water Management Plan. 
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 San Gabriel District has made the draft 2010 Plan update available for public review 

and a public hearing was held thereon.  Public notification of the hearing is made pursuant to Section 

6066 of the Government Code.  Upon completion of the public hearing, San Gabriel District adopted 

the draft Plan, including any modifications resulting from the public hearing, as its Plan.  Within 30 

days of adoption by San Gabriel District, a copy of the Plan will be filed with the State of California, 

Department of Water Resources; the California State Library; the four member agency cities; and the 

County of Los Angeles pursuant to Section 10644(a).  A copy of San Gabriel District’s 2010 resolution 

is located in Appendix K. 
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Chapter 2  
 

DESCRIPTION OF SERVICE AREA 
 
 

A plan shall be adopted in accordance with this chapter and shall do the following: 
a)   Describe the service area of the supplier; including current and affecting the supplier’s water 
management planning.  The projected population estimates shall be based upon data from the state, 
regional, or local service agency population projections within the service area of the urban water supplier 
and shall be in five-year increments to 20 years or as far as data is available. 

 
 
2.1 BACKGROUND 
 

San Gabriel District was formed in 1959 to meet the supplemental water needs of its 

member agencies, the cities of Alhambra, Azusa, Monterey Park and Sierra Madre, which are located 

within the San Gabriel Valley.  The location of those four cities, which comprise the San Gabriel 

District, is shown on Plate 1.  There are about 17,400 acres (27.2 square miles) in San Gabriel 

District, ranging in elevation from 250 feet above mean sea level (amsl) to 2,300 feet amsl.  The 

climate is characterized by hot, dry summers and mild winters, with an average annual rainfall of 

about 17 inches in Alhambra and Monterey Park and slightly more in Azusa and Sierra Madre, which 

are situated at the foothills of the San Gabriel Mountains.  Table 1A shows historic rainfall in the San 

Gabriel Valley since water year 1958-59. Table 1B shows monthly averages for rainfall, temperature, 

and evapotranspiration. 

In anticipation of its long-term supplemental water needs, San Gabriel District entered 

into a contract with the State of California on November 3, 1962, for the ultimate delivery of 25,000 

acre-feet of water per year from the SWP.  A subsequent amendment to the water supply contract 

dated September 28, 1964, increased the maximum annual entitlement to 28,800 acre-feet.  (This 

quantity of water is not guaranteed each year and varies based on hydrologic conditions.  San 

Gabriel District will be allocated a portion of its entitlement up to 100 percent.)  In 1969, voters within 

San Gabriel District rejected a proposal of annexation to the Metropolitan Water District of Southern 

California (MWD).  Consequently, San Gabriel District constructed a pipeline (Devil Canyon-Azusa 

Pipeline) to deliver untreated SWP water to the Main San Gabriel Basin (Main Basin) as 

supplemental water for any production in excess of Main Basin water rights by its member agencies 
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and to furnish San Gabriel District=s portion of the Long Beach Judgment1 Make-up Water.  The Devil 

Canyon-Azusa Pipeline began delivery of water in mid-1974 at the Beatty Channel with a capacity of 

55 cubic feet per second (cfs).  In 1981 an additional outlet was added to the Devil Canyon-Azusa 

Pipeline at San Dimas Wash with a capacity of 40 cfs.  In 1985 San Gabriel District installed a 1.05 

megawatt hydroelectric power plant at the San Dimas turnout to generate electricity in conjunction 

with its supplemental water deliveries.  On April 10, 1995 San Gabriel District completed an extension 

of the Devil Canyon-Azusa Pipeline from the Boyd-Kern Operations Center (in Azusa) to the County 

of Los Angeles Department of Public Works= (LACDPW) San Gabriel Canyon Spreading Grounds, 

Basin No. 1 with a capacity of about 50 cfs.  The purpose of the San Dimas Outlet and the pipeline 

extension is to provide San Gabriel District with more flexibility in delivering SWP water to the Main 

Basin.  In 1998 a 6 cfs outlet to Big Dalton Wash was constructed to utilize LACDPW’s Citrus 

Spreading Grounds. 

The San Gabriel District was created to provide supplemental water on behalf of its 

member agencies.  As a result of the Main Basin Judgment2, the San Gabriel District was named as a 

Responsible Agency from whom the Main Basin Watermaster shall purchase supplemental water.  

(The management of the Main Basin is further discussed in Section 3.2.2 of this Plan.)  

 

2.2 DESCRIPTION OF SERVICE AREA [SECTION 10631] 
 

San Gabriel District is located within the San Gabriel Valley, which is located in 

southeastern Los Angeles County and is bounded on the north by the San Gabriel Mountains, on the 

west by the San Rafael and Merced Hills, on the south by the Puente Hills and the San Jose Hills, 

and on the east by a low divide between the San Gabriel River System and the Upper Santa Ana 

River System. 

The San Gabriel River, and its distributary, the Rio Hondo, drain an area of about 450 

square miles upstream of Whittier Narrows.  Whittier Narrows is a low gap between the Merced and 

Puente Hills, just northwest of the City of Whittier, through which the San Gabriel River and the Rio 

                                                 
     1 Board of Water Commissioners of the City of Long Beach, et al, v. San Gabriel Valley Water Company, 

et al, Los Angeles County Case No. 722647, Judgment entered September 24, 1965. 

     2 Upper San Gabriel Valley Municipal Water District v. City of Alhambra, et, al. Los Angeles County 
Case No. 924128, Judgment entered January 4, 1973. 
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Hondo flow to the coastal plain of Los Angeles County.  Whittier Narrows is a natural topographic 

divide and a subsurface restriction to the movement of ground water between San Gabriel Valley and 

Coastal Plain.   Of the 450 square miles of drainage area upstream of Whittier Narrows, about 115 

square miles are valley lands and 335 square miles are mountains and foothills. 

San Gabriel District is a wholesale water supplier.  Residents within San Gabriel District 

receive their retail water supply from four different retail water suppliers:  the Cities of Alhambra, 

Monterey Park, and Sierra Madre, and City of Azusa Light and Water.  These retail water supplies are 

also required to file a Plan.  The location of San Gabriel District in relation to the San Gabriel Valley is 

shown on Plate 2. 

 

2.3 CURRENT AND PROJECTED POPULATION 
San Gabriel District is governed by a five-member elected Board of Directors.  The 

Directors represent three divisions encompassing Alhambra and Monterey Park, and one division in 

both Azusa and Sierra Madre.  The cities within San Gabriel District have a 2009 population of about 

217,000.  The following tabulation presents the historic population of the District from 1960 to 2010 

and the projected population for the years 2015 to 2030.  The projections were obtained from the 

Southern California Association of Governments (SCAG). 

 Total Percent 
  Year     Population     Increase   
1960 123,000 -- 
1970 148,625 20.8 
1980 158,137 6.4 
1990 189,500 19.8 
2000 202,000 6.6 
2005 213,000 5.6 
2010 220,000 3.0 
2015 (est.) 228,000 3.7 
2020 (est.) 234,000 2.9 
2025 (est.) 241,000 2.7 
2030 (est.) 247,000 2.6 
 

2.4 WATER MANAGEMENT IMPACTS 
The two primary factors impacting water management is population and climate.  

2.4.1 Climate 
The climate impacts the amount of water available for use. Less snow and rainfall 

produces less runoff which reduces the water available for consumption. Temperature impacts the 
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use of water since higher temperatures generally mean higher water consumption for keeping plant 

life healthy. 

2.4.2 Demographics 
San Gabriel District has identified no other demographic characteristics that directly 

impacts water management. Increased population generates increased water demand. The primary 

driver of water use is population. 
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Chapter 3 

WATER SUPPLY [Section 10631(b)] 
 

b) Identify and quantify, to the extent practicable, the existing and planned sources of water 
available to the supplier over the same five-year increments described in subdivision (a).  If 
groundwater is identified as an existing or planned source of water available to the supplier, all of 
the following information shall be included in the plan: 

1) A copy of any groundwater management plan adopted by the urban water supplier, including 
plans adopted pursuant to Part 2.75 (commencing with Section 10750), or any other specific 
authorization for groundwater management. 

2) A description of any groundwater basin or basins from which the urban water supplier pumps 
groundwater.  For those basins for which a court or the board has adjudicated the rights to pump 
groundwater, a copy of the order or decree adopted by the court of the board and a description of 
the amount of groundwater the urban water supplier has the legal right to pump under the order 
or decree.  For basins that have not been adjudicated, information as to whether the department 
has identified the basin or basins as overdrafted or has projected that the basin will become 
overdrafted if present management conditions continue, in the most current official departmental 
bulletin that characterizes the condition of the groundwater basin, and a detailed description of 
the efforts being undertaken by the urban water supplier to eliminate the long-term overdraft 
condition. 

3) A detailed description and analysis of the location, amount, and sufficiency of groundwater 
pumped by the urban water supplier for the past five years.  The description and analysis shall be 
based on information that is reasonably available, including, but not limited to, historic use 
records. 

4) A detailed description and analysis of the amount and location of groundwater that is projected 
to be pumped by the urban water supplier.  The description and analysis shall be based on 
information that is reasonably available, including, but not limited to, historic use records. 

 
 
3.1 EXISTING AND PLANNED SOURCES OF SUPPLY 
 
  San Gabriel District has not supplied, and does not currently supply, water directly to its 

member agencies.  San Gabriel District delivers supplemental imported water to replenish the Main 

San Gabriel Basin.  San Gabriel District’s only source of water for this purpose is SWP.  San Gabriel 

District constructed the Devil Canyon-Azusa Pipeline to convey SWP water to spreading grounds that 

are owned and operated by LACDPW.  There are five turnouts from the pipeline; two located in the 

City of Azusa, two in the City of San Dimas, and one in the City of Glendora.   

  In 1947, the California State Legislature funded a water resources investigation that led 

to the development of the SWP. This investigation resulted in the publication of the California Water 

Plan, which presented preliminary plans to meet the State’s ultimate water needs, including those 
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facility works required for transferring surplus water from northern California to water deficient 

southern California.  

  Financing for the construction of SWP facilities was authorized in 1959, when the State 

Legislature enacted the California Water Resources Development Act (known as the Burns-Porter 

Act). The initial works included Oroville Dam and Lake Oroville, B.F. Sisk San Luis Dam and San Luis 

Reservoir, the South Bay Aqueduct, the North Bay Aqueduct, and the California Aqueduct. The first 

SWP water deliveries were made in 1962, two years after construction began. 

  The State of California Department of Water Resources (DWR) and MWD signed the 

first water supply contract in 1960. Today 29 agencies have long-term water supply contracts with 

DWR. The service areas of these long-term water supply contractors vary widely in size, location, 

climate, and population. The contractors’ uses for SWP water also differ. In the San Joaquin Valley, 

SWP water is used primarily for agriculture; in the Feather River area, San Francisco South Bay, the 

North Bay areas, and in Southern California, SWP water is used primarily for urban and industrial 

needs. According to State sources, the SWP has a current firm annual yield of about 2,100,000 acre-

feet and a contracted annual yield of 4,2000,000 acre-feet based upon the SWP’s original design 

annual yield. Existing contracts call for SWP water deliveries to eventually total 4.2 million acre-feet 

per year. DWR continues to plan and construct new facilities for the SWP.  As noted in Section 2.1, 

San Gabriel District’s full SWP entitlement is 28,800 acre-feet.  The untreated imported water is 

delivered on behalf of its four cities to replenish the Main Basin. 

  San Gabriel District’s member cities obtain most of their water from groundwater 

production.  Alhambra, Azusa, and Monterey Park pump from the Main Basin, and Sierra Madre 

pump from the Raymond Basin. Alhambra diverts and treats surface flow from the San Gabriel River.  

Alhambra receives some direct deliveries from the Metropolitan Water District of Southern California 

through an exchange agreement, and Sierra Madre obtains some supplies from local springs.  The 

Main Basin and Raymond Basin are replenished by precipitation, surface inflow, subsurface inflows, 

and in the Main Basin, imported water from the SWP and the Colorado River. 

    

3.2 GROUNDWATER MANAGEMENT [SECTION 10631(b) (1)] 
  San Gabriel District has not adopted a specific groundwater management plan.  

Instead, management of the water resources in the San Gabriel Valley is based upon Watermaster 

ghuff
Highlight
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Services under two Court Judgments:  San Gabriel River Watermaster (River Watermaster)1 and 

Main Basin Watermaster2.  San Gabriel District is a party to the Main Basin Watermaster Judgment.  

San Gabriel District’s participation in Main Basin management also is described in the Main Basin 

Watermaster document entitled “Five-Year Water Quality and Supply Plan.”  These three basin 

management documents are described in the following sections.   

 

3.2.1  LONG BEACH JUDGMENT 
  On May 12, 1959, the Board of Water Commissioners of the City of Long Beach, the 

Central Basin Municipal Water District (Central Municipal), and the City of Compton, as plaintiffs, filed 

an action against the San Gabriel Valley Water Company and 24 other producers of groundwater 

from the San Gabriel Valley as defendants. This action sought a determination of the rights of the 

defendants in and to the waters of the San Gabriel River system and to restrain the defendants from 

an alleged interference with the rights of plaintiffs and persons represented by the Central Municipal 

in such waters. After six years of study and negotiation a Stipulation for Judgment was filed on 

February 10, 1965, and Judgment (Long Beach Judgment) was entered on September 24, 1965. 

Under the terms of the Long Beach Judgment, the water supply of the San Gabriel River system was 

divided at Whittier Narrows, the boundary between San Gabriel Valley upstream and the coastal plain 

of Los Angeles County downstream.  Reference to the Long Beach Judgment is included in Appendix 

C. 
Under the terms of the Long Beach Judgment, the area downstream from Whittier 

Narrows (Lower Area), the plaintiffs and those they represent, are to receive a quantity of usable 

water annually from the San Gabriel River system comprised of usable surface flow, subsurface flow 

at Whittier Narrows and water exported to the Lower Area.  This annual entitlement is guaranteed by 

the area upstream of Whittier Narrows (Upper Area), the defendants, and provision is made for the 

supply of Make-up Water by the Upper Area for years in which the guaranteed entitlement is not 

received by the Lower Area.  

 Make-up water is imported water purchased by the Main Basin Watermaster and 

delivered to agencies in Central Municipal to satisfy obligations under the Long Beach Judgment. The 

                                            
1 Board of Water Commissioners of the City of Long Beach, et al, v. San Gabriel Valley Water Company, et al, Los 
Angeles County Case No. 722647, Judgment entered September 24, 1965. 
2 Upper San Gabriel Valley Municipal Water District v. City of Alhambra, et al, Los Angeles County Case No. 924128, 
Judgment entered January 4, 1973. 
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entitlement of the Lower Area varies annually, dependent upon the 10-year average annual rainfall in 

San Gabriel Valley for the 10 years ending with the year for which entitlement is calculated. 

The detailed operations described in the Long Beach Judgment are complex and 

require continuous compilation of data so that annual determinations can be made to assure 

compliance with the Long Beach Judgment. In order to do this, a three-member Watermaster was 

appointed by the Court, one representing the Upper Area parties nominated by and through Upper 

San Gabriel Valley Municipal Water District (Upper District), one representing the Lower Area parties 

nominated by and through the Central Municipal, and one jointly nominated by Upper District and 

Central Municipal.  This 3-member board is known as the San Gabriel River Watermaster. 

The River Watermaster meets periodically during the year to adopt a budget, to review 

activities affecting water supply in the San Gabriel River system area, to compile and review data, to 

make its determinations of usable water received by the Lower Area, and to prepare it annual report 

to the Court and to the parties.  The River Watermaster has rendered annual reports for the water 

years 1963-64 through 2008-09 and operations of the river system under that Court Judgment and 

through the administration by the River Watermaster have been satisfactory since its inception. 

One major result of the Long Beach Judgment was to leave the Main San Gabriel Basin 

free to manage its water resources so long as it meets its downstream obligation to the Lower Area 

under the terms of the Long Beach Judgment.   

 

 3.2.2  MAIN BASIN JUDGMENT 
The Upper Area then turned to the task of developing a water resources management 

plan to optimize the conservation of the natural water supplies of the area. Studies were made of 

various methods of management of the Main Basin as an adjudicated area and a report thereon was 

prepared for the Upper San Gabriel Valley Water Association, an association of water producers in 

the Main Basin. After due consideration by the Association membership, Upper District was 

requested to file as plaintiff, and did file, an action on January 2, 1968, seeking an adjudication of the 

water rights of the Main San Gabriel Basin and its Relevant Watershed. After several years of study 

(including verification of annual water production) and negotiations, a stipulation for entry of Judgment 

was approved by a majority of the parties, by both the number of parties and the quantity of rights to 

be adjudicated. Trial was held in late 1972 and Judgment (Main Basin Judgment) was entered on 
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January 4, 1973.  Reference to the Main Basin Judgment is included in Appendix D.  Reference to 

the Main Basin Watermaster Rules and Regulations is included in Appendix E. 

  There are three municipal water districts overlying and partially overlying the Main 

Basin.  The three districts are Upper District, San Gabriel District and Three Valleys Municipal Water 

District (Three Valleys District).  The boundaries of these water districts are shown on Plate 2. 

Under the terms of the Main Basin Judgment all rights to the diversion of surface water 

and production of groundwater within the Main Basin and its Relevant Watershed were adjudicated.  

The Main Basin Judgment provides for the administration of the provisions of the Main Basin 

Judgment by a nine-member Watermaster.  Six of those members are nominated by water producers 

(producer members) and three members (public members) are nominated by Upper District and San 

Gabriel District which overlie most of the Main Basin.  The nine-member board employs a staff, an 

attorney and a consulting engineer.  The Main Basin Watermaster holds public meetings on a regular 

monthly basis through the year. 

The Main Basin Judgment does not restrict the quantity of water which Parties may 

extract from the Basin. Rather, it provides a means for replacing all annual extractions in excess of a 

Party's annual right to extract water with Supplemental Water.  The Main Basin Watermaster annually 

establishes an Operating Safe Yield for the Main Basin, which is then used to allocate to each Party 

its portion of the Operating Safe Yield which can be produced free of a Replacement Water 

Assessment. If a producer extracts water in excess of its right under the annual Operating Safe Yield, 

it must pay an assessment for Replacement Water which is sufficient to the purchase of one acre-foot 

of Supplemental Water to be spread in the Main Basin for each acre-foot of excess production.  All 

water production is metered and is reported quarterly to the Main Basin Watermaster. 

In addition to Replacement Water Assessments, the Main Basin Watermaster levies an 

Administration Assessment to fund the administration of the Main Basin management program under 

the Court Judgment and a Make-up Obligation Assessment in order to fulfill the requirements for any 

make-up Obligation under the Long Beach Judgment and to supply fifty percent of the administration 

costs of the River Watermaster service.  The Main Basin Watermaster levies an In-lieu Assessment 

and may levy special Administration Assessments. 

Water rights under the Main Basin Judgment are transferable by lease or purchase so 

long as such transfers meet the requirements of the Judgment.  There is also provision for Cyclic 

Storage Agreements by which Parties and non-parties may store imported Supplemental Water in the 
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Main Basin under such agreements with the Main Basin Watermaster pursuant to uniform rules and 

conditions and Court approval. 

The Main Basin Judgment provides that the Main Basin Watermaster will not allow 

imported water to be spread in the central part of the Main Basin when the groundwater elevation at 

the Baldwin Park Key Well (Key Well) exceeds 250 feet; and that the Main Basin Watermaster will, 

insofar as practicable, spread imported water in the Main Basin to maintain the groundwater elevation 

at the Key Well above 200 feet.  One of the principal reasons for the limitation on spreading imported 

water when the Key Well elevation exceeds 250 feet is to reserve ample storage space in the Basin 

to capture native surface water runoff when it occurs and to optimize the conservation of such local 

water. Under the terms of the Long Beach Judgment, any excess surface flows that pass through the 

Main Basin at Whittier Narrows to the Lower Area (which is then conserved in the Lower Area through 

percolation to groundwater storage) is credited to the Upper Area as Usable Surface Flow. 

Through the Long Beach Judgment and the Main Basin Judgment, operations of the 

Main Basin are optimized to conserve local water to meet the needs of the parties of the Main Basin 

Judgment. 

San Gabriel District is one of the Responsible Agencies from which Main Basin 

Watermaster purchases supplemental water. The supplemental water purchased from San Gabriel 

District is for groundwater replenishment purposes (Replacement Water for excess production by a 

Producer) or Make-up Water for delivery to the Lower Area under the terms of the Long Beach 

Judgment.  San Gabriel District sells imported water to the Main Basin Watermaster 

Imported water for groundwater replenishment is delivered to the flood control channels 

and diverted and spread at spreading grounds through Main Basin Watermaster’s agreement with the 

LACDPW. Groundwater replenishment utilizes imported water and is considered Replacement Water 

under the terms of the Main Basin Judgment.  It can be stored in the Main Basin through Cyclic 

Storage agreements, authorized by terms of the Main Basin Judgment, but such stored water may be 

used only to supply Supplemental Water to the Main Basin Watermaster. 

The Main Basin Watermaster has entered into a Cyclic Storage Agreement with each of 

the three municipal water districts.  One is with the Metropolitan and Upper District, which permits 

Metropolitan to deliver and store imported water in the Basin in an amount not to exceed 100,000 

acre-feet for future Replacement Water use.  The second Cyclic Storage Agreement is with Three 

Valleys District and permits Metropolitan to deliver and store 40,000 acre-feet for future Replacement 
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Water use.  The third is with San Gabriel District and contains generally the same conditions as the 

agreement with Metropolitan except that the stored quantity is not to exceed 40,000 acre-feet.  As of 

December 31, 2009 San Gabriel District had about 28,700 acre-feet in its Cyclic Storage account. 

Imported Make-up Water is often delivered to lined stream channels and conveyed to 

the Lower Area. Make-up Water is required to be delivered to the Lower Area by the Upper Area 

when the Lower Area entitlement under the Long Beach Judgment exceeds the usable water 

received by the Lower Area.  Imported water is used to fulfill the Make-up Water Obligation when the 

amount of Make-up Water cannot be fulfilled by reimbursing the Lower Area interests for their 

purchase of recycled water. The amount of recycled water for which reimbursement may be made as 

a delivery of Make-up Water is limited by the terms of the Long Beach Judgment to the annual 

deficiency in Lower Area Entitlement water or to 14,735 acre-feet, whichever is the lesser quantity. 

 

3.2.3    FIVE-YEAR WATER QUALITY AND SUPPLY PLAN 
 
  The Main Basin Watermaster was created in 1973 to resolve water issues that had 

arisen among water users in the San Gabriel Valley.  The Main Basin Watermaster’s mission is to 

manage the water supply of the Main San Gabriel Groundwater Basin.  During the late 1970s and 

early 1980s, significant groundwater contamination was discovered in the Main Basin.  The 

contamination was caused in part by past practices of local industries that had carelessly disposed of 

industrial solvents referred to as Volatile Organic Compounds, (VOCs), as well as by agricultural 

operations that infiltrated nitrates into the groundwater.  Cleanup efforts have been undertaken at the 

local, state, and federal level. 

  Local water agencies adopted a joint resolution in 1989 regarding water quality issues 

that stated Main Basin Watermaster should coordinate local activities aimed at preserving and 

restoring the quality of groundwater in the Basin.  The joint resolution also called for a cleanup plan.  

In 1991, the Court granted Main Basin Watermaster the authority to control pumping for water quality 

purposes.  Accordingly, Main Basin Watermaster added Section 28 to its Rules and Regulations 

regarding water quality management.  The new responsibilities included development of a Five-Year 

Water Quality and Supply Plan, updating it annually, submitting it to the California Regional Water 

Quality Control Board, Los Angeles Region, and making it available for public review by November 1 

of each year.  Reference to the Five-year Plan is included in Appendix F. 
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  Main Basin Watermaster prepares and annually updates the Five-Year Water Quality 

and Supply Plan in accordance with the requirements of Section 28 of its Rules and Regulations.  

The objective is to coordinate groundwater-related activities so both water supply and water quality in 

the Main Basin are protected and improved.  Many important issues are detailed in the Five-Year 

Plan, including how Main Basin Watermaster plans to: 

 

1. monitor groundwater supply and quality; 

2. develop projections of future groundwater supply and quality; 

3. review and cooperate on cleanup projects, and provide technical assistance to other 

agencies; 

4. assure that pumping does not lead to further degradation of water quality in the Basin; 

5. address Perchlorate, N-nitrosodimethylamine (NDMA), and other emerging contaminants in 

the Basin; 

6. develop a cleanup and water supply program consistent with the U.S. Environmental 

Protection Agency (USEPA) plans for its San Gabriel Basin Superfund sites; and 

7. coordinate and manage the design, permitting, construction, and performance evaluation of 

the Baldwin Park Operating Unit (BPOU) cleanup and water supply plan. 

 

  The Main Basin Watermaster, in coordination with San Gabriel District, has worked with 

state and federal regulators, along with local water companies to clean up water supplies.  Section 28 

of Main Basin Watermaster’s Rules and Regulations require all producers (including San Gabriel 

District sub-agencies) to submit an application to 1) construct a new well, 2) modify an existing well, 

3) destroy a well, or 4) construct a treatment facility.  Main Basin Watermaster prepares a report on 

the implications of the proposed activity. 

 

3.3 DESCRIPTION OF GROUNDWATER BASIN [SECTION 10631(b) (2)] 
3.3.1  BACKGROUND 

  The Main Basin includes essentially all the valley floor of San Gabriel Valley with the 

exception of the Raymond Basin and Puente Basin.  The boundaries of the Basin are the Raymond 

Basin on the northwest, the base of the San Gabriel Mountains on the north, the groundwater divide 

between San Dimas and La Verne and the lower boundary of the Puente Basin on the east, and the 
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common boundaries between Upper District and Central Municipal through Whittier Narrows on the 

southwest.  The common water supply of the Basin does not include the Raymond Basin, the area 

northerly of Raymond Hill Fault, which was adjudicated in the Pasadena v. Alhambra case (Superior 

Court of the County of Los Angeles, 1944).   The Puente Basin, although tributary to the Main Basin, 

is not included in the Main Basin.  The Main Basin (administered by the Main Basin Watermaster) is a 

large groundwater basin replenished by stream runoff from the adjacent mountains and hills, by 

rainfall directly on the surface of the valley floor, subsurface inflow from Raymond Basin and Puente 

Basin, and by return flow from water applied for overlying uses.  Additionally, the Main Basin is 

replenished with imported water.  The Main Basin serves as a natural storage reservoir, transmission 

system and filtering medium for wells constructed therein. 

  Urbanization of the San Gabriel Valley began in the early part of the twentieth century, 

but until the 1940’s, agricultural land use occupied more area than residential and commercial land 

use.  After World War II, agricultural areas reduced rapidly and are now less than two thousand 

acres.  The agricultural areas are located in the easterly portion of the Basin and along power 

transmission rights of way adjacent to the San Gabriel River.  Agricultural areas are discontinuous 

and relatively small.  There are several major industrial areas adjacent to the San Gabriel River and 

within other portions of the valley.  The greatest area of land use in the valley is for residential and 

commercial purposes. 

  The Main Basin has been adjudicated.  In addition, the Department of Water Resources 

Bulletin 118 does not identify the Main Basin as currently being in overdraft.   

 
3.3.2 GEOLOGY 

  The Main Basin consists of a roughly bowl-shaped depression in the bedrock, filled over 

millions of years with alluvial deposits.  This bowl-shaped depression is relatively deep; the elevation 

of the base of the groundwater reservoir decreases from about 800 feet above mean sea level (MSL) 

in the vicinity of San Dimas at the northeast corner of the Main Basin to about 2,200 feel below MSL 

in the vicinity of South El Monte.  (California Department of Water Resources, 1966, Plate 11.) 

  Most of the alluvium deposited within this depression is debris from the San Gabriel 

Mountains, washed and blown from the side of the mountains over time.  This process has also 

resulted in materials within the Main Basin varying in size from relatively coarse gravel near the 

mountains to fine and medium-grained sand containing silt and clay as the distance from the 
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mountains increases.  The principal water-bearing formations of the Main Basin are unconsolidated 

and semi-consolidated sediments which vary in size from coarse gravel to fine-grained sands.  The 

interstices between these alluvial particles throughout the Main Basin fill with water and transmit 

water readily to wells.  The thickness of the water-bearing materials in the Main Basin ranges from 

200 to 300 feet in the northeaster portion of the Main Basin near the mountains to nearly 4,000 feet in 

the South El Monte area.  

  The soils overlying the Main Basin average about six feet in depth.  Soil depths are 

generally greater at the perimeter of the valley and decrease toward the center along the San Gabriel 

River.  These soils are residual, formed in place through chemical, mechanical and plant weathering 

processes.  The infiltration rates of these soils are greater along the natural channels and their 

adjacent flood plains.  Lower infiltration rates are found in the perimeter areas of the valley.  Because 

the valley is mostly urbanized, a significant portion of the area has been paved and many miles of 

stream channel have been lined for flood control purposes, thus decreasing infiltration of water 

through streambeds.  Detailed basin geology is discussed in the report entitled “Planned Utilization of 

Ground Water Basins, San Gabriel Valley, Appendix A:  Geohydrology”. 

 

3.3.3  HYDROGEOLOGY 
  The total fresh water storage capacity of the Main Basin is estimated to be about 9.5 

million acre-feet.  Of that, about 1,100,000 acre-feet has been used historically in Main Basin 

operations.  The change in groundwater elevation at the Baldwin Park Key Well (Key Well) is 

representative of changes in groundwater in the Main Basin.  One foot of elevation change at the Key 

Well is roughly the equivalent of about 8,000 acre-feet of water storage.  The location of the Key Well 

is shown on Plate 3 and hydrograph of the Key Well is shown on Plate 4.  The historic high 

groundwater elevation was recorded at over 329.1 feet in April 1916, at which time Main Basin 

storage was estimated to be about 8,700,000 acre-feet.  The historic low was recorded in November 

2009 at 189.2 feet, at which time Main Basin storage was estimated to be about 7,600,000 acre-feet.  

The Key Well hydrograph, shown on Plate 4, illustrates the cyclic nature of basin replenishment and 

depletion.  The hydrograph also illustrates the dramatic replenishment capability of the Main Basin 

during wet periods.   
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  Generally, water movement in the Main Basin is from the San Gabriel Mountains on the 

north to Whittier Narrows to the southwest, as shown on Plate 5.  Groundwater movement in the 

northern and northeastern regions of the Main Basin is affected by faulting.   

  The Main Basin is an unconfined aquifer.  Although clay deposits appear mixed with the 

sands in several locations in the Main Basin and there are various clay lenses throughout the Main 

Basin, they do not coalesce to form a single impermeable barrier to the movement of subsurface 

water.  The Main Basin therefore operates as a single, unconfined aquifer.  As previously mentioned, 

a thorough discussion of basin hydrogeology is contained in the report “Planned Utilization of Ground 

Water Basins, San Gabriel Valley, Appendix A: Geohydrology”. 

  Within the Main Basin there are a number of identified sub-basins.  These include the 

Upper San Gabriel Canyon Basin, Lower San Gabriel Canyon Basin, Glendora Basin, Foothill Basin, 

Way Hill Basin and San Dimas Basin.  In addition, the Puente Basin is tributary to the Main Basin 

from the southeast, between the San Jose and Puente Hills.  Plate 3 shows the location of the sub-

basins within the Main Basin. 

 

3.3.4  HYDROLOGY 
  The major sources of replenishment to the Main Basin are direct penetration of rainfall 

on the valley floor, percolation of runoff from the mountains, percolation of imported water and return 

flow from applied water.  Table 1 shows historic annual rainfall in the San Gabriel Valley.  Rainfall 

occurs predominantly in the winter months and is more intense at higher elevations and closer to the 

San Gabriel Mountains.  Rainfall is also highly variable from year to year, as shown as Table 1.  In 

water year 2006-2007 the total rainfall (four station average) was less than five inches, while in 2004-

2005 the total rainfall (four station average) was over 45 inches. 

  The magnitude of annual replenishment from direct penetration of local rainfall and 

return flow from applied water is not easily quantifiable.  Percolation of runoff from the mountains and 

valley floor along with percolation of imported water have been estimated by River Watermaster. 

LADPW maintains records on the amount of local and imported water conserved in water spreading 

facilities and stream channels. 

  The Main Basin is bisected by the San Gabriel River.  The San Gabriel River originates 

at the confluence of its west and east forks in the San Gabriel Mountains.  It flows through the San 

Gabriel Canyon and enters the Main Basin at the mouth of the canyon north of the City of Azusa (see 
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Plate 3).  The San Gabriel River flows southwesterly across the valley to Whittier Narrows, a distance 

of about 15 miles.  It exits the San Gabriel Valley at Whittier Narrows, and transverses the Coastal 

Plan in a southerly direction to reach the Pacific Ocean at Alamitos Bay near the City of Long Beach. 

  The San Gabriel River is joined and fed by tributary creeks and washes.  In the Main 

Basin these include:  Big Dalton Wash, which originates in the San Gabriel Mountains; Walnut Creek, 

which originates at the northeast end of the San Jose Hills; and San Jose Creek, which originates in 

the San Gabriel Mountains, but which travels around the southerly side of the San Jose Hills through 

the Puente Narrows before joining the San Gabriel River just above Whittier Narrows. 

  The channel of the San Gabriel River bifurcates in the upper middle portion of the Main 

Basin, forming a channel to the west of and parallel to the San Gabriel River, known as the Rio 

Hondo.  The Rio Hondo is fed by tributaries draining the westerly portion of the Main Basin, including 

Sawpit Wash, Santa Anita Wash, Eaton Canyon Wash, Rubio Wash and Alhambra Wash, all of which 

originate in the San Gabriel Mountains or the foothills.  The Santa Anita Wash, Eaton Canyon Wash, 

Rubio Wash and Alhambra Wash all cross the Raymond Basin area before entering the Main Basin.  

The Rio Hondo passes through Whittier Narrows westerly of the San Gabriel River, and then flows 

southwesterly to join the Los Angeles River on the Coastal Plain. 

  To protect residents of the San Gabriel Valley from flooding that can result during 

periods of intensive rainfall, the LADPW and the U.S. Army, Corps of Engineers (Corps of Engineers), 

have constructed an extensive system of dams, debris basins, reservoirs and flood control channels.  

The dams and reservoirs also operate as water conservation facilities, as shown on Plate 3.  The 

dams and reservoirs that control the flow of the San Gabriel River and the Rio Hondo include:  

Cogswell Reservoir on the west fork of the San Gabriel River, San Gabriel Reservoir at the 

confluence of the west and east forks of the San Gabriel River, Morris Reservoir near the mouth of 

the San Gabriel Canyon, Santa Fe Reservoir in the northerly portion of the Basin and Whittier 

Narrows Reservoir at the southwestern end of San Gabriel Valley. 

  Many of the stream channels tributary to the San Gabriel River have been improved 

with concrete banks (walls) and concrete-lined bottoms.  These stream channel improvements have 

significantly reduced the area of previous stream channels and reduced Main Basin replenishment.  A 

number of off-stream groundwater replenishment facilities have been established along these stream 

channels to offset such reductions in replenishment.  The locations of these water spreading facilities 
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are shown on Plate 3.  Some of these facilities are accessible to imported water supplies, while some 

facilities receive only local runoff.  

  The paths of the surface streams are mirrored in the soils and in the direction of 

groundwater movement in the Main Basin.  The tributary creeks and washes, carrying smaller 

amounts of water, generally flow toward the center of the San Gabriel Valley, while the direction of 

flow of the major streams, the San Gabriel River and the Rio Hondo, is from the mountains in the 

north to Whittier Narrows in the southwest.  In similar fashion, the primary direction of groundwater 

movement in the Main Basin is from the north to the southwest, with contributing movement generally 

from the east and west toward the center of the Main Basin as shown on Plate 5.  The greatest 

infiltration and transmissivity rates of soils in the Main Basin are from north to south, with the 

maximum rates found in the center of the valley along the stream channels.  Generally, the Main 

Basin directs groundwater to the southwest through Whittier Narrows. 

  
3.4 PAST AND PROJECTED LOCATION, AMOUNT AND SUFFICIENCY OF GROUNDWATER 

[SECTION 10631(b) (3) and (4)] 
  San Gabriel District is a wholesale water supplier and does not produce groundwater.  

As noted in Section 3.2 the Main Basin is managed by the Main Basin Watermaster.  Section 42, 

Basin Operating Criteria, of the Main Basin Judgment states in part “…Watermaster shall not spread 

Replacement Water when the water level at the Key Well exceeds elevation two hundred fifty (250), 

and Watermaster shall spread Replacement Water, insofar as practicable, to maintain the water level 

at the Key Well above Elevation two hundred (200).”  Plate 4 shows the historic fluctuation of the Key 

Well since the Main Basin was adjudicated in 1973 and demonstrates the Main Basin was generally 

operated between elevation 250 feet and 200 feet amsl.  Furthermore, at elevation 200 feet amsl at 

the Key Well, the Main Basin has about 7,600,000 acre-feet of available storage.  During the period of 

management under the Judgment, significant drought events have occurred from 1969 to 1977, 1983 

to 1991, 1998 to 2004, and 2006-2007.  In each drought cycle the Main Basin was managed to 

maintain water levels.  Based on historic and on-going management practices, water producers 
in the Main Basin will be able to rely on the Main Basin for adequate supply over the next 20 
years under single year and multiple year droughts. 
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3.5 VULNERABILITY TO SEASONAL OR CLIMATIC SHORTAGE [SECTION 10631(c)] 
 Describe the reliability of the water supply and vulnerability to seasonal or climatic shortage, to 

the extent practicable, and provide data for each of the following: 
1) An average water year. 
2) A single dry water year. 
3) Multiple dry water years. 

For any water source that may not be available at a consistent level of use, given specific legal, 
environmental, water quality, or climatic factors, describe plans to supplement or replace that 
source with alternative sources or water demand management measures, to the extent 
practicable. 

 

  As noted in Section 3.2, the Main Basin was adjudicated in 1973 and is managed by the 

Main Basin Watermaster.  Since 1973 the Main Basin has gone through three distinct multiple dry 

water cycles each lasting four years or more.  The multiple dry years sequence did not 
compromise San Gabriel District’s member agency’s ability to reliably supply water to their 
customers.  This will be discussed in greater detail in each of member agency’s Plan. 

  San Gabriel District provides untreated imported SWP water for replenishment of the 

Main Basin.  There is no requirement to provide water for a specific time frame, only that the Main 

Basin ultimately be replenished.  San Gabriel District maintains a Cyclic Storage account in the Main 

Basin that may be used to satisfy groundwater replenishment requirements in the event of reduced 

availability from the SWP due to single or multiple dry years.  

 

SWP Supply Reliability – Acre Feet Year 
     Multiple Dry Water Years 

 Average / Normal 
Water Year 

 Single Dry 
Water Year  Year 1  Year 2  Year 3  Year 4 

17,280  3,168 10,080 10,080 10,080  10,080 
60% 11% 35% 35% 35% 35%

 

  The information in noted above is based on the District’s SWP entitlement of 28,800 

acre-feet and the percentage yield from Table 6.13 of the State Department of Water Resources 

(DWR) SWP Delivery Reliability Report, which is included in Appendix L.  

  The SWP Delivery Reliability Report identifies projected availability of supplies for an 

average water year, single dry water year and multiple dry water years on Table 6.13 based on 

historic trends.  In addition, Figure 6-2 of the SWP Delivery Reliability Report indicates that as of 2029 

at least 50 percent of entitlement would be available over 80 percent of the time.  San Gabriel 

District’s entitlement is 28,800 acre-feet and a fifty percent reduction is 14,400 acre-feet.  It is 

ghuff
Highlight
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assumed for the purpose of this UWMP the current and planned sources of supply will be 14,400 

acre-feet per year each year through 2030.  Based on an average Operating Safe Yield of 200,000 

acre-feet, San Gabriel District’s 2030 Replacement Water obligation is estimated to be about 9,255 

acre-feet, as shown on Table 2.  Based on a reliable SWP supply of 14,400 acre-feet, San Gabriel 

District will be able to provide all of the cities’ supplemental water needs.  

 

3.6 WATER EXCHANGES [SECTION 10631(d)] 
Describe the opportunities for exchanges or transfers of water on a short-term or long-term basis. 

 
 3.6.1 LONG-TERM 
  San Gabriel District, along with the City of Alhambra, Upper District, MWD, and the 

Main Basin Watermaster participate in a Cooperative Water Exchange Agreement (CWEA).  CWEA 

reduces a localized condition that exists in the westerly portion of the Main San Gabriel Basin called 

the “Alhambra Pumping Hole.”  The Pumping Hole is located in an area of the Basin that typically 

received insufficient replenishment due to its hydrogeologic characteristics.  Seven producers extract 

water from the Alhambra Pumping Hole, which had resulted in decreasing water level elevation.  To 

mitigate that condition, it is agreed The City of Alhambra, one of the producers, would receive direct 

delivery of water from MWD service connection USG-5 and, in exchange, would reduce its 

extractions from the pumping hole about 3,000 acre-feet.  (All demand in excess of the 3,000 acre-

feet will be satisfied by production from the Main Bain.)  A provision of the CWEA also provides a 

mechanism for MWD to utilize unused capacity in San Gabriel District’s Devil Canyon-Azusa Pipeline.  

CWEA is cooperatively financed by the City of Alhambra, San Gabriel District, Upper District, and 

Main Basin Watermaster. 

  San Gabriel District is also active in the Cyclic Storage of water in the Main Basin.  San 

Gabriel District is able to deliver water for groundwater replenishment purposes in advance of a 

specific requirement for such water.  Water delivered to the Main Basin in advance of its requirement 

is credited to the Cyclic Storage account with Main Basin Watermaster, in-lieu of actual delivery of 

imported water for that purpose, at the discretion of San Gabriel District.  Because water is often 

stored in Cyclic Storage for many years before being required as replacement water, the Cyclic 

Storage program may be considered an exchange program in that it takes advantage of surplus water 

and stores it in the Main Basin for future use. 
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  Additionally, a water exchange agreement was developed with the City of Arcadia, Main 

Basin Watermaster, and San Gabriel District to reduce the City of Sierra Madre’s accumulated over 

extraction.  This agreement consists of a water exchange whereby the City of Arcadia produces water 

from the Main Basin and sells that water to Sierra Madre.  The metered sale is reported by Sierra 

Madre to the Main Basin Watermaster and also pays appropriate assessments to the Main Basin 

Watermaster. 

  In March 1995 the District entered into a water banking agreement with Dudley Ridge 

Water District.  This agreement enables Dudley Ridge Water District to deliver and store up to 20,000 

acre-feet in the Main Basin as part of the San Gabriel District’s Cyclic Storage Account.  In 2002, this 

agreement was amended to limit the amount of water stored by Dudley Ridge Water District to 12,500 

acre-feet.  In future years Dudley Ridge Water District will have the ability to exchange water it had 

previously stored in the Main Basin for a portion of the San Gabriel District’s annual water allocation 

from the SWP. 

 

3.6.2 SHORT-TERM 

There are no short-term water exchanges at this time. 
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Chapter 4 
PAST, CURRENT, AND PROJECTED WATER USE [Section 10631(e)] 

 
(1) Quantify, to the extent records are available, past and current water use, over the same five-year increments 

described in subdivision (a), and projected water use, identifying the uses among water use sectors including, 
but no necessarily limited to, all of the following uses: 

(A) Single-family residential. 
(B) Multifamily. 
(C) Commercial. 
(D) Industrial. 
(E) Institutional and governmental. 
(F) Landscape. 
(G) Sales to other agencies. 
(H) Saline water intrusion barriers, groundwater replenishment, or conjunctive use, or any combination 

thereof. 
(I) Agricultural 

 (2)   The water use projections shall be in the same five-year increments described in subdivision  (a) 
 

 

4.1 BACKGROUND 
  The Act requires an estimate of past, current and projected water use and, to the extent 

available, segregates such uses among residential, industrial, commercial and governmental 

customers.  San Gabriel District currently supplies water only for groundwater replenishment to fulfill 

its Replacement Water obligations, and to a Cyclic Storage account.  Segregation of water sales into 

residential, industrial, commercial, and governmental uses of San Gabriel District water cannot be 

made.  However, records of water deliveries from San Gabriel District member agencies are 

discussed in each of the member agency’s Plans.  San Gabriel District’s water sales are segregated 

into Replacement Water deliveries under the Main Basin Judgment and cyclic storage deliveries.  It is 

expected the current types of water sales by San Gabriel District will continue into the foreseeable 

future.  There are no other current or projected types of water uses.  However, the quantities of water 

sales in each category will vary from year to year.  In addition, there are no sales to agencies other 

than the Basin Watermaster described in Chapter 3.2.2. 

 

4.2 PAST AND CURRENT WATER USE 
 
  San Gabriel District is a wholesale supplier. It has no Single Family, Multifamily, 

Commercial, Industrial, Institutional/Governmental, Landscape or other retail customers. 
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  Imported Supplemental Water is delivered by San Gabriel District for only groundwater 

replenishment through San Gabriel District’s transmission pipeline and turnouts.  Table 3 presents 

historical annual quantities of San Gabriel District water, delivered from fiscal year 1974-75 through 

2008-09.  San Gabriel District delivers State Water Project (SWP) water for groundwater 

replenishment. All water delivered is purchased from the SWP as managed by the California 

Department of Water Resources. SWP is the sole source of water for the District. 

  San Gabriel District normally utilizes its Cyclic Storage account to pre-deliver its 

Replacement Water Requirements to the Main Basin.  Water delivered to the Main Basin and credited 

to San Gabriel District’s Cyclic Storage account is then available to meet San Gabriel District’s 

member agencies’ future Replacement Water obligation.   

  When Replacement Water deliveries are required, that requirement may be made by 

transfer of water from San Gabriel District’s Cyclic Storage account or by direct delivery of imported 

supplemental water to the Main Basin.  Table 4 presents a summary of annual accounting in San 

Gabriel District‘s Cyclic Storage Account.  Cyclic Storage credits and debits are shown along with the 

accumulated balance. 

 

4.3 PROJECTED WATER USE 
  San Gabriel District has developed estimates of its member agencies’ projected water 

use, which were compared to future annual production rights based upon each member agency’s 

share of the Operating Safe Yield and water rights held in other groundwater basins (Raymond 

Basin). Water use projections to be made for ”lower income households” will be determined by San 

Gabriel District’s member agencies based on their retail customers. Where projected production 

exceeds production rights then a supplemental water requirement is incurred. Such a comparison 

was made using an Operating Safe Yield of 200,000 acre-feet (historic average) as shown on Table 

2. The current and projected supplemental water requirement for San Gabriel District is shown on 

Table 5. 
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Chapter 5 

 
DEMAND MANAGEMENT MEASURES [Section 10631(f) and (g)] 

 
(f)  Provide a description of the supplier’s water demand management measures.  This description shall include all of 

the following: 
(1) A description of each water demand management measure that is currently being implemented, or 
scheduled for implementation, including the steps necessary to implement any proposed measures, 
including, but not limited to, all of the following: 

(A) Water survey programs for single-family residential and multi-family residential customers. 
(B) Residential plumbing retrofit. 
(C) System water audits, leak detection, and repair. 
(D) Metering with commodity rates for all new connections and retrofit of existing connections. 
(E) Large landscape conservation programs and incentives. 
(F) High-efficiency washing machine rebate programs. 
(G) Public information programs. 
(H) School education programs. 
(I) Conservation programs for commercial, industrial and institutional accounts. 
(J) Wholesale agency programs. 
(K) Conservation pricing. 
(L) Water conservation coordinator. 
(M) Water waste prohibition. 
(N) Residential ultra-low-flush toilet replacement programs. 

 (2) A schedule of implementation for all water demand management measures proposed or described in 
the plan. 
(3) A description of the methods, if any, that the supplier will use to evaluate the effectiveness of water 
demand management measures implemented or described under the plan. 
(4) An estimate, if available, of existing conservation savings on water use within the supplier’s service 
area, and the effect of the savings on the supplier’s ability to further reduce demand. 

(g) An evaluation of each water demand management measure listed in paragraph (1) of subdivision (f) that is not 
currently being implemented or scheduled for implementation.  In the course of the evaluation, first consideration 
shall be given to water demand management measures, or a combination or measures that offer lower incremental 
costs than expanded or additional water supplies.  This evaluation shall do all of the following: 

(1) Take into account economic and non-economic factors, including environmental, social, health, 
customer impact, and technological factors. 
(2) Include a cost-benefit analysis, identifying total benefits and total costs. 
(3) Include a description of funding available to implement any planned water supply project that would 
provide water at a higher unit cost. 
(4) Include a description of the water supplier’s legal authority to implement the measure and efforts to 
work with other relevant agencies to ensure the implementation of the measure and to share the cost of 
implementation. 

 
 
5.1 BACKGROUND 
  San Gabriel District is a wholesale water agency that provides untreated SWP water 

exclusively for groundwater replenishment and not for direct use.  San Gabriel District is not a 

member of the California Urban Water Conservation Council.  Although San Gabriel District supports 

and encourages its member agencies to implement Demand Management Measures (DMM) to the 
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extent possible, as a wholesale water provider San Gabriel District has no legal authority to 

implement most of the DMM. San Gabriel District does assist member agencies in implementing 

DMM pursuant to Section 10631(f)(1)(J) “Wholesale Agency Programs”. Those wholesale programs 

are described below and summarized on Table 6 shows past and projected assistance from San 

Gabriel District. 

 

 5.1.1 WATER SURVEY PROGRAMS FOR SINGLE-FAMILY AND MULTI-FAMILY 
RESIDENTIAL CUSTOMERS 

 Section 10631(f)(1)(A) 
 Water survey programs for single-family residential and multi family residential customers. 

 
San Gabriel District is a wholesale water supplier and therefore, has no legal authority 

to, and cannot directly, implement this DMM.  San Gabriel District wholesales water for only 

groundwater replenishment on behalf of retail water suppliers that in turn provide water to retail 

customers. The following table is the data related to assistance to the retail water suppliers for this 

DMM. 

 
 

Actual 2006 2007 2008 2009 2010 
Single Family Surveys 0 0 0 0 0 
Multi Family Surveys 0 0 0 0 0 
Actual Expenditures - $ 0 0 0 0 0 
Actual Water Savings – AFY 0 0 0 0 0 

 
The tabulation below is the planned assistance to retail water suppliers for this DMM. 

 
Planned 2011 2012 2013 2014 2015 

Single Family Surveys 0 0 0 0 0 
Multi Family Surveys 0 0 0 0 0 
Projected Expenditures - $ 0 0 0 0 0 
Projected Water Savings - AFY 0 0 0 0 0 

 
San Gabriel District has no legal authority to implement this DMM at the retail level. See 

discussion in part 5.1 for information regarding the number of member agencies assisted with this 

program. 
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The benefits portion of the evaluation considered both economic and non-economic 

factors. It also evaluated environment, social, and health factors as well as impact to the customer 

and technological factors. 

The agencies to implement this measure or to assume the cost are the City of Azusa, 

City of Sierra Madre, City of Alhambra, and the City of Monterey Park. The cost of implementing this 

DMM is borne by the member agencies 

 

5.1.2 RESIDENTIAL PLUMBING RETROFIT 
 Section 10631(f)(1)(B)  

 Residential plumbing retrofit. 
 

San Gabriel District is a wholesale water supplier and therefore, has no legal authority 

to, and cannot directly, implement this DMM.  San Gabriel District wholesales water for only 

groundwater replenishment on behalf of retail water suppliers that in turn provide water to retail 

customers. San Gabriel District has no data on the age of service accounts from its member 

agencies. San Gabriel District does not have a breakdown of the member agencies’ retail accounts 

by age. The following tabulation is the data related to assistance to the retail water suppliers for this 

DMM.  

San Gabriel District has an annual budget to purchase water conservation materials 

such as low flow shower heads, water nozzles for garden hoses, residential water meters for use on 

showers and hoses, and educational materials for children.  These materials are then given to the 

four cities who distribute them to their customers. The District does not track the installation of the 

devices nor does it track expenditures for devices separate from its public information efforts. 

 

 
Actual 2006 2007 2008 2009 2010 

Single Family Devices 0 0 0 0 0 
Multi Family Devices 0 0 0 0 0 
Actual Expenditures - $ * * * * * 
Actual Water Savings - AFY 0 0 0 0 0 

* See Section 5.1.7 for water conservation program expenditures which includes water 
saving devices. 

 
The Table below is the planned assistance to retail water suppliers for this DMM. 
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Planned 2011 2012 2013 2014 2015 

Single Family Devices 0 0 0 0 0 
Multi Family Devices 0 0 0 0 0 
Projected Expenditures - $ * * * * * 
Projected Water Savings - AFY 0 0 0 0 0 

* See Section 5.1.7 for water conservation program expenditures which includes water 
saving devices. 
 

5.1.3 SYSTEM WATER AUDITS, LEAK DETECTION, AND REPAIR 
 Section 10631(f)(1)(C)  

 System water audits, leak detection, and repair. 
 

 San Gabriel District operates its Devil Canyon-Azusa Pipeline to deliver untreated SWP 

water to the Main Basin for groundwater replenishment.  San Gabriel District’s staff maintains records 

of discharge from its turnouts in the San Gabriel Valley and compares that data to flow records 

maintained by DWR at the Devil Canyon Afterbay.  Differences between the two flow measurements 

will cause San Gabriel District staff to investigate and correct the problem. 

The following is an accounting of water within the system. 
 

 
Actual 2006 2007 2008 2009 2010 

Percent of Unaccounted Water 0 0 0 0 0 
Miles of Mains Surveyed 52 52 52 52 52 
Miles of Lines Repaired 0 0 0 0 0 
Actual Expenditures - $ 0 0 0 0 0 
Actual Water Savings - AFY 0 0 0 0 0 

 
 

Planned 2011 2012 2013 2014 2015 
Percent of Unaccounted Water 0 0 0 0 0 
Miles of Mains Surveyed 52 52 52 52 52 
Miles of Lines Repaired 0 0 0 0 0 
Projected Expenditures - $ 0 0 0 0 0 
Projected Water Savings - AFY 0 0 0 0 0 
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5.1.4 METERING WITH COMMODITY RATES 
 Section 10631(f)(1)(D)  

 Metering with commodity rebates for all new connections and retrofit of existing connections. 
 

 San Gabriel District is a wholesale water agency that provides untreated imported water 

exclusively for groundwater recharge and not directly to any of its member agencies.  All water 

delivered for groundwater recharge is metered and reported to the Main Basin Watermaster.  San 

Gabriel District’s current price of untreated imported water is $130 per acre-foot. 

 

 
Actual 2006 2007 2008 2009 2010 

Number of Unmetered Accounts 0  0  0  0  0  
Number of Retrofit Meters Installed 0  0  0  0  0  
Number of Accounts w/o 
Commodity Rates 0  0  0  0  0  

Actual Expenditures - $ 0  0  0  0  0  
Actual Water Savings - AFY 0  0  0  0  0  

 
 

Planned 2011 2012 2013 2014 2015 
Number of Unmetered Accounts 0  0  0  0  0  
Number of Retrofit Meters Installed 0  0  0  0  0  
Number of Accounts w/o 
Commodity Rates 0  0  0  0  0  

Projected Expenditures - $ 0  0  0  0  0  
Projected Water Savings - AFY 0  0  0  0  0  

 
5.1.5 LARGE LANDSCAPE CONSERVATION PROGRAMS AND INCENTIVES 

 Section 10631(f)(1)(E)  
Large landscape conservation programs and incentives. 

 
In the fiscal year 2009-2010 San Gabriel District started a pilot program with grants to 

its member agencies to run pilot projects for large landscape conservation. This program provided 

grants to member agencies up to $50,000 per project. The member agencies are then to report back 

to the District the actual water savings as well as the number of budgets developed for large 

landscape customers, the number of surveys completed, and the number of follow-up visits. San 

Gabriel District is a wholesale supplier and does not have any accounts that are landscape or 

commercial/industrial/ institutional. 
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Actual 2006 2007 2008 2009 2010 

Number of Budgets 
Developed  0  0  0  0 0 

Number of Surveys 
Completed  0  0  0  0 0 

Number of Follow-up Visits  0  0  0  0 0 
Actual Expenditures - $  0  0  0  0 $383,000 
Actual Water Savings – AFY  0  0  0  0  TBD 

TBD – To Be Determined 
 

Future implementation of this program will be based on results of the pilot project. 
 

The program will compare water use prior to the program with water use after the 

program at the specific pilot locations where the program is implemented. A cost analysis will then be 

performed using the projected water savings and project known fixed costs of the program. 

 
5.1.6 HIGH-EFFICIENCY WASHING MACHINE REBATE PROGRAMS 

 Section 10631(f)(1)(F)  
High-efficiency washing machine rebate programs. 

 
San Gabriel District does not currently have a rebate program of high-efficiency washing 

machines. San Gabriel District is currently looking into a washer rebate program with possible 

implementation in fiscal year 2011-2012. 

 The District has not implemented assistance to member agencies. The only relevant 

agencies to implement this measure are the City of Azusa, City of Sierra Madre, City of Alhambra, 

and the City of Monterey Park. The cost of implementing this BMP is ultimately borne by the member 

agencies. 

 

5.1.7 PUBLIC INFORMATION PROGRAMS 
 Section 10631(f)(1)(G)  

Public information programs. 
  

In 2003 San Gabriel District started its public information program and has expanded it 

in subsequent years. It currently has an ongoing public information program regarding water 

conservation and drought. San Gabriel District has held public workshops to address its Public 
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Information/School Education programs. In addition the District has a newsletter, a video presentation 

on water conservation for use on local cable networks, a map of San Gabriel District’s service area, 

presentation at the Los Angeles County Fair, among others.  A copy of the District’s web site 

highlighting it Public Information/School Education program is included in Appendix G. The District 

mascot H2Owl teaches wise water use to younger members of the community through special 

events. The District provides information brochures to member agencies which promotes and 

explains water conservation and can be used as bill inserts. District officers and board members are 

available for speaking engagements regarding water conservation. In addition, the District web site 

has video links concerning water conservation. The District retains a private consultant to carry out 

components of the public information program. San Gabriel District does not track spending on 

individual items of their public information program. 

 
Actual 2006 2007 2008 2009 2010 

 A. Paid Advertising -- -- -- -- -- 
 B. Public Service Announcement      
 C. Bill Inserts / Newsletters / 
Brochures -- -- -- -- -- 

 D. Bill Showing Water Usage in 
Comparison to Previous Year's 
Usage 

-- -- -- -- -- 

 E. Demonstration Gardens -- -- -- -- -- 
 F. Special Events, Media Events -- -- -- -- -- 
 G. Speaker's Bureau -- -- -- -- -- 
 H. Program to Coordinate with 
Other Government Agencies, 
Industry and Public Interest 
Groups and Media 

-- -- -- -- -- 

Actual Expenditures - $ 23,934  34,461  44,305  41,201  62,000*
* Value estimate because year is not complete. 

 
The following is a list of proposed expenditures for the next 5 years. 
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Planned 2011 2012 2013 2014 2015 

A. Paid Advertising -- -- -- -- -- 
 B. Public Service Announcement -- -- -- -- -- 
 C. Bill Inserts / Newsletters / 
Brochures -- -- -- -- -- 

 D. Bill Showing Water Usage in 
Comparison to Previous Year's 
Usage 

-- -- -- -- -- 

 E. Demonstration Gardens -- -- -- -- -- 
 F. Special Events, Media Events -- -- -- -- -- 
 G. Speaker's Bureau -- -- -- -- -- 
 H. Program to Coordinate with 
Other Government Agencies, 
Industry and Public Interest 
Groups and Media 

-- -- -- -- -- 

Projected Expenditures - $  70,000  75,000  80,000  85,000  90,000 
 

5.1.8 SCHOOL EDUCATION PROGRAMS 
 Section 10631(f(1)(H))  

School education programs. 
 
In 2003 San Gabriel District started its school education program and has expanded it in 

subsequent years. It currently has an ongoing school education program regarding water 

conservation and drought. The program currently serves the schools in each of its four member 

agencies geographic area. The District retains a private consultant to carry out the school education 

program which consists of information throughout the District’s web site as well as local outreach 

programs. The District mascot H2Owl teaches wise water use to younger members of the community 

through school visits throughout the year as well as special emphasis during Earth Day. The District 

provides information that meets state education framework requirements. San Gabriel District does 

not track spending on individual items of their school education program. 

 No. of class presentations 

Actual No. of 
Classes 2006 2007 2008 2009 2010 

Grades K-3rd             
Grades 4th-6th             
Grades 7th-8th             
High School             
Actual Expenditures - $    23,934  34,461  44,305  41,201 62,000* 
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The following table on the future program 

 No. of class presentations 

Actual No. of 
Classes 2011 2012 2013 2014 2015 

Grades K-3rd             
Grades 4th-6th             
Grades 7th-8th             
High School             
Projected Expenditures - 
$    70,000  75,000  80,000  85,000  90,000 

 

 
5.1.9 CONSERVATION PROGRAMS FOR COMMERCIAL, INDUSTRIAL AND 

INSTITUTIONAL ACCOUNTS 
 Section 10631(f)(1)(I)  

Conservation programs for commercial, industrial and institutional accounts. 
 
San Gabriel District is a wholesale water supplier and therefore, has no legal authority 

to and cannot directly implement this DMM.  San Gabriel District wholesales water to retail water 

suppliers that in turn provide water to retail customers. The following table is the data related to 

assistance to the retail water suppliers for this DMM. 

 
Actual 2006 2007 2008 2009 2010 

Number of Surveys Completed 0 0 0 0 0 
Were Incentives Provided no no no no no 
Number of Follow-Up Visits 0 0 0 0 0 
Actual Expenditures - $ 0 0 0 0 0 
Actual Water Savings - AFY 0 0 0 0 0 

 

The table below is the planned assistance to retail water suppliers for this DMM. 
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Planned 2011 2012 2013 2014 2015 

Number of Surveys Completed 0 0 0 0 0 
Were Incentives Provided no no no no no 
Number of Follow-up Visits 0 0 0 0 0 
Actual Expenditures - $      
Actual Water Savings - AFY 0 0 0 0 0 

 
San Gabriel District has no legal authority to implement this DMM at the retail level. See 

discussion in part 5.1 for information regarding the number of member agencies assisted with this 

program. 

 San Gabriel District has not implemented assistance to member agencies. The 

agencies to implement this measure are the City of Azusa, City of Sierra Madre, City of Alhambra, 

and the City of Monterey Park. The cost of implementing this BMP is ultimately borne by the member 

agencies since all costs are passed on to the respective purchaser of whole sale water. 

 

5.1.10 CONSERVATION PROGRAMS FOR COMMERCIAL, INDUSTRIAL AND 
INSTITUTIONAL ACCOUNTS – TOILET REPLACEMENT 

 Section 10631(f)(1)(I)  
Conservation programs for commercial, industrial and institutional accounts. 

 
San Gabriel District is a wholesale water supplier and therefore, has no legal authority 

to and cannot directly implement this DMM. San Gabriel District has a program to encourage toilet 

replacement within its service area. San Gabriel District does not track toilet replacement of 

commercial, industrial, and institutional (CII) separately from residential. See data related to toilet 

replacement under item 5.1.15. San Gabriel District wholesales water to retail water suppliers that in 

turn provide water to retail customers. The following table is the data related to assistance to the retail 

water suppliers for this DMM. 
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Actual 2006 2007 2008 2009 2010 

Number of Commercial Replacements * * * * * 

Number  of Industrial Replacements * * * * * 

Number of Institutional Replacements * * * * * 

Actual Expenditures - $ * * * * * 

Actual Water Savings - AFY * * * * * 
*See Section 5.1.15 for toilet replacement as the District does not track replacements of 
CII separate from residential. 

 
The table below is the planned assistance to retail water suppliers for this DMM. 

 

 
Planned 2011 2012 2013 2014 2015 

Number of Commercial Replacements * * * * * 

Number of Industrial Replacements * * * * * 

Number of Institutional Replacements * * * * * 

Actual Expenditures - $ * * * * * 

Actual Water Savings - AFY * * * * * 
*See Section 5.1.15 for toilet replacement as the District does not track replacements of 
CII separate from residential. 
 

San Gabriel District estimates the effectiveness of this program by the number of toilets 

replaced. Additional discussion regarding effectiveness is in section 5.1.15.  

Water conservation is estimated based upon average savings per toilet replaced and is 

included in the residential replacement with is discussed in section 5.1.15. 

 

5.1.11 CONSERVATION PRICING 
 Section 10631(f)(1)(K)  

Conservation pricing. 
 

 San Gabriel District has no legal authority to and cannot directly implement this DMM. 

The water the District supplies to its member agencies is used for groundwater replenishment and as 

such there is often significant lag between water use and water delivery.  

 
5.1.12 WATER CONSERVATION COORDINATOR 

 Section 10631(f)(1)(L)  
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Water conservation coordinator. 
 
San Gabriel District’s General Manager, along with support staff, functions as a water 

conservation coordinator.  Activities include oversight of public information programs, school 

education programs and an ultra-low-flush toilet replacement program. In addition, the District 

contracts with a private consultant to carry our various water conservation activities. This is primarily 

due to the size of the District and the available budget for water conservation activities. The reported 

expenditures are covered in other activities related to water conservation and so to avoid duplicate 

reporting are not identified in the following table. 

 

 
Actual 2006 2007 2008 2009 2010 

Number of Full-time Staff  0.1 0.1 0.1 0.1 
Number of Full/Part-time 
Staff  0.1 0.1 0.1 0.1 

Actual Expenditures - $  0 0 0 0 
 

 The following table reflects the future program. 

 
Planned 2011 2012 2013 2014 2015 

Number of full-time Staff 0.1 0.1 0.1 0.1 0.1 
Number of Full/Part-time 
Staff 0.1 0.1 0.1 0.1 0.1 

Projected Expenditures - $ 0 0 0 0 0 
 

5.1.13 WATER WASTE PROHIBITION 
 Section 10631(f)(1)(M)  

 Water waste prohibition. 
 
San Gabriel District is a wholesale water supplier and has no enforcement power within 

its boundaries. SGVMWED cannot implement this DMM. However, in 1991, San Gabriel District’s 

Board of Directors adopted Resolution No. 3-91-421, which is included as Appendix H.  Resolution 

No. 3-91-421 encourages water conservation by restricting the use of water to wash down driveways, 

sidewalks, etc; using a handheld hose with positive shut-off nozzle when conducting exterior 

watering; not watering in the heat of the day; and fixing water leaks. 
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Actual 2006 2007 2008 2009 2010 

Waste Ordinance in Effect Yes Yes Yes Yes Yes 
Number of On-site Visits 0 0 0 0 0 
Water Softener Ordinance No No No No No 
Actual Expenditures - $ 0 0 0 0 0 

 

The following table reflects the future implementation of this program. 

 
Planned 2011 2012 2013 2014 2015 

Waste Ordinance in Effect Yes Yes Yes Yes Yes 
Number of On-site Visits 0 0 0 0 0 
Water Softener Ordinance No No No No No 
Projected Expenditures - $ 0 0 0 0 0 

 
 

5.1.14  RESIDENTIAL ULTRA-LOW-FLUSH TOILET REPLACEMENT PROGRAMS 
 Section 10631(f)(1)(N)  

Residential ultra-low-flush toilet replacement programs. 
 

  San Gabriel District has entered into an agreement to distribute Ultra Low Flush toilets 

(ULFT) each year to retail customers within its member agencies service area starting in 2000.  The 

program does not perform direct installations but offers free toilets. The District provides grants to 

service organizations within the member agencies that assist them in operating the give-away 

program. This program benefits community based organizations (CBOs) such as youth groups 

including Sierra Madre Youth Activities, Gladstone High School, Azusa High School, and the athletic 

teams from Mark Keppel High School and Alhambra High School. San Gabriel District’s records 

indicate that approximately 12,000 ULFTs have been distributed for calendar 2000 through 2010, 

inclusive.  At an estimated savings of about 9,000 gallons per toilet per year the water savings 

amounted 108,000,000 gallons (12,000 toilets X 9,000 gallons per toilet per year) or approximately 

330 acre-ft during 2010. Averaged over the past 10 years since the program began, results in about 

1,600 acre-feet for all toilets previously installed.  Consequently, because most member agencies 

require annual delivery of untreated imported water due to overproduction, this savings reduces the 

imported water requirement by about 330 acre-feet with an economic savings of about $43,000 per 

year. See the following table for an annual breakdown of the program. The District does not have 

access to the number of Single Family or Multi-family accounts that are pre 1992. 
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 Single-Family 
Actual 2006 2007 2008 2009 2010 

Number of ULF Rebates  0  0  0  0  0
Number of ULF Direct 
Installs  0  0  0  0  0

Number of ULF CBO Installs  1,410  1,376 1,234 1,202   1,200 
Actual Expenditures - $  20,910  19,905  18,570  $17,460  18,000
Actual Water Savings – AFY  38.90  38.01  34.08  33.20  33.14

Number value estimated since year is not complete 

 The following table reflects the projected program. 

 Single-Family 
Planned 2011 2012 2013 2014 2015 

Number of ULF Rebates  0  0  0  0  0
Number of ULF Direct Installs  0  0  0  0  0
Number of ULF CBO Installs  1,200  1,200  1,200  1,200  1,200
Projected Expenditures - $  18,000  18,000  18,000  18,000  18,000
Projected Water Savings - AFY  33.00  33.00  33.00  33.00  33.00

 

Due to the nature of the give away program it is anticipated that the majority of the 

toilets were installed in single family residences. There was no separate tracking of toilets installed in 

multi-family properties. 

 

 Multi-Family 
Actual 2006 2007 2008 2009 2010 

Number of ULF Rebates  0  0  0  0  0
Number of ULF Direct Installs  0  0  0  0  0
Number of ULF CBO Installs  0  0  0  0  0
Actual Expenditures - $  0  0  0  0  0
Actual Water Savings - AFY  0  0  0  0  0
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 The following table reflects the future program for Multi-family installations. 

 Multi-Family 
Planned 2011 2012 2013 2014 2015 

Number of ULF Rebates  0  0  0  0  0
Number of ULF Direct Installs  0  0  0  0  0
Number of ULF CBO Installs  0  0  0  0  0
Projected Expenditures - $  0  0  0  0  0
Projected Water Savings - AFY  0  0  0  0  0

 

There is not currently a retrofit on resale ordinance in effect within the District service 

area. Ultimately this program will have diminishing returns as the number pre 1992 of toilets will 

decrease as well as the number of people willing to replace those toilets. Additional data is needed to 

evaluate the point in time where CBO programs will cease to be effective. 

 

5.2 PROPOSED CONSERVATION MEASURES AND IMPLEMENTATION SCHEDULE 
  San Gabriel District has adopted a resolution to encourage additional water 

conservation measures (Appendix H).  San Gabriel District’s resolution recommended each of the 

cities adopt the water conservation resolution which included the following areas; irrigation, exterior 

washing practices, and ornamental or recreational water uses. San Gabriel District will also continue 

to participate in the management of the Main Basin through its role in the Main Basin Watermaster. 

Main Basin management will continue to include all practicable water conservation measures. A brief 

review of these activities that promote water conservation follows: 

 

1. Establishment of annual Main Basin Operating Safe Yield. 

2. Assessments on excess production of water to purchase imported water for 

replenishment. 

3. Cyclic storage agreements to store available imported water. 

4. Testing of flow meters at water production facilities at least once every two years. 

5. Coordinating the delivery of usable water and make-up water to the Lower Area. 

6. Working with LACDPW to maximize utilization of water conservation facilities. 

7. Continued participation in the Ground Water Replenishment Coordinating Group. 

8. Continued participation in WQA. 
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9. Continued participation in the GRIP Project with the option to participate in its 

construction. 

 
5.3  OTHER CONSERVATION MEASURES 
 
   In 2005, San Gabriel District provided a $62,000 grant to the City of Azusa for 

installation of a water recirculation system for the City’s newly constructed splash park.  It is 

estimated that the water recirculation system will conserve about 16.5 acre-feet of water each year. 

   In 2010, San Gabriel District provided $383,000 in grants for various pilot projects to 

reduce water consumption. These projects included landscaping demonstration projects that show 

landscape alternatives for lower water consumption. In addition, the District funded a pilot project that 

installs sophisticated water meters that provide detailed accounting of water which can be used to 

isolate and identify water leaks which reduces overall losses in the water system. 
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Chapter 6 
 

WATER SUPPLY OPPORTUNITIES [Section 10631 (h)] 
 

(h ) Include a description of all water supply projects and water supply programs that may be undertaken by the 
urban water supplier to meet the total projected water uses as established pursuant to subdivision (a) of Section 
10635.  The urban water supplier shall include a detailed description of expected future projects and programs, 
other than the demand management programs identified pursuant to paragraph (1) of subdivision (f), that the urban 
water supplier may implement to increase the amount of water supply available to the urban water supplier in 
average, single dry, and multiple-dry water years.  The description shall identify specific projects and include a 
description of the increase in water supply that is expected to be available from each project.  The description shall 
include an estimate with regard to the implementation timeline for each project or program. 

 
 

6.1 BACKGROUND 
 
  San Gabriel District is a wholesale agency that provides untreated imported water for 

groundwater basin replenishment.  San Gabriel District participates in a variety of programs intended 

to enhance regional water supply as described below. 

 

6.2 STATE WATER PROJECT 

  San Gabriel District’s only source of supply is untreated imported water from the SWP.  

Potential SWP water supply projects are identified by the Department of Water Resources in its 2009 

Delivery Reliability Report, which is incorporated by reference, and excerpts are included in Appendix 

M. 

 

6.3 SAN GABRIEL DISTRICT/LOCAL PROGRAMS 
 

6.3.1 MAIN SAN GABRIEL BASIN MANAGEMENT PROGRAMS 
 
  Management practices in the Main Basin result in the conservation of water supplies. 

The Main Basin Judgment established the individual rights of water producers and requires the 

Operating Safe Yield of the Main Basin be reviewed and established each year and Replacement 

Water be provided for overproduction. The Main Basin Judgment also permits Cyclic Storage 

agreements to be entered with the Main Basin Watermaster. 

  The Operating Safe Yield is established by Watermaster each year after reviewing a 

number of factors. Among the most important factors considered are the current groundwater and 
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natural water supply conditions. Replacement Water is required to be delivered to the Main Basin in 

an amount equal to the overproduction from the Main Basin. Overproduction is that quantity of water 

which producers extract from the Main Basin in excess of their net production rights for a particular 

year. 

  The concept of the Operating Safe Yield and replacement of overproduction conserves 

water supplies. Water producers within the Main Basin are cognizant of their production rights and 

generally try to minimize Replacement Water assessments which otherwise result in higher costs to 

the producer. It creates a consciousness that water conservation measures should be aggressively 

pursued at the retail water delivery level. 

  San Gabriel District has a Cyclic Storage agreement to store up to 40,000 acre-feet with 

the Main Basin Watermaster whereby ownership of the water remains in an account until San Gabriel 

District incurs a Replacement Water obligation. Water delivered into Cyclic Storage may be used only 

for Replacement Water purposes in accordance with the terms of the Main Basin Judgment. The 

cyclic storage of water in the Main Basin conserves water supplies because water is delivered into 

cyclic storage at times when surplus SWP water or surplus delivery capacity is available. The storage 

of such surplus SWP water for later use provides efficient utilization of available water supplies. 

Utilization of water from the Cyclic Storage account during water shortage years reduces the demand 

for delivery of water from the SWP. 

   

 
6.3.2  IMPROVEMENTS AND MODIFICATION TO CONSERVATION FACILITIES 

 
  Currently, San Gabriel District does not own or operate any groundwater replenishment 

facilities. However, San Gabriel District has completed two projects to its Devil Canyon-Azusa 

Pipeline. In 1995, San Gabriel District completed an extension to its existing pipeline and construction 

of a 55 cfs turnout to the LACDPW San Gabriel Canyon Spreading Grounds. In 1998, San Gabriel 

District modified the Big Dalton Pressure Reducing Station to enable it to discharge 6 cfs to LACDPW 

Citrus Spreading Grounds.   In 1998, San Gabriel District explored the possibility of purchasing an 

abandoned gravel mining pit for use as a groundwater replenishment facility. However, due to side 

slope stability concerns, the project was found to be infeasible.  During 2005, San Gabriel District 

added a 20 cfs turnout to the Live Oak Spreading Grounds.  San Gabriel District also contributed to a 

project with LACDPW for an interconnection between Ben Lomond Spreading Grounds and Citrus 
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Spreading Grounds.  This interconnection allows for greater flexibility for deliveries and replenishment 

of imported water for groundwater replenishment.  San Gabriel District will continue to explore 

opportunities to expand groundwater replenishment capabilities or to modify its own delivery system, 

which will better utilize existing facilities. 

 
 

6.3.3 COOPERATIVE COMMITTEES 
 
 San Gabriel District participates in an informal committee organized to coordinate 

groundwater replenishment activities, called the Groundwater Replenishment Coordinating Group. 

Participants in the group include; San Gabriel District, Main Basin Watermaster, River Watermaster, 

MWD, Upper District, TVMWD, Water Replenishment District of Southern California, LACDPW, L.A. 

County Sanitation District, and others. The purpose of the group is to ensure all parties are informed 

of current and future water supply and water conservation activities. San Gabriel District’s 

participation in the group serves to effectively manage the water supplies. 

 

6.3.4 POTENTIAL EFFECTIVE REPLENISHMENT CAPABILITIES STUDY 
 
  In a report entitled “Potential Effective Replenishment Capabilities (PERC),” dated June 

17, 1992, the Upper District identified the replenishment capabilities of existing facilities within the 

Main Basin and the potential for enhancement of replenishment. That report identified sand and 

gravel pits as viable locations of future replenishment facilities, although no new facilities have been 

developed. 

  Subsequently, several water agencies, including San Gabriel District, sponsored a 

second study to coordinate future demand for supplemental water with available replenishment and to 

identify actions that could be taken to ensure adequate replenishment capability. The “PERC II 

Study,” dated March 1995 identified replenishment capabilities of existing spreading facilities and 

examined the availability of those facilities for supplemental water after local water had been 

replenished. The study also considered the impacts of the Main Basin Judgment, particularly 

supplemental water replenishment limitations as a result of the groundwater level at the Baldwin Park 

Key Well exceeding 250 feet.  San Gabriel District will continue to work with other water agencies to 

coordinate supplemental water replenishment schedules and development of new replenishment 

facilities. 
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6.3.5 SUPPLEMENTAL SUPPLY TO SIERRA MADRE 
 
 The City of Sierra Madre is one of San Gabriel District’s member agencies and 

produces water from the Santa Anita subarea of the Raymond Basin.   This portion of Raymond 

Basin historically has experienced significant changes in water levels.  Although Sierra Madre has not 

(and is not expected to) experience water supply issues (it has existing interconnections and is 

entitled to produce an unlimited amount from the Main Basin), San Gabriel District is investigating the 

ability of extending its pipeline into Raymond Basin.  In doing so, San Gabriel District will have the 

ability to deliver untreated imported water to replenishment Santa Anita subarea of Raymond Basin 

and Sierra Madre may not need to rely on the Main Basin for supply.  No time table has been 

established.  For the purpose of this report, it is assumed Sierra Madre’s ultimate annual demand of 

2,800 acre-feet can be provided.  In addition the District has provided a $95,000 grant to the City for a 

Raymond Basin Water Supply Study. 

 

 6.3.6 ALTERNATIVE SUPPLY TO ALHAMBRA 
 The City of Alhambra is a member of San Gabriel District and produces water from the 

southwesterly portion of the Main Basin commonly referred to as the “Alhambra Pumping Hole”.  The 

City of Alhambra, along with six other producers, historically pumped water from this area in excess 

of natural replenishment abilities, creating a pumping depression.  Although this pumping depression 

does not adversely impact water supplies, it does result in greater pumping costs.  San Gabriel 

District is working with other agencies in the San Gabriel Valley to investigate alternatives to shift 

pumping from the Alhambra Pumping Hole to other portions of the Main Basin.  These alternatives 

will involve decreasing reliance on treated imported water. 

 

6.4 USE OF DESALINATED WATER [SECTION 10631 (i)] 
 

Describe the opportunities for development of desalinated water, including, but not limited to, ocean water, brackish water, 
and groundwater, as a long-term supply. 
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  San Gabriel District’s member agencies produce groundwater primarily from the Main 

Basin.  Production in excess of water rights requires San Gabriel District to provide untreated 

imported water to replenish the groundwater basin.  The Main Basin Watermaster prepares an annual 

“Area Agency Water Quality Monitoring Report.”  The 2008-09 annual report indicates the Total 

Dissolved Solids (TDS) or salt concentration in groundwater wells within San Gabriel District’s 

member agency’s wells range from 190 milligrams per liter (mg/l) to 570 mg/l.  The California 

Department of Health Services (CDHS) recommended level is 500 mg/l and water can be provided 

for long-term domestic use with TDS concentrations of up to 1,000 mg/l.  Due to the high quality (low 

TDS concentration) of the groundwater, San Gabriel District and its member agencies do not need to 

investigate the use of desalination to develop or reestablish a new long-term supply. 

 

6.5 WATER USE PROJECTIONS 
 (k) Urban water suppliers that rely upon a wholesale agency for a source of water, shall provide the wholesale 
agency with water use projections from that agency for that source of water in five-year increments to 20 years or as far 
as data is available.  The wholesale agency shall provide information to the urban water supplier for inclusion in the urban 
water supplier’s plan that identifies and quantifies, to the extent practicable, the existing and planned sources of water as 
required by subdivision (b), available from the wholesale agency to the urban water supplier over the same five-year 
increments, and during various water year types in accordance with subdivision (c).  An urban water supplier may rely 
upon water supply information provided by the wholesale agency in fulfilling the plan informational requirements of 
subdivisions (b) and (c). 
 
  San Gabriel District has prepared this UWMP pursuant to the UWMP Act and has 

included a discussion of the existing and planned sources of water, including its involvement in 

groundwater basin management.  A copy of this UWMP was provided to our member agencies.  In 

addition, the Department of Water Resources has provided water use projections of SWP water, 

which are included in Appendix M. 
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Chapter 7 
 

URBAN WATER SHORTAGE CONTINGENCY PLAN 
[SECTION 10632] 

 
 
 
 The plan shall provide an urban water shortage contingency analysis that includes each of the following elements 
that are within the authority of the urban water supplier: 

(a) Stages of action to be undertaken by the urban water supplier in response to water supply shortages, 
including up to a 50 percent reduction in water supply, and an outline of specific water supply conditions 
which are applicable to each stage. 

(b) Actions to be undertaken by the urban water supply available during each of the next three water years based 
on the driest three-year historic sequence for the agency’s water supply. 

(c) Actions to be undertaken by the urban water supplier to prepare for, and implement during a catastrophic 
interruption of water supplies including, but not limited to, a regional power outage, an earthquake, or other 
disaster. 

(d) Additional, mandatory prohibitions against specific water use practices during water shortages, including, but 
not limited to, prohibiting the use of potable water for street cleaning. 

(e) Consumption reduction methods in the most restrictive stages.  Each urban water supplier may use any type 
of consumption reduction methods in its water shortage contingency analysis that would reduce water use, 
are appropriate for its area, and have the ability to achieve a water use reduction consistent with up to a 50 
percent reduction in water supply. 

(f) Penalties or charges for excessive use, where applicable. 
(g) An analysis of the impacts of each of the actions and conditions described in subdivisions (a) to (f), inclusive, 

on the revenues and expenditures of the urban water supplier, and proposed measures to overcome those 
impacts, such as the development of reserves and rate adjustments. 

(h) A draft water shortage contingency resolution or ordinance. 
(i) A mechanism for determining actual reductions in water use pursuant to the urban water shortage 

contingency analysis. 
 
 
7.1 INTRODUCTION 
 
  The conservation and efficient use of urban water supplies can best be accomplished at 

local levels. As discussed in Chapter 2 San Gabriel District provides untreated SWP water only for 

groundwater replenishment purposes, and does not provide water for direct use.  This chapter 

addresses actions that San Gabriel District would take in response to a reduction of supply from the 

SWP.  

 

7.2 STAGES OF ACTION TO BE UNDERTAKEN BY THE URBAN WATER SUPPLIER IN 
RESPONSE TO WATER SUPPLY SHORTAGES, INCLUDING UP TO A 50 PERCENT 
REDUCTION IN WATER SUPPLY [SECTION 10632 (a)] 

 
  The Main Basin Watermaster typically requests San Gabriel District to deliver 

supplemental imported water to replenish the Main Basin within one year of San Gabriel District’s 
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member agencies incurring a Replacement Water assessment.  Such deliveries could be made as 

surface flow, deducted from San Gabriel District’s Cyclic Storage account, or deferred to the future at 

such time sufficient water is available.   

 Due to the significant amount of groundwater in storage (as noted in Section 3.3.3), 

even after multiple dry years, Main Basin Watermaster can exercise its discretion to grant San 

Gabriel District an extension to deliver Supplemental Water over more than a one-year period.  San 

Gabriel District stages of action consist of storing water in its cyclic storage account with the Main 

Basin Watermaster.  San Gabriel District would also work with its member agencies to inform retail 

water users of the need to expand water conservation measures.  A fifty percent allocation of San 

Gabriel District’s SWP entitlement would yield 14,400 acre-feet. This amount of water, plus the water 

in San Gabriel District’s Cyclic Storage should be sufficient to meet San Gabriel District’s future 

needs during a single and multiple (three-year) year reduction. 

 
7.3 AN ESTIMATE OF THE MINIMUM WATER SUPPLY AVAILABLE DURING EACH OF THE 

NEXT THREE WATER YEARS BASED ON THE DRIEST THREE-YEAR HISTORIC 
SEQUENCE OF THE AGENCY’S WATER SUPPLY [SECTION 10632 (b)] 

  San Gabriel District’s sole source of water supply is the SWP. As a contractor with 

SWP, San Gabriel District is entitled to 28,800 acre-feet per year. Based upon the current DWR 

allocation policy and worst case supply conditions, which occurred in 1977, San Gabriel District would 

be allotted 11 percent of its entitlement (Table 6.13 of 2009 SWP Reliability Report). This would 

provide San Gabriel District 3,170 acre-feet annually, or a total of 9,500 acre-feet over a three-year 

period.  San Gabriel District had 28,700 acre-feet in its Cyclic Storage account as of December 31, 

2009, for a total of 38,200 acre-feet (3,170 (3) + 28,700) available to satisfy the current annual 

Supplemental Water demand of 6,700 acre-feet, or about 20,100 over three years.  As noted in 

Section 7.2 San Gabriel District is not required to deliver Supplemental Water for groundwater 

replenishment in the following year.  Consequently, the potential accumulated deficit may be 

delivered in subsequent years. 

 

7.4 ACTIONS TO BE UNDERTAKEN BY THE URBAN WATER SUPPLIER TO PREPARE FOR, 
AND IMPLEMENT DURING, A CATASTROPHIC INTERRUPTION OF WATER SUPPLIES 
[SECTION 10632 (c)] 

  San Gabriel District does not supply water for retail use and Main Basin Management 

does not require delivery of supplemental water in subsequent years.  Consequently, interruption of 
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supply from SWP would not have adverse effects upon San Gabriel District or the Main Basin.  San 

Gabriel District is not required to deliver its Supplemental Water requirement when it is incurred. If 

water is not available to San Gabriel District at the time when the Supplemental Water is requested 

by Main Basin Watermaster, it can be delivered when it becomes available and/or can be deducted 

from San Gabriel District’s Cyclic Storage account. 

 
7.5 MANDATORY PROVISIONS TO REDUCE WATER USE [SECTION 10632 (d)] 
  Although this section does not apply to San Gabriel District because it does not provide 

water for direct use, San Gabriel District adopted Resolution 3-91-421 (see Appendix H), which 

encourages water conservation and recommends minimum restrictions be placed on water use. In 

addition, San Gabriel District’s member agencies implement additional water conservation measures, 

as described in those agency’s UWMPs. 

 

7.6 CONSUMPTION LIMITS IN THE MOST RESTRICTIVE STAGES [SECTION 10632 (e)] 
  San Gabriel District is a wholesale water agency that provides untreated imported water 

exclusively for groundwater replenishment.  Consequently, San Gabriel District is not in a position to 

implement/enforce consumption reduction methods at the retail level.  San Gabriel District has 

passed Resolution 3-91-421 (see Appendix H) encouraging water use restrictions and sponsors 

water conservation programs described in Chapter 5.  To the extent these programs enable our 

member agencies to reduce retail usage, the demand from San Gabriel District on SWP water is also 

reduced. 

 

7.7 PENALTIES OR CHARGES FOR EXCESSIVE USE [SECTION 10632 (f)] 
  San Gabriel District is a wholesale water agency that provides untreated imported water 

exclusively for groundwater replenishment.  San Gabriel District has passed Resolution 3-91-421 

(see Appendix H) encouraging water use restrictions.  However, San Gabriel District is not in a 

position to control retail water use.  San Gabriel District has not developed penalties or charges and 

has left implementation penalties or charges for excessive retail use to our member agencies. 
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7.8  IMPACTS TO REVENUE AND EXPENDITURES [SECTION 10632 (g)] 
  San Gabriel District is a wholesale water agency that provides untreated imported water 

for groundwater replenishment.  San Gabriel District is invoiced for fixed and variable costs 

associated with the SWP.  The fixed expenditures of San Gabriel District’s operations, administration 

and SWP repayment are funded through fixed income from property taxes, including repayment of 

bonded indebtedness.  The cost of imported water for groundwater replenishment is based on the 

quantity delivered and that cost is passed on to its member agencies.  Consequently, a reduction of 

revenue will be correspondingly matched by a reduction in expenditures and will not impact the ability 

of San Gabriel District to conduct business. 
 
7.9 A DRAFT WATER SHORTAGE CONTINGENCY RESOLUTION OR ORDINANCE [SECTION 

10632 (h)] 
  In 1991 the San Gabriel District adopted a resolution to encourage additional water 

conservation measures (Appendix H). This resolution was a result of a five-year drought, which 

affected most of California. A similar resolution will be adopted in the future as conditions warrant. 

 

7.10 MECHANISM TO DETERMINE REDUCTION IN WATER USE [SECTION 10632 ( i )] 
  San Gabriel District is a wholesale water agency that provides untreated imported water 

for groundwater replenishment only.  As such, San Gabriel District cannot impact or directly quantify 

actual reductions in retail water use.  However, San Gabriel District maintains records of our member 

agency’s total water use and can develop trends to assist with determination of actual reductions.  

These trends are also impacted by seasonal precipitation and population growth. 
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Chapter 8 

 
RECYCLED WATER [Section 10633] 

 
 

10633.  The plan shall provide, to the extent available, information on recycled water and its potential for use as a water 
source in the service area of the urban water supplier.  The preparation of the plan shall be coordinated with local water, 
wastewater, groundwater, and planning agencies that operate within the supplier’s service area, and shall include all of 
the following: 

(a) A description of the wastewater collection and treatment systems in the supplier’s service area, including a 
quantification of the amount of wastewater collected and treated and the methods of wastewater disposal. 

(b) A description of the recycled water currently being used in the supplier’s service area, including, but not 
limited to, the type, place, and quantity of use. 

(c) A description and quantification of the potential uses of recycled water, including, but not limited to, 
agricultural irrigation, landscape irrigation, wildlife habitat enhancement, wetlands, industrial reuse, 
groundwater replenishment, and other appropriate uses, and a determination with regard to the technical and 
economic feasibility of serving those uses. 

(d) The projected use of recycled water within the supplier’s service area at the end of 5, 10, 15, and 20 years, 
and a description of the actual use of recycled water in comparison to uses previously projected pursuant to 
this subdivision. 

(e) A description of actions, including financial incentive, which may be taken to encourage the use of recycled 
water, and the projected results of these actions in terms of acre-feet of recycled water used per year. 

(f) A plan for optimizing the use of recycled water in the supplier’s service area, including actions to facilitate the 
installation of dual distribution systems, to promote recirculating uses, to facilitate the increased use of 
treated wastewater that meets recycled water standards, and to overcome any obstacles to achieving that 
increased use. 

 
8.1 BACKGROUND 
 
  Reclamation of wastewater in the Main Basin has been extensively reviewed in both 

local and regional studies. In 1976 San Gabriel District and Upper District completed a study entitled 

“Potential Use of Reclaimed Water for Ground-Water Replenishment in the Main San Gabriel Basin.” 

This study was updated at the request of the Main Basin Watermaster in 1980 and again in 1987. 

This study along with others concluded water reuse in the Main Basin could be feasible.  

 
8.2 WASTEWATER COLLECTION AND TREATMENT SYSTEMS [SECTION 10633(a)] 
 
  Los Angeles County Sanitation District (CSD) has two reclamation plants, which can be 

utilized by the Main Basin. The Whittier Narrows Water Reclamation Plant (WNWRP), which began 

operation in 1962, currently has a capacity of 15 million gallons per day (MGD) and provides 

coagulated, filtered, and disinfected tertiary treatment. The San Jose Creek Water Reclamation Plant 

(SJCWRP), which began operation in 1971, currently has a treatment  capacity of about 100 MGD 

and provides coagulated, filtered, and disinfected tertiary effluent. According to records provided by 
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the CSD approximately two thirds of the combined effluent for the WNWRP and the SJCWRP is 

reused as recycled water. The balance of wastewater effluent currently is discharged to the San 

Gabriel River and eventually flows to the ocean. As stated earlier, recycled water used by the Lower 

Area for groundwater replenishment may be used to fulfill a portion of the Upper Area’s Make-up 

Water obligation to the Lower Area under the terms of the Long Beach Judgement. 

  In 1984, the CSD released a Health Effects Study on the proposed use of recycled 

water for groundwater replenishment. That report recommended that existing quantities of recycled 

water allowed for groundwater replenishment be increased. As a result, increased uses of recycled 

water from the SJCWRP for groundwater replenishment are now being considered. 

 

8.3 DESCRIPTION OF POTENTIAL USES AND PROJECTED USES [SECTION 10633 (b), (c), 
and (d)] 

 

 8.3.1 GROUNDWATER REPLENISHMENT 
  The Main Basin Judgment originally did not allow the use recycled water for 

groundwater replenishment without Court approval, but did permit the Main Basin Watermaster to 

study the feasibility of using such water. In April 1991, an amendment to the Main Basin Judgment 

was passed allowing a maximum of 30,000 acre-feet per year of recycled water, for replenishment, 

Replacement Water, and Cyclic Storage purposes in the Main Basin. Subsequently, in the early 

1990s, Upper District and San Gabriel District, in cooperation with the Main Basin Watermaster, 

proposed to implement a water recycling/groundwater replenishment program referred to as the San 

Gabriel Valley Recycled Water Demonstration Project (the Demonstration Project). The 

Demonstration Project proposed to replenishment up to 10,000 acre-feet per year of tertiary treated 

recycled water in the Main San Gabriel Basin using the San Gabriel River as the point of 

replenishment.  

  San Gabriel District, in conjunction with Upper District, is developing the “Groundwater 

Reliability Improvement Plan” (GRIP) Project.  San Gabriel District will receive 20 percent of the yield 

of the GRIP Project and Upper District will receive the remaining 80 percent.  Phase I of the GRIP 

Project will have a yield of about 9,000 acre-feet (about 1,800 acre-feet for San Gabriel District), while 

the ultimate yield will be for 25,000 acre-feet (about 5,000 acre-feet for San Gabriel District).  The 

Project will use tertiary treated water for SJCWRP and provide advanced treatment (reverse osmosis, 
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microfiltration and ultraviolet light) to make the recycled water more suitable for groundwater 

replenishment activities.  The water will be delivered in a dedicated 42-inch transmission pipeline 

along the easterly side of the San Gabriel River from SJCWRP to the vicinity of the Santa Fe Dam, a 

distance of about seven miles.  Plate 6 shows the proposed pipeline alignment and replenishment 

area. 

 

 8.3.2 POTENTIAL DIRECT USE 
  During calendar year 1994 San Gabriel District co-sponsored a study to determine 

potential direct users of recycled water. In October 1994, a draft study entitled “Direct Reuse Study” 

was released that identified 612 potential users in the Main Basin. At the time the draft study noted 

although there were over 600 potential recycled water users in the Main Basin, delivering water to 

many of these users would be cost prohibitive because of their distance from the reclamation plants 

and the relatively low quantity of recycled water use. The study concluded the most economical use 

of recycled water would be to provide water to several large users located in close proximity to the 

Demonstration Project water transmission main.  

  During calendar year 2005, San Gabriel District entered into a Memorandum of 

Understanding (MOU) with the Upper District and Central Municipal to identify the potential to expand 

use of recycled water.  A copy of that MOU is included as Appendix J.  The Cities of Alhambra and 

Monterey Park will be the only two San Gabriel District member agencies that may benefit from this 

particular study.  Subsequently, a report entitled “Recycled Water Master Plan Update,” dated 

October 2007, was developed.  That report identified potential recycled water uses.  A summary of 

potential recycled water uses in the four cities within San Gabriel District is shown on Table 7. 

 
 
8.4 ACTIONS TO ENCOURAGE USE OF RECYLCED WATER [SECTION 10633 (e)] 
 
  San Gabriel District is a wholesale water agency and has entered into agreements with 

Upper District and Central Municipal to develop recycled water projects that will enable San Gabriel 

District’s member agencies to have access to recycled water.  Because none of these projects have 

been constructed, it is premature to quantify financial incentives.   
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8.5 OPTIMIZATION OF RECYLCED WATER [SECTION 10633 (f)] 
 
  San Gabriel District is a wholesale agency and does not have retail customers.  As 

described above, San Gabriel District is cooperating on a variety of projects that may facilitate 

recycled water use for its member agencies.  San Gabriel District is participating in the GRIP Project 

that will provide reliability for groundwater replenishment to supplement untreated imported water 

deliveries.  Upon completion of the current investigations, a determination will be made by the 

participants on the merits to proceed with the proposed GRIP Project.   
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Chapter 9 
 

GROUNDWATER QUALITY [Section 10634] 
 
 
 
10634.  The plan shall include information, to the extent practicable, relating to the quality of existing sources of water 
available to the supplier over the same five-year increments as described in subdivision (a) of Section 10631, and the 
manner in which water quality affects water management strategies and supply reliability. 
 
 

9.1 BACKGROUND 
  San Gabriel District is a wholesale water agency that currently provides untreated 

imported SWP water exclusively for groundwater recharge.  The SWP water meets all state and 

federal standards for use for groundwater recharge.  San Gabriel District is dependent on the State of 

California DPW to continue to provide untreated imported water that will be appropriate for 

groundwater recharge. 

 
9.2 STATE WATER PROJECT 
  San Gabriel District delivers untreated imported water exclusively for groundwater 

replenishment and obtains all of its imported water supply from the SWP.  The water quality of SWP 

water, delivered over the next 20 years, will meet water quality standards for groundwater recharge. 

 

9.3 GROUNDWATER QUALITY 
  Groundwater quality of the Main Basin has been monitored for many years.  In 

December of 1979, VOC contaminants were found in the Main Basin.  This resulted in intensive 

efforts being directed toward groundwater quality monitoring and development of plans to clean up 

the contamination. 

  San Gabriel District, Upper District, Main Basin Watermaster, and San Gabriel Valley 

Water Association adopted a Joint Resolution regarding groundwater quality in the San Gabriel 

Valley, in February 1989.  Under this resolution, the adopting entities affirmed their commitment to 

participate in a coordinated federal, state, and local response to contamination of groundwater 

supplies within the Main Basin for both the purpose of preventing additional contamination and the 

purpose of cleaning up and limiting the spread of existing contamination.  Each of the adopting 
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entities proclaimed its agreement and intent to diligently pursue the principles set forth in the Joint 

Resolution to control groundwater contamination within the Main Basin. 

  Subsequently, San Gabriel District, WQA and Main Basin Watermaster, among others, 

have coordinated with San Gabriel District’s member agencies with development groundwater 

treatment facilities.  This participation has been important because San Gabriel District member 

agencies rely on groundwater supplies and do not have direct access to treated imported water.  A 

more detailed explanation of member agency efforts to address water quality issues specific to their 

water system is included in their plans. 
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Chapter 10  
 

WATER SUPPLY RELIABILITY  
 

Section 10635 
(a) Every urban water supplier shall include, as part of its urban water 
management plan, an assessment of the reliability of its water service to its 
customers during normal, dry, and multiple dry years.  This water supply and 
demand assessment shall compare the total water supply sources available to 
the water supplier with the total projected water use over the next 20 years, in 
five-year increments, for a normal water year, a single dry year water year, and 
multiple dry water years.  The water service reliability assessment shall be based 
upon the information compiled pursuant to Section 10631, including available 
data from state, regional, or local agency population projections within the 
service area of the urban water supplier. 

 
 
 
10.1 RELIABILTY OF SAN GABRIEL DISTRICT’S WATER SUPPLY 
 

 This chapter discusses San Gabriel District’s water service 

reliability assessment.  San Gabriel District’s supply and demand are compared 

over the next 20 years during normal, dry and multiple dry years.  In addition, the 

water service reliability assessment takes into account Senate Bill No. 7.  In 

November 2009, Senate Bill No. 7 was approved and requires all urban retail 

suppliers to reduce per capita water use by 20 percent by 2020.  As an Urban 

Wholesale Water Supplier, San Gabriel District identifies in the following sections 

how Senate Bill No. 7 was applied to its water supply reliability calculations and 

how Senate Bill No. 7 was assessed in present and proposed future measures, 

programs and policies.    

 

10.2 SENATE BILL NO. 7 REQUIREMENTS 
 Senate Bill 7 requires the state of California to “…achieve 20 

percent reduction in urban per capita water use in California by December 31, 

2020.  The state would be required to make incremental progress towards this 

goal by reducing per capita water use by at least 10 percent on or before 

December 31, 2015.”  In addition, Senate Bill No. 7 requires for Urban Wholesale 
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Water Suppliers to “…include in the urban water management plans…an 

assessment of their present and proposed future measures, programs, and 

policies to help achieve the water use reductions required by this part.”   

 San Gabriel District has implemented water conservation measures 

that will assist its retail agencies with reducing per capita water demands and 

ultimately achieve the Senate Bill 7 requirements.  Water conservation activities 

are addressed in Chapter 5 (Demand Management Measures) and Chapter 8 

(Recycled Water Opportunities).  For the purpose of this plan, San Gabriel 

District has assumed its sub-agencies’ per capita water use may be reduced by 

10 percent by 2015 and by 20 percent by 2020, which has been applied to Table 

8.  Senate Bill No. 7 requires urban retail water suppliers to first “…estimate its 

average gross water use, reported in gallons per capita per day and calculated 

over a continuous 10-year period ending no earlier than December 31, 2004, and 

no later than December 31, 2010.”  Consequently, San Gabriel District estimated 

its sub-agencies’ highest gallon per capita per day based on the required 

periods, which was estimated to be 157 gallons per capita per day (gpcd), as 

shown on Table 8.  San Gabriel District assumed the estimated average capita 

water use of 157 gpcd may be reduced by 10 percent in 2015 and by 20 percent 

in 2020, as shown on Table 9.  With the reduced capita water use, the estimated 

local demand (production) from San Gabriel District’s sub-agencies has also 

been assumed to be reduced in 2015 and 2020.   

 As previously discussed in Chapter 3, San Gabriel District’s sub-

agencies produce groundwater from the Main Basin and Raymond Basin, but 

rely on San Gabriel District to provide untreated SWP to replenish.  The following 

sections will discuss the reliability of imported water supply from the SWP.    

 

10.3 STATE WATER PROJECT 
 San Gabriel District is a wholesale agency that supplies untreated 

imported water from the SWP for groundwater replenishment.  Table 10 

compares San Gabriel District’s demand and supply of untreated imported water 
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during a normal year.  Table 10 shows that San Gabriel District will be able to 

provide SWP water for the next 20 years during a normal year.   

 Tables 11 and 12 compares San Gabriel District’s demand and 

supply of imported water from the SWP during single dry and multiple dry years.  

As shown in Tables 11 and 12, San Gabriel District will be able to provide 

untreated imported water for Replacement Water for the next 20 years during 

single dry and multiple dry years.     

 

 

 



TABLE 1A

ANNUAL RAINFALL IN THE SAN GABRIEL VALLEY
FROM 1958-59 THROUGH 2008-09*

WATER YEAR RAINFALL IN INCHES

1958-59 8.5
1959-60 10.6
1960-61 5.9
1961-62 22.4
1962-63 12.3
1963-64 9.4
1964-65 15.2
1965-66 19.6
1966-67 25.0
1967-68 15.0
1968-69 30.5
1969-70 11.1
1970-71 13.3
1971-72 8.5
1972-73 22.4
1973-74 16.8
1974-75 14.9
1975-76 12.1
1976-77 14.5
1977-78 38.4
1978-79 23.9
1979-80 34.8
1980-81 10.3
1981-82 18.9
1982-83 39.3
1983-84 10.6
1984-85 14.6
1985-86 22.0
1986-87 9.1
1987-88 14.9
1988-89 11.2
1989-90 12.4
1990-91 15.1
1991-92 22.8
1992-93 35.9
1993-94 11.6
1994-95 30.4
1995-96 15.6
1996-97 17.5
1997-98 36.1
1998-99 8.6
1999-00 14.4
2000-01 15.5
2001-02 6.4
2002-03 19.4
2003-04 12.7
2004-05 45.3
2005-06 16.8
2006-07 4.9
2007-08 16.4
2008-09 14.0

TOTAL 907.8

51-YEAR AVERAGE 17.8

*Annual rainfall determined as the average of rainfall at San Dimas
 (station 95), Pomona  (station 356C), El Monte (station 108D), and
 Pasadena (station 610B).
Pomona (station 356C) replaced Walnut (station 102D) in 2000-01.

Z:\Jobs\1157\1157-37.1\draft plan 2010-08-11\tables\Table1A -Historical Rainfall Rev
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ESTIMATED 2030
ULTIMATE SUPPLEMENTAL

WATER WATER
PRODUCER USAGE4 REQUIREMENT

 Main Basin Main Raymond
% Pumping Basin Basin

Right 2 (ac-ft/yr)3 (ac-ft/yr)4 Total
City of Alhambra 4.45876% 8,917 0 8,917 14,000 5,083

City of Azusa 5 6.91287% 7,044 0 7,044 9,000 1,956

City of Monterey Park 3.39216% 6,784 0 6,784 9,000 2,216

City of Sierra Madre 0.00000% 0 2,924 2,924 6 2,800 0

TOTAL 9,255

1 Average Historical OSY 
2 From Main Basin Judgment
3 Includes Diversion Rights
4 Decreed amount
5  Represents 40 percent of total water right and demand
6  Sierra Madre produces water exclusively from the Raymond Basin.  Includes an average
     of 1,160 acre-feet of salvage credit during the period 1990-91 through 2003-04.

WATER
RIGHTS

TABLE 2

ESTIMATED ULTIMATE REPLACEMENT WATER
REQUIREMENTS OF SAN GABRIEL DISTRICT
MEMBER CITIES FOR AVERAGE CONDITIONS

WITH AN OPERATING SAFE YIELD OF 200,0001 ACRE-FEET
(ACRE-FEET)

Z:\Jobs\1157\1157-37.1\draft plan 2010-08-11\tables\Table 2 replacement req 200K - 2010 10/11/2010



FISCAL WATER DELIVERY
YEAR (ACRE-FEET)

1974-75 832
1975-76 8,275
1976-77 7,530
1977-78 5,586
1978-79 6,968
1979-80 1,064
1980-81 0
1981-82 1,798
1982-83 2,221
1983-84 79
1984-85 66
1985-86 5,457
1986-87 12,598
1987-88 9,827
1988-89 6,714
1989-90 14,764
1990-91 10,508
1991-92 8,903
1992-93 13,685
1993-94 15,245
1994-95 10,438
1995-96 13,095
1996-97 17,460
1997-98 15,654
1998-99 10,034
1999-00 19,204
2000-01 11,693
2001-02 13,388
2002-03 20,095
2003-04 18,632
2004-05 12,462
2005-06 13,711
2006-07 17,476
2007-08 2,003
2008-09 6,607

TOTAL 334,072

TABLE 3

ANNUAL IMPORTED
WATER DELIVERIES

Z:\Jobs\1157\1157-37.1\draft plan 2010-08-11\tables\Table 3 annual imported water delieveries - 2010 10/11/2010
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TABLE 5

PROJECTED SUPPLEMENTAL WATER
REQUIREMENTS

(ACRE-FEET)

AVERAGE OSY
FISCAL YEAR (200,000 AF)

2007-08 6,225
2008-09 6,500
2009-10 6,775
2014-15 8,015
2019-20 9,255
2024-25 9,255
2029-30 9,255

OSY = Operating Safe Yield
AF = Acre-feet

Z:\Jobs\1157\1157-37.1\draft plan 2010-08-11\tables\Table 5 suppliment h2o req - 2010 NTBU 10/11/2010



TABLE 6 
SUMMARY OF DEMAND MANAGEMENT 

MEASURE ACTIVITY 
 
 

 Calendar Year 
Number of Agencies Assisted 

Demand Management 
Measure 2006 2007 2008 2009 2010 

Water Surveys  0  0  0  0  0
Residential Retrofit 4  4  4  4  4
System Audits  1  1  1  1  1
Metering-Commodity Rates  0  0  0  0  0
Landscape Programs  0 0  0  0  1
Washing Machines  0  0  0  0  0
Public Information  4  4  4  4  4
School Education  4  4  4  4  4
CII WC  0  0  0  0  0
CII ULF  4  4  4  4  4
Pricing  0  0  0  0  0
WC Coordinator  1  1  1  1  1
Water Waste  4  4  4  4  4
UFLT Replacement  4  4  4  4  4
Actual Expenditures  $44,844 $54,365 $62,875 $58,661 *$80,000
• Projected Value 

 

 

 

 

 

 

 

 

 

 

 



TABLE 7

SUMMARY OF POTENTIAL
RECYCLED WATER USE

ESTIMATED
VOLUME

DESCRIPTION (ACRE-FEET/YEAR)

City of Alhambra 1,580

City of Azusa 620

City of Monterey Park 1,100

City of Sierra Madre 390

TOTAL 3,690

Z:\Jobs\1157\1157-37.1\draft plan 2010-08-11\tables\Table 7 potential reclaimed users- 2010 NTBU 10/11/2010
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Per Capita
Water Use Water Use

Year gpd Population (ac-ft/yr)
2010 157 220,000 38,692.41
2015 141.3 228,000 36,089.46
2020 125.6 234,000 32,923.72
2025 125.6 241,000 33,908.62
2030 125.6 247,000 34,752.81

TABLE 9

PROJECTED PER CAPITA WATER USE WITHIN DISTRICT
BOUNDARIES FROM 2010 THROUGH 2030
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URBAN WATER MANAGEMENT ACT 
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CALIFORNIA WATER CODE 
Division 6 
Part 2.6 

URBAN WATER MANAGEMENT PLANNING 

Text showing changes in underline and strikeout from 2004 to 2009 legislative sessions. 
 

CHAPTER 1. General Declaration and Policy 
 

§  10610.  Citation 

   This part shall be known and may be cited as the “Urban Water Management Planning Act.” 
 

§  10610.2.  Legislative findings 

   (a) The Legislature finds and declares all of the following: 

   (1) The waters of the state are a limited and renewable resource subject to ever-increasing 
demands. 

   (2) The conservation and efficient use of urban water supplies are of statewide concern; 
however, the planning for that use and the implementation of those plans can best be 
accomplished at the local level. 

   (3) A long-term, reliable supply of water is essential to protect the productivity of California’s 
businesses and economic climate. 

   (4) As part of its long-range planning activities, every urban water supplier should make every 
effort to ensure the appropriate level of reliability in its water service sufficient to meet the needs 
of its various categories of customers during normal, dry, and multiple dry water years. 

   (5) Public health issues have been raised over a number of contaminants that have been 
identified in certain local and imported water supplies. 

  (6) Implementing effective water management strategies, including groundwater storage 
projects and recycled water projects, may require specific water quality and salinity targets for 
meeting groundwater basins water quality objectives and promoting beneficial use of recycled 
water. 

   (7) Water quality regulations are becoming an increasingly important factor in water agencies’ 
selection of raw water sources, treatment alternatives, and modifications to existing treatment 
facilities. 

   (8) Changes in drinking water quality standards may also impact the usefulness of water 
supplies and may ultimately impact supply reliability. 
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   (9) The quality of source supplies can have a significant impact on water management 
strategies and supply reliability. 

   (b) This part is intended to provide assistance to water agencies in carrying out their long-term 
resource planning responsibilities to ensure adequate water supplies to meet existing and future 
demands for water. 
 

§  10610.4.  State policy 

   The Legislature finds and declares that it is the policy of the state as follows: 

   (a) The management of urban water demands and efficient use of water shall be actively 
pursued to protect both the people of the state and their water resources. 

   (b) The management of urban water demands and efficient use of urban water supplies shall be 
a guiding criterion in public decisions. 

   (c) Urban water suppliers shall be required to develop water management plans to actively 
pursue the efficient use of available supplies. 
 

Chapter 2. Definitions 
 

§  10611.  Definitions to govern construction 

   Unless the context otherwise requires, the definitions of this chapter govern the construction of 
this part. 
 

§  10611.5.  “Demand management” 

   “Demand management” means those water conservation measures, programs, and incentives 
that prevent the waste of water and promote the reasonable and efficient use and reuse of 
available supplies. 
 

§  10612.  “Customer” 

   “Customer” means a purchaser of water from a water supplier who uses the water for 
municipal purposes, including residential, commercial, governmental, and industrial uses. 
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§  10613.  “Efficient use” 

   “Efficient use” means those management measures that result in the most effective use of 
water so as to prevent its waste or unreasonable use or unreasonable method of use. 
 

§  10614.  “Person” 

   “Person” means any individual, firm, association, organization, partnership, business, trust, 
corporation, company, public agency, or any agency of such an entity. 
 

§  10615.  “Plan” 

   “Plan” means an urban water management plan prepared pursuant to this part.  A plan shall 
describe and evaluate sources of supply, reasonable and practical efficient uses, reclamation and 
demand management activities.  The components of the plan may vary according to an 
individual community or area’ s characteristics and its capabilities to efficiently use and conserve 
water.  The plan shall address measures for residential, commercial, governmental, and industrial 
water demand management as set forth in Article 2 (commencing with Section 10630) of 
Chapter 3.  In addition, a strategy and time schedule for implementation shall be included in the 
plan. 
 

§  10616.  “Public agency” 

   “Public agency” means any board, commission, county, city and county, city, regional agency, 
district, or other public entity. 
 

§  10616.5.  “Recycled water” 

   “Recycled water” means the reclamation and reuse of wastewater for beneficial use. 
 

§  10617.  “Urban water supplier” 

   “Urban water supplier” means a supplier, either publicly or privately owned, providing water 
for municipal purposes either directly or indirectly to more than 3,000 customers or supplying 
more than 3,000 acre-feet of water annually.  An urban water supplier includes a supplier or 
contractor for water, regardless of the basis of right, which distributes or sells for ultimate resale 
to customers.  This part applies only to water supplied from public water systems subject to 
Chapter 4 (commencing with Section 116275) of Part 12 of Division 104 of the Health and 
Safety Code. 
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Chapter 3. Urban Water Management Plans 

ARTICLE 1. General Provisions 
 

§  10620.  Mandatory adoption of urban water management plan 

   (a) Every urban water supplier shall prepare and adopt an urban water management plan in the 
manner set forth in Article 3 (commencing with Section 10640). 

   (b) Every person that becomes an urban water supplier shall adopt an urban water management 
plan within one year after it has become an urban water supplier. 

   (c) An urban water supplier indirectly providing water shall not include planning elements in 
its water management plan as provided in Article 2 (commencing with Section 10630) that 
would be applicable to urban water suppliers or public agencies directly providing water, or to 
their customers, without the consent of those suppliers or public agencies. 

   (d) (1) An urban water supplier may satisfy the requirements of this part by participation in 
areawide, regional, watershed, or basinwide urban water management planning where those 
plans will reduce preparation costs and contribute to the achievement of conservation and 
efficient water use. 

   (2) Each urban water supplier shall coordinate the preparation of its plan with other appropriate 
agencies in the area, including other water suppliers that share a common source, water 
management agencies, and relevant public agencies, to the extent practicable. 

   (e) The urban water supplier may prepare the plan with its own staff, by contract, or in 
cooperation with other governmental agencies. 

   (f) An urban water supplier shall describe in the plan water management tools and options used 
by that entity that will maximize resources and minimize the need to import water from other 
regions. 
 

§  10621.  Periodic plan update 

   (a) Each urban water supplier shall update its plan at least once every five years on or before 
December 31, in years ending in five and zero. 

   (b) Every urban water supplier required to prepare a plan pursuant to this part shall, at least 60 
days prior to the public hearing on the plan required by Section 10642, notify any city or county 
within which the supplier provides water supplies that the urban water supplier will be reviewing 
the plan and considering amendments or changes to the plan.  The urban water supplier may 
consult with, and obtain comments from, any city or county that receives notice pursuant to this 
subdivision. 
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   (c) The amendments to, or changes in, the plan shall be adopted and filed in the manner set 
forth in Article 3 (commencing with Section 10640). 
 

ARTICLE 2. Contents of Plans 
 

§  10630.  Level of planning 

   It is the intention of the Legislature, in enacting this part, to permit levels of water management 
planning commensurate with the numbers of customers served and the volume of water supplied. 
 

§  10631.  Elements contained in plan 

   A plan shall be adopted in accordance with this chapter and shall do all of the following: 

   (a) Describe the service area of the supplier, including current and projected population, 
climate, and other demographic factors affecting the supplier’s water management planning.  The 
projected population estimates shall be based upon data from the state, regional, or local service 
agency population projections within the service area of the urban water supplier and shall be in 
five-year increments to 20 years or as far as data is available. 

   (b) Identify and quantify, to the extent practicable, the existing and planned sources of water 
available to the supplier over the same five-year incrementsas described in subdivision (a).  If 
groundwater is identified as an existing or planned source of water available to the supplier, all 
of the following information shall be included in the plan: 

    (1) A copy of any groundwater management plan adopted by the urban water supplier, 
including plans adopted pursuant to Part 2.75 (commencing with Section 10750), or any other 
specific authorization for groundwater management. 

   (2) A description of any groundwater basin or basins from which the urban water supplier 
pumps groundwater.  For those basins for which a court or the board has adjudicated the rights to 
pump groundwater, a copy of the order or decree adopted by the court or the board and a 
description of the amount of groundwater the urban water supplier has the legal right to pump 
under the order or decree.  For basins that have not been adjudicated, information as to whether 
the department has identified the basin or basins as overdrafted or has projected that the basin 
will become overdrafted if present management conditions continue, in the most current official 
departmental bulletin that characterizes the condition of the groundwater basin, and a detailed 
description of the efforts being undertaken by the urban water supplier to eliminate the long-term 
overdraft condition. 

   (3) A detailed description and analysis of the location, amount, and sufficiency of groundwater 
pumped by the urban water supplier for the past five years.  The description and analysis shall be 
based on information that is reasonably available, including, but not limited to, historic use 
records. 
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   (4) A detailed description and analysis of the amount and location of groundwater that is 
projected to be pumped by the urban water supplier.  The description and analysis shall be based 
on information that is reasonably available, including, but not limited to, historic use records. 

   (c)(1) Describe the reliability of the water supply and vulnerability to seasonal or climatic 
shortage, to the extent practicable, and provide data for each of the following: 

   (1A) An average water year. 

   (2B) A single dry water year. 

   (3C) Multiple dry water years. 

   (2) For any water source that may not be available at a consistent level of use, given specific 
legal, environmental, water quality, or climatic factors, describe plans to supplement or replace 
that source with alternative sources or water demand management measures, to the extent 
practicable. 

   (d) Describe the opportunities for exchanges or transfers of water on a short-term or long-term 
basis. 

   (e)(1) Quantify, to the extent records are available, past and current water use, over the same 
five-year increments described in subdivision (a), and projected water use, identifying the uses 
among water use sectors including, but not necessarily limited to, all of the following uses: 

   (A) Single-family residential. 

   (B) Multifamily. 

   (C) Commercial. 

   (D) Industrial. 

   (E) Institutional and governmental. 

   (F) Landscape. 

   (G) Sales to other agencies. 

   (H) Saline water intrusion barriers, groundwater recharge, or conjunctive use, or any 
combination thereof. 

   (I) Agricultural. 

   (2) The water use projections shall be in the same five-year incrementsas described in 
subdivision (a). 

   (f) Provide a description of the supplier’s water demand management measures.  This 
description shall include all of the following: 
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   (1) A description of each water demand management measure that is currently being 
implemented, or scheduled for implementation, including the steps necessary to implement any 
proposed measures, including, but not limited to, all of the following: 

   (A) Water survey programs for single-family residential, and multifamily residential, 
customers. 

   (B) Residential plumbing retrofit. 

   (C) System water audits, leak detection, and repair. 

   (D) Metering with commodity rates for all new connections and retrofit of existing 
connections. 

   (E) Large landscape conservation programs and incentives. 

   (F) High-efficiency washing machine rebate programs. 

   (G) Public information programs. 

   (H) School education programs. 

   (I) Conservation programs for commercial, industrial, and institutional accounts. 

   (J) New commercial and industrial water use review.Wholesale agency programs. 

   (K) Conservation pricing. 

   (L) Water conservation coordinator. 

   (M) Water waste prohibitions. 

   (N) Residential ultra-low-flush toilet replacement programs. 

   (2) A schedule of implementation for all water demand management measures proposed or 
described in the plan. 

    (3) A description of the methods, if any, that the supplier will use to evaluate the effectiveness 
of water demand management measures implemented or described under the plan. 

   (4) An estimate, if available, of existing conservation savings on water use within the 
supplier’s service area, and the effect of the savings on the supplier’s ability to further reduce 
demand. 

   (g) An evaluation of each water demand management measure listed in paragraph (1) of 
subdivision (f) that is not currently being implemented or scheduled for implementation.  In the 
course of the evaluation, first consideration shall be given to water demand management 
measures, or combination of measures, that offer lower incremental costs than expanded or 
additional water supplies.  This evaluation shall do all of the following: 
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   (1) Take into account economic and noneconomic factors, including environmental, social, 
health, customer impact, and technological factors. 

   (2) Include a cost-benefit analysis, identifying total benefits and total costs. 

   (3) Include a description of funding available to implement any planned water supply project 
that would provide water at a higher unit cost. 

   (4) Include a description of the water supplier’s legal authority to implement the measure and 
efforts to work with other relevant agencies to ensure the implementation of the measure and to 
share the cost of implementation. 

   (h) Include a description of all water supply projects and water supply programs that may be 
undertaken by the urban water supplier to meet the total projected water use as established 
pursuant to subdivision (a) of Section 10635.  The urban water supplier shall include a detailed 
description of expected future projects and programs, other than the demand management 
programs identified pursuant to paragraph (1) of subdivision (f), that the urban water supplier 
may implement to increase the amount of the water supply available to the urban water supplier 
in average, single-dry, and multiple-dry water years.  The description shall identify specific 
projects and include a description of the increase in water supply that is expected to be available 
from each project.  The description shall include an estimate with regard to the implementation 
timeline for each project or program. 

   (i) Describe the opportunities for development of desalinated water, including, but not limited 
to, ocean water, brackish water, and groundwater, as a long-term supply. 

   (j) Urban water suppliers that are members of the California Urban Water Conservation 
Council and submit annual reports to that council in accordance with the “Memorandum of 
Understanding Regarding Urban Water Conservation in California,” dated September 1991, may 
submit the annual reports identifying water demand management measures currently being 
implemented, or scheduled for implementation, to satisfy the requirements of subdivisions (f) 
and (g). 

   (j) For purposes of this part, urban water suppliers that are members of the California Urban 
Water Conservation Council shall be deemed in compliance with the requirements of 
subdivisions (f) and (g) by complying with all the provisions of the “Memorandum of 
Understanding Regarding Urban Water Conservation in California,” dated December 10, 2008, 
as it may be amended, and by submitting the annual reports required by Section 6.2 of that 
memorandum. 

   (k) Urban water suppliers that rely upon a wholesale agency for a source of water, shall 
provide the wholesale agency with water use projections from that agency for that source of 
water in five-year increments to 20 years or as far as data is available.  The wholesale agency 
shall provide information to the urban water supplier for inclusion in the urban water supplier’s 
plan that identifies and quantifies, to the extent practicable, the existing and planned sources of 
water as required by subdivision (b), available from the wholesale agency to the urban water 
supplier over the same five-year increments, and during various water-year types in accordance 
with subdivision (c).  An urban water supplier may rely upon water supply information provided 
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by the wholesale agency in fulfilling the plan informational requirements of subdivisions (b) and 
(c). 
 

§ 10631.1.  Inclusion of projected water use for low-income housing; Legislative intent 
 
 
 
(a) The water use projections required by Section 10631 shall include projected water use for 
single-family and multifamily residential housing needed for lower income households, as 
defined in Section 50079.5 of the Health and Safety Code, as identified in the housing element of 
any city, county, or city and county in the service area of the supplier. 
 
(b) It is the intent of the Legislature that the identification of projected water use for single-
family and multifamily residential housing for lower income households will assist a supplier in 
complying with the requirement under Section 65589.7 of the Government Code to grant a 
priority for the provision of service to housing units affordable to lower income households. 

 

§  10631.5.  Consideration of implementation or scheduled implementation of water demand 
management activities Water management grant or loan conditioned on implementation of water 
demand management measures 

   The department shall take into consideration whether the urban water supplier is implementing 
or scheduled for implementation, the water demand management activities that the urban water 
supplier identified in its urban water management plan, pursuant to Section 10631, in evaluating 
applications for grants and loans made available pursuant to Section 79163. The urban water 
supplier may submit to the department copies of its annual reports and other relevant documents 
to assist the department in determining whether the urban water supplier is implementing or 
scheduling the implementation of water demand management activities. 
 

(a)(1) Beginning January 1, 2009, the terms of, and eligibility for, a water management grant or 
loan made to an urban water supplier and awarded or administered by the department, state 
board, or California Bay-Delta Authority or its successor agency shall be conditioned on the 
implementation of the water demand management measures described in Section 10631, as 
determined by the department pursuant to subdivision (b). 
 
   (2) For the purposes of this section, water management grants and loans include funding for 
programs and projects for surface water or groundwater storage, recycling, desalination, water 
conservation, water supply reliability, and water supply augmentation.  This section does not 
apply to water management projects funded by the American Recovery and Reinvestment Act of 
2009 (Public Law 111-5). 
 
   (3) Notwithstanding paragraph (1), the department shall determine that an urban water supplier 
is eligible for a water management grant or loan even though the supplier is not implementing all 
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of the water demand management measures described in Section 10631, if the urban water 
supplier has submitted to the department for approval a schedule, financing plan, and budget, to 
be included in the grant or loan agreement, for implementation of the water demand management 
measures. The supplier may request grant or loan funds to implement the water demand 
management measures to the extent the request is consistent with the eligibility requirements 
applicable to the water management funds. 
 
   (4)(A) Notwithstanding paragraph (1), the department shall determine that an urban water 
supplier is eligible for a water management grant or loan even though the supplier is not 
implementing all of the water demand management measures described in Section 10631, if an 
urban water supplier submits to the department for approval documentation demonstrating that a 
water demand management measure is not locally cost effective. If the department determines 
that the documentation submitted by the urban water supplier fails to demonstrate that a water 
demand management measure is not locally cost effective, the department shall notify the urban 
water supplier and the agency administering the grant or loan program within 120 days that the 
documentation does not satisfy the requirements for an exemption, and include in that 
notification a detailed statement to support the determination. 
 
   (B) For purposes of this paragraph, "not locally cost effective" means that the present value of 
the local benefits of implementing a water demand management measure is less than the present 
value of the local costs of implementing that measure. 
 
   (b)(1) The department, in consultation with the state board and the California Bay-Delta 
Authority or its successor agency, and after soliciting public comment regarding eligibility 
requirements, shall develop eligibility requirements to implement the requirement of paragraph 
(1) of subdivision (a). In establishing these eligibility requirements, the department shall do both 
of the following: 
 
   (A) Consider the conservation measures described in the Memorandum of Understanding 
Regarding Urban Water Conservation in California, and alternative conservation approaches that 
provide equal or greater water savings. 
 
   (B) Recognize the different legal, technical, fiscal, and practical roles and responsibilities of 
wholesale water suppliers and retail water suppliers. 
 
   (2)(A) For the purposes of this section, the department shall determine whether an urban water 
supplier is implementing all of the water demand management measures described in Section 
10631 based on either, or a combination, of the following: 
 
     (i) Compliance on an individual basis. 
 
     (ii) Compliance on a regional basis. Regional compliance shall require participation in a 
regional conservation program consisting of two or more urban water suppliers that achieves the 
level of conservation or water efficiency savings equivalent to the amount of conservation or 
savings achieved if each of the participating urban water suppliers implemented the water 
demand management measures. The urban water supplier administering the regional program 
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shall provide participating urban water suppliers and the department with data to demonstrate 
that the regional program is consistent with this clause. The department shall review the data to 
determine whether the urban water suppliers in the regional program are meeting the eligibility 
requirements. 
 
   (B) The department may require additional information for any determination pursuant to this 
section. 
 
   (3) The department shall not deny eligibility to an urban water supplier in compliance with the 
requirements of this section that is participating in a multiagency water project, or an integrated 
regional water management plan, developed pursuant to Section 75026 of the Public Resources 
Code, solely on the basis that one or more of the agencies participating in the project or plan is 
not implementing all of the water demand management measures described in Section 10631. 
 
   (c) In establishing guidelines pursuant to the specific funding authorization for any water 
management grant or loan program subject to this section, the agency administering the grant or 
loan program shall include in the guidelines the eligibility requirements developed by the 
department pursuant to subdivision (b). 
 
   (d) Upon receipt of a water management grant or loan application by an agency administering a 
grant and loan program subject to this section, the agency shall request an eligibility 
determination from the department with respect to the requirements of this section. The 
department shall respond to the request within 60 days of the request. 
 
   (e) The urban water supplier may submit to the department copies of its annual reports and 
other relevant documents to assist the department in determining whether the urban water 
supplier is implementing or scheduling the implementation of water demand management 
activities. In addition, for urban water suppliers that are signatories to the Memorandum of 
Understanding Regarding Urban Water Conservation in California and submit biennial reports to 
the California Urban Water Conservation Council in accordance with the memorandum, the 
department may use these reports to assist in tracking the implementation of water demand 
management measures. 

   (f)  This section shall remain in effect only until July 1, 2016, and as of that date is repealed, 
unless a later enacted statue, that is enacted before July 1, 2016, deletes or extends that date. 

 

§ 10631.7.  Panel to convene on new demand management measures, technologies and 
approaches 
 
   The department, in consultation with the California Urban Water Conservation Council, shall 
convene an independent technical panel to provide information and recommendations to the 
department and the Legislature on new demand management measures, technologies, and 
approaches.  The panel shall consist of no more than seven members, who shall be selected by 
the department to reflect a balanced representation of experts.  The panel shall have at least one, 
but no more than two, representatives from each of the following: retail water suppliers, 
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environmental organizations, the business community, wholesale water suppliers, and academia.  
The panel shall be convened by January 1, 2009, and shall report to the Legislature no later than 
January 1, 2010, and every five years thereafter.  The department shall review the panel report 
and include in the final report to the Legislature the department's recommendations and 
comments regarding the panel process and the panel's recommendations. 

§  10632.  Elements of urban water shortage contingency analysis 

   The plan shall provide an urban water shortage contingency analysis which includes each of 
the following elements which are within the authority of the urban water supplier: 

   (a) Stages of action to be undertaken by the urban water supplier in response to water supply 
shortages, including up to a 50 percent reduction in water supply, and an outline of specific water 
supply conditions which are applicable to each stage. 

   (b) An estimate of the minimum water supply available during each of the next three water 
years based on the driest three-year historic sequence for the agency’s water supply. 

   (c) Actions to be undertaken by the urban water supplier to prepare for, and implement during, 
a catastrophic interruption of water supplies including, but not limited to, a regional power 
outage, an earthquake, or other disaster. 

   (d) Additional, mandatory prohibitions against specific water use practices during water 
shortages, including, but not limited to, prohibiting the use of potable water for street cleaning. 

   (e) Consumption reduction methods in the most restrictive stages. Each urban water supplier 
may use any type of consumption reduction methods in its water shortage contingency analysis 
that would reduce water use, are appropriate for its area, and have the ability to achieve a water 
use reduction consistent with up to a 50 percent reduction in water supply. 

   (f) Penalties or charges for excessive use, where applicable. 

   (g) An analysis of the impacts of each of the actions and conditions described in subdivisions 
(a) to (f), inclusive, on the revenues and expenditures of the urban water supplier, and proposed 
measures to overcome those impacts, such as the development of reserves and rate adjustments. 

   (h) A draft water shortage contingency resolution or ordinance. 

   (i) A mechanism for determining actual reductions in water use pursuant to the urban water 
shortage contingency analysis. 
 

§  10633.  Information on recycled water; Coordination with designated agencies; Contents of 
plan 

   The plan shall provide, to the extent available, information on recycled water and its potential 
for use as a water source in the service area of the urban water supplier. The preparation of the 
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plan shall be coordinated with local water, wastewater, groundwater, and planning agencies that 
operate within the supplier’s service area, and shall include all of the following: 

   (a) A description of the wastewater collection and treatment systems in the supplier’s service 
area, including a quantification of the amount of wastewater collected and treated and the 
methods of wastewater disposal. 

   (b) A description of the quantity of treated wastewater that meets recycled water standards, is 
being discharged, and is otherwise available for use in a recycled water project. 

   (c) A description of the recycled water currently being used in the supplier’s service area, 
including, but not limited to, the type, place, and quantity of use. 

   (d) A description and quantification of the potential uses of recycled water, including, but not 
limited to, agricultural irrigation, landscape irrigation, wildlife habitat enhancement, wetlands, 
industrial reuse, groundwater recharge, indirect potable reuse, and other appropriate uses, and a 
determination with regard to the technical and economic feasibility of serving those uses. 

   (e) The projected use of recycled water within the supplier’s service area at the end of 5, 10, 
15, and 20 years, and a description of the actual use of recycled water in comparison to uses 
previously projected pursuant to this subdivision. 

   (f) A description of actions, including financial incentives, which may be taken to encourage 
the use of recycled water, and the projected results of these actions in terms of acre-feet of 
recycled water used per year. 

   (g) A plan for optimizing the use of recycled water in the supplier’s service area, including 
actions to facilitate the installation of dual distribution systems andsystems, to promote 
recirculating uses, to facilitate the increased use of treated wastewater that meets recycled water 
standards, and to overcome any obstacles to achieving that increased use. 
 

§  10634.  Included plan information 

   The plan shall include information, to the extent practicable, relating to the quality of existing 
sources of water available to the supplier over the same five-year increments as described in 
subdivision (a) of Section 10631, and the manner in which water quality affects water 
management strategies and supply reliability. 
 

ARTICLE 2.5. Water Service Reliability 
 

§  10635.  Assessment of water service reliability; Provision of plan; Construction of article 

   (a) Every urban water supplier shall include, as part of its urban water management plan, an 
assessment of the reliability of its water service to its customers during normal, dry, and multiple 
dry water years.  This water supply and demand assessment shall compare the total water supply 



FEBRUARY 15, 2010 DRAFT  

CALIFORNIA WATER CODE §§ 10610 – 10656, -14- 
          10608.20, 10608.36, 10608.56 

sources available to the water supplier with the total projected water use over the next 20 years, 
in five-year increments, for a normal water year, a single dry water year, and multiple dry water 
years. The water service reliability assessment shall be based upon the information compiled 
pursuant to Section 10631, including available data from state, regional, or local agency 
population projections within the service area of the urban water supplier. 

   (b) The urban water supplier shall provide that portion of its urban water management plan 
prepared pursuant to this article to any city or county within which it provides water supplies no 
later than 60 days after the submission of its urban water management plan. 

   (c) Nothing in this article is intended to create a right or entitlement to water service or any 
specific level of water service. 

   (d) Nothing in this article is intended to change existing law concerning an urban water 
supplier’s obligation to provide water service to its existing customers or to any potential future 
customers. 
 

ARTICLE 3. Adoption and Implementation of Plans 
 

§  10640.  Requirements for plan adoption 

   Every urban water supplier required to prepare a plan pursuant to this part shall prepare its plan 
pursuant to Article 2 (commencing with Section 10630). 

   The supplier shall likewise periodically review the plan as required by Section 10621, and any 
amendments or changes required as a result of that review shall be adopted pursuant to this 
article. 
 

§  10641.  Use of consultants and experts 

    An urban water supplier required to prepare a plan may consult with, and obtain comments 
from, any public agency or state agency or any person who has special expertise with respect to 
water demand management methods and techniques. 
 

§  10642.  Involvement of diverse population; Public inspection; Hearing 

   Each urban water supplier shall encourage the active involvement of diverse social, cultural, 
and economic elements of the population within the service area prior to and during the 
preparation of the plan.  Prior to adopting a plan, the urban water supplier shall make the plan 
available for public inspection and shall hold a public hearing thereon. Prior to the hearing, 
notice of the time and place of hearing shall be published within the jurisdiction of the publicly 
owned water supplier pursuant to Section 6066 of the Government Code.  The urban water 
supplier shall provide notice of the time and place of hearing to any city or county within which 
the supplier provides water supplies.  A privately owned water supplier shall provide an 
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equivalent notice within its service area.  After the hearing, the plan shall be adopted as prepared 
or as modified after the hearing. 
 

§  10643.  Implementation of plan 

   An urban water supplier shall implement its plan adopted pursuant to this chapter in 
accordance with the schedule set forth in its plan. 
 

§  10644.  Filing of plan 

   (a) An urban water supplier shall file with the department and any city or county within which 
the supplier provides water supplies a copy of its plan no later than 30 days after adoption.  
Copies of amendments or changes to the plans shall be filed with the department and any city or 
county within which the supplier provides water supplies within 30 days after adoption. 

   (b) The department shall prepare and submit to the Legislature, on or before December 31, in 
the years ending in six and one, a report summarizing the status of the plans adopted pursuant to 
this part.  The report prepared by the department shall identify the outstanding exemplary 
elements of the individual plans.  The department shall provide a copy of the report to each urban 
water supplier that has filed its plan with the department.  The department shall also prepare 
reports and provide data for any legislative hearings designed to consider the effectiveness of 
plans submitted pursuant to this part. 

   (c)(1) For the purpose of identifying the exemplary elements of the individual plans, the 
department shall identify in the report those water demand management measures adopted and 
implemented by specific urban water suppliers, and identified pursuant to Section 10631, that 
achieve water savings significantly above the levels established by the department to meet the 
requirements of Section 10631.5. 
 
   (2) The department shall distribute to the panel convened pursuant to Section 10631.7 the 
results achieved by the implementation of those water demand management measures described 
in paragraph (1). 
 
   (3) The department shall make available to the public the standard the department will use to 
identify exemplary water demand management measures. 

§  10645.  Availability of plan for public review 

   Not later than 30 days after filing a copy of its plan with the department, the urban water 
supplier and the department shall make the plan available for public review during normal 
business hours. 
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CHAPTER 4. Miscellaneous Provisions 
 

§  10650.  Action to challenge acts or decisions of urban water supplier; Time limit 

   Any actions or proceedings to attack, review, set aside, void, or annul the acts or decisions of 
an urban water supplier on the grounds of noncompliance with this part shall be commenced as 
follows: 

   (a) An action or proceeding alleging failure to adopt a plan shall be commenced within 18 
months after that adoption is required by this part . 

   (b) Any action or proceeding alleging that a plan, or action taken pursuant to the plan, does not 
comply with this part shall be commenced within 90 days after filing of the plan or amendment 
thereto pursuant to Section 10644 or the taking of that action. 
 

§  10651.  Scope of action 

   In any action or proceeding to attack, review, set aside, void, or annul a plan, or an action taken 
pursuant to the plan by an urban water supplier on the grounds of noncompliance with this part, 
the inquiry shall extend only to whether there was a prejudicial abuse of discretion. Abuse of 
discretion is established if the supplier has not proceeded in a manner required by law or if the 
action by the water supplier is not supported by substantial evidence. 
 

§  10652.  Exemption from Environmental Quality Act 

   The California Environmental Quality Act (Division 13 (commencing with Section 21000) of 
the Public Resources Code) does not apply to the preparation and adoption of plans pursuant to 
this part or to the implementation of actions taken pursuant to Section 10632. Nothing in this part 
shall be interpreted as exempting from the California Environmental Quality Act any project that 
would significantly affect water supplies for fish and wildlife, or any project for implementation 
of the plan, other than projects implementing Section 10632, or any project for expanded or 
additional water supplies. 
 

§  10653.  Conservation requirements for plan 

   The adoption of a plan shall satisfy any requirements of state law, regulation, or order, 
including those of the State Water Resources Control Board and the Public Utilities Commission, 
for the preparation of water management plans or conservation plans; provided, that if the State 
Water Resources Control Board or the Public Utilities Commission requires additional 
information concerning water conservation to implement its existing authority, nothing in this 
part shall be deemed to limit the board or the commission in obtaining that information. The 
requirements of this part shall be satisfied by any urban water demand management plan 
prepared to meet federal laws or regulations after the effective date of this part, and which 
substantially meets the requirements of this part, or by any existing urban water management 
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plan which includes the contents of a plan required under this part. 
 

§  10654.  Costs of plan 

   An urban water supplier may recover in its rates the costs incurred in preparing its plan and 
implementing the reasonable water conservation measures included in the plan. Any best water 
management practice that is included in the plan that is identified in the “Memorandum of 
Understanding Regarding Urban Water Conservation in California” is deemed to be reasonable 
for the purposes of this section. 
 

§  10655.  Severability of provisions 

   If any provision of this part or the application thereof to any person or circumstances is held 
invalid, that invalidity shall not affect other provisions or applications of this part which can be 
given effect without the invalid provision or application thereof, and to this end the provisions of 
this part are severable. 
 

§  10656.  Eligibility for drought assistance 

   An urban water supplier that does not prepare, adopt, and submit its urban water management 
plan to the department in accordance with this part, is ineligible to receive funding pursuant to 
Division 24 (commencing with Section 78500) or Division 26 (commencing with Section 
79000), or receive drought assistance from the state until the urban water management plan is 
submitted pursuant to this article. 
 

§  10657.  (Operative until January 1, 2006) Funding eligibility of urban water supplier 

   (a) The department shall take into consideration whether the urban water supplier has 
submitted an updated urban water management plan that is consistent with Section 10631, as 
amended by the act that adds this section, in determining whether the urban water supplier is 
eligible for funds made available pursuant to any program administered by the department. 

   (b) This section shall remain in effect only until January 1, 2006, and as of that date is 
repealed, unless a later enacted statute, that is enacted before January 1, 2006, deletes or extends 
that date. 
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CALIFORNIA WATER CODE 
Division 6.  Conservation, Development, and Utilization of State Water Resources   

Part 2.55.  Sustainable Water Use and Demand Reduction   
Chapter 3.  Urban Retail Water Suppliers 

Text showing excerpted changes relevant to UWMPs in underline from Senate Bill 7 (also 
referred to as SBX7-7) enacted as part of the Delta legislative package 

in the Seventh Extraordinary Legislative Session of 2009. 

§ 10608.20.  Urban water use targets; Methodology 
 
(a)  
 
 (1) Each urban retail water supplier shall develop urban water use targets and an interim urban 
water use target by July 1, 2011. Urban retail water suppliers may elect to determine and report 
progress toward achieving these targets on an individual or regional basis, as provided in 
subdivision (a) of Section 10608.28, and may determine the targets on a fiscal year or calendar 
year basis. 
 
 (2) It is the intent of the Legislature that the urban water use targets described in subdivision (a) 
cumulatively result in a 20-percent reduction from the baseline daily per capita water use by 
December 31, 2020. 
 
(b) An urban retail water supplier shall adopt one of the following methods for determining its 
urban water use target pursuant to subdivision (a): 
 
 (1) Eighty percent of the urban retail water supplier's baseline per capita daily water use. 
 
 (2) The per capita daily water use that is estimated using the sum of the following performance 
standards: 
 
   (A) For indoor residential water use, 55 gallons per capita daily water use as a provisional 
standard. Upon completion of the department's 2016 report to the Legislature pursuant to Section 
10608.42, this standard may be adjusted by the Legislature by statute. 
 
   (B) For landscape irrigated through dedicated or residential meters or connections, water 
efficiency equivalent to the standards of the Model Water Efficient Landscape Ordinance set 
forth in Chapter 2.7 (commencing with Section 490) of Division 2 of Title 23 of the California 
Code of Regulations, as in effect the later of the year of the landscape's installation or 1992. An 
urban retail water supplier using the approach specified in this subparagraph shall use satellite 
imagery, site visits, or other best available technology to develop an accurate estimate of 
landscaped areas. 
 
   (C) For commercial, industrial, and institutional uses, a 10-percent reduction in water use from 
the baseline commercial, industrial, and institutional water use by 2020. 
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 (3) Ninety-five percent of the applicable state hydrologic region target, as set forth in the state's 
draft 20x2020 Water Conservation Plan (dated April 30, 2009). If the service area of an urban 
water supplier includes more than one hydrologic region, the supplier shall apportion its service 
area to each region based on population or area. 
 
 (4) A method that shall be identified and developed by the department, through a public process, 
and reported to the Legislature no later than December 31, 2010. The method developed by the 
department shall identify per capita targets that cumulatively result in a statewide 20-percent 
reduction in urban daily per capita water use by December 31, 2020. In developing urban daily 
per capita water use targets, the department shall do all of the following: 
 
   (A) Consider climatic differences within the state. 
 
   (B) Consider population density differences within the state. 
 
   (C) Provide flexibility to communities and regions in meeting the targets. 
 
   (D) Consider different levels of per capita water use according to plant water needs in different 
regions. 
 
   (E) Consider different levels of commercial, industrial, and institutional water use in different 
regions of the state. 
 
   (F) Avoid placing an undue hardship on communities that have implemented conservation 
measures or taken actions to keep per capita water use low. 
 
(c) If the department adopts a regulation pursuant to paragraph (4) of subdivision (b) that results 
in a requirement that an urban retail water supplier achieve a reduction in daily per capita water 
use that is greater than 20 percent by December 31, 2020, an urban retail water supplier that 
adopted the method described in paragraph (4) of subdivision (b) may limit its urban water use 
target to a reduction of not more than 20 percent by December 31, 2020, by adopting the method 
described in paragraph (1) of subdivision (b). 
 
(d) The department shall update the method described in paragraph (4) of subdivision (b) and 
report to the Legislature by December 31, 2014. An urban retail water supplier that adopted the 
method described in paragraph (4) of subdivision (b) may adopt a new urban daily per capita 
water use target pursuant to this updated method. 
 
(e) An urban retail water supplier shall include in its urban water management plan required 
pursuant to Part 2.6 (commencing with Section 10610) due in 2010 the baseline daily per capita 
water use, urban water use target, interim urban water use target, and compliance daily per capita 
water use, along with the bases for determining those estimates, including references to 
supporting data. 
 
(f) When calculating per capita values for the purposes of this chapter, an urban retail water 
supplier shall determine population using federal, state, and local population reports and 
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projections. 
 
(g) An urban retail water supplier may update its 2020 urban water use target in its 2015 urban 
water management plan required pursuant to Part 2.6 (commencing with Section 10610). 
 
(h)  
 
 (1) The department, through a public process and in consultation with the California Urban 
Water Conservation Council, shall develop technical methodologies and criteria for the 
consistent implementation of this part, including, but not limited to, both of the following: 
 
   (A) Methodologies for calculating base daily per capita water use, baseline commercial, 
industrial, and institutional water use, compliance daily per capita water use, gross water use, 
service area population, indoor residential water use, and landscaped area water use. 
 
   (B) Criteria for adjustments pursuant to subdivisions (d) and (e) of Section 10608.24. 
 
 (2) The department shall post the methodologies and criteria developed pursuant to this 
subdivision on its Internet Web site, and make written copies available, by October 1, 2010. An 
urban retail water supplier shall use the methods developed by the department in compliance 
with this part. 
 
(i)  
 
 (1) The department shall adopt regulations for implementation of the provisions relating to 
process water in accordance with subdivision (l) of Section 10608.12, subdivision (e) of Section 
10608.24, and subdivision (d) of Section 10608.26. 
 
 (2) The initial adoption of a regulation authorized by this subdivision is deemed to address an 
emergency, for purposes of Sections 11346.1 and 11349.6 of the Government Code, and the 
department is hereby exempted for that purpose from the requirements of subdivision (b) of 
Section 11346.1 of the Government Code. After the initial adoption of an emergency regulation 
pursuant to this subdivision, the department shall not request approval from the Office of 
Administrative Law to readopt the regulation as an emergency regulation pursuant to Section 
11346.1 of the Government Code. 
 
(j) An urban retail water supplier shall be granted an extension to July 1, 2011, for adoption of an 
urban water management plan pursuant to Part 2.6 (commencing with Section 10610) due in 
2010 to allow use of technical methodologies developed by the department pursuant to paragraph 
(4) of subdivision (b) and subdivision (h). An urban retail water supplier that adopts an urban 
water management plan due in 2010 that does not use the methodologies developed by the 
department pursuant to subdivision (h) shall amend the plan by July 1, 2011, to comply with this 
part. 
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§ 10608.36.  Assessment of urban wholesale water suppliers 
 
Urban wholesale water suppliers shall include in the urban water management plans required 
pursuant to Part 2.6 (commencing with Section 10610) an assessment of their present and 
proposed future measures, programs, and policies to help achieve the water use reductions 
required by this part. 
 
 
§ 10608.56.  Eligibility for water grants or loans 
 
(a) On and after July 1, 2016, an urban retail water supplier is not eligible for a water grant or 
loan awarded or administered by the state unless the supplier complies with this part. 
 
(b) On and after July 1, 2013, an agricultural water supplier is not eligible for a water grant or 
loan awarded or administered by the state unless the supplier complies with this part. 
 
(c) Notwithstanding subdivision (a), the department shall determine that an urban retail water 
supplier is eligible for a water grant or loan even though the supplier has not met the per capita 
reductions required pursuant to Section 10608.24, if the urban retail water supplier has submitted 
to the department for approval a schedule, financing plan, and budget, to be included in the grant 
or loan agreement, for achieving the per capita reductions. The supplier may request grant or 
loan funds to achieve the per capita reductions to the extent the request is consistent with the 
eligibility requirements applicable to the water funds. 
 
(d) Notwithstanding subdivision (b), the department shall determine that an agricultural water 
supplier is eligible for a water grant or loan even though the supplier is not implementing all of 
the efficient water management practices described in Section 10608.48, if the agricultural water 
supplier has submitted to the department for approval a schedule, financing plan, and budget, to 
be included in the grant or loan agreement, for implementation of the efficient water 
management practices. The supplier may request grant or loan funds to implement the efficient 
water management practices to the extent the request is consistent with the eligibility 
requirements applicable to the water funds. 
 
(e) Notwithstanding subdivision (a), the department shall determine that an urban retail water 
supplier is eligible for a water grant or loan even though the supplier has not met the per capita 
reductions required pursuant to Section 10608.24, if the urban retail water supplier has submitted 
to the department for approval documentation demonstrating that its entire service area qualifies 
as a disadvantaged community. 
 
(f) The department shall not deny eligibility to an urban retail water supplier or agricultural water 
supplier in compliance with the requirements of this part and Part 2.8 (commencing with Section 
10800), that is participating in a multiagency water project, or an integrated regional water 
management plan, developed pursuant to Section 75026 of the Public Resources Code, solely on 
the basis that one or more of the agencies participating in the project or plan is not implementing 
all of the requirements of this part or Part 2.8 (commencing with Section 10800). 
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APPENDIX D 
 

MAIN SAN GABRIEL 
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APPENDIX E 
 

MAIN SAN GABRIEL 
BASIN WATERMASTER 

RULES AND REGULATIONS 





































































































































































APPENDIX F 
 

FIVE-YEAR WATER 
QUALITY AND SUPPLY PLAN 















































































































































































































































APPENDIX G 
 

PUBLIC INFORMATION/ 
SCHOOL EDUCATION PROGRAMS 



Public Education

    VIDEO PIPELINE 

EXHIBIT DISPLAY AND GUEST SPEAKERS 

The Water District is pleased to provide speakers or information to help make your community or 

work-related meeting a success. Board members, district staff and technical or public information 

consultants are available to speak on a variety of water-related topics. In addition, the District 

recently redesigned its portable exhibit display which may be used at community, employer, 

school and youth events.

Please call the District at (626) 969-9611 if you would be interested in discussing how we might assist your water-

related or educational events.

 
Display details  
Display dimensions
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Save Water & Money

    VIDEO PIPELINE 

WATER-WISE PLANTS AND VEGETATION 

 

On average, most families use about 500 gallons of water per day, and over 30% is used to water their yards and 

gardens. By using some water-wise gardening ideas, you can reduce your water usage by 50% or more while keeping 

your yards and gardens green and healthy. These tips include:

Follow the land by watching where rain runs after it falls onto your yard. The contours of the yard can be changed to catch 
rainwater, and speed or slow its flow, holding it in the ground for use by plants 
Give plants only as much water as they need. Use efficient watering methods such as drip systems and soaker hoses that 
apply water closer to the plant roots. Keep in mind that plants adapted to dry summers need less water a few years after 
planting 
Add compost or mulch to the soil. Compost helps the soil hold water and adds nutrients needed for plant growth. Mulch 
prevents the soil from overheating and drying out, as well as reduces weeds and slows erosion. Use 2"-4" underneath plants 
and shrubs.
Tend patiently and keep in mind that plants will grow 
Gather rainwater in buckets and save it for later use 
Prune naturally by not forcing plants to grow into unnatural shapes 
Layer plants to make shade and use species that are native to our area 
Observe the natural shade and sun of your yard and plan your garden accordingly 

The Water District is presently working with its member cities to develop pilot or demonstration programs that 

emphasize water-wise landscaping and water-efficient gardening equipment and techniques. As these projects get 

finalized and produce results, we look forward to sharing more information with you. 
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Save Water & Money

    VIDEO PIPELINE 

WATER SAVING TIPS FOR H2OME 

We’ve researched dozens of ways you can save water around the home and reprinted those that are most relevant to 

people living in Southern California. Please feel free to download the attached water saving tips and share them with 

family and friends.

Please continue to check this site (see “Links”), as well as your local newspapers and city web site, for other 

announcements about water saving pilot or demonstration programs. If you have ideas about how to save water that 

you’d like to share with others, please either email your comments to feedback@sgvmwd.org or call us at 626-969-

7911.

Water Saving Tips for a H2OME 
What One Person Can Do to Save Water (and Money) at Home.

Available in three languages as Adobe PDF files. 

English
Spanish
Chinese
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Section

    VIDEO PIPELINE 

WAVER SAVING TIPS FOR BUSINESS 

We’ve researched dozens of ways you can save water at your place of employment and reprinted those that are most 

relevant to people living and working in Southern California. Please feel free to download the attached water saving 

tips and share them with family and friends.

Please continue to check this site (see “Links”), as well as your local newspapers and city web site, for other 

announcements about water saving pilot or demonstration programs. If you have ideas about how to save water that 

you’d like to share with others, please either email your comments to feedback@sgvmwd.org or call us at 626-969-

7911.

Water Saving Tips for Businesses 
Whatever the size of your company, whatever your job, one person can make a big difference. These tips save 25-50 

gallons of water a day, but can save hundreds or thousands of gallons (and dollars) if all employees work together.

Available in three languages as Adobe PDF files. 

English
Spanish
Chinese
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Purple pipes indicate 

recycled water 

Partners and Programs

    VIDEO PIPELINE 

WATER RECYCLING 

The Water District is working in partnership with the Upper San Gabriel Valley 

Municipal Water District and the Los Angeles County Sanitation Districts 

(LACSAN) to demonstrate the use of recycled water for groundwater recharge 

to increase the reliability of our supply. Recycled water is currently used by 

the San Gabriel Valley Water Company, which sells the recycled water to 

various customers for landscape irrigation.

We also are working in partnership with Central Basin on a potential Monterey 

Park and Alhambra connection for recycled water for park and landscape 

irrigation.
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Save Water & Money

    VIDEO PIPELINE 

WEEKLY WATER INDEX 

The Watering Index is a scientifically based guide to help people adjust watering schedules for landscape irrigation 

controllers (also commonly known as "timers") that include a water budget adjustment feature. This feature - either a 

button or a dial - permits the watering run times for all electric valves managed by a controller to be increased or 

decreased with just one adjustment. The Watering Index represents the recommended percentage setting for the 

watering adjustment feature. The index is normally 100 percent for much of July and August. Over the course of the 

year the index changes to reflect the landscape's changing need for water as climatic conditions change. As new 

Watering Index values are published weekly, the controller's percentage adjust feature should be changed to match the 

current index value. 

 

MORE INFORMATION 

 

Note: the Watering Index does not provide watering times for each electric valve or station. Instead, it simply specifies 

a value that the percentage adjust feature should be set at. The watering times will automatically change across the 

board when the percentage adjust setting is changed. 
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Public Education

    VIDEO PIPELINE 

SCHOOL AND YOUTH PROGRAMS

The Water District is planning new outreach and education 

programs targeted at schools in member cities for Spring 

2009. We're working with member cities, boards of 

education and local school staff to deliver important water-

saving information in early 2009 as heavy water 

consumption months approach.
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INTRODUCTION
 

Saving 
water at 
home. 

The San Gabriel Valley Municipal Water District believes in all forms of water conservation for both environmental and economic 

reasons. Water conservation is, in fact, the most inexpensive source of water that we have. Simply stated, a gallon of water saved, is 

a gallon of water that we as individuals, or as society, do not need to import or create.

Water Conservation means different things to different people. For some, it means equipment or 

processes, such as water timers or water-efficient appliances. For others, it means human behavior, such 

as the length of our showers, whether we install water efficient appliances, if we leave the faucet running 

while we brush our teeth, or if we use a hose, rather than a broom, to clean our driveways.

The Water District supports water conservation in a big way. We believe in public education and we help residents, businesses and government 

agencies in our member cities acquire water-efficient technology and equipment. We also partner with our member cities to provide funding and 

technical assistance for infrastructure programs and public education.

We support the Ultra Low Flush Toilet Program, and are investigating potential rebate programs that would further assist residents and 

businesses. Finally, we have a number of pilot or demonstration programs for water conservation planned and look forward to sharing the results 

of those efforts with you shortly 

Items in the section include:

●     Why Conserve?

●     Water Saving Tips for H2ome

●     Water Saving Tips for Business

●     Water-wise plants and vegetation

●     Rebates
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To learn more about an extensive 

rebate program that is offered in other 

parts of Southern California (not 

necessarily within the San Gabriel 

Valley Municipal Water District's 

service area), please visit the water 

conservation web site of the 

Metropolitan Water District of Southern 

California (www.bewaterwise.com).

Save Water & Money

    VIDEO PIPELINE 

REBATES

The Water District supports the Ultra Low Flush Toilet Program (ULFT) 

in each of its member cities and is investigating potential rebate 

programs that would further assist residents and businesses.

Since 2001, the ULFT program has enabled member cities to make 

water efficient toilets available for free to residents ($200 retail value). 

Each April, more than 1,000 toilets which reduce water usage by 75% 

are given away with the help of local youth and school organizations. 

The Water District has now donated more than $125,000 to these fine 

youth/service organizations for their help in administering the program: 

Sierra Madre Youth Activities 
Gladstone High School 
Azusa High School 
Athletic teams from Mark Keppel High School and Alhambra High 
School
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News Media

    VIDEO PIPELINE 

GENERAL WATER-RELATED NEWS ARTICLES MOST RECENT STORIES FIRST  
This section references interesting or relevant water-related news from local, state-wide and national sources. 

January 2010

JANUARY 25, 2010 

Los Angeles Times 

Is California's drought ending? It's too soon to say 
Last week's storms had a healthy effect on the state's snowpack, but reservoir levels are still below normal. Forecasters disagree 
on the strength of El Niño conditions.

JANUARY 23, 2010 

Los Angeles Times 

Water conservation? The sky's the limit. 
Setting up a home rain-catching system is easier than you might think.

JANUARY 11, 2010 

Los Angeles Times 

Gardening with the California natives 
Ongoing drought underscores the reality that water-guzzling non-indigenous plants just don't belong here.

November 2009

NOVEMBER 24, 2009 

Los Angeles Times 

Conservation is seen as key to dealing with state's water woes
Rebates and low-flow fixtures are helping. Now comes the tough part: individual sacrifice

NOVEMBER 16, 2009 

Los Angeles Time 

Water still divides the state
California's biggest statewide problem is -- and always has been -- how to share water. But it's really a local issue.

NOVEMBER 11, 2009 

Los Angeles County Times 

Public subsidies approved for San Diego County desalination project
The vote by the Metropolitan Water District board means the private venture could get up to $350 million. Coastal groups 
opposed the action.

NOVEMBER 7, 2009 

Los Angeles Times 

Schwarzenegger signs part of water package
One of the bills establishes a statewide program to measure groundwater elevations. The other adds 25 state enforcement 
officers to track down illegal water diversions.

NOVEMBER 5, 2009 

Los Angeles Times 

California legislators strike a final water deal
The package includes an $11-billion bond measure, groundwater monitoring and a conservation plan. Some critics call the policy 
changes weak and harmful to salmon fisheries.

October 2009

AUGUST 5, 2008

Los Angeles Times 

California water legislation at a standstill 
Republicans roll out their own version of a water bill, as state legislators are being held up mostly by obscure water policy details 
and regional self-interests. State hopes to use storm water to counter drought 
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September 2009

September 6, 2009 

Pasadena Star News 

Purple pipes could be solution to delivering San Gabriel Valley's water 
Residents have for years heard about local proposals to turn raw sewage into safe drinking water. Now, as state lawmakers 
contemplate spending billions of dollars on a comprehensive fix to California's perpetual water crisis, local water officials are 
hoping a few million dollars will come their way for the much-anticipated water-recycling project.

August 2009

AUGUST 30, 2009

San Gabriel Valley Tribune 

Our View: An enduring drought
"Drought" sounds so temporary - and there's nothing temporary about the decreasing availability of water in Southern California.

AUGUST 5, 2008

California needs a radical change in water policy to deal with shortages 
`DROUGHT' sounds so temporary - and there's nothing temporary about the decreasing availability of water in Southern 
California.

April 2009

APRIL 2, 2009 

LA Daily News 

Despite wetter winter, L.A. still faces drought, higher costs at the tap
Even with winter storms bringing the state's snowpack water level up to 81 percent of normal, state and local officials warned 
Thursday that drought conditions are continuing and Los Angeles residents will have to pay more for water this year. 

June 2009

JUNE 30, 2009 

LA Daily News 

El Nino emerging, but it's looking like El Wimpo 
 Hopes for rain drying up in Los Angeles. 

April 2009

APRIL 2, 2009 

LA Daily News 

Despite wetter winter, L.A. still faces drought, higher costs at the tap
Even with winter storms bringing the state's snowpack water level up to 81 percent of normal, state and local officials warned 
Thursday that drought conditions are continuing and Los Angeles residents will have to pay more for water this year. 

March 2009

MARCH 3, 2009 

Los Angeles Times 

County Declares Water Conservation Alert 
Not only have a series of February storms pushed up mountain snowpack levels, but by historical standards the current three-
year dry spell is far from the most severe.

MARCH 2, 2009 

Associated Press 

Storms boost snowpack, but not enough 
Several weeks of storms have deepened the Sierra snowpack, but California remains well below what it needs to replenish water 
supplies and lessen the state's drought, the state Department of Water Resources reported Monday. 

February 2009

FEBRUARY 27, 2009

Los Angeles Times 
By Patrick McGreevy 

 Schwarzenegger proclaims state of emergency because of drought 
Schwarzenegger's declaration of a state of emergency comes after three years of below-average rain and snowfall in the state. 
"This is a crisis, just as severe as an earthquake or raging wildfire," the governor says, noting that key reservoirs are filled only to 
35% of capacity. His order calls for further conservation. 
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FEBRUARY 27, 2009 

Los Angeles Times 
By Patrick McGreevy

Lawmakers seek billions to expand, improve California 's water supply 
The issue has renewed urgency because of a three-year drought that has left key reservoirs at a third of their capacity. 

FEBRUARY 27, 2009 

By Samantha Young, Associated Press 

Drought leads to state of emergency 
Gov. Arnold Schwarzenegger declared a state of emergency Friday after three years of below-average rain and snowfall in 
California, a step that urges urban water agencies to reduce water use by 20 percent. 

January 2009 

JANUARY 30, 2009 

Los Angeles Times 

Low snowpack may mean a third dry year for California 
Brian Heiland, left, and Frank Gehrke, scientists in the California Department of Water Resources, measure the snowpack south 
of Lake Tahoe. Statewide, the snow's water content is 61% of the average figure for this point in the season. Another La Niña 
may be developing, an expert says. Conservation is strongly urged..

JANUARY 30, 2009

Daily News 

Days warm but drought is hot topic 
If thermometers hit 80 today, Los Angeles will have had its warmest January on record - a great month for beachgoers, but a 
worrying reminder for water officials eyeing possibly the worst drought in California history. 

December 2008 

DECEMBER 4, 2008

The Associated Press 

Colorado River to be focus of fight as water dwindles
Drought, climate change and an increasing population in the West are pushing the Colorado River basin toward deep trouble in 
the coming decades, scientists said Thursday. STORY

June 2008

JUNE 17, 2008

06/17/2008 10:19:51 PM PDT 
By Dan Abendschein, Staff Writer,SGVN

Pasadena residents will pay $2 to $4 more per month for water starting in July.
TCiting increased water purchasing and maintenance costs, the city council voted unanimously Monday night to raise water 
rates. Council members also green-lighted a second cost increase, which will take effect in July 2009.STORY

JUNE 7, 2008

Los Angeles Times 

Residents urged to cut water use 
The public agency that distributes water to much of the Southland is urging residents to reduce consumption by 10% to 20% to 
protect reserves during a worsening drought. STORY

JUNE 16, 2008

Los Agneles Times 

L.A. County hopes to fend off drought with cloud-seeding program
Hoping to wring water from the skies, a parched Los Angeles County plans to launch an $800,000 cloud-seeding project in the 
San Gabriel Mountains that officials believe will boost rainfall and raise the levels of local reservoirs. STORY

JUNE 7, 2008

Los Angeles Times 

L.A. will make water a terrible thing to waste
With vital and often-distant water sources shrinking, Los Angeles officials today will revive a controversial proposal to recycle 
wastewater as part of a plan to curb usage and move the city toward greater water independence.STORY

JUNE 4, 2008

Association of California Water Agencies Newsletter 

Drought Decree Underscores Statewide Problem, ACWA Says
Sacramento — Association of California Water Agencies (ACWA) Executive Director Timothy Quinn issued the following 
statement regarding Gov. Arnold Schwarzenegger’s announcement that California is in a drought. STORY

May 2008 
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MAY 2, 2008 

Los Angeles Times 

Snowpack is at lowest level since '88, but reservoirs and aquifers are full 
State hydrologists typically strap on snowshoes for their monthly survey of snow depths near South Lake Tahoe. On Tuesday, 
they needed only tennis shoes. STORY

April 2008 

APRIL 11, 2008

Los Angeles Times 

Conserving California's water
California needs to set the standard for water conservation. 

Many communities have already invested in water efficiency and reaped the benefits from such programs as drought

-tolerant landscaping and appliances that use less water. Last summer, water agencies throughout the state 

successfully implemented voluntary conservation programs to curb water use, after one of the driest winters on 

record.STORY
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Public Education

    VIDEO PIPELINE 

LINKS

Listed below are links to important water-related organizations and resources.

 
CITY OF ALHAMBRA 

 
CITY OF AZUSA 

 
CITY OF MONTEREY PARK 

 
CITY OF SIERRA MADRE  

BEWATERWISE.COM
 

UPPER SAN GABRIEL VALLEY 
MUNICIPAL WATER DISTRICT 

 
SAN GABRIEL BASIN 

WATER QUALITY AUTHORITY 

 
SAN GABRIEL VALLEY 
WATER ASSOCIATION  

BOTANIC GARDENS 

 
CALIFORNIA DEPARTMENT OF 

WATER RESOURCES 

 
MAIN SAN GABRIEL BASIN 

WATERMASTER 
 

USE WATER WISELY.COM 

 
WATER EDUCATION FOUNDATION 

 
STATE WATER RESOURCES 

CONTROL BOARD  
STATE WATER CONTRACTORS 

 
FOOTHILL WATER COALITION 

 
CALIFORNIA DEPARTMENT OF WATER RESOURCES 
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Public Education

    VIDEO PIPELINE 

INFORMATION KIT DOWNLOAD 

The Water District has researched and produced ads, public information notices, flyers and other materials about water 

issues and public education that we make available for the public to download for their own use. Please review the 

information below which you may either download or print on your own personal computer.

Water saving tips for HOMES
 
Generic: no City Logo 

English         Spanish         Chinese 
With City logo: Alhambra 

English         Spanish         Chinese
With City logo: Azusa 

English         Spanish         Chinese 
With City logo: Monterey Park 

English         Spanish         Chinese
With City logo: Sierra Madre 

English         Spanish         Chinese 
 

Water saving tips for EMPLOYERS
 
Generic: no City Logo 

English         Spanish         Chinese 
With City logo: Alhambra 

English         Spanish         Chinese
With City logo: Azusa 

English         Spanish         Chinese 
With City logo: Monterey Park 

English         Spanish         Chinese
With City logo: Sierra Madre 

English         Spanish         Chinese 
 

Other informational materials  
 
"Earth Week” informational ad

 
“Water Awareness Week” informational ad
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“Think Environment” informational ad
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Public Education

    VIDEO PIPELINE 

H2OWL MASCOT PARTNERSHIP PROGRAM 

 
Would you like H2Owl to appear 
at your event or location? 
Call (626) 969-7911, 
or write us at 
feedback@sgvmwd.org  
for details. 

The Water District has created a new water education and conservation 

program in partnership with its member cities and participating youth 

groups. The program features H2OWL, a new mascot that will visit schools, 

parks, and community and business events to increase awareness and 

participation in water conservation activities. 

 HOW THE PROGRAM WORKS

 SAVE WATER WITH H2OWL ... 

 

SUMMARY AND HIGHLIGHTS OF 2009 MASCOT PROGRAM 

City of Alhambra 

Distributed conservation tips at ULFT giveaway at Mark Keppel High School 
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Kick-off to Water Awareness Poster Judging Contest and City Council 
meeting where awardees were recognized (2 separate events- one in May,
(5/13), the other in June (100+ people) ( 6/8/09 )
Literature distribution outside main Alhambra Library (75-100 people) 
( 5/21/09 ) 
Literature distribution at Almansor Park (200 people and cars) ( 5/30/09 ) 
Briefed Alhambra School Board (at its monthly meeting) on Water 
Awareness Month and school education program (150 people) ( 6/2/09 ) 

City of Azusa 

Briefed Azusa School Board (at its monthly meeting) on Water Awareness 
Month and school education program (100+ people) ( 5/19/09 ) 
Literature distribution outside main Azusa Main Library (25-30 people) 
( 5/28/09 ) 
Presentation at City Council meeting on Water Awareness Month and 
literature distribution and school education program (50-75 people) (6/1/09) 
Literature Distribution at Dalton Park (50-75 people) ( 6/12/09 ) 

City of Monterey Park 

Briefed Azusa School Board (at its monthly meeting) on Water Awareness 
Month and school education program (100+ people) ( 5/19/09 ) 
Literature distribution outside main Azusa Main Library (25-30 people) 
( 5/28/09 ) 
Presentation at City Council meeting on Water Awareness Month and 
literature distribution and school education program (50-75 people) (6/1/09) 
Literature Distribution at Dalton Park (50-75 people) ( 6/12/09 ) 

Literature distribution outside main Monterey Park Library (200 people) 
( 5/20/09 ) 
Presentation at City Council meeting on Water Awareness Month, literature 
distribution and school education program; and, check to Mark Keppel High 
School Project Green Club for their partnership with the District (50 people) 
(5/20/09) 
Joined District’s President Reichenberger at Monterey Park City Council 
meeting for presentation for Environmental Calendar Award recipients (150+ 
people) (6/3/09) 

City of Sierra Madre 

Distributed conservation tips at Environmental Fair and ULFT giveaway at 
Sierra Vista Park (200+ people) ( 4/25/09 ) 
Presentation at City Council meeting on Water Awareness Month, literature 
distribution and school education program; and, check to Sierra Madre 
Interact Club for their partnership with the District (about 50 people); 
(5/12/09) 
Distributed conservation tips at Sierra Madre Art Fair (150-200 people) 
( 5/17/09 ) 
Distributed conservation tips at end of Mount Wilson Trail Race (100+ 
people) ( 5/25/09 ) 
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Participated at Miramonte Reservoir ribbon-cutting ceremony with Director 
Love and Congressman Dreier (100 people) ( 5/27/09 ) 
Distributed conservation tips at Closing Ceremonies for Sierra Madre Little 
League (150+ people) ( 5/30/09 ) 
Literature distribution outside main Sierra Madre Library (50-75 people) 
( 6/10/09 ) 
Literature distribution at Kersting Court (150+ people) ( 6/26/09 ) 
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This illustration shows how percipitation 
makes its way as groundwater, and 
becomes water vapor again. Source: 
American Water Works Association. 

Save Water & Money

    VIDEO PIPELINE 

WHY CONSERVE? 

Water Conservation is important for our environment and our water supply. As a precious natural resource, water 

supplies in the San Gabriel Valley are in increasingly short supply due to regional drought, growth in population and 

business locally and in the region, contamination in some areas, and global climatic change.

Water Conservation is also important for our economy. The rates that cities and water companies charge residents 

and employers for water, while relatively stable (compared to gasoline and fuel prices, for example), have upward 

pressure on them due to potential supply shortages. The Water District exists, in part, to augment water supplies in 

our member cities and, thus, to stabilize water pricing in the process. While we are not facing price spikes in water 

like we have in fuel recently, we should realize how significantly water shortages could impact the cost of living and 

the cost of doing business.

 

DO YOU KNOW that the water you use today has been around since 

the earth was formed? It's true. There is a limited supply of water on 

earth, and it is making its way through the water cycle every day. 

 

The water cycle is made up of four stages. Evaporation is when the 

sun heats up water in rivers, lakes, and oceans, and turns the water 

into vapor, and it goes into the air. Condensation is when the vapor 

gets colder, turns back into liquid, and forms clouds. Precipitation 

happens when the air can't hold anymore condensation. Precipitation 

can be rain, snow, or hail. Collection is then the water falls onto the 

earth, and starts the cycle all over again. 
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APPENDIX H 
 

RESOLUTION 3-91-421 









APPENDIX I 
 

ULTRA-LOW-FLUSH 
TOILET DISTRIBUTION PROGRAM 

FOR THE YEAR 2010 
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MEMORANDUM OF UNDERSTANDING 
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575-850 thousand acre-feet of water would be needed to meet current regulatory requirements and to 
maintain minimum system operations. This water could be obtained through additional water supplies, 
reductions in water demands, or a combination of the two. For current conditions, the report concludes the 
system is not considered vulnerable to this type of operational interruption. 

Selection of Climate Change Scenario for Updated Reliability Assessment 
For the purposes of this report, the 2029 delivery estimates are based upon a single median future 

climate projection. To identify this projection, a separate analysis was conducted of the 12 mid-century 
climate projections contained in Using Future Climate Projections to Support Water Resources Decision 
Making in California (Chung et al., 2009), and their resulting water supply effects to determine which one 
most closely represented the “central” or “median” projection. The metrics used for comparison consisted 
of projected climate and hydrology variables, and their effects on CVP/SWP system exports; namely, 
temperature, precipitation, total inflow to major reservoirs, shifts in timing of run-off, and Delta exports. 
Using these metrics, the future climate projection from the MPIECHAM5 global climate model run for the 
higher greenhouse gas emissions scenario was selected to be representative of median SWP-CVP effects, 
and thus is used for the analyses presented in this report. 

Vulnerability of Delta Levees to Failure  
Delta levees provide constant protection from flooding because most lands in the Delta are below sea 

level. Most Delta levees, however, do not meet modern engineering standards and are highly susceptible to 
failure. Levees are subject to failure at times of high flood flows, but also at any time of the year due to 
seepage or the piping of water through the levee, slippage or sloughing of levee material, or sudden failure 
due to an earthquake. According to the URS Corp./Jack R. Benjamin & Associates report, Report, Phase 1: 
Risk Analysis, Delta Risk Management Strategy (DRMS), December 2008, the risk of levee failure in the 
Delta is significant, as shown by the fact that most islands in the Delta have flooded at least once over the 
past 100 years, with many flooding at least twice. Since 1900, there have been 158 levee failures.  

A breach of one or more levees and island flooding may affect Delta water quality and water operations. 
Depending on the hydrology and the size and locations of the breaches and flooded islands, a significant 
amount of saline water may be drawn into the interior Delta from Suisun and San Pablo bays. At the time of 
island flooding, exports may be drastically reduced or ceased to evaluate the salinity distribution in the 
Delta and to avoid drawing higher saline water toward the pumps. The introduced salinity then could 
become dispersed and degrade Delta water quality for a prolonged period because of complex relationships 
between Delta inflows, tidal mixing, and the time taken to repair the breaches.  

A large earthquake in the Delta causing significant levee failures and island flooding could lead to 
multiyear disruptions in water supply, significant water quality degradation, as well as permanent flooding 
of several islands. Such permanent multi-island flooding would probably lead to increased salt water 
intrusion into the Delta during seasonal low inflows. Maintaining Delta water quality when several islands 
are flooded and breaches are open would require additional Delta inflow because the volume of water 
coming into the Delta on the flood tide would increase, requiring more fresh water from the rivers to 
prevent the saline water from extending into the Delta. When SWP and CVP pumping are restarted, Delta 
inflow would need to increase again beyond the pumping amount in order to prevent water quality 
degradation in the Delta. This chain of events would significantly affect water supply reliability by limiting 
pumping and requiring additional reservoir releases to generate the needed higher Delta inflows. A worst 
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case scenario for water supply effects would be a moderate or large earthquake causing extensive levee 
failure in the late summer or fall of a dry year.  

The levee break on Middle River and subsequent flooding of Upper Jones Tract in 2004 is a small-scale 
example of this phenomenon. Following the break, Delta pumping was curtailed for several days to prevent 
seawater intrusion. Water shipments down the California Aqueduct were continued through unscheduled 
releases from San Luis Reservoir. Also, Shasta and Oroville reservoir releases were increased to provide for 
salinity control in the Delta.  

A growing concern about the long-term viability of the Delta’s levee system led to the initiation of the 
Delta Risk Management Strategy (DRMS).  

Delta Risk Management Strategy  
The Delta Risk Management Strategy is being developed in two phases. Phase 1 is the analysis of the 

risk of levee failures and the associated potential economic, environmental, and public health and safety 
effects. The final Phase 1 Report was completed in February 2009. Phase 2, expected to be completed by 
Summer 2010, is to develop and evaluate strategies to reduce risks from levee failures. The risk analysis 
includes the likely occurrence of earthquakes of varying magnitudes in the region, future rates of 
subsidence given continued farming practices, the likely magnitude and frequency of storms, and the 
potential effects associated with global climate change (sea level rise, climate change, temperature change). 
Estimated risks to the Delta were made for 50-, 100-, and 200-year projections since risk can be expected to 
increase with time.  

The DRMS Phase 1 Report looks at several hazards to levees: seismic events that cause levee failures, 
flood flows that can overtop levees or cause levee failure by increased pressure and seepage, undetected 
problems during non-flood flow periods, and erosion due to high wind waves. The level of risk of failure of 
Delta levees was determined by considering: the frequency of different magnitudes of hazards that can 
challenge the integrity of Delta levees, how vulnerable different levee reaches are to hazards, how hazards 
and levee vulnerabilities combine to produce levee failure, and the economic and ecosystem effects due to 
levee failure. The analysis assumes that existing regulatory and management practices will continue.  
 
Potential Interruption/Disruption of SWP Deliveries Due to Earthquakes        

A strong earthquake affecting the Delta could cause simultaneous levee failures on several islands, with 
these islands flooding simultaneously. Preliminary analysis indicates that some water may not be treatable 
by municipal agencies for many months due to high organic carbon concentrations. This would extend the 
period that Delta water supply would be unavailable for urban users.  

Key findings of the Phase 1 report on possible effects on SWP deliveries due to earthquakes are:  
• There is about a 40% chance of 27 or more islands simultaneously failing during a major 

earthquake in the next 25 years.  
• A moderate to large earthquake capable of causing multiple levee failures could happen in the 

next 25 years. Under such an earthquake, extensive levee failure would most likely occur in the 
west and central Delta. Levee repairs could take more than 2.5 years and exports from the Delta 
could be disrupted for about a year with a loss of up to 8 million acre feet of water.  

• By 2050, the risk of island flooding from seismic events is expected to increase by 35% over 
2005 conditions, if a seismic event has not occurred.  
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Potential Interruption/Disruption of SWP Deliveries Due to Floods        
During an average year, about 85% of the total Delta inflow comes from the Sacramento River and 10% 

comes from the San Joaquin River. The remaining Delta inflow primarily comes from three eastside 
tributaries. Inflow from the Sacramento and San Joaquin rivers depends on reservoir releases, precipitation, 
and snowmelt. Over the long-term, many different combinations of high flood flows in the Sacramento and 
San Joaquin rivers are possible because of the large geographical extent of the two rivers’ watersheds and 
the variability in storm paths. The Phase 1 analysis considers the magnitude and frequency of flooding in 
different parts of the Delta from different sources to evaluate the probability of these high flows. This 
approach allows the inclusion in the risk analysis of floods that, while possible, are larger than any in the 
historic record. If the analysis solely relied upon the historical data, the analysts believe the risk would be 
underestimated.  

Potential disruption of Delta exports due to floods and levee failures would depend on the number of 
flooded islands, the timing and size of the flood flows, and the water quality in the Delta and Suisun Bay at 
the time of the flood. However, during such high flows, there would normally be little or no effect on the 
water quality of the exports due to levee failures and DRMS assumes no significant effect on Delta exports.  

Key findings of the Phase 1 report on possible effects to SWP deliveries by the year 2050 due to flood 
flows are:  

• Delta flood hazard is expected to increase due to sea level rise and more frequent high flows.  
• The frequency of island flooding from floods is expected to increase over 2005 conditions.  
• The frequency of floods is expected to increase by 35% and levees are expected to become 

more vulnerable to flooding due to increased seepage and stability problems associated with 
more subsidence and sea level rise.  

The combined effects of increased levee vulnerability and flood flows indicate an expected 80% increase in 
island flooding from flood flows.  
 
Potential Interruption/Disruption of SWP Deliveries Due to “Sunny Day” Event        
    A “sunny day” levee failure is a failure that occurs during non-flood times and is not caused by an 
earthquake. Possible causes of levee failure include wave action, animal activity, and seepage. The DRMS 
reports that, on average, there will be about 10 sunny-day breaches with 100 years of exposure in the Delta. 
These types of levee failures are not expected to involve the simultaneous multi-levee events as could 
happen with high flood flows or a large earthquake. 
 
Combined Potential Interruption/Disruption of SWP Deliveries        
    DRMS evaluated combined risk of levee failure due to earthquakes, floods, and “sunny day 
events” as well as how risks may change in the future. Key findings by DRMS are:  

• Levee hazards are expected to grow in the future due to such factors as sea level rise and more 
frequent flood flows that will put more pressure on the levees.  

• The overall likelihood of a major Delta event causing extensive levee failure is increasing as is 
the magnitude of the consequences from a given event.  

• There is a possible range of sea level rise of from 0.7 to 4.6 feet over the next 100 years, 
depending on the assumed future greenhouse gas emissions and the forecast model used. 
Current estimates by the Intergovernmental Panel on Climate Change indicate that sea level 
will rise from 0.6 to 1.9 feet over the next 100 years. The CALFED Independent Science Board 
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(ISB) has recommended that planning that incorporates sea level rise should use the full range 
of variability of 20-55 inches.  

Delta Flood Emergency Preparedness and Response Plan  
As part of its efforts to reduce effects to the SWP should a levee failure occur, DWR has initiated the 

development of the DWR Delta Flood Emergency Preparedness and Response Plan (DWR Delta Flood 
EPRP). DWR has emergency response procedures for a Delta levee failure in place but the DWR Delta 
Flood EPRP will enhance the state’s ability to prepare for, respond to, and recover from a catastrophic Delta 
levee failure. This new scalable plan will provide DWR with updated techniques and procedures should a 
catastrophic Delta levee failure occur. This plan will be DWR's roadmap for coordinating the protection of 
life and property with our local, state, and federal partners in a levee disaster while protecting the state’s 
water system. 

DWR has completed the first of two phases of engineering design work intended to enhance the state’s 
ability to respond to large-scale levee failures or floods in the Delta. In the first phase, DWR conducted a 
discovery process to analyze previously developed plans and procedures and to identify current DWR 
capabilities for response to emergencies and disasters in the Delta. In the second phase, DWR will further 
engage its response partners in local, state, and federal government, and in the private sector to develop a 
more detailed DWR Delta Flood Emergency Preparedness and Response Plan. This response plan will be 
consistent with and in compliance with California’s Standardized Emergency Management System 
(SEMS) and with the National Incident Management System (NIMS)2. The main goal of this plan is to 
reduce the recovery time from a catastrophic levee failure of Delta water users. This will be achieved 
through the development of new response tools, enhanced response methods, and clarifying response roles 
in the Delta.  

National Marine Fisheries Service and Fish and Wildlife 
Service Biological Opinions 

Over the past 5 years and in response to declining fish populations, the rules defined by the federal 
biological opinions issued under the Endangered Species Act for the operation of the SWP and CVP in the 
Delta have become more and more restrictive. In December 2008, the USFWS issued a new biological 
opinion for delta smelt. In June 2009, the NMFS issued a new biological opinion covering winter-run and 
spring-run Chinook salmon, steelhead, green sturgeon, and killer whales. The biological opinions imposed 
additional operational requirements that restrict the amount of water supply that can be exported from the 
Delta. Below are some highlights of each biological opinion. 

USFWS Biological Opinion 
The USFWS Biological Opinion (BO) includes additional requirements in all but two months of the 

year. From December to June, an adaptively managed flow restriction is in place for the average Old River 
and Middle River (OMR) flow. The flow restriction can begin as early as December 1 based on USFWS’ 

                                                            
2 SEMS is an emergency management system required by California Government Code Section 8607(a) for managing 
incidents involving multiple jurisdictions and agencies. NIMS is a nationwide, federal emergency management 
approach, for managing incidents with all levels of government, private-sector, and nongovernmental organizations 
working together. For more SEMS/NIMS information, please visit: www.oes.ca.gov.  
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determination. However, the restriction is more likely to start after December 20 and is based on turbidity 
and salvage triggers. The restriction has three phases that are intended to protect delta smelt at various life 
stages. The actual OMR flow target is dependent on delta smelt survey information. The USFWS 
determines the required target flow. Managing to OMR flow is accomplished primarily by reducing the 
CVP and SWP exports. Because determining an OMR restriction is based on fish location and decisions by 
USFWS staff, predicting an OMR restriction and corresponding export pumping with any great certainty 
poses a challenge.  

The USFWS BO also imposes an additional salinity requirement in the Delta for September and October 
in wet and above-normal water years. In these years, fresher water must be maintained at locations further 
west than during the other types of water years. In November during years when this requirement is in 
place, inflow into the SWP and CVP reservoirs will be passed downstream to augment the outflow until the 
prior-month’s required location for the fresher water is reached. 

NMFS Biological Opinion 
The requirements contained in the NMFS’ BO also added an OMR requirement. However, we expect 

that the USFWS OMR requirements will satisfy or be sufficiently protective of the listed species under the 
NMFS biological opinion. 

The NMFS’ BO also expands the duration of a Spring-time operation which combines a significant 
reduction in Delta exports with a pulse flow on the San Joaquin River from one month to two months. The 
requirement would likely result in total exports being limited to 1,500 cubic feet per second except in 
extremely wet cases during April and May. 

Under the BO, the Delta Cross Channel gates are closed more frequently from October through 
December 14, and completely closed between December 15 and January 31. Previously, as defined by 
Water Right Decision 1641, the Delta Cross Channel was closed up to 45 days between November 1 and 
January 31. This operation can require additional export reductions in order to meet the water quality 
objectives contained in the water right permits for the SWP and CVP. 

There are a number of additional actions under the BO that require temperature, flow and storage 
requirements on the CVP system. These additional actions or requirements could have an effect on 
real-time SWP operations. 
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General Approach    
for Assessing SWP 
Delivery Reliability 

CalSim II, a computer model jointly developed by DWR and U.S. Bureau of Reclamation, simulates 
much of the water resource infrastructure in the Central Valley and Delta region of California. CalSim II 
models all areas that contribute flow to the Delta. The geographical coverage includes the Sacramento 
River Valley, the San Joaquin River Valley, the Sacramento-San Joaquin Delta, the Upper Trinity River, 
and the CVP and SWP service areas. CalSim II simulates operation of the CVP-SWP system using a 
monthly time step. The model assumes that facilities, land use, water supply contracts, and regulatory 
requirements are constant over this period. 

General Solution Techniques and Incorporating 
Operational Constraints 

CalSim II routes water through a CVP-SWP system network representation. The network includes more 
than 300 nodes and more than 900 arcs, representing 24 surface reservoirs and the interconnected flow 
system. CalSim II uses logic for determining deliveries to north-of-Delta and south-of-Delta CVP and SWP 
contractors. The delivery logic uses runoff forecast information that incorporates uncertainty and 
standardized rules that relate forecasted supplies to estimate the water available for delivery and reservoir 
carryover storage. The assumed delivery levels are updated monthly within the model for the periods 
January 1 through May 1 for the SWP and March 1 through May 1 for the CVP to correspond to the updated 
runoff forecasts. The south-of-Delta SWP and CVP deliveries are based on water supply parameters and 
operational constraints.  

Hydrology  
A range of hydrologic conditions based on the historical flow record is used to represent the possible 

range of water supply conditions. The hydrology used by CalSim II was developed jointly by DWR and 
U.S. Bureau of Reclamation by adjusting the historical flow record to account for the influence of land-use 
changes and upstream flow regulation. Sacramento Valley and tributary basin hydrologies are developed by 
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adjusting the historical sequence of monthly stream flows to represent a sequence of flows at a current or 
future level of development. Adjustments to historical water supplies are determined by imposing the 
current or future level land use on historical meteorological and hydrologic conditions. San Joaquin River 
basin hydrology is developed in a different manner and uses fixed annual demands and a regression analysis 
to develop flow accretions and depletions. The resulting hydrology represents the water supply available 
from Central Valley streams to the CVP and SWP at a current or future level of development. Groundwater 
is modeled as a series of interconnected basins. Groundwater pumping, recharge from irrigation, 
stream-aquifer interaction and interbasin flow are calculated dynamically by the model. 

The hydrology for the 2029 level of development that was used in the studies in this report has been 
modified to incorporate effects of climate change for a selected median- impact future climate projection. 
The effects of climate change on inflows to major SWP and CVP reservoirs was estimated using the method 
from the 2009 Report Using Future Climate Projections to Support Water Resources Decision Making in 
California (Chung et al., 2009). This method adjusts the base hydrologic sequence to reflect projected 
changes in the timing and volume of inflow. For each month of the year, streamflows based on the future 
climate projection were compared to historical streamflows to estimate how much higher or lower future 
streamflows may be than historical flows. The monthly values for the reservoir inflows were then adjusted 
to represent the monthly trends for the future climate projection. Further adjustments are made to the 
hydrology to represent projected changes in annual runoff volume. 

Demands  
North of Delta 

For both the 2009 and 2029 scenarios agricultural and outdoor urban land use based demands are 
calculated from an assumed cropping pattern and a soil-moisture budget. For the 2009 level study the land 
use based demands have been estimated using fixed 2009 land use and historical hydrology. For the 2029 
level study the land use based demands have been estimated using fixed 2029 land use but the hydrology in 
the Sacramento Valley has been modified to incorporate effects of climate change under a selected 
representative climate change projection. This modification procedure is similar to what was used to 
modify inflows to major SWP and CVP reservoirs as discussed in the 2009 Report (Chung et al., 2009). 
Both land use based demands and estimated contract amounts serve as upper bounds on deliveries. 

South of Delta 
South of Delta demands, unlike North of Delta demands, are contract based. SWP Table A and Article 

21 demands for the 2009 scenario are preprocessed independent of CalSim II and vary annually according 
to hydrologic conditions. SWP Table A demands for the 2029 scenario are assumed to be at maximum 
entitlement annually. Article 21 demands in the 2029 scenario, however, vary annually according to 
hydrologic conditions.  

Meeting Delta Water Quality Standards  
CalSim II uses DWR’s Artificial Neural Network (ANN) model to simulate the flow-salinity relation-

ships for the Delta. The ANN model correlates salinity at key locations in the Delta with Delta inflows, 
Delta exports, and Delta Cross Channel operations. The model estimates salinity at four locations for 
modeling Delta water quality standards. These locations are Old River at Rock Slough, San Joaquin River 
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at Jersey Point, Sacramento River at Emmaton, and Sacramento River at Collinsville.  

CalSim II Priorities in Water Deliveries  
CalSim II allocates water according to the four priorities shown below. Highest priority is given to 

prior-right water users, minimum in-stream flow requirements and water quality requirements. While CVP 
and SWP contractor deliveries take precedence over next year’s reservoir storage, a balance between the 
two is struck in the allocation decision to ensure that enough water is left in storage at the end of the year in 
case of impending drought.  

1. Prior-right water users, minimum in-stream flow requirements, and water quality requirements. 
2. SWP Table A contractors and CVP contractors. 
3. Reservoir storage for the next year (carryover). 
4. SWP Article 21 deliveries. 

SWP Table A and Article 21 Deliveries  
The CalSim II simulations in this report estimate SWP delivery amounts for SWP Table A and Article 

21. As mentioned in Chapter 2, SWP Table A is the contractual method for allocating available supply and 
the total of all maximum SWP Table A amounts for deliveries from the Delta is 4.133 million acre-feet 
(maf) per year. Article 21 refers to a provision in the contract for delivering water that is available in 
addition to SWP Table A amounts. Article 21 of SWP contracts allows contractors to receive additional 
water deliveries only under specific conditions. These conditions are:  

1. The water is available only when it does not interfere with SWP Table A allocations and SWP 
operations.  

2. The water is available only when excess water is available in the Delta.  
3. The water is available only when conveyance capacity is not being used for SWP purposes or 

scheduled SWP deliveries.  
4. The water cannot be stored in the SWP system. In other words, the contractors must be able to 

use the Article 21 water directly or be able to store it in their own system.  

CalSim II Performance  
Some of the comments to the Draft 2003 SWP Delivery Reliability Report expressed concern about the 

accuracy of CalSim II and the credibility of conclusions about SWP delivery reliability that are based on 
CalSim II simulations. To respond to these concerns, DWR conducted several CalSim II studies. In one 
study, results from a CalSim II simulation using historical input from 1975 to 1998 were compared to 
historical operations. This study is documented in the report CalSim-II Simulation of Historical SWP/CVP 
Operations, Technical Memorandum Report, November 2003 and was provided in Appendix E of the 2005 
SWP Delivery Reliability Report. In a second study, a sensitivity analysis was performed to quantify the 
effects of various inputs on CalSim II results. Two performance measures were used, a Sensitivity Index 
and Elasticity Index, to quantify the sensitivity of 12 model output responses to 12 different model input 
parameters. This sensitivity study was also provided in Appendix E of the 2005 SWP Delivery Reliability 
Report.  

In a follow-up study, DWR staff conducted a more detailed analysis of the sensitivity results, focusing 
on the delivery reliability of the SWP system. The results of this analysis are documented in an internal 



28 
 

memorandum report dated April 30, 2007. The purpose of this analysis was to assist SWP contractors and 
other interested parties in evaluating the effect of model input parameters on SWP deliveries (SWP Delta 
deliveries, SWP north-of-Delta deliveries, and SWP deliveries under Article 21) with respect to a selected 
subset of input parameters.  

Recent Improvements to CalSim II Simulations  
The CalSim II model is modified in response to new in water system operational requirements, updated 

information, or improvements in computational methods. Changes to the model are discussed in Appendix 
A. Enhancements to CalSim II of note are:  

• Greater resolution in the representation of the Delta channel configuration and of the 
distribution of Net Delta Island Consumptive Use (Net DICU).  The representation of the 
Delta Channels was reconfigured to mimic the flow dynamics in the interior Delta, specifically 
to capture the flow effects in the Old and Middle Rivers. Channel configurations and flow 
regressions were taken from the paper A Model to Estimate Combined Old & Middle River 
Flows – Paul Hutton, Ph.D., P.E., Metropolitan Water District of Southern California, April 
2008. 

• Article 56 Extended Carryover deliveries.  Article 56 Extended Carryover deliveries is a 
category of water delivery available to SWP Table A contractors that was not represented in the 
previous model used in the 2007 delivery reliability report. Modeling this category of water 
delivery gives a more realistic representation of real world export patterns throughout the 
delivery contract year. 

• Three-pattern deliveries.  The practice of the SWP delivering water based on three delivery 
patterns submitted by the SWP contractors for 30%, 50%, and 100% allocations is now 
modeled. Modeling the three delivery patterns based on the level of allocation gives a more 
realistic representation of real world export patterns throughout the delivery contract year. 

• Improved modeling of flow-salinity relationships in the Delta.  The previous Artificial 
Neural Network (ANN) used to estimate flow-salinity relationships has been replaced with a 
newer more accurate version. The new ANN and its accompanying implementation to the 
CalSim II model produces salinities that match more closely the Delta Simulation Model 2 
(DSM2) salinities. 

• X2 positions and flow requirements estimated using an Artificial Neural Network.  The 
X2 positions and flow requirements were previously estimated using the Kimmerer-Monismith 
Equation. The new ANN used to estimate X2 position more closely matches the DSM2 model 
X2 position. 

• Sea Level Rise.  The phenomenon of sea level rise and its effect on Delta salinities is now 
modeled. Artificial Neural Networks were developed to estimate flow-salinity relationships in 
the Delta with an assumed increment of sea level rise for a mid-century condition. 

• SWP South of the Delta (SOD) Allocations.  The SWP SOD Allocation logic has been 
modified so that adjustments to the Water Supply Index-Delivery Index based allocations are 
made to account for the export restrictions imposed by the new Biological Opinions. The 
Biological Opinions dictate that San Joaquin River flows are now the determining factor for 
export capacity from the Delta. This new logic forecasts export capacity based on San Joaquin 
River wetness and then develops allocations from them. 
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Assessment of    
Present and Future   
SWP Delivery   
Reliability  

These updated estimates of the current and future delivery reliability of the SWP reflect the changes in 
project operation due to the requirements contained in the USFWS’ biological opinion issued in December 
2008 and the NMFS’ biological opinion issued in June 2009. These opinions are discussed in more detail in 
Chapter 4. The estimates for the future delivery amounts also incorporate assumptions regarding rainfall, 
runoff, and water supply demand based upon changed climatic conditions. 

The updated estimates are presented alongside results from the 2007 SWP Delivery Reliability Report to 
help identify and explain impacts to delivery reliability due to the biological opinions’ requirements and 
future climate change with sea level rise. At the end of the chapter, a comparison of the estimated SWP 
deliveries under Current (2009) Conditions to those under Future (2029) Conditions is presented. This 
chapter contains tables summarizing the updated estimated delivery amounts of the studies for the entire 
study period (1922-2003), dry years, and wet years and presents information on the estimated probability of 
annual SWP Table A delivery amounts currently and 20 years in the future. The annual values for SWP 
deliveries estimated by all the CalSim II simulations are listed in tables in Appendix B. These tables also 
show the annual Table A demands assumed for each study. 

The results indicate potentially significant differences between the updated studies and studies done for 
the 2007 report under both current and future conditions for estimated deliveries during some periods. In 
general, updated estimates of both current and future SWP Table A deliveries are less than the deliveries 
presented in the 2007 report, during near-normal to wet years. The updated studies generally show slightly 
lower SWP Table A deliveries under Future (2029) Conditions when compared to Current (2009) 
Conditions. There are, however, some larger decreases in deliveries in the future during multiple dry-year 
periods. This is primarily due to the effects of the assumed climate change scenario that includes sea level 
rise. In comparison, the 2007 report showed frequent increases in future deliveries. 
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Assessment of SWP Delivery Reliability under Current 
(2009) Conditions  

Current Conditions refer to those conditions in effect in 2009. They are described below. Corresponding 
results from the 2007 SWP Delivery Reliability Report are presented throughout this section for 
comparison. Appendix A presents a detailed discussion of the study assumptions for this report. 

Availability of Source Water  
The 2005 level of development (level of water use in the source areas) is assumed to be representative of 

2009. The hydrologic sequence of simulated years is based upon historical precipitation and runoff patterns 
and is from water years 1922 through 2003.  

Demand for Delta Water  
The SWP contractors’ Table A demands for deliveries from the Delta assumed for 2009 are shown in 

Table 6.1. A range in Table A demands is shown because the demand is assumed to vary each year with the 
weather. The assumed demands for 2009 are higher than the ones used in the corresponding study (2007 
Study) in the 2007 report. Differences between the values in updated studies and the 2007 Study are due to 
increased Table A water demand for municipal uses.  

 
Table 6. 1  SWP Table A demands from the Delta under Current Conditions 

 

 

Study of 
Current Conditions 

Average Demand Maximum Demand Minimum Demand 

taf /year % of maximum 
SWP Table A1 

taf /year % of maximum 
SWP Table A1 

taf /year % of maximum 
SWP Table A1 

2007 SWP Delivery 
Reliability Report, Study 
2007 

3308 80% 3864  94% 2323  56% 

Updated Studies (2009) 3711  90% 4115  100% 3007  73% 

1/  4,133 taf /year 
 
 
The potential demands for SWP Article 21 water are assumed for study purposes to be very high and are 

more than double the amounts assumed in the 2007 SWP Delivery Reliability Report as shown in Table 6.2. 
The Article 21 demands are increased in the 2009 updated studies to match the amounts assumed in the 
studies conducted for the biological opinions. Assuming very large Article 21 demands in the studies for the 
biological opinions was done to capture the upper bound of the potential impact of Article 21 exports upon 
the Delta ecosystem. This assumption reflects a condition in which SWP contractors are able to use 
essentially any available Article 21 water when conveyance capacity for Article 21 water exists in the SWP 
delivery system.  
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Table 6. 2  Article 21 demands from the Delta under Current Conditions 

 

Study of  
Current Conditions 

Maximum Article 21 demand (taf /month)1 

December - March April - November 

2007 SWP Reliability Report, Study 2007 184  84 

Updated Studies (2009) 414  214 

1/  The CalSim II simulations deliver up to these demands in any month in which appropriate 
conditions exist. However, the actual capability of SWP water contractors to take this amount of 
Article 21 is not the sum of these maximum monthly values. 

Ability to Convey Source Water to the Desired Point of Delivery  
The CalSim II simulation assumes that current Delta water quality regulations (contained in the State 

Water Resources Control Board’s Decision 1641) are in place for the Current (2009) Condition study. The 
simulation also incorporates the requirements of the FWS’ and NMFS’ biological opinions. Additional 
information on the characterization of the biological opinions in the model is found in Appendix A. The 
amount of exports allowed while achieving the Old River and Middle River flow targets are assumed to be 
shared equally between the CVP and the SWP. Combined CVP and SWP exports also are assumed 
constrained according to the NMFS BO Action 4.2.1 during April 1 to May 31. The specific rules for this 
restriction are included in Appendix A. 

The simulation of current conditions in the 2007 report assumes the same D-1641 requirements for Delta 
water quality, but instead assumes an April 15 to May 15 export restriction and Old River and Middle River 
flow targets from the interim operating rules ordered by the federal court.  

Annual Estimates of SWP Deliveries  
The CalSim II estimates for the SWP Table A and Article 21 annual deliveries for the Current (2009) 

Condition are presented in Appendix B. These values are analyzed in the following sections.  

SWP Table A Deliveries under Different Hydrologic Scenarios  
Table 6.3 contains the average, maximum, and minimum estimates of Table A deliveries from the Delta 

under Current Conditions from the 2007 SWP Delivery Reliability Report and under 2009 assumptions that 
include the biological opinions’ requirements. The estimated probabilities for a given amount of annual 
SWP delivery under Current (2009) Conditions are presented in Figure 6.1. 
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Table 6. 3  SWP Table A delivery from the Delta under Current Conditions 

 

Study of  
Current Conditions 

Average Delivery Maximum Delivery Minimum Delivery 

taf /year % of maximum  
SWP Table A1 

taf /year % of maximum  
SWP Table A1 

taf /year % of maximum  
SWP Table A1 

2007 SWP Delivery 
Reliability Report, Study 
20072 

2595    63%  3711    90%  243    6% 

Updated Studies (2009) 2483 60% 3338    81% 301    7% 

1/  4,133 taf /year 
2/  Values reflect averaging annual deliveries from the two scenarios of Old and Middle River flow 

targets 
 
Table 6.3 shows that under updated Current (2009) Conditions, average SWP annual delivery amounts 

may decrease 3% of maximum SWP Table A when compared to the earlier estimate, from 63% to 60%. 
This decrease is about 110 taf and is primarily due to the required actions in the biological opinions 
reducing the amount of Delta water available for export by the SWP in comparison to the effect of the Old 
River and Middle River flow targets in the 2007 study. The maximum delivery of 90% for the 2007 study is 
reduced by 370 taf to 81% for the updated study. The estimate of minimum SWP Table A delivery actually 
increases slightly.  

Table 6.4 includes estimates of SWP Table A deliveries for Current (2009) Conditions under an 
assumed repetition of historical drought periods. The years are identified as dry by the Eight River Index, a 
good indicator of the relative amount of water supply available to the SWP. The Eight River Index is the 
sum of the unimpaired runoff from the four rivers in the Sacramento Basin used to define water conditions 
in the basin plus the four rivers in the San Joaquin Basin, which correspondingly define water conditions in 
that basin. The eight rivers are the Sacramento, Feather, Yuba, American, Stanislaus, Tuolumne, Merced, 
and San Joaquin. Table 6.4 also includes the average deliveries for comparison purposes.  
 

Table 6. 4  Average and dry period SWP Table A deliveries from the Delta under Current Conditions 

 

Study of Current 
Conditions 

SWP Table A delivery from the Delta (in percent of maximum SWP Table A1) 

Long-term 
Average 

Single    
dry year   

1977 

2-year 
drought 

1976-1977 

4-year  
drought 

1931-1934 

6-year  
drought 

1987-1992 

6-year 
drought 

1929-1934 

2007 SWP Delivery 
Reliability Report, 
Study 20072 

63% 6% 34% 35% 35% 34% 

Updated Studies 
(2009) 

60% 7% 36% 34% 35% 34% 

1/  4,133 taf /year  
2/  Values reflect averaging annual deliveries from the two scenarios of Old and Middle River flow 

targets 
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Table 6.4 shows that estimates of updated SWP deliveries under Current (2009) Conditions during dry 
periods are about the same as earlier estimates. The four-year drought of 1931-1934 is estimated to provide 
34% of maximum SWP Table A; a reduction of 41 taf/year when compared to the 2007 estimate. The 
two-year drought of 1976-1977 is an exception with SWP deliveries estimated to increase 2% of maximum 
SWP Table A, from 34% to 36%. This increase in delivery in 1976-1977 is due to the use of Article 56 
carryover storage in the 2009 studies for this report. In the Current (2009) Condition study, 470 taf of water 
allocated in 1975 is carried over and used in January through March of 1976. Article 56 carryover storage 
was not modeled for 2007 report studies. 

Table 6.5 summarizes SWP Table A deliveries under an assumed repetition of historical wet periods 
under Current (2009) Conditions. As with drought years, the Eight River Index is used to identify wet years. 
Table 6.5 shows that estimates of SWP deliveries under updated Current (2009) Conditions may either 
increase or decrease from earlier estimates during wet years. Decreases in SWP deliveries for these wet 
periods generally range from 0 to 5% of maximum SWP Table A (0 to 206 taf/year). These decreases are 
due to the requirements of the biological opinions. The increases in delivery in 1983 and 1982-1983 are due 
to an assumed increase in demand compared to the 2007 report. 

 
Table 6. 5  Average and wet years SWP Table A delivery from the Delta under Current Conditions 

 

Study of Current 
Conditions 

SWP Table A delivery from the Delta (in percent of maximum SWP Table A1) 

Long-term 
Average    

Single     
wet year 

1983      

2-year     
wet       

1982-1983   

4-year     
wet       

1980-1983   

6-year     
wet       

1978-1983   

10-year     
wet       

1978-1987  

2007 SWP Delivery 
Reliability Report,  
Study 20072 

63% 60% 66% 68% 73% 71% 

Updated Studies 
(2009) 

60% 68% 71% 68% 68% 67% 

1/  4,133 taf/year 
2/  Values reflect averaging annual deliveries from the two scenarios of Old and Middle River flow 

targets 

Article 21 Deliveries under Different Hydrologic Scenarios  
State Water Project water delivery is a combination of both Table A deliveries and the use of Article 21 

by some contractors to store water locally at times when extra water and capacity is available beyond that 
needed by normal SWP operations. Table 6.6 contains the average, maximum, and minimum SWP Article 
21 deliveries over the 1922-2003 period for the earlier study and the updated simulation. Comparing the 
estimates of SWP Article 21 deliveries, the updated estimates show higher delivery amounts for the 
maximum delivery over the simulation period. The estimated maximum Article 21 delivery is increased by 
260 taf. This increase is due to the higher Article 21 demands assumed for the 2009 studies. The minimum 
Article 21 delivery for the updated study is 2 taf/yr compared to 0 taf/yr for the 2007 report. This higher 
minimum delivery is due to a revised assumption in the updated studies that allows the diversion of Article 
21 water to the North Bay Aqueduct whenever such water is available in the Delta. In the 2007 report, 
Article 21 deliveries to North Bay Aqueduct were assumed to be dependent on the availability of Banks 
pumping capacity to serve all Article 21 demands. The estimated average Article 21 deliveries are the same 
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under the updated Current (2009) Conditions compared to the 2007 report. 
 

Table 6. 6  Annual SWP Article 21 delivery from the Delta under Current Conditions 

Study of Current 
Conditions 

Average delivery  
(taf) 

Maximum delivery  
(taf) 

Minimum delivery  
(taf) 

2007 SWP Delivery 
Reliability Report, 
Study 20071 

85 590 0 

Updated Studies 
(2009) 

85 850 2 

1/  Values reflect averaging annual deliveries from the two scenarios of Old and Middle River flow 
targets 

 
Because Article 21 exports happen sporadically, it is best to evaluate the effects by looking at specific 

years. Table 6.7 shows the updated and earlier estimates of Article 21 deliveries by year during dry periods. 
Under the updated Current (2009) Conditions, Article 21 deliveries are estimated to be significantly 
increased during the years 1932 and 1933. These increases are primarily the result of the assumed higher 
Article 21 demand. Table 6.7 illustrates that opportunities for delivering Article 21 water exist even during 
drought periods,  

Table 6.8 shows the updated and earlier estimates of Article 21 deliveries by year during the 1978-1987 
wet period. Under Current (2009) Conditions, updated estimated Article 21 delivery can increase up to 450 
taf in an individual year, compared to earlier estimates. Once again, the increases in Article 21 are due to the 
high level of assumed demand. In two years, 1978 and 1982, the estimated Article 21deliveries decrease 
when compared to earlier estimates.  
 

Table 6. 7  Average and dry year SWP Article 21 delivery under Current Conditions (taf per year) 

Year 2007 SWP Delivery Reliability Report,  
Study 20071 

Updated                   
Studies (2009) 

1929 
1930 
1931 
1932 
1933 
1934 

1976 
1977 

1987 
1988 
1989 
1990 
1991 
1992 

Long-term average 

0 
0 
0 
0 

40 
0 

5 
0 

0 
0 
0 
0 
0 
0 

85 

10 
10 
8 

160 
390 

8 

9 
2 

9 
10 
10 
10 
12 
10 

85 

1/  Values reflect averaging annual deliveries from the two scenarios of Old and Middle River flow 
targets 
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Table 6. 8  Average and wet year SWP Article 21 delivery under Current Conditions (taf per year) 

Year 2007 SWP Delivery Reliability Report,  
Study 20071 

Updated                   
Studies (2009) 

1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 

1978-87 average 

Long-term average 

100 
0 

190 
0 

490 
400 
460 
0 

30 
0 

170 

85 

2 
120 
190 

8 
460 
850 
510 

2 
140 

9 

230 

85 

1/  Values reflect averaging annual deliveries from the two scenarios of Old and Middle River flow 
targets 

 

SWP Table A Delivery Probability  
The probability that a given level of SWP Table A amount will be delivered from the Delta is shown for 

Current (2009) Conditions in Figure 6.1. Results from the 2007 SWP Delivery Reliability Report and 
updated estimates for 2009 are shown. Probability values for Current (2009) Conditions are presented in 
Appendix B. To use Figure 6.1, one would first locate the value for the specific percent exceedence along 
the horizontal axis (x-axis) of the graph, move vertically upward to the curve, then horizontally to the 
vertical axis (y-axis) and read the annual delivery. For example, for a 50% exceedence, the corresponding 
annual SWP Delta deliveries would be about 2,980 taf (72% of maximum Table A) from previous estimates 
and 2,675 taf (65% of maximum Table A) for the updated estimates. The numerical data for this figure is 
included in Appendix B and should be referenced for specific values corresponding to specific 
exceedences. 

Figure 6.1 shows that under Current (2007) Conditions, for probabilities of exceedence less than 55%, 
updated annual Table A deliveries can be 300 to 400 taf less than the earlier estimates. Annual Table A 
deliveries associated with exceedences greater than 70% are generally more than the 2007 study by about 
200 taf. Table 6.9 contains the values for SWP Delta deliveries corresponding to 25%, 50%, and 75% 
exceedence. The information in Table 6.9 can be stated as follows: 

For any given year,  
• There is a 25% chance that SWP deliveries will be at or above 2,920 taf. 
• There is an equal chance (50%) that SWP deliveries will be above or below 2,675 taf. 
• There is 75% chance that SWP deliveries will be above 2,397 taf. Another way to state this is 

that there is a 25% chance that deliveries will be below this value. 
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Figure 6. 1  SWP Table A delivery probability under Current Conditions 

 
  
 

Table 6. 9  Highlighted SWP Table A delivery percent exceedence values under Current Conditions 

  

Exceedence 

Annual SWP Table A Delivery (taf) Change in delivery 

compared to 2007 report

(taf) 
2007 SWP Delivery Reliability Report, Study 

20071 

Updated Studies 

(2009) 

25% 3218 2920 -298 

50% 2976 2675 -301 

75% 2168 2397 +229 

1/  Values reflect averaging annual deliveries from the two scenarios of Old and Middle River flow 
targets 

Assessment of SWP Delivery Reliability under Future 
(2029) conditions  

Future Conditions refer to conditions that are assumed in effect in the year 2029. These conditions as 
described below include effects of climate change and the same requirements of the biological opinions 
assumed under Current Conditions. Results from the CalSim II simulations for the 2007 SWP Delivery 
Reliability Report under 2027 future scenario (Study 2027) are presented throughout this section for 
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comparison purposes. A detailed list of the study assumptions for this report is presented in Appendix A. 

Availability of Source Water  
DWR’s 2009 report, Using Future Climate Projections to Support Water Resources Decision Making in 

California (Chung et al., 2009) evaluates possible future effects on California water supply through CalSim 
II simulations with hydrologic sequences which reflect different scenarios of climate change. The 82-year 
hydrologic sequence used to develop the delivery estimations for the 2029 study discussed below is based 
upon the methods used in Using Future Climate Projections. The method for developing the hydrologic 
sequence for 2029 is described in Appendix B. 

It was pointed out earlier in Chapter 4 of this report that the studies in Using Future Climate Projections 
of potential climate changes by mid-century indicate a potential for operational interruptions due to one or 
more reservoirs reaching minimum levels of storage. The study for 2029 conditions indicates a slight 
increase in system vulnerability when compared with the 2009 study but it does not approach the levels 
forecasted in Using Future Climate Projections. For the 2029 study, it is assumed that actions such as a 
program to acquire water to meet Delta water quality objectives would be implemented to maintain system 
operation. 

Demand for Delta Water  
The SWP contractors’ SWP Table A demands for deliveries from the Delta assumed for 2029 and for 

Study 2027 are shown in Table 6.10. The maximum annual SWP Table A demand of 4,133 taf is assumed 
in all 82 years of the simulation. There is no variation in demand due to different annual hydrologic 
conditions. The assumed demands for 2029 are the same as the demands presently developed for the 
Bay-Delta Conservation Plan. 
 

Table 6. 10  SWP Table A demands from the Delta under Future Conditions 

 

Study of                   
Future Conditions 

Average Demand Maximum Demand Minimum Demand 

taf /year % of 
maximum 

SWP Table A1 

taf /year % of 
maximum 

SWP Table A1 

taf /year % of maximum 
SWP Table A1 

2007 SWP Delivery 
Reliability Report, Study 
2027 

4111    99% 4133    100% 3935    95% 

Updated Studies (2029) 4133    100% 4133    100% 4133    100% 

1/  4,133 taf /year. 
 
The assumed Article 21 demands, shown in Table 6.11, are higher than the demands assumed for study 

2027 and are at the same level as the Article 21 demands assumed for the 2009 study. This assumption 
reflects a condition in which SWP contractors are able to use essentially any available Article 21 water 
when conveyance capacity for Article 21 water exists in the SWP delivery system.  
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Table 6. 11  Article 21 demands from the Delta under Future Conditions 

 

Study of  
Future Conditions 

Maximum Article 21 demand (taf/month)1      

December - March April - November 

2007 SWP Delivery Reliability 
Report, Study 2027 

184            84 

Updated Studies (2029) 414            214 

1/  The CalSim II simulations deliver up to these demands in any month in which appropriate 
conditions exist. However, the actual capability of SWP water contractors to take this amount of 
Article 21 is not the sum of these maximum monthly values. 

Ability to Convey Source Water to the Desired Point of Delivery  
One of the most significant assumptions regarding SWP conveyance is that the rules and facilities 

related to Delta conveyance will remain at the status quo. That is, no new facilities are assumed to be in 
place to convey water through or around the Delta. As noted in Chapter 3, there are several processes under 
way to identify modifications to the existing method of conveying water through the Delta to reduce the 
conflict between fishery concerns and water supply reliability. However, these programs are not at a stage 
where such changes can be used in this report. The CalSim II simulations for 2029 scenarios assume the 
current Delta water quality regulations (contained in the State Water Resources Control Board’s Decision 
1641) are in place as well as the requirements of the USFWS and NMFS biological opinions. The exports 
resulting from meeting Old River and Middle River flow targets related to delta smelt are again assumed 
shared equally between the CVP and the SWP.  

The simulations of Future Conditions in the 2007 report (study 2027) also assumed D-1641 Delta water 
quality requirements but it assumed that flow restrictions for Old River and Middle River ordered by the 
federal court in December 2007 were in place.  

To simulate the assumed 2029 conditions, two CalSim II simulations are needed: a scenario with climate 
change and a scenario assuming no climate change. SWP deliveries derived from these two simulations 
were modified as explained below before being used to describe Future (2029) Conditions. 

Presentation of CalSim II Results  
For the purpose of describing SWP deliveries under Future Conditions in this chapter, the annual 

deliveries with climate change simulated by CalSim II have been adjusted to better estimate deliveries 
reflecting 2029 conditions. The climate change scenario for Future Conditions assumes projections of 
climate and hydrology for the year 2050. Currently, 2029 climate change projections are not available. In 
order to estimate SWP deliveries 20 years in the future with potential changes in climate, annual SWP 
deliveries were interpolated between deliveries from the CalSim II simulation with the climate change 
scenario and deliveries from the CalSim II simulation which assumes no climate change. Both CalSim II 
simulations for future conditions assume a 2029 SWP demand level.  

The following tables and graph contain the interpolated values from these two simulations. The annual 
SWP Table A and Article 21 deliveries for the two simulations upon which the information in this section is 
based are presented in Appendix B.  
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 SWP Table A Deliveries under the Future Hydrologic Scenario 
Table 6.12 contains the average, maximum, and minimum estimates of SWP Table A deliveries from 

the Delta under Future Conditions of study 2027 from the 2007 SWP Delivery Reliability Report and under 
the updated 2029 assumptions. The estimated probabilities for a given amount of annual SWP delivery 
under Future (2029) Conditions and those for the 2027 conditions are presented in Figure 6.4.  

Table 6.12 shows that under the updated Future (2029) Conditions, average SWP delivery amounts may 
decrease from 6 to 9% of maximum SWP Table A (240 taf /yr to 360 taf/yr) when compared to the earlier 
estimates. This decrease in deliveries is primarily due to the effect of the biological opinions’ requirements 
in reducing the amount of Delta water available for export by the SWP in comparison to the effect of the 
Old River and Middle River flow targets assumed for the 2027 study. Differences in the assumed 
hydrologic changes associated with climate change could also affect deliveries. The estimate of minimum 
annual SWP Table A delivery for the updated study is shown to increase from 4 to 5% of maximum SWP 
Table A amounts (165 taf/yr to 200 taf/yr). Minimum annual deliveries are associated with the conditions 
simulated for year 1977, the driest year on record. 

Table 6.13 includes estimates of SWP Table A deliveries for a single-year and multiyear droughts. It 
also includes the average of the SWP Table A deliveries for comparison purposes. Estimates of updated 
SWP deliveries under Future (2029) Conditions during dry periods are about the same as the 2007 report for 
four-year and six-year droughts. The six-year drought of 1987-1992 is estimated to provide 32% of 
maximum SWP Table A, a reduction of 1% to 3% when compared to the 2007 estimate. Updated SWP 
deliveries in the 1976-1977 drought increase by 11% to 12% of maximum Table A (about 450 taf/yr) 
compared to the earlier studies. About 180 taf of this increase is due to water allocated in 1975 and 
delivered in 1976 under the Article 56 carryover program. 

 
 

Table 6. 12  SWP Table A delivery from the Delta under Future Conditions 

 

Study of  
Future Conditions 

Average Delivery Maximum Delivery Minimum Delivery 

taf /year % of maximum  
SWP Table A1 

taf /year % of maximum  
SWP Table A1 

taf /year % of maximum  
SWP Table A1 

2007 SWP Delivery 
Reliability Report, Study 
20272 

2724 – 
2850    

66 – 69% 4133    100% 255 – 
293    

6 – 7% 

Updated Studies (2029)   2487 60% 3999    97% 458 11% 

1/  4,133 taf /year  
2/  Range in values reflects four modified scenarios of climate change: annual SWP Table A deliveries 

were first interpolated between full 2050 level and no climate change scenarios, then averaged over 
the two scenarios of Old and Middle River flow targets. 
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Table 6. 13  Average and dry period SWP Table A deliveries from the Delta under Future Conditions 

 

Study of  
Future conditions 

SWP Table A delivery from the Delta (in percent of maximum Table A1) 

Long-term   
Average    

 

Single     
dry year    

1977 

2-year     
drought 

1976-1977 

4-year     
drought 

1931-1934 

6-year     
drought 

1987-1992 

6-year 
drought 

1929-1934 

2007 SWP Delivery 
Reliability Report, 
Study 20272 

66 – 69% 6-7% 26 – 27% 32 – 37% 33 – 35% 33 – 36% 

Updated Studies 
(2029) 

60% 11% 38% 35% 32% 36% 

1/  4,133 taf /year   
2/  Range in values reflects four modified scenarios of climate change: annual SWP Table A deliveries 

were first interpolated between full 2050 level and no climate change scenarios, then averaged over 
the two scenarios of Old and Middle River flow targets. 

  
Table 6.14 summarizes SWP Table A deliveries under an assumed repetition of historical wet periods 

under Future Conditions. As with drought years, the Eight River Index is used to identify wet years. SWP 
deliveries increase in 1983 compared to earlier studies by 3% of maximum SWP Table A due to an assumed 
increase in demand. Reductions in delivery amounts are significant for the two-, four-, six-, and 10-year wet 
periods. The highest reduction occurs in the 1978-1987 period and ranges from 8% to 11% of maximum 
SWP Table A. This is a reduction of 330 taf/yr to 450 taf/yr.  

 
Table 6. 14  Average and wet period SWP Table A deliveries from the Delta under Future Conditions 

 

Study of Future 
Conditions 

SWP Table A delivery from the Delta (in percent of maximum Table A1) 

Long-term 
average 

Single     
wet year  

1983 

 
2-year wet   
1982-1983 

 
4-year wet   
1980-1983 

 
6-year wet   
1978-1983 

 
10-year wet
 1978-1987 

2007 SWP Delivery 
Reliability Report,  
Study 20272 

 
66 – 69% 

 
94% 

 
97% 

 
86 – 87% 

 
84 – 87% 

 
80 – 83% 

Updated Studies 
(2029) 

60%  97% 93% 82%  79%  72%  

1/  4,133 taf/year 
2/  Range in values reflects four modified scenarios of climate change: annual SWP Table A deliveries 

were first interpolated between full 2050 level and no climate change scenarios, then averaged over 
the two scenarios of Old and Middle River flow targets. 

Article 21 Deliveries under Different Hydrologic Scenarios  
Table 6.15 contains the average, maximum, and minimum SWP Article 21 delivery estimates over the 

1922-2003 period for the updated simulations of Future (2029) Conditions. Comparing the estimates of 
SWP Article 21 deliveries, the updated estimates show more delivery amounts on average and for the 
maximum annual delivery over the simulation period. Estimated average Article 21 delivery under the 
updated Future (2029) Conditions is 30 taf/yr more than the corresponding estimate in the 2007 SWP 
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Delivery Reliability Report. Estimated maximum annual Article 21 delivery is increased about 120 taf. 
These increases are due to the assumed higher Article 21 demands in the 2029 studies. The minimum 
Article 21 delivery for the updated study is 1 taf/yr compared to 0 taf/yr for the 2007 report. This higher 
minimum delivery is due to a revised assumption in the updated studies that allows the diversion of Article 
21 water to the North Bay Aqueduct whenever such water is available in the Delta. In the 2007 report, 
Article 21 deliveries to North Bay Aqueduct were assumed to be dependent on the available Harvey O. 
Banks pumping capacity to serve all Article 21 demands. 

 
Table 6. 15  Annual SWP Article 21 delivery from the Delta under Future Conditions 

Study of  
Future Conditions 

Average delivery  
(taf) 

Maximum delivery 
(taf) 

Minimum delivery  
(taf) 

2007 SWP Delivery Reliability 
Report, Study 20271 

30 410 – 420 0 

Updated Studies (2029) 60 540 1 

1/  Range in values reflects four modified scenarios of climate change: annual SWP Table A deliveries 
were first interpolated between full 2050 level and no climate change scenarios, then averaged over 
the two scenarios of Old and Middle River flow targets. 

 
Table 6.16 contains the estimates for Article 21 deliveries during historical dry periods. The Article 21 

deliveries for the updated 2029 study have a dry period maximum of 370 taf/yr compared to 90 taf/yr for the 
2027 studies. Table 6.16 illustrates that opportunities for delivering Article 21 water exist even during 
drought periods.  

Table 6.17 shows updated and earlier estimates of Article 21 deliveries by year during the 1978-1987 
wet period. The availability of Article 21 deliveries is also increased for this wet period. The average 
Article 21 delivery for the 1978-1987 period under Future (2029) Conditions is 140 taf/yr, compared to a 
range of 90 taf/yr to 100 taf/yr for the 2027 studies.  
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Table 6. 16  Average and dry year SWP Article 21 delivery under Future Conditions (taf per year) 

Year 2007 SWP Delivery Reliability Report,  
Study 20271 

Updated                       
Studies (2029) 

1929 
1930 
1931 
1932 
1933 
1934 

1976 
1977 

1987 
1988 
1989 
1990 
1991 
1992 

Long-term 
Average 

0 
0 
0 

0 – 40 
20 – 90 
0 – 10 

0 
0 – 10 

0 
0 
0 
0 
0 
0 

 
30 

160 
10 
8 

370 
230 
70 

12 
3 

60 
60 
6 

11 
13 
9 

 
60 

1/  Range in values reflects four modified scenarios of climate change: annual SWP Table A deliveries 
were first interpolated between full 2050 level and no climate change scenarios, then averaged over 
the two scenarios of Old and Middle River flow targets.  

 
 

Table 6. 17  Average and wet year SWP Article 21 delivery under Future Conditions (taf per year) 

Year 2007 SWP Delivery Reliability Report,  
Study 20271 

Updated                      
Studies (2029) 

1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 

1978-87 
Average 

Long-term 
Average 

40 – 150 
0 

90 – 130  
0 
0 

270 – 290  
410 – 420  

0 
0 – 10  

0 

 
90 – 100  

 
30 

70 
11 
30  
14 
100 
510  
540  
9 
50  
60 

 
140  

 
60 

1/  Range in values reflects four modified scenarios of climate change: annual SWP Table A deliveries 
were first interpolated between full 2050 level and no climate change scenarios, then averaged over 
the two scenarios of Old and Middle River flow targets. 
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SWP Table A Delivery Probability 
The probability that a given level of SWP Table A amount will be delivered from the Delta is shown for 

Future (2029) Conditions in Figure 6.4. Results of the 2027 studies from the 2007 SWP Delivery Reliability 
Report and the updated 2029 study are shown. Probabilities for 2027 conditions are shown as a set of dotted 
lines representing the four climate change scenarios analyzed in the 2007 report. 

Figure 6.2 shows that under Future (2029) Conditions, for probabilities of exceedence under 60%, 
updated annual SWP Table A deliveries can be significantly less than the earlier estimates. For example, a 
delivery estimate which has a 40% chance of being larger is reduced to about 2,700 taf/yr (65% of 
maximum Table A) in the updated study from the earlier estimates of about 3,260 taf to 3,450 taf annually 
(79-83% of maximum Table A). The information upon which Figure 6.2 is based for the updated future 
condition is contained in Tables B.4 and B.5 in Appendix B. 
 
Figure 6. 2  SWP Delta Table A delivery probability under Future Conditions 

 
 
 
Table 6.18 presents the SWP Table A annual deliveries associated with 25%, 50%, and 75% exceedence 

illustrated in Figure 6.2 and contained in Table B.5. The information in this table can be stated as follows: 
For any given year,  

• There is 1 chance in 4 (25% chance) that SWP deliveries will be at or above 2,915 taf. 
• There is an equal chance (50% chance) that SWP deliveries will be above or below 2,596 taf. 
• There is 75% chance that SWP deliveries will be above 2,137 taf. Another way to state this is 

that there is a 25% chance that deliveries will be below this range. 
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Table 6. 18  Highlighted SWP Table A delivery percent exceedence values under Future Conditions 

  
Exceedence 

Annual SWP Table A Delivery (taf) 
Change in delivery 

in updated studies compared to 
2007 report (taf) 

2007 SWP Delivery Reliability 
Report, Study 20271 

Updated           
Studies (2029)2 

25% 3687 – 3815 2915 -772 to -900 

50% 2967 – 3205 2596 -371 to -609 

75% 1860 – 2077 2137 +60 to +277 

1/  Range in value reflects four modified scenarios of climate change. 
2/  Annual SWP Table A deliveries were interpolated between year 2050 with climate change and no 

climate change scenarios.  

Comparing Current and Future SWP Delivery Reliability  
The results presented earlier in this chapter compare updated delivery projections for both the current 

and future scenarios with those contained in the 2007 Delivery Reliability Report. The comparisons show 
that deliveries are estimated to be less than projected in the 2007 report due to implementing the 
requirements of the recent biological opinions and, for the future projection, a change in the assumed 
climate change scenario. This section presents the same CalSim II simulation-based results as a comparison 
of current reliability, projected for 2009, to the future reliability, projected for 2029. Comparisons to the 
results of the 2007 SWP Delivery Reliability Report are also included 

SWP Table A Deliveries under Different Hydrologic Scenarios 
Tables 6.19, 6.20, and 6.21 summarize the estimated Table A deliveries from the Delta under current 

and future conditions from the 2007 SWP Delivery Reliability Report and as derived from the updated 
CalSim II simulations for this report. A significant observation involves the change over the twenty-year 
period of the average amount of projected Table A deliveries. In the 2007 report, average future SWP 
deliveries are projected to increase 3 to 6 percent of maximum Table A whereas, under the updated 
estimate, the average delivery does not change. The updated average annual delivery is estimated to remain 
at 60% of maximum Table A in the future.  

In both the 2007 report and this updated report, the changes between current and future deliveries 
fluctuate within 4 percentage points during dry periods greater than 2 years (Table 6.20), and increase 
during wet periods (Table 6.21). The increases during the wet periods for both sets of studies become less as 
the wet periods lengthen. For the 2007 report, these increases range from 34% of maximum Table A for a 
single year to 9% for the 10-year period. For the updated study, the increases range from 29% for the single 
year to 5% for the 10-year period. The amounts of the increases for the updated estimates are consistently 
less than those for the 2007 report. This is primarily due to the SWP demands assumed for the updated 
study for current conditions and the climate change scenario assumed for the updated future condition that 
now includes sea level rise. The assumed demands are very similar between the current and future updated 
studies whereas the assumed demand for the 2027 study is significantly higher than the assumed demand in 
the 2007 study.  

The projections for the single-year and 2-year drought periods are very sensitive to the assumed 
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conditions immediately preceding the drought and the operational rules for the SWP. Two key factors are 
the reservoir storages assumed at the beginning of the period and the amount of water allocated under Table 
A for the previous year being carried over into the subsequent year. Under a 2-year drought condition 
(1976-1977), the 2007 report estimates the future SWP Table A deliveries as being lower than the projected 
current deliveries by as much as 8% of maximum SWP Table A (Table 6.20). The updated estimates 
indicate that future SWP Table A deliveries under the 2-year drought period could be slightly higher than 
under Current (2009) Conditions (Table 6.20). The updated future SWP Table A deliveries for a single dry 
year are estimated to be higher than the 2009 study by 4% of maximum SWP Table A. 

 
 

Table 6. 19  SWP Table A delivery from Delta under Current and Future Conditions 

 Average Delivery Maximum Delivery Minimum Delivery 

taf /year % of 
maximum 

SWP     
Table A1 

taf /year % of 
maximum   

SWP     
Table A1 

taf /year % of 
maximum   

SWP     
Table A1 

2007 SWP Delivery 
Reliability Report  
 
Current (2007) 

Future (2027) 2 

 

 

2595 

2724 – 2850 

 

 

63% 

66 – 69% 

 

 

3711 

4133 

 

 

90% 

100% 

 

 

243 

255 – 293 

 

 

6% 

6 – 7% 

Updated Studies 

Current (2009) 

Future (2029) 

 

2483 

2487 

 

60% 

60% 

 

3338 

3999 

 

81% 

97% 

 

301 

458 

 

7% 

11% 

1/  4,133 taf /year  
2/  Range in values reflects four modified scenarios of climate change: annual SWP Table A deliveries 

were first interpolated between full 2050 level and no climate change scenarios, then averaged over 
the two scenarios of Old and Middle River flow targets. 
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Table 6. 20  Average and dry period SWP Table A deliveries from the Delta under Current and Future 
Conditions 

 

 

SWP Table A delivery from the Delta (in percent of maximum Table A1) 

Long-term   
Average 

Single    
dry year   

1977 

2-year     
drought    

1976-1977 

4-year      
drought   

1931-1934 

6-year      
drought     

1987-1992 

6-year 
drought      

1929-1934 

2007 SWP Delivery 
Reliability Report 

Current (2007) 

Future (2027) 2  

 
 

63% 

66 – 69% 

 
 

6% 

6-7% 

 
 

34% 

26 – 27% 

 
 

35% 

32 – 37% 

 
 

35% 

33 – 35% 

 
 

34% 

33 – 36% 

Updated Studies 

Current (2009) 

Future (2029)  

 

60% 

60% 

 

7% 

11% 

 

36% 

38% 

 

34% 

35% 

 

35% 

32% 

 

34% 

36% 

1/  4,133 taf /year  
2/  Range in values reflects four modified scenarios of climate change: annual Table A deliveries were 

first interpolated between full 2050 level and no climate change scenarios, then averaged over the 
two scenarios of Old and Middle River flow targets.       

 
 
Table 6. 21  Average and wet period SWP Table A deliveries from the Delta under Current and Future 

Conditions 

 SWP Table A delivery from the Delta (in percent of maximum Table A1) 

Long-term   
Average 

Single    
wet year 

1983 

2-year     
wet       

1982-1983 

4-year     
wet       

1980-1983 

6-year     
wet       

1978-1983 

10-year    
wet 

  
1978-1987 

2007 SWP Delivery 
Reliability Report 

Current (2007) 

Future (2027) 2 

 

 
63% 

66 – 69% 

 

 
60% 

94% 

 

 
66% 

97% 

 

 
68% 

86 – 87% 

 

 
73% 

84 – 87% 

 

 
71% 

80 – 83% 

Updated Studies 

Current (2009) 

Future (2029) 

 

60% 

60% 

 

68% 

97% 

 

71% 

93% 

 

68% 

82% 

 

68% 

79% 

 

67% 

72% 

1/  4,133 taf /year  
2/  Range in values reflects four modified scenarios of climate change: annual SWP Table A deliveries 

were first interpolated between full 2050 level and no climate change scenarios, then averaged over 
the two scenarios of Old and Middle River flow targets. 
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Article 21 Deliveries under Different Hydrologic Scenarios  
Tables 6.22, 6.23, and 6.24 contain summaries and highlights of estimated SWP Article 21 deliveries 

from the Delta under current and Future Conditions from the 2007 SWP Delivery Reliability Report and as 
derived from updated CalSim II simulations for this report. The studies for the 2007 report and this updated 
report conclude lower amounts of deliveries will be made in the future under Article 21. Updated estimates 
of future SWP Article 21 deliveries may increase over updated current values for specific years; however, 
the long-term average future Article 21 delivery is reduced to about two-thirds of the estimate for the 
current (2009) scenario. Because the updated studies include the assumption that the SWP water contractors 
have a much greater ability receive water under Article 21, the updated studies show greater annual 
variation in the amount of Article 21 deliveries when compared to the 2007 report. 

 
 

Table 6. 22  Annual SWP Article 21 delivery from the Delta under Current and Future Conditions 

 Average delivery  
(taf) 

Maximum delivery 
(taf) 

Minimum delivery  
(taf) 

2007 SWP Delivery 
Reliability Report 

Current (2007) 

Future (2027) 1 

 
 

85 

30 

 
 

590 

410 – 420 

 
 

0 

0 

Updated Studies 

Current (2009) 

Future (2029) 

 

85 

60 

 

850 

540 

 

2 

1 

1/  Range in values reflects four modified scenarios of climate change: annual SWP Table A deliveries 
were first interpolated between full 2050 level and no climate change scenarios, then averaged over 
the two scenarios of Old and Middle River flow targets. 
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Table 6. 23  Average and dry year SWP Article 21 delivery under Current and Future Conditions (taf per 
year) 

 

Year 

2007 SWP Delivery Reliability Report Updated Studies 

Current (2007)     Future (2027) 1 Current (2009)      Future (2029) 

1929 
1930 
1931 
1932 
1933 
1934 

1976 
1977 

1987 
1988 
1989 
1990 
1991 
1992 

Long-term 
Average 

0 
0 
0 
0 

40 
0 

5 
0 

0 
0 
0 
0 
0 
0 

 
85 

0 
0 
0 

0 – 40 
20 – 90 
0 – 10 

0 
0 – 10 

0 
0 
0 
0 
0 
0 

 
30 

10 
10 
8 

160 
390 
8 

9 
2 

9 
10 
10 
10 
12 
10 

 
85 

160 
10 
8 

370 
230 
70 

12 
3 

60 
60 
6 

11 
13 
9 

 
60 

1/  Range in values reflects four modified scenarios of climate change: annual SWP Table A deliveries 
were first interpolated between full 2050 level and no climate change scenarios, then averaged over 
the two scenarios of Old and Middle River flow targets. 

 
 
Table 6. 24  Average and wet year SWP Article 21 delivery under Current and Future Conditions (taf per 

year) 

 

Year 

2007 SWP Delivery Reliability Report Updated Studies 

Current (2007)     Future (2027) 1 Current (2009)     Future (2029) 

1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 

 
1978-87 Average 

Long-term Average 

100 
0 

190 
0 

490 
400 
460 

0 
30 
0 
 

170 

 
85 

40 – 150 
0 

90 – 130 
0 
0 

270 – 290 
410 – 420 

0 
0 – 10  

0 
 

90 – 100 

 
30 

2 
120 
190 

8 
460 
850 
510 

2 
140 

9 
 

230 

 
85 

70 
11 
30  
14 

100 
510  
540  
9 

50 
60 
 

140 

 
60 

1/  Range in values reflects four modified scenarios of climate change: annual SWP Table A deliveries 
were first interpolated between full 2050 level and no climate change scenarios, then averaged over 
the two scenarios of Old and Middle River flow targets. 
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SWP Table A Delivery Probability 
The current and future probability that a given level of SWP Table A amount will be delivered from the 

Delta is shown in Figure 6.3 from the 2007 SWP Delivery Reliability Report and in Figure 6.4 for updated 
studies for this report. In the 2007 report, future SWP Table A deliveries exceeded current deliveries at 
exceedence levels less than 60%. Under the updated simulations for this report, future SWP Table A 
deliveries exceed current estimated deliveries at exceedence levels less than 15%. Above this exceedence, 
future deliveries are generally smaller than current deliveries; with the most significant reduction being 
exceedence levels of 70% and 80%. The SWP demands are very similar for the current and future scenarios 
in the updated studies. Therefore, the differences in SWP Table A delivery amounts for the updated studies 
are primarily due to the climate change scenario that is assumed. 

 
 

Figure 6. 3  Current and future SWP Table A delivery probability from the 2007 SWP Delivery Reliability 
Report 
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Figure 6. 4  Updated current and future SWP Table A delivery probability 

 
 
 
Table 6.25 presents SWP Table A delivery values which correspond to 25%, 50%, and 75% exceedence 

for current and future conditions. Previously in the 2007 report, future annual SWP deliveries were 
estimated to be larger than the estimated current deliveries by approximately 500 taf to 600 taf for 25% 
exceedence and 0 taf to 200 taf for 50% exceedence. At 75% exceedence, future study 2027 deliveries were 
estimated to be less than current 2007 study deliveries by about 100 taf to 300 taf. For the updated studies, 
future SWP Table A deliveries associated with the 25%, 50%, and 75% exceedence levels are about the 
same or lower than for the deliveries at the current level (2009). The most significant reduction in updated 
future deliveries occurs at the 75% exceedence level where future deliveries are about 260 taf less than 
under Current (2009) Conditions. As previously mentioned, this difference is primarily due to the climate 
change scenario included under Future (2029) Conditions. 

 

 

 

 

 

 

 

0

10

20

30

40

50

60

70

80

90

100

0

413

827

1240

1653

2067

2480

2893

3306

3720

4133

0102030405060708090100

pe
rc

en
t o

f f
ul

l S
W

P 
Ta

bl
e 

A 
am

ou
nt

an
nu

al
 d

el
iv

er
y 

(ta
f)

percent time at or above

Updated current condition (2009)

Updated future condition (2029)



51 
 

Table 6. 25  Highlighted SWP Table A delivery percent exceedence values under Current and Future 
Conditions 

 

 
Exceedence 

Annual SWP Table A Delivery (taf) 

2007 SWP Delivery Reliability Report      Updated  Studies 

Current (2007) Future (2027) 1 Current (2009) Future (2029) 

25% 3218 3687 – 3815 2920 2915 

50% 2976 2967 – 3205 2675 2596 

75% 2168 1860 – 2077 2397 2137 

1/   Range in values reflects four modified scenarios of climate change: annual SWP Table A deliveries 
were first interpolated between full 2050 level and no climate change scenarios, then averaged over 
the two scenarios of Old and Middle River flow targets.  
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Interpreting and   
Applying the Results   
for Local Planning 

Chapter 6 presents estimates for current-level deliveries and for deliveries 20 years in the future. 
Chapter 6 and Appendix B explain how these estimates are developed. This chapter provides guidance on 
how to apply the delivery estimates to water management plans.  

All results in this report are presented as percentages of the maximum Table A amount for SWP 
deliveries from the Delta of 4,133 taf/yr. In previous delivery reliability reports, all the percentage values of 
maximum Table A presented in the report were directly applicable to individual contractors. In this report 
however, the CalSim II simulations model the practice of certain contractors to carry over water supply 
from the year in which it was allocated and have it delivered in the following year, as allowed by Article 56 
of their contract. See Appendix D for a discussion of Article 56 carryover storage.  

The long-term average percentage values of Table A deliveries in this report continue to be directly 
applicable to all water contractors but values for individual years or averages over shorter periods of time, 
such as a dry-year period or a wet-year period, should be applied with caution as they may be affected by 
the amount of water assumed to be held over from one year and delivered in the next under Article 56. For 
values other than the long-term averages, we recommend individual contractors contact the Department of 
Water Resources’ Bay-Delta Office at (916) 653-1099 to obtain the values specific to their water agency or 
download the information directly from the SWP Delivery Reliability website at 
http://baydeltaoffice.water.ca.gov/swpreliability/index.cfm. The Bay-Delta Office should also be contacted 
with other questions regarding the use of the information contained in this report. 

The following example illustrates how to incorporate the long-term average values into a local water 
management plan. It is developed for a hypothetical SWP contractor with a maximum Table A amount of 
100,000 acre-feet per year.   

Example  
This example uses data directly from Table 6.20 for updated current and future estimates of SWP Table 

A deliveries for the long-term average. Table 7.1 shows the long-term current and future averages of Delta 
Table A deliveries interpolated for 5-year periods. Since the long-term average Table A value is 60% of 
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maximum Table A for both the current and future estimates, the interpolated value for each 5-year period is 
also 60%. Although the values shown in Tables 7.1 and 7.2 are for the period 2009 – 2029, they are the best 
estimates available for use in developing water management plans for the period 2010-2030.   

 
Table 7. 1  SWP average Table A delivery from the Delta in five-year intervals for studies 2009 and 2029 

Year 

 
 

2009 
 
 

 
 

2014 
 
 

 
 

2019 
 
 

 
 

2024 
 
 

2029 

Average Percent of 
Maximum Table A 

1922-2003 
60% 60% 60% 60% 60% 

How to Calculate Supplies  
In order to estimate delivery amounts for each 5-year increment from 2009 to 2029, multiply the 

contractor’s maximum Table A amount for a particular year by the corresponding delivery percentages for 
that year from Table 7.1. The maximum Table A amounts of each contractor are listed in Appendix C. 
Table A amounts can be amended and a contractor’s Table A amount over the next 20 years may be less 
than its maximum over some or all of this period. In this case, the contractor should use the amended Table 
A amounts for the corresponding years during this period.  

Table 7.2 shows the SWP Table A deliveries projected to be available to a hypothetical contractor with 
a maximum Table A amount of 100,000 acre-feet during average hydrologic conditions. Although the 
estimates for the SWP delivery amount is constant over the 20-year period, estimates for the long-term 
average delivery for the other sources of supply could change over the twenty-year period and, therefore, 
produce different estimates for the total water supply available to an individual contractor for each 5-year 
period.  

Data for other year types can also be presented this way. As mentioned previously, State Water Project 
contractors should contact the Bay Delta Office for their specific percentages to be used in estimating 
deliveries for a specific year or for wet or dry-year periods. 

 
Table 7. 2  Average annual SWP deliveries assuming a maximum Table A amount of 100,000 acre-feet 

(acre-feet) 
Water Supply Source 2009 2014 2019 2024 2029 

State Water Project (Table A) 60,000 60,000 60,000 60,000 60,000 
State Water Project (Article 21)1      
Groundwater      
Local Surface Water      
Transfers      
Exchanges      
Reclaimed Water      
Other (identify)      
Total      

1/  Annual Article 21 amounts vary significantly from year to year. Without the ability to store Article 21 
supply, it is not likely to contribute to local supply. See discussion of Article 21 supply in Chapter 5. 
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Appendix A.        
CalSim II Modeling 
Assumptions  

The SWP operation simulations in this report use the CalSim II model developed for the 2009 
DWR-USBR Benchmark Study that was then modified specifically for these studies. The 2009 
DWR-USBR Benchmark Study model was developed from the 2008 OCAP model and the 2008 Common 
Assumptions model. Additional information on these models is available at 
http://baydeltaoffice.water.ca.gov/swpreliability/index.cfm. The main difference between the 2009 
Benchmark Study and the 2008 OCAP and the 2008 Common Assumptions models is the representation of 
the 2008 U.S. Fish and Wildlife Service Biological Opinion for Proposed Coordinated Operation of the 
Central Valley Project (CVP) and the State Water Project (SWP) and the 2009 National Marine Fisheries 
Service Biological Opinion on the Long Term Operations of the CVP and the SWP.  

The 2008 OCAP model version was also modified to include the following changes listed below.  
1. Replacement of the previous Artificial Neural Network (ANN) with a more accurate version. 

Implementation of the new ANN in the CalSim II model produces salinities that more closely 
match those of Delta Simulation Model 2 (DSM2). 

2. More detailed representation of Delta channel configuration. This was done to capture the flow 
effects in Old and Middle Rivers. 

3. Modeling of Article 56 extended carryover deliveries that are available to SWP Table A 
contractors. 

4. Use of three delivery patterns (based on 30%, 50% and 100% allocations) which provides a 
more accurate representation of SWP deliveries. 

5. Estimation of X2 position and flow requirements using an ANN. X2 positions are now more 
similar to those calculated in DSM2.  

6. The phenomenon of sea level rise and its effect on Delta salinities is now modeled. Artificial 
Neural Networks were developed to estimate flow-salinity relationships in the Delta with an 
assumed increment of sea level rise for a mid-century condition. 

7. Modified SWP South of the Delta (SOD) allocation logic to account for export restrictions that 
are established by the new Biological Opinions. 
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All studies assume current SWP Delta diversion limits (often referred to as “Banks Pumping Plant 
capacity”), existing conveyance capacity of the upper Delta-Mendota Canal/California Aqueduct system, 
and current SWP/CVP operations agreements. The following table, A.1, is a complete list of the study 
assumptions. Tables A.2 and A.3 provide the assumptions for American River demands. 

 
 

Table A. 1  2009 Delivery Reliability Report CalSim II modeling assumptions 
 

2009 Studies 
 

2029 Studies 

Period of Simulation 82 years (1922-2003) Same 

HYDROLOGY 
Level of Development (Land Use) 2005 Level, DWR Bulletin 160-98 1 2020 Level, DWR Bulletin 160-98 2

Demands 

Sacramento River Region (excluding American River) 

CVP Land Use based, limited by Full Contract Land Use based, full build-out of 
contract amounts 

SWP (FRSA) Land Use based, limited by Full Contract Same 

Non-Project Land Use based Same 

Davis-Woodland None Proposal 2B from EIR/S 

Antioch Pre-1914 water right Same 

CVP Refuges Recent Historical Level 2 water needs Firm Level 2 water needs 

American River Basin 

Water rights 2005 Level 3 2020 Level 4  

CVP 2005 Level; including Freeport Regional 
Water Project (FRWP) 

2020 Level, full contracts including 
FRWP and Sacramento River 
Water Reliability Project 

San Joaquin River Basin 

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

Same 

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

Same 

Stanislaus River Basin 5 Land-use based, based on New Melones 
Interim Operations Plan and NMFS BO 
(Jun 2009) Actions III.1.2 and III.1.3 11 

Same 

South of Delta 

CVP Full Contract Same 

CCWD 140 TAF/YR 6 195 TAF/YR 6 

SWP (with North Bay Aqueduct) 3.0-4.1 MAF/YR 4.1 MAF/YR 

SWP Article 21 Demand MWDSC up to 200 TAF/month, Dec-Mar, 
KCWA demand up to 180 TAF/month and 
others up to 34 TAF/month 

Same 
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2009 Studies 

 
2029 Studies 

FACILITIES 
Red Bluff Diversion Dam Diversion dam with gates out except Jun 

15 – Aug31 based on NMFS BO (Jun 
2009) Action I.3.2; assume interim 
facilities in place 

Diversion dam with gates out all 
year, NMFS BO (Jun 2009) Action 
I.3.1; assume permanent facilities 
in place 

Freeport Regional Water Project Included 7 Included 7 

Banks Pumping Capacity 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 conditions 8; 
additional capacity of 500 cfs (up to 7,180 
cfs) allowed for Jul – Sep for reducing 
impact of NMFS BO (Jun 2009) Action 
IV.2.111 on SWP 

Same 

Jones (Tracy) Pumping Capacity Permit capacity is 4,600 cfs but exports 
limited to 4200 cfs plus diversions 
upstream of DMC constriction 

Exports up to 4,600 cfs permit 
capacity in all months (allowed for 
by the Delta-Mendota 
Canal/California Aqueduct Intertie)

REGULATORY STANDARDS 
Trinity River 

Minimum Flow below Lewiston 
Dam 

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

Same 

Trinity Reservoir 
End-of-September Minimum 
Storage 

Trinity EIS Preferred Alternative (600 
TAF as able) 

Same 

Clear Creek 

Minimum Flow below 
Whiskeytown Dam 

Downstream water rights, 1963 USBR 
Proposal to FWS and NPS, 
predetermined CVPIA 3406(b)(2) flows 
and NMFS BO (June 2009) Action I.1.1 11

Same 

Upper Sacramento River 

Shasta Lake End-of-September 
Minimum Storage 

NMFS 2004 Winter-run Biological 
Opinion (1900 TAF), predetermined 
CVPIA 3406(b)(2) flows, and NMFS BO 
(Jun 2009) Action I.2.1 11 

Same 

Minimum Flow below Keswick 
Dam 

Flows for SWRCB WR 90-5 and 1993 
Winter-run Biological Opinion 
temperature control, predetermined 
CVPIA 3406(b)(2) flows, and NMFS BO 
(Jun 2009) Action I.2.2 11 

Same 

Feather River 

Minimum Flow below Thermalito 
Diversion Dam 

2006 Settlement Agreement (700 / 800 
CFS)  

Same 

Minimum Flow below Thermalito 
Afterbay outlet 

1983 DWR, DFG Agreement (750 – 1700 
CFS) 

Same 

    Yuba River 
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2009 Studies 

 
2029 Studies 

Minimum flow below Daguerre 
Point Dam 

D-1644 Operations (Lower Yuba River 
Accord) 9 

Same 

American River 

Minimum Flow below Nimbus 
Dam 

American River Flow Management 10 as 
required by NMFS BO (Jun 2009) Action 
II.1 11 

American River Flow Management 
10 required by anticipated SWRCB 
order 

Minimum Flow at H Street Bridge SWRCB D-893 Same 

Lower Sacramento River 

Minimum Flow near Rio Vista SWRCB D-1641 Same 

Mokelumne River 

Minimum Flow below Camanche 
Dam 

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

Same 

Minimum Flow below 
Woodbridge Diversion Dam 

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

Same 

Stanislaus River 

Minimum Flow below Goodwin 
Dam 

1987 USBR, DFG agreement, and flows 
required for NMFS BO (Jun 2009) 
Actions III.1.2 and III.1.3 11 

Same 

Minimum Dissolved Oxygen SWRCB D-1422 Same 

Merced River 

Minimum Flow below 
Crocker-Huffman Diversion Dam 

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

Same 

Minimum Flow at Shaffer Bridge FERC 2179 (25 – 100 CFS) Same 

Tuolumne River 

Minimum Flow at Lagrange 
Bridge 

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

Same 

San Joaquin River 

Maximum Salinity near Vernalis SWRCB D-1641 Same 

Minimum Flow near Vernalis SWRCB D-1641, NMFS BO (Jun 2009) 
Action IV.2.1 11 

Same 

Sacramento River-San Joaquin River Delta 

Delta Outflow Index (Flow and 
Salinity) 

SWRCB D-1641, FWS BO (Dec 2008) 
Action 4 11 

Same 

Delta Cross Channel Gate 
Operation 

SWRCB D-1641, NMFS BO (Jun 2009) 
IV.1.2 11 

Same 

Delta Exports SWRCB D-1641, NMFS BO (Jun 2009) 
Action IV.2.1 11 

Same 

Combined Flow in Old and Middle 
River (OMR) 

FWS BO (Dec 2008) Actions 1 through 3 
and NMFS BO (Jun 2009) Action IV.2.3 11

Same 
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2009 Studies 

 
2029 Studies 

OPERATIONS CRITERIA 
Subsystem 

Upper Sacramento River 

Flow Objective for Navigation 
(Wilkins Slough) 

NMFS BO (Jun 2009) Action I.4 11; 3,250 
– 5,000 CFS based on CVP water supply 
condition  

Same 

American River 

Folsom Dam Flood Control Variable 400/670 (without outlet 
modifications) 

Same 

Feather River 

Flow at Mouth Maintain the DFG/DWR flow target above 
Verona or 2800 cfs for Apr– Sep 
dependent on Oroville inflow and FRSA 
allocation 

Same 

Stanislaus River 

Flow below Goodwin Dam NMFS BO (Jun 2009) Actions III.1.2 and 
III.1.3 11 

Same 

System-wide 

CVP Water Allocation 

CVP Settlement and Exchange 100% (75% in Shasta Critical years) Same 

CVP Refuges 100% (75% in Shasta Critical years) Same 

CVP Agriculture 100% - 0% based on supply; additionally 
limited due to D-1641, FWS BO (Dec 
2008) and NMFS BO (Jun 2009) export 
restrictions 11 

Same 

CVP Municipal & Industrial 100% - 50% based on supply; 
additionally limited due to D-1641, FWS 
BO (Dec 2008) and NMFS BO (Jun 2009) 
export restrictions 11 

Same 

SWP Water Allocation 

North of Delta (FRSA) Contract specific Same 

South of Delta  Based on supply, Monterey Agreement; 
allocations limited due to D-1641, FWS 
BO (Dec2008) and NMFS BO (Jun 2009) 
export restrictions 11 

Same 

CVP/SWP Coordinated Operations 

Sharing of Responsibility for 
In-Basin-Use 

1986 Coordinated Operations Agreement Same 

Sharing of Surplus Flows 1986 Coordinated Operations Agreement Same 

Sharing of Restricted Export 
Capacity 

Equal sharing of export capacity under 
SWRCB D-1641, FWS BO (Dec 2008) 
and NMFS BO (Jun 2009) export 
restrictions 11 

Same 
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2009 Studies 

 
2029 Studies 

Transfers 

Lower Yuba River Accord 12 Yuba River acquisitions for reducing 
impact of NMFS BO export restrictions 11 

on SWP 

Same 

Dry Year Program None Same 

Phase 8 None Same 

MWDSC/CVP Settlement 
Contractors 

None Same 

CVP/SWP Integration 

Dedicated Conveyance at Banks None Same 

NOD Accounting Adjustments None Same 
 

1. 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 USBR. Existing-level projected land-use assumptions are being coordinated with 
the California Water Plan Update for future models. 

2. The Sacramento Valley hydrology used in the Future Conditions 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 USBR. Development of future-level 
projected land-use assumptions are being coordinated with the California Water Plan Update for 
future models. 

3. Presented in attached table of 2009 Study American River Demand Assumptions. 
4. Presented in attached table of 2029 Study American River Demand Assumptions. 
5. The CALSIM II model representation for the Stanislaus River does not necessarily represent 

USBR’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. 

6. 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.  

7. Mokelumne River flows are modified to reflect modified operations associated with EBMUD 
supplies from the Freeport Regional Water Project.  

8. Current ACOE permit for Harvey O. 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. 

9. D-1644 and the Lower Yuba River Accord are assumed to be implemented for Existing and 
Future Conditions. 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. 
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10. Under Existing Conditions, the flow components of the proposed American River Flow 
Management are as required by the NMFS BO (June 4, 2009). Under Future Conditions the 
American River Flow Management is treated as a SWRCB permit term.  

11. In cooperation with USBR, 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 (December 15, 2008) and NMFS BO (June 4, 
2009) in CALSIM II. The FWS BO and NMFS BO assumptions are included as separate 
appendices. 

12. 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 effect of the April – May Delta export actions on SWP contractors as possible. 
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Table A. 2  2009 Study American River Demand Assumptions 

  

1.  When the CVP Contract quantity exceeds the quantity of the Diversion Limit minus the Water Right 
(if any), the diversion modeled is the quantity allocated to the CVP Contract (based on the CVP 
contract quantity shown times the CVP M&I allocation percentage) plus the Water Right (if any), 
but with the sum limited to the quantity of the Diversion Limit.      

2.  SCWA targets 68 taf of surface water supplies annually. The portion unmet by CVP contract water 
is assumed to come from two sources:  
(1) Delta "excess" water- averages 16.5 taf annually, but varies according to availability. SCWA is 

assumed to divert excess flow when it is available, and when there is available pumping 
capacity. 

(2) “Other” water- derived from transfers and/or other appropriated water, averaging 14.8 taf 
annually but varying according remaining unmet demand.  

3.  EBMUD CVP diversions are governed by the Amendatory Contract, stipulating:       
(1) 133 taf maximum diversion in any given year. 
(2) 165 taf maximum diversion amount over any 3 year period.    
(3) Diversions allowed only when EBMUD total storage drops below 500 taf. 
(4) 155 cfs maximum diversion rate.  

 

> > <
1600 950 400

Placer County Water Agency Auburn Dam Site 0.0 35.5 35.5 35.5 35.5

Sacramento Suburban Water District 17.0 17.0 0.0 0.0
City of Folsom (includes P.L. 101-514) 7.0 27.0 34.0 34.0 34.0 1
Folsom Prison 2.0 2.0 2.0 2.0

San Juan Water District (Placer County) 17.0 17.0 17.0 17.0
San Juan Water District (Sac County) 
(includes P.L. 101-514) 24.2 33.0 44.2 44.2 44.2 1

El Dorado Irrigation District 7.55 0.0 7.55 7.55 7.55 1
City of Roseville 32.0 5.0 37.0 37.0 37.0 1
Placer County Water Agency 0.0 0.0 0.0 0.0
El Dorado County (P.L. 101-514) 15.0 4.0 4.0 4.0 1
Total 0.0 85.8 0.0 101.0 162.8 145.8 145.8

So. Cal WC/ Arden Cordova WC 5.0 5.0 5.0 5.0
California Parks and Recreation 5.0 1.0 1.0 1.0 1
SMUD (export) 30.0 15.0 20.0 20.0 20.0 1
Canal Losses 1.0 1.0 1.0 1.0
Total 0.0 35.0 0.0 21.0 27.0 27.0 27.0

City of Sacramento 58.0 58.0 58.0 50.0
Arcade Water District 0.0 0.0 0.0 0.0
Carmichael Water District 12.0 12.0 12.0 12.0
Total 0.0 0.0 0.0 70.0 70.0 70.0 62.0

City of Sacramento 62.3 62.3 62.3 70.3
10.0 10.0 10.0 10.0
20.0 20.0 20.0 20.0

Sacramento County Water Agency (P.L. 
101-514) 15.0 15.0 15.0 15.0
Sacramento County Water Agency - 
assumed Appropriated Water 31.3 2
EBMUD (export) 133.0 3
Total 0.0 178.0 0.0 93.6 107.3 107.3 115.3

Total (American R) 0.0 298.75 0.00 321.10

Water 
Rights/ Non-
CVP (TAF/yr)

Sacramento County Water Agency 
(SMUD transfer)

Diversion Limits (TAF/Yr)

Notes If FUI (Mar-Nov Folsom 
Unimpaired Inflow - TAF/Yr)

AG M&I

Geographic 
Location

CVP Water 
Service Contracts 

(TAF/yr)

Settlement/ 
Exchange 
Contractor 
(TAF/yr)

Folsom Reservoir

Folsom South 
Canal

Lower American 
River

Lower Sacramento 
River

CVP CONTRACTOR
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Table A. 3  2029 Study American River Demand Assumptions 

  

1. When the CVP Contract quantity exceeds the quantity of the Diversion Limit minus the Water 
Right (if any), the diversion modeled is the quantity allocated to the CVP Contract (based on the 
CVP contract quantity shown times the CVP M&I allocation percentage) plus the Water Right (if 
any), but with the sum limited to the quantity of the Diversion Limit.     

2. SCWA targets 68 taf of surface water supplies annually. The portion unmet by CVP contract water 
is assumed to come from two sources:  
(1) Delta "excess" water- averages 16.5 taf annually, but varies according to availability. SCWA is 

assumed to divert excess flow when it is available, and when there is available pumping 
capacity. 

(2) "Other" water- derived from transfers and/or other appropriated water, averaging 14.8 taf 
annually but varying according remaining unmet demand. 

3. EBMUD CVP diversions are governed by the Amendatory Contract, stipulating: 
(1) 133 taf maximum diversion in any given year. 
(2) 165 taf maximum diversion amount over any 3 year period. 
(3) Diversions allowed only when EBMUD total storage drops below 500 taf. 
(4) 155 cfs maximum diversion rate. 

 
  

> > <
1600 950 400

Placer County Water Agency Auburn Dam Site 0.0 35.5 35.5 35.5 35.5

Sacramento Suburban Water District 0.0 0.0 0.0 0.0
City of Folsom (includes P.L. 101-514) 7.0 27.0 34.0 34.0 34.0 1
Folsom Prison 5.0 5.0 5.0 5.0

San Juan Water District (Placer County) 24.0 24.0 24.0 24.0
San Juan Water District (Sac County) 
(includes P.L. 101-514) 24.2 33.0 57.2 57.2 57.2 1

El Dorado Irrigation District 7.55 17.0 24.55 24.55 24.55 1
City of Roseville 32.0 0.0 32.0 32.0 32.0 1
Placer County Water Agency 35.0 35.0 35.0 35.0
El Dorado County (P.L. 101-514) 15.0 15.0 15.0 15.0 1
Total 0.0 120.8 0.0 106.0 226.8 226.8 226.8

So. Cal WC/ Arden Cordova WC 5.0 5.0 5.0 5.0
California Parks and Recreation 5.0 5.0 5.0 5.0 1
SMUD (export) 30.0 15.0 45.0 45.0 45.0 1
Canal Losses 1.0 1.0 1.0 1.0
Total 0.0 35.0 0.0 21.0 56.0 56.0 56.0

City of Sacramento 96.3 96.3 96.3 50.0
Arcade Water District 0.0 0.0 0.0 0.0
Carmichael Water District 12.0 12.0 12.0 12.0
Total 0.0 0.0 0.0 108.3 108.3 108.3 62.0

City of Sacramento 51.9 51.9 51.9 98.2
10.0 10.0 10.0 10.0
20.0 20.0 20.0 20.0

Sacramento County Water Agency (P.L. 
101-514) 15.0 15.0 15.0 15.0
Sacramento County Water Agency - 
assumed Appropriated Water 31.2 2
EBMUD (export) 133.0 3
Total 0.0 178.0 0.0 83.1 96.9 96.9 143.2

Total 0.0 333.75 0.0 353.9

CVP CONTRACTOR Geographic 
Location

CVP Water Service 
Contracts (TAF/yr)

Settlement/ 
Exchange 
Contractor 
(TAF/yr)

Diversion Limits (TAF/Yr)

NotesIf FUI (Mar-Nov Folsom Unimpaired 
Inflow - TAF/Yr)

AG M&I

Water 
Rights/ Non-
CVP (TAF/yr)

Folsom Reservoir

Folsom South 
Canal

Lower American 
River

Lower Sacramento 
River

Sacramento County Water Agency 
(SMUD transfer)
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Appendix A-1.    
Incorporation of U.S. Fish and 
Wildlife Service Biological 
Opinions into CALSIM II  

The Reasonable and Prudent Action (RPA) in the U.S. Fish and Wildlife Service Biological Opinions 
(FWS BO) consists of required actions based on physical and biological phenomena that do not lend 
themselves readily to simulations using a monthly time step. Much scientific and modeling judgment has 
been employed to represent the implementation of the RPA actions. The interagency staff has developed 
modifications to the CALSIM II model to represent the RPA actions as best as possible, given the scientific 
understanding of environmental factors enumerated in the BO (e.g., turbidity, water temperature, and the 
presence of fish) and the limited historical data for some of these factors. It is further noted that there are 
on-going discussions on the interpretation of some of RPA actions which have potential to change 
modeling assumptions, and the resulting project operations. 

Given the relatively generalized representation of the RPA actions assumed for CALSIM II modeling, 
much caution is required when interpreting outputs from the model. 

 
RPA Component 1 

Action 1: Limit Exports so OMR flows >= -2,000 cfs (14-day avg.) w/ 5-day running avg. + 25% 

Period: Action would cover 14 day period 

Trigger: Dec 1-20 (low entrainment risk period) 
AND FWS discretion based on turbidity, flows, Fall Midwater Trawl (FMWT), and salvage 

After Dec 20 (high entrainment risk period) 

AND 
Turbidity: 3-day avg. >= 12 NTU @ Prisoner's Pt., Holland Cut & Victoria Canal (all 
three) 

OR 
Salvage: daily salvage index value >= 0.5 (daily delta smelt salvage > 1/2 prior yr. 
FMWT index value) 
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Off-ramp: 
Temperature: 3 Station daily mean water temperature (Mossdale, Antioch & Rio Vista) 
>= 12 degree C 

OR 
Biological: Onset of spawning (presence of spent females in Spring Kodiak Trawl 
(SKT) or at Banks or Jones Pumping Plants (PPs)) 

              
Proposed CALSIM implementation: 

Using a turbidity trigger based on a flow surrogate of Sac River Index > 20,000 cfs, Set 
OMR target at -2,000 cfs: 

If turbidity trigger first occurs in December, assume action starts Dec 21 
(background OMR target of -8,000 cfs Dec 1-20) 
If turbidity trigger first occurs in January, assume action starts Jan 1 
If turbidity trigger first occurs in February, assume action starts Feb 1 
If turbidity trigger first occurs in March, assume action starts Mar 1 

Assume action, once triggered, continues for a duration of 14 days 
Uses surrogate temperature trigger for off-ramping when converting to weighted 
month 
Implement more constraining 5-day running avg in CALSIM II by use of Hutton's 
(1/2/09 app 5) approach to relate 5-day to 14-day avgs 

            
 

RPA Component 1 

Action 2: Limit Exports so OMR flows >= -1,250 to -5,000 cfs (as determined weekly by the 
Smelt Working Group (SWG)) 

Trigger: Immediately after Action 1 
OR If Action 1 not implemented, SWG will determine start date 

Suspension: Flow: 3 day avg. Sacramento R. flow at Rio Vista >= 90,000 cfs 
AND Flow: 3 day avg. San Joaquin R. flow at Vernalis >= 10,000 cfs 

Off-ramp: 
Temperature: 3 Station daily mean water temperature (Mossdale, Antioch & Rio 
Vista) >= 12 degree C 

OR 
Biological: Onset of spawning (presence of spent females in SKT or at Banks or 
Jones PPs) 

        
Proposed CALSIM implementation: 

Action is always triggered by the end of RPA Action 1 
Assume OMR criteria by condition of X2 as shown in table below (using prev mon 
X2) 
Using surrogate conditions for suspension (> 50% frequency of 3-day events 
described above, Use Hutton's  

12/16/08 app 4 method for determining frequency of high flows) 
Assumed -5000 OMR flow criteria in 9 years the RPA Action 1 is not triggered 
Uses surrogate temperature trigger for off-ramping when converting to weighted 
month 
Implement more constraining 5-day running avg in CALSIM II by use of Hutton's 
1/2/09 app 5 approach to relate 5-day to 14-day avgs 
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OMR Criteria (cfs) 

40-30-30 X2 East X2 West If No 
Year Type of Roe of Roe Action 1

W 1 -3500 -5000 -99999
AN 2 -3500 -5000 -99999
BN 3 -3500 -5000 -99999

D 4 -3500 -5000 -99999
C 5 -3500 -5000 -99999 

RPA Component 1 

Action 3: 
Limit Exports so OMR flows >= -1,250 to -5,000 cfs (14-day avg.) w/ 5-day running 
avg. + 25% 

Trigger: 
Temperature: 3 Station daily mean water temperature (Mossdale, Antioch & Rio 
Vista) >= 12 degree C 

OR 
Biological: Onset of spawning (presence of spent females in SKT or at Banks or 
Jones PPs) 

Off-ramp: End of period: 30-Jun 

OR 
Temperature: daily avg. temperature of 25 degree C for 3 consecutive days @ 
Clifton Court Forebay 

          
Proposed CALSIM implementation: 

Uses surrogate temperature trigger for initiating, but no later than Apr-1,  
specific dates used to convert to weighted month  

Assume OMR criteria by water year type as shown in table (using previous month
X2, using April X2 for June) 
Assume more constraining OMR or VAMP for the period of Apr 15-May 15  
Uses surrogate temperature trigger for off-ramping when converting to weighted 
month 
Implement more constraining 5-day running avg in CALSIM II by use of Hutton's 
(1/2/09 app 5) approach to relate 5-day to 14-day avgs 

          
 

OMR Criteria (cfs) 

40-30-30 X2 East X2 in 
X2 

West 
Year Type of Chipps between of Roe 

W 1 -1250 -3500 -5000
AN 2 -1250 -3500 -5000
BN 3 -1250 -3500 -5000

D 4 -1250 -3500 -5000
C 5 -1250 -3500 -5000
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RPA Component 3 

Action 4: 
Manage X2 Position in the Fall through increasing Delta outflow when the preceding 
year was wetter than normal 

`
Period: Average Monthly position 

Trigger: 
September, October, or 
November 

AND Preceding water year type for Sacramento 40-30-30 is Wet or Above Normal 

Off-ramp: 
In November, limit monthly releases for meeting X2 position management to the 
volume of monthly natural  

     inflow into the reservoirs   

Proposed CALSIM implementation: 
Fall Months following Wet 
or Above Normal Years  

Action Implementation 

September Meet monthly average X2 requirement (74 km in 
Wet years, 81 km in Above Normal years) 

October Meet monthly average X2 requirement (74 km in 
Wet years, 81 km in Above Normal years) 

November Make reservoir releases up to natural inflow as 
needed to continue to meet monthly average X2 
requirement (74 km in Wet years, 81 km in Above 
Normal years) 
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Appendix A-2.    
Incorporation of National 
Marine Fisheries Service 
Biological Opinion into 
CALSIM II 

The Reasonable and Prudent Action (RPA) in the National Marine Fisheries Service Biological Opinion 
(NMFS BO) consists of required actions based on physical and biological phenomena that do not lend 
themselves readily to simulations using a monthly time step. Much scientific and modeling judgment has 
been employed to represent the implementation of the RPA actions. The interagency staff has developed 
modifications to CALSIM II model to represent the RPA actions as best as possible at this time, given the 
scientific understanding of environmental factors enumerated in the BO (e.g., turbidity, water temperature, 
and the presence of fish) and the limited historical data for some of these factors. It is further noted that 
there are on-going discussions on the interpretation of some of RPA actions which have potential to change 
modeling assumptions, and the resulting project operations. 

Given the relatively generalized representation of the RPA actions assumed for CALSIM II modeling, 
much caution is required when interpreting outputs from the model. 

Action Suite 1.1 Clear Creek 
Action 1.1.1 Spring Attraction Flows  

Action: USBR must annually conduct at least two pulse flows in Clear Creek in May and June of at least 
600 cfs for at least three days for each pulse, to attract adult spring-run holding in the Sacramento River 
main stem.  

Action 1.1.1 Assumptions for CALSIM II Modeling Purposes 
Action: Model is modified to meet 600 cfs for 3 days twice in May. In the CALSIM II analysis, flows 
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sufficient to increase flow up to 600 cfs for a total of 6 days are added to the flows that would have 
otherwise occurred in Clear Creek. 

Action 1.1.5. Thermal Stress Reduction  
Action: USBR must manage Whiskeytown releases to meet a daily water temperature of: 1) 60°F at the 

Igo gage from June 1 through September 15; and 2) 56°F at the Igo gage from September 15 to October 31.  

Action 1.1.5 Assumptions for CALSIM II Modeling Purposes 
Action: It is assumed that temperature operations can perform reasonably well with flows included in 

model. 

Action Suite 1.2 Shasta Operations 
Action 1.2.1 Performance Measures 

Action: To ensure a sufficient cold water pool to provide suitable temperatures, long-term performance 
measures for temperature compliance points and EOS carryover storage at Shasta Reservoir must be 
attained. Performance measures for EOS carryover storage at Shasta Reservoir are as follows:  

• 87% of years: Minimum EOS storage of 2.2 maf.  
• 82% of years: Minimum EOS storage of 2.2 maf and end-of-April storage of 3.8 maf in 

following year (to maintain potential to meet Balls Ferry compliance point).  
• 40% of years: Minimum EOS storage 3.2 maf (to maintain potential to meet Jelly’s Ferry 

compliance point in following year).  
Performance measures (measured as a 10-year running average) for temperature compliance points 

during summer season are:  
• Meet Clear Creek Compliance point 95% of time.  
• Meet Balls Ferry Compliance point 85% of time.  
• Meet Jelly’s Ferry Compliance point 40% of time.  
• Meet Bend Bridge Compliance point 15% of time.  

Action 1.2.1 Assumptions for CALSIM II Modeling Purposes 
Action: Performance measures will be met using an iterative approach where full models will be run, 

model results will be post-processed to assess performance, and then model will be re-run with adjustments 
to operations until performance measures are met. 

Operations adjustments may include changes in rules for delivery allocation, Delta export operations, 
storage balancing between the CVP north-of Delta reservoirs, and/or triggering of other FWS and NMFS 
BO actions. Currently there are no reiterations of runs being performed to ensure that performance 
measures are being met. 

Action 1.2.2 November through February Keswick Release Schedule (Fall Actions) 
Action: Depending on EOS carryover storage and hydrology, USBR must develop and implement a 

Keswick release schedule, and reduce deliveries and exports as needed to achieve performance measures.  

Action 1.2.2 Assumptions for CALSIM II Modeling Purposes 
Action: Keswick flows based on operation of 3406(b)(2) releases in OCAP Study 7.1 (for Existing) and 
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Study 8 (for Future) are used in CALSIM II. These flows will be reviewed for appropriateness under this 
action. A post-process based evaluation similar to what has been explained in Action 1.2.1 will be 
conducted. Currently there are no reiterations of runs being performed to ensure that performance measures 
are being met. 

Action 1.2.3 February Forecast; March – May 14 Keswick Release Schedule (Spring 
Actions)  

Action:  1) USBR must make its February 15 forecast of deliverable water based on an estimate of 
precipitation and runoff within the Sacramento River basin at least as conservative as the 90% probability 
of exceedance. Subsequent updates of water delivery commitments must be based on monthly forecasts at 
least as conservative as the 90% probability of exceedance. 
2) USBR must make releases to maintain a temperature compliance point not in excess of 56 degrees 
between Balls Ferry and Bend Bridge from April 15 through May 15. 

Action 1.2.3 Assumptions for CALSIM II Modeling Purposes 
Action: It is assumed that temperature operations can perform reasonably well with flows included in 

model.  

Action 1.2.4 May 15 through October Keswick Release Schedule (Summer Action)  
Action: USBR must manage operations to achieve daily average water temperatures in the Sacramento 

River between Keswick Dam and Bend Bridge as follows: 
1) Not in excess of 56°F at compliance locations between Balls Ferry and Bend Bridge from May 15 

through September 30 for protection of winter-run, and not in excess of 56°F at the same compliance 
locations between Balls Ferry and Bend Bridge from October 1 through October 31 for protection of 
mainstem spring run, whenever possible. 

2) USBR must operate to a final Temperature Management Plan starting May 15 and ending October 31.
  

Action 1.2.4 Assumptions for CALSIM II Modeling Purposes 
Action: It is assumed that temperature operations can perform reasonably well with flows included in 

model. If time permits, a temperature modeling and post-process based approach will be followed to verify 
temperatures are met at the compliance points. In the long-term approach, for a complete interpretation of 
the action, development of temperature model runs are needed to develop flow schedules if needed for 
implementation into CALSIM II. 

Action Suite 1.3 Red Bluff Diversion Dam (RBDD) 
Operations 
Action 1.3.1 Operations after May 14, 2012: Operate RBDD with Gates Out 

Action: No later than May 15, 2012, USBR must operate RBDD with gates out all year to allow 
unimpeded passage for listed anadromous fish.  

Action 1.3.1 Assumptions for CALSIM II Modeling Purposes 
Action:  Adequate permanent facilities for diversion are assumed; therefore no constraint on diversion 
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schedules is included in the future condition modeling. 

Action 1.3.2 Interim Operations  
Action: Until May 14, 2012, USBR must operate RBDD according to the following schedule: 
•September 1 - June 14: Gates open. No emergency closures of gates are allowed. 
•June 15 - August 31: Gates may be closed at USBR’s discretion, if necessary to deliver water to TCCA. 

Action 1.3.2 Assumptions for CALSIM II Modeling Purposes 
Action:  Adequate interim/temporary facilities for diversion are assumed; therefore no constraint on 

diversion schedules is included in the Existing condition modeling.  

Action 1.4 Wilkins Slough Operations 
Action: The SRTTG must make recommendations for Wilkins Slough minimum flows for anadromous 

fish in critically dry years, in lieu of the current 5,000 cfs navigation criterion to NMFS by December 1, 
2009. In critically dry years, the SRTTG will make a recommendation. 

Action 1.4 Assumptions for CALSIM II Modeling Purposes 
Action: Current rules for relaxation of NCP in CALSIM II (based on OCAP BA models) will be used. 

In CALSIM II, NCP flows are relaxed depending on allocations for agricultural contractors. Table A.4 is 
used to determine the relaxation. 

 
Table A. 4  NCP Flow Schedule with Relaxation 

CVP AG Allocation (%) NCP Flow (cfs) 

<10 3250 

10-25 3500 

25-40 4000 

40-65 4500 

>65 5000 

 

Action 2.1 Lower American River Flow Management 
Action: Implement the flow schedule specified in the Water Forum’s Flow Management Standard 

(FMS), which is summarized in Appendix 2-D of the NMFS BO.   

Action 2.1 Assumptions for CALSIM II Modeling Purposes 
Action: The AFRMP Minimum Release Requirements (MRR) range from 800 to 2,000 cfs based on a 

sequence of seasonal indices and adjustments as in 2008 OCAP BA. The minimum Nimbus Dam release 
requirement is determined by applying the appropriate water availability index (Index Flow). Three water 
availability indices (i.e., Four Reservoir Index (FRI), Sacramento River Index (SRI), and the Impaired 
Folsom Inflow Index (IFII)) are applied during different times of the year, which provides adaptive 
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flexibility in response to changing hydrological and operational conditions.  
During some months, Prescriptive Adjustments may be applied to the Index Flow, resulting in the MRR. 

If there is no Prescriptive Adjustment, the MRR is equal to the Index Flow.  
Discretionary Adjustments for water conservation or fish protection may be applied during the period 

extending from June through October. If Discretionary Adjustments are applied, then the resultant flows are 
referred to as the Adjusted Minimum Release Requirement (Adjusted MRR).  

The MRR and Adjusted MRR may be suspended in the event of extremely dry conditions, represented 
by “conference years” or “off-ramp criteria”. Conference years are defined when the projected March 
through November unimpaired inflow into Folsom Reservoir is less than 400,000 acre-feet. Off-ramp 
criteria are triggered if forecasted Folsom Reservoir storage at any time during the next twelve months is 
less than 200,000 acre-feet. 

Action 2.2 Lower American River Temperature Management 
Action: USBR must develop a temperature management plan that contains: (1) forecasts of hydrology 

and storage; (2) a modeling run or runs, using these forecasts, demonstrating that the temperature 
compliance point can be attained (see Coldwater Management Pool Model approach in Appendix 2-D); (3) 
a plan of operation based on this modeling run that demonstrates that all other non-discretionary 
requirements are met; and (4) allocations for discretionary deliveries that conform to the plan of operation. 

Action 2.2 Assumptions for CALSIM II Modeling Purposes 
Action: It is assumed that temperature operations can perform reasonably well with flows included in 

model. The flows in the model reflect the ARFMP implemented under Action 2.1 

Action Suite 3.1 Stanislaus River / Eastside Division 
Actions 
Action 3.1.2 Provide Cold Water Releases to Maintain Suitable Steelhead 
Temperatures  

Action: USBR must manage the cold water supply within New Melones Reservoir and make cold water 
releases from New Melones Reservoir to provide suitable temperatures for CV steelhead rearing, spawning, 
egg incubation smoltification, and adult migration in the Stanislaus River downstream of Goodwin Dam. 

Action 3.1.2 Assumptions for CALSIM II Modeling Purposes  
Action: It is assumed that temperature operations can perform reasonably well with flow operations 

resulting from the minimum flow requirements described in action 3.1.3.  

Action 3.1.3 Operate the East Side Division Dams to Meet the Minimum Flows, as 
Measured at Goodwin Dam  

Action: USBR must operate releases from the East Side Division reservoirs to achieve a minimum flow 
schedule as prescribed in NMFS BO Appendix 2-E and generally described in figure 11-1. When operating 
at higher flows than specified, USBR must implement ramping rates for flow changes that will avoid 
stranding and other adverse effects on CV steelhead. 
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Action 3.1.3 Assumptions for CALSIM II Modeling Purposes  
Action:  Minimum flows based on Appendix 2-E flows (presented in Figure A.1) are assumed 

consistent to what was modeled by NMFS (5/14/09 and 5/15/09 CALSIM II models provided by NMFS; 
relevant logic merged into baselines models). The NMFS model assumes an allocation scheme for New 
Melones releases similar to what is included in the Interim Operations Plan.  

 
Figure A. 1  Minimum Stanislaus instream flow schedule as prescribed in Appendix 2-E of the NMFS BO 

(06/04/09) 

 

Annual allocation in New Melones is modeled to ensure availability of required instream flows (Table 
A.5) based on a water supply forecast that is comprised of end-of-February New Melones storage (in taf) 
plus forecasted inflow to New Melones from March 1 to September 30 (in taf). The "forecasted inflow" is 
calculated using perfect foresight in the model. Allocated volume of water is released according to water 
year type following the monthly flow schedule illustrated in Figure A.1. 
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Table A. 5  New Melones Allocations to Meet Minimum Instream Flow Requirements 
New Melones index (TAF) Annual allocation required for instream flows (TAF) 

<1000 0-98.9 

1,000 - 1,399 98.9 

1,400 - 1,724 185.3 

1,725 – 2,177 234.1 

2,178 - 2,386 346.7 

2,387 – 2,761 461.7 

2,762 – 6,000 586.9 

 

Action Suite 4.1 Delta Cross Channel (DCC) Gate 
Operation, and Engineering Studies of Methods to Reduce 
Loss of Salmonids in Georgiana Slough and Interior Delta 
Action 4.1.2 DCC Gate Operation  

Action: During the period between November 1 and June 15, DCC gate operations will be modified 
from the proposed action to reduce loss of emigrating salmonids and green sturgeon. From December 1 to 
January 31, the gates will remain closed, except as operations are allowed using the implementation 
procedures/modified Salmon Decision Tree. 

Timing: November 1 through June 15. 
Triggers: Action triggers and description of action as defined in NMFS BO are presented in 

Table A.6. 
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Table A. 6  NMFS BO DCC Gate Operation Triggers and Actions 
Date Action Triggers Action Responses 

October 1 
– 
November 
30 

Water quality criteria per D-1641 are met and 
either the Knights Landing Catch Index (KLCI) 
or the Sacramento Catch Index (SCI) are 
greater than 3 fish per day but less than or 
equal to 5 fish per day. 

Within 24 hours of trigger, DCC gates are closed. 
Gates will remain closed for 3 days. 

Water quality criteria per D-1641 are met and 
either the KLCI or SCI is greater than 5 fish per 
day 

Within 24 hours, close the DCC gates and keep 
closed until the catch index is less than 3 fish per 
day at both the Knights Landing and Sacramento 
monitoring sites. 

The KLCI or SCI triggers are met but water 
quality criteria are not met per D-1641 criteria. 

DOSS reviews monitoring data and makes 
recommendation to NMFS and WOMT per 
procedures in Action IV.5. 

December 
1 –  
December 
14 

Water quality criteria are met per D-1641. DCC gates are closed. 

If Chinook salmon migration experiments are 
conducted during this time period (e.g., Delta Action 
8 or similar studies), the DCC gates may be opened 
according to the experimental design, with NMFS’ 
prior approval of the study. 

Water quality criteria are not met but both the 
KLCI and SCI are less than 3 fish per day. 

DCC gates may be opened until the water quality 
criteria are met. Once water quality criteria are met, 
the DCC gates will be closed within 24 hours of 
compliance. 

Water quality criteria are not met but either of 
the KLCI or SCI is greater than 3 fish per day. 

DOSS reviews monitoring data and makes 
recommendation to NMFS and WOMT per 
procedures in Action IV.5 

December 
15 –  
January 31 

December 15-January 31 DCC Gates Closed. 

NMFS-approved experiments are being 
conducted. 

Agency sponsoring the experiment may request 
gate opening for up to five days; NMFS will 
determine whether opening is consistent with ESA 
obligations. 

One-time event between December 15 to 
January 5, when necessary to maintain Delta 
water quality in response to the astronomical 
high tide, coupled with low inflow conditions. 

Upon concurrence of NMFS, DCC Gates may be 
opened one hour after sunrise to one hour before 
sunset, for up to 3 days, then return to full closure. 

Reclamation and DWR will also reduce Delta 
exports down to a health and safety level during the 
period of this action. 

February 1 
–  
May 15 

D-1641 mandatory gate closure. Gates closed, per WQCP criteria 

May 16 –  
June 15 

D-1641 gate operations criteria DCC gates may be closed for up to 14 days during 
this period, per 2006 WQCP, if NMFS determines it 
is necessary. 
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Action 4.1.2 Assumptions for CALSIM II Modeling Purposes 
Action: The DCC gate operations for October 1 through January 31 were layered on top of the D-1641 

gate operations already included in the CALSIM II model. The general assumptions regarding the NMFS 
DCC operations are summarized in Table A.7. 

Timing: October 1 through January 31. 
 

Table A. 7  DCC Gate Operation Triggers and Actions as Modeled in CalSim II 
Date Modeled Action Triggers Modeled Action Responses 

October 
1-December 14 

Sacramento River daily flow at 
Wilkins Slough exceeding 7,500 
cfs; flow assumed to flush salmon 
into the Delta 

Each month, the DCC gates are closed for number of days 
estimated to exceed the threshold value.  

Water quality conditions at Rock 
Slough subject to D-1641 
standards 

Each month, the DCC gates are not closed if it results in 
violation of the D-1641 standard for Rock Slough; if DCC 
gates are not closed due to water quality conditions, exports 
during the days in question are restricted to 2,000 cfs. 

December 15 – 
January 31 

December 15-January 31 DCC Gates Closed. 

 

Flow Trigger: It is assumed that during October 1 – December 14, the DCC will be closed if 
Sacramento River daily flow at Wilkins Slough exceeds 7,500 cfs. It is assumed that during December 15 
through January 31 that the DCC gates are closed under all flow conditions. 

Water Quality: It is assumed that during October 1 – December 14 the DCC gates may remain open if 
water quality is a concern. Using the CALSIM II-ANN flow-salinity model for Rock Slough, current 
month’s chloride level at Rock Slough is estimated assuming DCC closure per NMFS BO. The estimated 
chloride level is compared against the Rock Slough chloride standard (monthly average). If estimated 
chloride level exceeds the standard, the gate closure is modeled per D1641 schedule (for the entire month).  

It is assumed that during December 15 through January 31 that the DCC gates are closed under all water 
quality conditions.  

Export Restriction: During October 1 – December 14 period, if the flow trigger condition is such that 
additional days of DCC gates closed is called for, however water quality conditions are a concern and the 
DCC gates remain open, then Delta exports are limited to 2,000 cfs for each day in question. A monthly 
Delta export restriction is calculated based on the trigger and water quality conditions described above. 

Action Suite 4.2 Delta Flow Management 
Action 4.2.1 San Joaquin River Inflow to Export Ratio 

Action: The Phase 1 – Interim Operations in 2010-2011 are assumed. From April 1 through May 31, 
Interim flow operations: 1) USBR must continue to implement the Goodwin flow schedule for the 
Stanislaus River prescribed in Action 3.1.3 and Appendix 2-E of the NMFS BO and increases in releases at 
Goodwin Reservoir, if necessary, in order to meet the flows required at Vernalis (as provided in table 1 of 
NMFS BO page 642); and 2) Combined CVP and SWP exports must be restricted to 1,500 cfs for Vernalis 
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flows from 0 – 6,000 cfs, 4:1 (Vernalis flow:export ratio) for Vernalis flows 6,000 cfs – 21,750 cfs, and 
unrestricted for Vernalis flows above 21,750 cfs.  

Action 4.2.1 Assumptions for CALSIM II Modeling Purposes 
Action: Flows at Vernalis are assumed consistent to what was modeled by NMFS (5/15/09 CALSIM II 

models provided by NMFS; relevant logic merged into baselines models). In addition, Delta exports are 
restricted as stated above. 

Minimum flow schedule for Vernalis (April 1 – May 31) is modeled in NMFS CALSIM II model as 
illustrated in Table A.8.  

 
Table A. 8  Minimum Flow Required at Vernalis During April and May 

New Melones index (TAF) Minimum Flow Required at Vernalis (cfs) 

<1000 No new requirements 

1000 - 1,399 1,500 

1,400 - 1,999 3,000 

2,000 - 2,499 4,500 

>2,500 6,000 

 

In addition to prescribed minimum flow requirement at Vernalis, exports are also restricted as illustrated 
in Table A.9 

 
Table A. 9  Maximum Combined CVP and SWP Export during April and May 

Flows at Vernalis (cfs) Combined CVP and SWP Export 

0 - 6,000  1,500 cfs 

6,000 – 21,750 4:1 (Vernalis flow : export ratio) 

>21,750 Unrestricted until flood recedes below 21,570 cfs 

Action 4.2.3 Old and Middle River Flow Management 
Action: From January 1 through June 15, reduce exports, as necessary, to limit negative flows to -2,500 

to -5,000 cfs in Old and Middle Rivers, depending on the presence of salmonids. The reverse flow will be 
managed within this range to reduce flows toward the pumps during periods of increased salmonid 
presence. Refer to NMFS BO document for the negative flow objective decision tree.  

Action 4.2.3 Assumptions for CALSIM II Modeling Purposes 
Action: Old and Middle River flows required in this BO are assumed to be covered by OMR flow 

requirements developed for actions 1 through 3 of the FWS BO actions in Appendix A-2. 
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Appendix B.      
Results of Report     
CalSim II Studies  

The model studies selected for this report are intended to estimate current SWP delivery reliability and 
future SWP delivery reliability in the year 2029. Estimating current SWP delivery reliability assumes that 
SWP and CVP operations incorporate the reasonable and prudent alternative (RPA) actions defined in two 
biological opinions on the proposed long-term operations of the Central Valley Project and State Water 
Project. The biological opinions are the U.S. Fish and Wildlife Service’s (USFWS) biological opinion 
released on December 15, 2008, and the National Marine Fisheries Service’s (NMFS) biological opinion 
and conference opinion released on June 4, 2009. The USFWS’ biological opinion has RPA actions to 
protect threatened Delta smelt. The NMFS biological opinion and conference opinion have RPA actions to 
protect the following federally listed species: 

• Endangered Sacramento River winter-run Chinook salmon. 
• Threatened Central Valley spring-run Chinook salmon. 
• Threatened Central Valley steelhead. 
• Threatened Southern Distinct Population Segment of North American green sturgeon. 
• Southern Resident killer whale. 

 
The RPA actions from the two biological opinions are summarized below. Details regarding how the 

RPA actions are incorporated into CalSim II are found in Appendices A-2 and A-3. 
1. Restrict upstream flow in Old River and Middle River. 
2. Implement fall X2 requirements. 
3. Provide spring attraction flows in Clear Creek. 
4. Implement water temperature requirements for Whiskeytown Lake releases. 
5. Implement end-of-September carryover storage criteria for Shasta Lake. 
6. Implement November through February Keswick Dam release schedule. 
7. Base USBR’s February 15 forecast for Sacramento River basin runoff on 90% probability of 

exceedence. 
8. Implement water temperature criteria between Balls Ferry and Bend Bridge from April 15 



80 
 

through October 31. 
9. Operate Red Bluff Diversion Dam with gates out of the water. 
10. Implement Wilkins Slough minimum flow criteria in critically dry years. 
11. Implement Nimbus Dam minimum release requirements. 
12. Provide cold water releases to maintain suitable water temperatures for steelhead downstream 

of Goodwin Dam. 
13. Implement minimum flow schedule at Goodwin Dam. 
14. Modify Delta Cross Channel gate operations. 
15. Implement San Joaquin River inflow to export ratio. 

 
Estimating future SWP delivery reliability in 2029 assumes an altered hydrology due to climate change, 

sea-level rise, no new facilities or improvements to existing facilities, an increased SWP water demand, and 
existing institutional requirements, including the RPA actions.  

As listed in Table B.1, a total of three CalSim II simulations were used in this report: one for estimating 
current (2009) SWP delivery reliability and two for estimating future (2029) SWP delivery reliability.  

 
Table B. 1  Summary of CalSim II simulations used to update SWP delivery estimates 

Time Frame Climate Change 
Model 

Greenhouse Gas 
Emissions 
Scenario  

Current None None 

Future  None None 

Future MPI-ECHAM51 A22 

1/  MPI ECHAM5 refers to the most recent version of ECHAM which is the Global Climate Model 
developed by the Max Planck Institute (MPI) for Meteorology. 

2/  A2 emissions scenario assumes high growth in population, regional based economic growth, and 
slow technological changes, which results in significantly higher greenhouse gas emissions. 

 
Two CalSim II simulations were needed to estimate future (2029) reliability due to the need to adjust 

CalSim II results to account for the climate change scenario assuming a 2050 level of emissions. The two 
CalSim II simulations were used to generate one sequence of future (2029) SWP deliveries which is used to 
describe future SWP delivery reliability in Chapter 6 of this report. This process consisted of interpolating 
between sequences to estimate SWP deliveries under climate change affects for 2029 instead of 2050. The 
A2 greenhouse gas emissions scenario assumes a 2050 level of emissions. Scenarios for 2029 were not 
available at the time of composing this report. A key assumption in estimating 2029 SWP delivery 
reliability for this report is that SWP deliveries for a CalSim II simulation which assumes 2029 SWP 
demands and 2029 climate change, would fall somewhere between CalSim II simulations which assume 
2029 SWP demands and no climate change and 2029 SWP demands and climate change corresponding to 
2050 emissions. Just where these SWP deliveries would fall is estimated in this report by interpolating 
between each sequence from a scenario which assumes 2050 emissions and a scenario which assumes no 
climate change. The interpolation is as follows: 
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Future (2029) annual SWP delivery =  NCC + (20/41) (CC – NCC) 
 
Where 
NCC  =  annual SWP delivery for future, no climate change scenario 
CC    =  annual SWP delivery for future with climate change scenario which     
assumes 2050 emission levels 
 
The ratio of 20/41 corresponds to the ratio of calendar years: 
(2029-2009)/(2050-2009). 

  
The key study assumptions are described in detail in Chapter 6 and Appendix A.  

 

Study Results  
The annual SWP Table A delivery amounts estimated by the three CalSim II simulations are contained 

in Tables B.3 through B.7. The tables show the demand level, the amount of delivery from the Delta, and 
percent of maximum total Table A amounts for the SWP contractors receiving water from the Delta. Of the 
29 SWP contractors, 26 receive their deliveries from the Delta. The total maximum Table A amount for all 
SWP contractors is 4.173 maf/year. Of this amount, 4,133 taf/yr is the maximum Delta Table A amount. 
Also presented are the results of interpolating SWP delivery sequences which provide the information used 
in Chapter 6 in assessing future SWP delivery reliability. Current and future SWP deliveries are presented 
both in time sequence and by ranking to correspond to the data presented in the summary/highlight tables 
and used to generate the probability curves in Chapter 6.   

These values must be interpreted within the context of the assumptions upon which they are calculated. 
For example, for the year 1958 in the 2029 study the annual delivery is calculated to be 3,503 taf or 85% of 
maximum Delta Table A (see Table B.4). This result should be stated as follows:  

The SWP would deliver approximately 3,503 taf, or 85% of maximum Delta Table A, given  
1. Rainfall that was similar to what it was in 1958 but modified to reflect climate change effects.  
2. The level of water use in the source area is increased to the level it would be in 2029. 
3. SWP facilities and operation requirements are the same as they are today with the RPA actions 

in effect. 
4. SWP contractor demands are at their maximum Delta Table A level. 

 
Actually, the conditional statement associated with the result for any particular year is even more 

complicated than this because the result is also dependent upon the rainfall that has occurred in previous 
years. For example, if the previous year (1957) was wet, runoff for 1958 for the same amount of rainfall 
would be greater than if 1957 were dry. In addition, reservoir storage for the beginning of 1958 varies 
depending upon the weather conditions in 1957. Thus, each year’s simulation is dependent on the previous 
year’s simulation and, hence, any year in the entire historical sequence is linked to all previous years.   

Table B.2 summarizes the delivery estimates for the SWP for important dry sequences computed in the 
studies for current (2009) and future (2029) conditions. The percentages of maximum Table A amounts are 
based on current deliveries and interpolating future annual SWP Table A deliveries as previously discussed. 
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This information can be helpful in analyzing the delivery reliability of a specific water system that receives 
a portion of its water supply from the SWP. The series of data contained in Tables B.3 through B.5 are also 
helpful in analyzing longer periods of time that contain not only dry periods but wetter periods which can 
replenish water supplies. 

Table B.6 presents the annual SWP Article 21 deliveries under Current (2009) Conditions and Table B.7 
presents the annual SWP Article 21 deliveries under Future (2029) Conditions. 

Probability distribution curves derived from the CalSim II simulations used in this report are presented 
in Figures B.1 and B.2 to visually show the estimated percentage of years a given annual delivery is equaled 
or exceeded. In this report, this value represents the probability of receiving at least a given level of delivery 
in any particular year. As a reference, probability distribution curves for the 2007 and 2027 studies from the 
2007 State Water Project Delivery Reliability Report are presented along with the curves from the 2009 and 
2029 studies in this report. SWP Table A delivery values for 25%, 50%, and 75% exceedences are shown 
for all scenarios in Table B.8.  

Finally, the SWP Table A delivery amounts under current conditions as calculated in the 2007 SWP 
Delivery Reliability Report and the 2009 updated report are presented in Table B.9 to show the estimated 
impact on SWP Table A deliveries due to the RPA actions.  

 
Table B. 2  SWP average and dry year Table A delivery from the Delta (in percent of maximum Table A 

amounts1) 

 

Study of Current 
Conditions 

SWP Table A delivery from the Delta (in percent of maximum SWP Table A1) 

Long-term 
Average2 

Single    
dry year   

1977 

2-year 
drought 

1976-1977 

4-year  
drought 

1931-1934 

6-year  
drought 

1987-1992 

6-year 
drought 

1929-1934 

Updated Studies 
(2009) 

60% 7% 36% 34% 35% 34% 

Updated Studies 
(2029) 

60% 11% 38% 35% 32% 36% 

1/  4,133 taf/year 
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Table B. 3  SWP Table A Deliveries under Current (2009) Conditions  
            Derived values for estimating probability curve   

 
1/  Percent of time at or above given value 
2/  4,133 taf/year 

SWP Table A deliveries
for 2009 study

Year Table A Percent of SWP Table A Exceedence Percent of
demands Maximum Year Delivery Frequency Maximum

(taf) (taf) Table A2 (taf) (%) Table A2

1922 3,407 2,451 59% 1998 3,338 0% 81%
1923 3,717 2,849 69% 1974 3,267 1% 79%
1924 3,961 841 20% 1938 3,262 2% 79%
1925 3,940 1,845 45% 1996 3,247 4% 79%
1926 3,777 2,080 50% 1997 3,191 5% 77%
1927 3,543 2,680 65% 1943 3,174 6% 77%
1928 3,897 2,836 69% 1942 3,142 7% 76%
1929 3,952 1,210 29% 1999 3,140 9% 76%
1930 3,922 1,571 38% 1958 3,090 10% 75%
1931 3,971 1,255 30% 1970 3,082 11% 75%
1932 3,673 1,543 37% 1984 3,070 12% 74%
1933 3,938 1,569 38% 1982 3,054 14% 74%
1934 3,981 1,239 30% 1975 3,023 15% 73%
1935 3,697 2,412 58% 1986 3,023 16% 73%
1936 3,769 2,749 67% 1939 3,021 17% 73%
1937 3,451 2,995 72% 1953 3,013 19% 73%
1938 3,418 3,262 79% 1979 2,996 20% 72%
1939 3,673 3,021 73% 1956 2,995 21% 72%
1940 3,713 2,524 61% 1937 2,954 22% 71%
1941 3,013 2,608 63% 1952 2,927 23% 71%
1942 3,583 3,140 76% 1995 2,924 25% 71%
1943 3,632 3,174 77% 1980 2,907 26% 70%
1944 3,563 2,396 58% 1968 2,894 27% 70%
1945 3,612 2,612 63% 1985 2,875 28% 70%
1946 3,710 2,875 70% 1946 2,869 30% 69%
1947 3,954 2,780 67% 1965 2,867 31% 69%
1948 3,959 2,427 59% 2000 2,858 32% 69%
1949 3,864 2,444 59% 1923 2,855 33% 69%
1950 3,812 2,222 54% 1947 2,854 35% 69%
1951 3,779 2,671 65% 1928 2,849 36% 69%
1952 3,078 2,924 71% 1983 2,836 37% 69%
1953 3,790 3,013 73% 1969 2,811 38% 68%
1954 3,833 2,535 61% 1936 2,811 40% 68%
1955 3,761 2,095 51% 1993 2,780 41% 67%
1956 3,639 2,954 71% 1967 2,768 42% 67%
1957 3,759 2,475 60% 1966 2,749 43% 67%
1958 3,481 3,090 75% 1959 2,731 44% 66%
1959 4,055 2,544 62% 1971 2,724 46% 66%
1960 4,115 2,211 54% 1927 2,712 47% 66%
1961 4,115 2,461 60% 1951 2,692 48% 65%
1962 3,689 2,494 60% 1976 2,680 49% 65%
1963 3,634 2,569 62% 2003 2,671 51% 65%
1964 3,907 2,858 69% 1945 2,612 52% 63%
1965 3,586 2,731 66% 1941 2,608 53% 63%

Probability Curve1
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Table B. 3  (cont.) SWP Table A Deliveries under Current (2009) Conditions  
             Derived values for estimating probability curve  

 
1/  Percent of time at or above given value 
2/  4,133 taf/year 

SWP Table A deliveries
for 2009 study

Year Table A Percent of Table A Exceedence Percent of
demands Maximum Year Delivery Frequency Maximum

(taf) (taf) Table A2 (taf) (%) Table A2

1966 3,722 2,867 69% 1978 2,606 54% 63%
1967 3,439 2,768 67% 1964 2,576 56% 62%
1968 3,792 2,907 70% 2002 2,569 57% 62%
1969 3,157 2,854 69% 1981 2,544 58% 62%
1970 3,714 3,082 75% 1954 2,535 59% 61%
1971 3,837 2,712 66% 1940 2,532 60% 61%
1972 4,012 2,409 58% 1973 2,524 62% 61%
1973 3,611 2,477 60% 1957 2,494 63% 60%
1974 3,649 3,247 79% 1961 2,477 64% 60%
1975 3,720 3,023 73% 1963 2,475 65% 60%
1976 4,014 2,692 65% 1962 2,461 67% 60%
1977 3,948 301 7% 1922 2,451 68% 59%
1978 3,126 2,606 63% 1949 2,444 69% 59%
1979 3,527 3,023 73% 1972 2,427 70% 59%
1980 3,197 2,869 69% 1935 2,412 72% 58%
1981 3,834 2,532 61% 1944 2,409 73% 58%
1982 3,451 3,054 74% 1989 2,399 74% 58%
1983 3,007 2,811 68% 1994 2,396 75% 58%
1984 3,692 3,070 74% 1948 2,310 77% 56%
1985 3,753 2,894 70% 1950 2,222 78% 54%
1986 3,345 2,996 72% 1960 2,211 79% 54%
1987 3,904 1,957 47% 1926 2,095 80% 51%
1988 4,026 902 22% 1955 2,080 81% 50%
1989 4,097 2,399 58% 1987 1,957 83% 47%
1990 3,961 1,241 30% 1925 1,845 84% 45%
1991 3,957 1,102 27% 1933 1,571 85% 38%
1992 3,880 1,061 26% 1932 1,569 86% 38%
1993 3,559 2,724 66% 1930 1,543 88% 37%
1994 3,739 2,310 56% 2001 1,409 89% 34%
1995 3,451 2,927 71% 1931 1,255 90% 30%
1996 3,692 3,267 79% 1929 1,241 91% 30%
1997 3,559 3,191 77% 1992 1,239 93% 30%
1998 3,451 3,338 81% 1990 1,210 94% 29%
1999 3,692 3,142 76% 1934 1,102 95% 27%
2000 3,720 2,855 69% 1991 1,061 96% 26%
2001 3,961 1,409 34% 1988 902 98% 22%
2002 4,097 2,576 62% 1924 841 99% 20%
2003 3,720 2,811 68% 1977 301 100% 7%
Avg 3,711 2,483 60% Avg 2,483 60%
Min 3,007 301 7% Min 301 7%
Max 4,115 3,338 81% Max 3,338 81%

Probability Curve1
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Table B. 4  SWP Table A deliveries from the Delta under Future (2029) Conditions MPI-ECHAM5 Model 
with A2 Emissions 

 
1/  As described in Appendix B 
2/  4,133 taf/year 

SWP
Year Table A SWP Table A Percent of SWP Table A Percent of SWP Table A Percent of

Demands Delivery Maximum Delivery Maximum Delivery Maximum
(TAF) (taf) SWP Table A2 (taf) SWP Table A2 (taf) SWP Table A2

1922 4,133 2,633 64% 2,488 60% 2,562 62%
1923 4,133 2,692 65% 2,469 60% 2,583 63%
1924 4,133 1,017 25% 701 17% 863 21%
1925 4,133 1,822 44% 1,606 39% 1,717 42%
1926 4,133 2,384 58% 1,860 45% 2,128 51%
1927 4,133 2,695 65% 2,866 69% 2,779 67%
1928 4,133 2,783 67% 2,736 66% 2,760 67%
1929 4,133 1,243 30% 1,663 40% 1,448 35%
1930 4,133 1,754 42% 1,663 40% 1,710 41%
1931 4,133 1,257 30% 1,174 28% 1,217 29%
1932 4,133 1,605 39% 1,579 38% 1,592 39%
1933 4,133 1,599 39% 1,600 39% 1,599 39%
1934 4,133 1,138 28% 1,500 36% 1,315 32%
1935 4,133 2,711 66% 2,508 61% 2,612 63%
1936 4,133 2,893 70% 2,531 61% 2,716 66%
1937 4,133 3,533 85% 2,905 70% 3,226 78%
1938 4,133 4,088 99% 3,906 94% 3,999 97%
1939 4,133 2,409 58% 1,587 38% 2,008 49%
1940 4,133 2,577 62% 2,525 61% 2,551 62%
1941 4,133 3,162 77% 2,746 66% 2,959 72%
1942 4,133 2,791 68% 2,725 66% 2,759 67%
1943 4,133 3,079 74% 2,770 67% 2,928 71%
1944 4,133 2,559 62% 1,952 47% 2,263 55%
1945 4,133 2,882 70% 2,882 70% 2,882 70%
1946 4,133 2,755 67% 2,458 59% 2,610 63%
1947 4,133 2,631 64% 2,033 49% 2,339 57%
1948 4,133 2,359 57% 2,509 61% 2,432 59%
1949 4,133 2,454 59% 2,208 53% 2,334 56%
1950 4,133 2,312 56% 2,537 61% 2,422 59%
1951 4,133 2,964 72% 2,791 68% 2,880 70%
1952 4,133 3,724 90% 2,982 72% 3,362 81%
1953 4,133 2,408 58% 2,726 66% 2,563 62%
1954 4,133 2,368 57% 2,491 60% 2,428 59%
1955 4,133 2,106 51% 1,421 34% 1,772 43%
1956 4,133 3,347 81% 2,965 72% 3,161 76%
1957 4,133 2,484 60% 2,383 58% 2,435 59%
1958 4,133 3,656 88% 3,343 81% 3,503 85%
1959 4,133 2,089 51% 2,153 52% 2,120 51%
1960 4,133 2,170 53% 1,694 41% 1,938 47%
1961 4,133 2,556 62% 1,668 40% 2,123 51%
1962 4,133 2,525 61% 2,849 69% 2,683 65%
1963 4,133 2,435 59% 2,532 61% 2,483 60%
1964 4,133 2,526 61% 2,618 63% 2,571 62%
1965 4,133 2,707 65% 2,732 66% 2,719 66%

No Climate Change MPI-ECHAM5 model
with A2 Emissions

Estimated Delivery
Interpolated to 20291
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Table B. 4  (cont.) SWP Table A deliveries from the Delta under Future (2029) Conditions MPI-ECHAM5  
Model with A2 Emissions 

 
1/  As described in Appendix B 
2/  4,133 taf/year 

 
 
 
 
 

Year Table A Table A Percent of Table A Percent of Table A Percent of
Demand Delivery Maximum Delivery Maximum Delivery Maximum
(TAF) (taf) Table A2 (taf) Table A2 (taf) Table A2

1966 4,133 2,765 67% 2,502 61% 2,637 64%
1967 4,133 3,731 90% 2,660 64% 3,208 78%
1968 4,133 2,234 54% 2,705 65% 2,464 60%
1969 4,133 3,862 93% 3,919 95% 3,890 94%
1970 4,133 3,130 76% 2,701 65% 2,920 71%
1971 4,133 2,707 65% 2,336 57% 2,526 61%
1972 4,133 2,349 57% 2,433 59% 2,390 58%
1973 4,133 2,691 65% 2,530 61% 2,612 63%
1974 4,133 3,354 81% 2,654 64% 3,012 73%
1975 4,133 2,885 70% 2,811 68% 2,849 69%
1976 4,133 2,560 62% 2,812 68% 2,683 65%
1977 4,133 226 5% 701 17% 458 11%
1978 4,133 2,962 72% 3,039 74% 3,000 73%
1979 4,133 2,976 72% 2,815 68% 2,897 70%
1980 4,133 3,516 85% 3,143 76% 3,334 81%
1981 4,133 2,472 60% 2,701 65% 2,583 63%
1982 4,133 3,861 93% 3,525 85% 3,697 89%
1983 4,133 3,950 96% 4,031 98% 3,990 97%
1984 4,133 3,071 74% 3,065 74% 3,068 74%
1985 4,133 2,884 70% 2,731 66% 2,810 68%
1986 4,133 3,514 85% 2,762 67% 3,147 76%
1987 4,133 1,302 32% 1,139 28% 1,223 30%
1988 4,133 927 22% 1,537 37% 1,224 30%
1989 4,133 2,665 64% 2,028 49% 2,355 57%
1990 4,133 806 19% 986 24% 894 22%
1991 4,133 986 24% 1,344 33% 1,161 28%
1992 4,133 1,192 29% 787 19% 994 24%
1993 4,133 2,806 68% 2,424 59% 2,619 63%
1994 4,133 2,356 57% 2,536 61% 2,444 59%
1995 4,133 3,304 80% 3,124 76% 3,216 78%
1996 4,133 2,890 70% 2,617 63% 2,757 67%
1997 4,133 3,503 85% 2,939 71% 3,228 78%
1998 4,133 3,271 79% 3,549 86% 3,407 82%
1999 4,133 3,046 74% 2,824 68% 2,938 71%
2000 4,133 2,767 67% 2,715 66% 2,742 66%
2001 4,133 1,491 36% 1,199 29% 1,348 33%
2002 4,133 2,827 68% 2,475 60% 2,656 64%
2003 4,133 2,583 63% 2,424 59% 2,506 61%
Avg 4,133 2,565 62% 2,406 58% 2,487 60%
Min 4,133 226 5% 701 17% 458 11%
Max 4,133 4,088 99% 4,031 98% 3,999 97%

with A2 Emissions Interpolated to 20291
No Climate Change MPI-ECHAM5 model Estimated Delivery
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Table B. 5  SWP Table A deliveries from the Delta under Future (2029) Conditions 
            Derived values for estimating probability curve 

 
1/  4,133 taf/year 

Exceedence Table A Percent of Exceedence Table A Percent of
Frequency Year Delivery Maximum Frequency Year Delivery Maximum

(%) (taf) Table A1 (%) (taf) Table A1

0% 1983 3,999 97% 54% 1964 2,563 62%
1% 1938 3,990 97% 56% 1940 2,562 62%
2% 1969 3,890 94% 57% 1953 2,551 62%
4% 1982 3,697 89% 58% 1971 2,526 61%
5% 1998 3,503 85% 59% 1993 2,506 61%
6% 1958 3,407 82% 60% 1963 2,483 60%
7% 1980 3,362 81% 62% 1948 2,464 60%
9% 1952 3,334 81% 63% 1957 2,444 59%
10% 1995 3,228 78% 64% 1954 2,435 59%
11% 1997 3,226 78% 65% 2003 2,432 59%
12% 1937 3,216 78% 67% 1968 2,428 59%
14% 1956 3,208 78% 68% 1972 2,422 59%
15% 1967 3,161 76% 69% 1994 2,390 58%
16% 1986 3,147 76% 70% 1947 2,355 57%
17% 1984 3,068 74% 72% 1950 2,339 57%
19% 1974 3,012 73% 73% 1944 2,334 56%
20% 1941 3,000 73% 74% 1949 2,263 55%
21% 1951 2,959 72% 75% 1961 2,128 51%
22% 1978 2,938 71% 77% 1959 2,123 51%
23% 1970 2,928 71% 78% 1939 2,120 51%
25% 1943 2,920 71% 79% 1926 2,008 49%
26% 1999 2,897 70% 80% 1960 1,938 47%
27% 1945 2,882 70% 81% 1925 1,772 43%
28% 1979 2,880 70% 83% 1955 1,717 42%
30% 1975 2,849 69% 84% 1930 1,710 41%
31% 1985 2,810 68% 85% 1933 1,599 39%
32% 1927 2,779 67% 86% 1932 1,592 39%
33% 1942 2,760 67% 88% 1929 1,448 35%
35% 1928 2,759 67% 89% 2001 1,348 33%
36% 1996 2,757 67% 90% 1934 1,315 32%
37% 1965 2,742 66% 91% 1988 1,224 30%
38% 2000 2,719 66% 93% 1931 1,223 30%
40% 1976 2,716 66% 94% 1987 1,217 29%
41% 2002 2,683 65% 95% 1992 1,161 28%
42% 1962 2,683 65% 96% 1991 994 24%
43% 1935 2,656 64% 98% 1924 894 22%
44% 1946 2,637 64% 99% 1990 863 21%
46% 1973 2,619 63% 100% 1977 458 11%
47% 1936 2,612 63% Avg 2,487 60%
48% 1981 2,612 63% Min 458 11%
49% 1923 2,610 63% Max 3,999 97%
51% 1966 2,583 63%
52% 1989 2,583 63%
53% 1922 2,571 62%

Ranking of calculated Table A
deliveries for probability curve 

Ranking of calculated Table A
deliveries for probability curve 
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Table B. 6  SWP Article 21 deliveries under Current (2009) Conditions 

 
 

Article Article Article Article

Year 21 21 Year 21 21
Demand Delivery Demand Delivery

(taf) (taf) (taf) (taf)

1922 3,368 16 1966 3,368 11
1923 3,368 12 1967 3,368 18
1924 3,368 56 1968 2,726 8
1925 3,368 436 1969 1,442 191
1926 3,368 7 1970 3,368 238
1927 3,368 67 1971 3,368 9
1928 3,368 8 1972 3,368 20
1929 3,368 10 1973 3,368 16
1930 3,368 10 1974 3,368 12
1931 3,368 8 1975 3,368 11
1932 3,368 156 1976 3,368 9
1933 3,368 393 1977 2,726 2
1934 3,368 8 1978 1,442 2
1935 3,368 14 1979 2,726 124
1936 3,368 12 1980 1,442 189
1937 3,368 184 1981 3,368 9
1938 3,368 443 1982 2,726 463
1939 3,368 2 1983 1,442 853
1940 2,726 14 1984 3,368 507
1941 1,442 2 1985 2,726 2
1942 3,368 6 1986 1,442 140
1943 3,368 10 1987 3,368 9
1944 3,368 7 1988 3,368 10
1945 3,368 288 1989 3,368 10
1946 3,368 14 1990 3,368 10
1947 3,368 8 1991 3,368 12
1948 3,368 12 1992 3,368 10
1949 3,368 12 1993 3,368 14
1950 3,368 17 1994 2,726 6
1951 2,726 485 1995 1,442 2
1952 1,442 50 1996 3,368 6
1953 3,368 8 1997 2,726 47
1954 3,368 14 1998 1,442 201
1955 3,368 14 1999 3,368 123
1956 3,368 704 2000 3,368 8
1957 3,368 12 2001 3,368 14
1958 3,368 18 2002 3,368 25
1959 3,368 4 2003 3,368 16
1960 3,368 12 Avg 3,086 85
1961 3,368 10 Min 1,442 2
1962 3,368 10 Max 3,368 853
1963 3,368 18
1964 3,368 10
1965 3,368 16
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Table B. 7  SWP Article 21 deliveries under Future (2029) Conditions MPI-ECHAM5 with A2 
emissions 

 
1/  As described in Appendix B 

 
 
 

Article Article

Year 21 No Climate MPI-ECHAM5 Interpolated Year 21 No ClimateMPI-ECHAM5 Interpolated
Demand Change A2 emissions to 20291 Demand Change A2 emissions to 20291

(taf) (taf) (taf) (taf) (taf) (taf) (taf) (taf)

1922 3,368 16 16 16 1966 3,368 16 15 15
1923 3,368 15 16 15 1967 3,368 12 18 15
1924 3,368 22 72 46 1968 2,726 13 11 13
1925 3,368 449 431 440 1969 1,442 38 34 36
1926 3,368 15 8 11 1970 3,368 102 16 60
1927 3,368 14 14 14 1971 3,368 14 18 16
1928 3,368 12 10 11 1972 3,368 20 18 19
1929 3,368 10 324 163 1973 3,368 16 22 19
1930 3,368 10 10 10 1974 3,368 15 14 15
1931 3,368 8 8 8 1975 3,368 13 18 16
1932 3,368 401 336 369 1976 3,368 12 12 12
1933 3,368 431 21 231 1977 2,726 2 4 3
1934 3,368 10 129 68 1978 1,442 2 135 67
1935 3,368 10 10 10 1979 2,726 12 10 11
1936 3,368 12 17 15 1980 1,442 32 35 34
1937 3,368 98 114 106 1981 3,368 15 12 14
1938 3,368 9 13 11 1982 2,726 187 13 102
1939 3,368 8 8 8 1983 1,442 549 468 509
1940 2,726 14 12 13 1984 3,368 547 530 539
1941 1,442 2 2 2 1985 2,726 8 10 9
1942 3,368 14 18 16 1986 1,442 94 2 49
1943 3,368 12 16 14 1987 3,368 12 107 58
1944 3,368 10 12 11 1988 3,368 10 125 66
1945 3,368 265 240 253 1989 3,368 6 6 6
1946 3,368 18 18 18 1990 3,368 11 12 11
1947 3,368 10 10 10 1991 3,368 12 14 13
1948 3,368 10 8 9 1992 3,368 10 8 9
1949 3,368 10 17 13 1993 3,368 12 19 16
1950 3,368 18 19 19 1994 2,726 10 8 9
1951 2,726 364 24 198 1995 1,442 1 2 2
1952 1,442 1 2 1 1996 3,368 14 16 15
1953 3,368 16 17 17 1997 2,726 79 156 117
1954 3,368 14 12 13 1998 1,442 24 2 13
1955 3,368 13 12 13 1999 3,368 250 14 135
1956 3,368 383 601 490 2000 3,368 14 12 13
1957 3,368 17 19 18 2001 3,368 14 14 14
1958 3,368 9 32 20 2002 3,368 12 43 27
1959 3,368 10 12 11 2003 3,368 16 12 14
1960 3,368 10 12 11 Avg 3,086 62 58 60
1961 3,368 8 9 8 Min 1,442 1 2 1
1962 3,368 8 8 8 Max 3,368 549 601 539
1963 3,368 19 15 17
1964 3,368 16 12 14
1965 3,368 15 14 14

Article 21 DeliveriesArticle 21 Deliveries
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Figure B. 1  SWP Table A delivery probability under Current Conditions 

 
 
 

Figure B. 2  SWP Table A delivery probability under Future Conditions 
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Table B. 8  Highlighted SWP Table A delivery percent exceedence values under Current and Future 
Conditions 

 Exceedence values (taf) 

25% 50% 75% 

2007 SWP Delivery 
Reliability Report 

   

Current (2007) 3218 2976 2168 

Future (2027)    

   GFDL + A2 3703 3017 1883 

   GFDL + B1 3686 2967 1966 

   PCM + A2 3782 3084 1860 

   PCM + B1 3813 3205 2077 

Updated studies    

Current (2009) 2920 2675 2397 

Future (2029) 2915 2596 2137 

1/  Based upon SWP Table A deliveries that have been interpolated between the “no climate change” 
scenario and the climate change scenarios determined by climate change model (GFDL or PCM) 
and greenhouse gas emissions scenario (A2 or B1). SWP Table A deliveries for two scenarios of 
Old and Middle River flow targets were then averaged. 

2/  Based upon SWP Table A deliveries that have been interpolated between the “no climate change” 
scenario and the climate change scenario determined by climate change model MPI-ECHAM5 and 
greenhouse gas emissions scenario A2.  
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Table B. 9  Comparing SWP Table A deliveries under Current Conditions from updated studies to 
deliveries from 2007 Report 

    

Study 2007 Updated Change in Study 2007 Updated Change in
Year (2007 Report) Study Deliveries Year (2007 Report) Study Deliveries

(taf) 2009  (taf) (taf) (taf) 2009  (taf) (taf)

1922 3,674 2,451 -1,223 1963 3,406 2,569 -837
1923 3,159 2,849 -310 1964 2,211 2,858 648
1924 400 841 441 1965 2,861 2,731 -130
1925 1,644 1,845 202 1966 3,265 2,867 -399
1926 2,186 2,080 -107 1967 2,990 2,768 -222
1927 3,699 2,680 -1,019 1968 3,297 2,907 -390
1928 2,059 2,836 777 1969 2,626 2,854 228
1929 753 1,210 457 1970 3,257 3,082 -176
1930 2,028 1,571 -457 1971 3,317 2,712 -604
1931 1,105 1,255 150 1972 1,707 2,409 701
1932 1,305 1,543 238 1973 3,085 2,477 -608
1933 1,981 1,569 -412 1974 3,184 3,247 63
1934 1,315 1,239 -75 1975 3,218 3,023 -195
1935 3,334 2,412 -923 1976 2,604 2,692 88
1936 3,124 2,749 -374 1977 243 301 58
1937 3,219 2,995 -223 1978 3,599 2,606 -993
1938 3,394 3,262 -133 1979 3,128 3,023 -106
1939 3,256 3,021 -235 1980 2,710 2,869 159
1940 3,165 2,524 -641 1981 3,128 2,532 -596
1941 2,526 2,608 82 1982 2,940 3,054 114
1942 3,167 3,140 -27 1983 2,497 2,811 314
1943 3,154 3,174 20 1984 3,227 3,070 -157
1944 2,930 2,396 -533 1985 3,198 2,894 -304
1945 3,085 2,612 -472 1986 2,294 2,996 701
1946 3,199 2,875 -324 1987 2,825 1,957 -868
1947 2,314 2,780 466 1988 477 902 426
1948 2,609 2,427 -182 1989 3,130 2,399 -732
1949 1,271 2,444 1,173 1990 360 1,241 882
1950 2,462 2,222 -240 1991 729 1,102 373
1951 3,497 2,671 -827 1992 1,087 1,061 -26
1952 2,585 2,924 339 1993 3,711 2,724 -987
1953 3,323 3,013 -310 1994 2,105 2,310 206
1954 3,201 2,535 -667 1995 2,993 2,927 -66
1955 1,137 2,095 958 1996 3,440 3,267 -172
1956 3,581 2,954 -627 1997 3,101 3,191 90
1957 2,545 2,475 -70 1998 3,008 3,338 330
1958 3,030 3,090 60 1999 3,439 3,142 -297
1959 3,465 2,544 -921 2000 3,451 2,855 -596
1960 1,460 2,211 751 2001 1,164 1,409 245
1961 2,357 2,461 104 2002 2,162 2,576 414
1962 2,962 2,494 -467 2003 2,943 2,811 -133

SWP Table A Deliveries SWP Table A Deliveries
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Appendix C.        
State Water Project      
Table A Amounts 

The contracts between the DWR and the 29 SWP water contractors define the terms and conditions 
governing the water delivery and cost repayment for the SWP. Table A is an exhibit to these contracts. 
Comprehension of Table A is important in understanding the information in this report. To understand the 
table, it is necessary to understand how the contracts work. 

All water-supply related costs of the SWP are paid by the contractors, and Table A serves as a basis for 
allocating some of the costs among the contractors. In addition, Table A plays a key role in the annual 
allocation of available supply among contractors. When the SWP was being planned, the amount of water 
projected to be available for delivery to the contractors was 4,173 thousand acre-feet (taf) per year. This 
was referred to as the maximum project yield, and it was recognized that in some years the project would be 
unable to deliver that amount and in other years project supply could exceed that amount. This amount was 
used as the basis for apportioning available supply to each contractor and as a factor in calculating each 
contractor’s share of the project’s costs. This apportionment is accomplished by Table A in each contract. 
Table A lists by year and acre-feet the portion of the 4,173 taf deliverable to each contractor. Other contract 
provisions permit changes to an individual contractor’s Table A under special circumstances. The total of 
the maximums in all the contracts now equals 4,173 taf.  

A copy of the consolidated Table A from all the contracts follows this explanation. The amounts listed in 
Table A cannot be viewed as an indication of the SWP water delivery reliability, nor should these amounts 
be used to support an expectation that a certain amount of water will be delivered to a contractor in any 
particular time span. Table A is simply a tool for apportioning available supply and cost obligations under 
the contract. In this report, reference to “Table A amounts” means the amounts listed in Table A. 
Contractors also receive other classifications of water from the project, as distinguished from Table A (for 
example, Article 21 water, and turnback pool water). These other contract provisions are discussed in 
Appendix D. 
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Table C. 1  Maximum annual SWP Table A amounts (acre-feet) 
Contractor Maximum SWP Table A 
NORTH BAY AREA  

Napa County FC&WCD 29,025 
Solano County WA 47,756 

Subtotal 76,781 
SOUTH BAY AREA  

Alameda County FC&WCD, 
Zone 7 80,619 

Alameda County WD 42,000 
Santa Clara Valley WD 100,000 

Subtotal 222,619 
SAN JOAQUIN VALLEY AREA  

Oak Flat WD 5,700 
County of Kings 9,305 
Dudley Ridge WD 57,343 
Empire West Side ID 3,000 
Kern County WA 998,730 
Tulare Lake Basin WSD 95,922 

Subtotal 1,170,000 
CENTRAL COASTAL AREA  

San Luis Obispo County 
FC&WCD 25,000 

Santa Barbara County FC&WCD 45,486 
Subtotal 70,486 

SOUTHERN CALIFORNIA AREA  
Antelope Valley-East Kern WA 141,400 
Castaic Lake WA 95,200 
Coachella Valley WD 121,100 
Crestline-Lake Arrowhead WA 5,800 
Desert WA 50,000 
Littlerock Creek ID 2,300 
Mojave WA 75,800 
Metropolitan WDSC 1,911,500 
Palmdale WD 21,300 
San Bernardino Valley MWD 102,600 
San Gabriel Valley MWD 28,800 
San Gorgonio Pass WA 17,300 
Ventura County FCD 20,000 

Subtotal 2,593,100 
DELTA DELIVERY SUBTOTAL 4,132,986 
FEATHER RIVER AREA  

County of Butte 27,500 
Plumas County FC&WCD 2,700 
City of Yuba City 9,600 

Subtotal 39,800 
GRAND TOTAL 4,172,786 
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Appendix D.      
Recent State Water    
Project Deliveries 

SWP Contract Water Types 
The SWP contracts define several classifications of water available for delivery to contractors under 

specific circumstances. All classifications are considered “project” water. Many contractors make frequent 
use of these additional water types to increase or decrease the amount available to them under Table A. 

Table A Water  
Each contract’s Table A is the amount in acre-feet that is used to determine the portion of available 

supply to be delivered to that contractor. Table A water is water delivered according to this apportionment 
methodology and is given first priority for delivery. 

Article 21 Water  
Article 21 of the contracts permits delivery of water excess to delivery of Table A and some other water 

types to those contractors requesting it. It is available under specific conditions discussed in Chapter 5. 
Article 21 water is apportioned to those contractors requesting it in the same proportion as their Table A. 

Turnback Pool Water  
Contractors may choose to offer their allocated Table A water excess to their needs to other contractors 

through two pools in February and March. Contributing contractors receive a reduction in charges, and 
taking contractors pay extra. 

Carryover Water  
Pursuant to the long-term water supply contracts, contractors have the opportunity to carry over a 

portion of their allocated water approved for delivery in the current year for delivery during the next year. 
Contractors can carry over water under Article 56C with advanced notice when they submit their initial 
request for Table A water, or within the last three months of the delivery year, under Article 12E for various 
reasons, including local wet conditions and exchange and transfer arrangements. The carryover program 
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was designed to encourage the most effective and beneficial use of water and to avoid obligating the 
contractors to use or lose the water by December 31 of each year. The water supply contracts state the 
criteria of carrying over Table A water from one year to the next. Normally, carryover water is water that 
has been exported during the year, has not been delivered to the contractor during that year, and has 
remained stored in the SWP share of San Luis Reservoir to be delivered during the following year. Storage 
for carryover water no longer becomes available to the contractors if it interferes with storage of SWP water 
for project needs. 

Updated Historical Deliveries 
Table D.1 through D.10 list annual historical deliveries by various water classifications for each 

contractor for 1999 through 2008. Similar delivery tables for years 1997 through 2006 are included in the 
State Water Project Delivery Reliability Report 2007.  
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Table D. 1  Historical State Water Project Deliveries: 1999 
         Sacramento River Index=1, Year Type=Wet 

 Table A Article 
21 

Turnback Carryover Total

County of Butte 286    286 

City of Yuba City 1,096    1,096 

Napa County FC&WCD 4,550 754   5,304 

Solano County WA 37,753    37,753 

Alameda County FC&WCD, Zone 7 46,000 2,910   48,910 

Alameda County WD 34,871 2,781   37,652 

Santa Clara Valley WD 67,465 15,480   82,945 

Oak Flat WD 4,871    4,871 

County of Kings 4,000    4,000 

Dudley Ridge WD 51,870 4,990 6,566   63,426 

Empire West Side ID 3,000 176   3,176 

Kern County WA  1,077,755 58,241 42,154   1,178,150 

Tulare Lake Basin WSD 118,500 49,898 121,337   289,735 

San Luis Obispo County FC&WCD 3,743    3,743 

Santa Barbara County FC&WCD 20,137    20,137 

Antelope Valley-East Kern WA 69,073    69,073 

Castaic Lake WA (+Rch 31A, 5 & 7) 32,899    32,899 

Coachella Valley WD 23,100  27,380   50,480 

Crestline-Lake Arrowhead WA 1,132    1,132 

Desert WA 38,100  20,000   58,100 

Littlerock Creek ID 342    342 

Mojave WA 5,144    5,144 

Metropolitan WDSC 829,777 22,840   852,617 

Palmdale WD 13,278    13,278 

San Bernardino Valley MWD  12,874    12,874 

San Gabriel Valley MWD 18,000    18,000 

Ventura County FCD 1,850    1,850 
Totals 2,521,466 158,070 217,437  0  2,896,973 
Total South of Delta 2,520,084 158,070 217,437  0  2,895,591 
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Table D. 2  Historical State Water Project Deliveries: 2000 
         Sacramento River Index=2, Year Type=Above Normal 

 Table A Article 
21 

Turnback Carryover Total

County of Butte 586    586 

City of Yuba City 901    901 

Napa County FC&WCD 3,136 297  1,525  4,958 

Solano County WA 32,882 1,040  1,417  35,339 

Alameda County FC&WCD, Zone 7 53,877 3,740   57,617 

Alameda County WD 33,598 2,380   35,978 

Santa Clara Valley WD 70,433 18,381  13,174  101,988 

Oak Flat WD 4,494   14  4,508 

County of Kings 3,600    3,600 

Dudley Ridge WD 38,673 7,454 12,193  2,884  61,204 

Empire West Side ID 1,271 528   1,799 

Kern County WA  825,856 78,908 233,202  13,193  1,151,159 

Tulare Lake Basin WSD 98,595 56,818 27,073  15,827  198,313 

San Luis Obispo County FC&WCD 3,962    3,962 

Santa Barbara County FC&WCD 22,741    22,741 

Antelope Valley-East Kern WA 83,577    83,577 

Castaic Lake WA (+Rch 31A, 5 & 7) 40,680    40,680 

Coachella Valley WD 20,790 17,820 3,713   42,323 

Crestline-Lake Arrowhead WA 1,194    1,194 

Desert WA 34,290 17,820 6,124   58,234 

Mojave WA 9,135    9,135 

Metropolitan WDSC 1,273,729 103,124  169,529  1,546,382 

Palmdale WD 8,221   839  9,060 

San Bernardino Valley MWD  18,399    18,399 

San Gabriel Valley MWD 14,000 475   14,475 

Ventura County FCD 4,050    4,050 
Totals 2,702,670 308,785 282,305  218,402  3,512,162 
Total South of Delta 2,701,183 308,785 282,305  218,402  3,510,675 
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Table D. 3  Historical State Water Project Deliveries: 2001 
         Sacramento River Index=4, Year Type=Dry 

 Table A Article 
21 

Turnback Carryover Total

County of Butte 513    513 

City of Yuba City 1,065    1,065 

Napa County FC&WCD 4,293 996 82  1,723  7,094 

Solano County WA 17,756 2,304  1,021  21,081 

Alameda County FC&WCD, Zone 7 22,307  308  5,990  28,605 

Alameda County WD 13,695 10 107  4,192  18,004 

Santa Clara Valley WD 35,689   12,233  47,922 

Oak Flat WD 2,089  22  101  2,212 

County of Kings 1,560    1,560 

Dudley Ridge WD 18,467 933 347  6,815  26,562 

Empire West Side ID  253  1,107  1,360 

Kern County WA  363,204 23,233 6,502  92,052  484,991 

Tulare Lake Basin WSD 40,830 8,755 769  7,889  58,243 

San Luis Obispo County FC&WCD 4,184  99   4,283 

Santa Barbara County FC&WCD 14,285 396 296   14,977 

Antelope Valley-East Kern WA 45,071  899   45,970 

Castaic Lake WA (+Rch 31A, 5 & 7) 30,471 850 618   31,939 

Coachella Valley WD 9,009  91   9,100 

Crestline-Lake Arrowhead WA 1,057    1,057 

Desert WA 14,859  151   15,010 

Mojave WA 4,433    4,433 

Metropolitan WDSC 686,545 10,415 7,949  200,000  904,909 

Palmdale WD 8,170   2,257  10,427 

San Bernardino Valley MWD  26,488    26,488 

San Gabriel Valley MWD 6,534    6,534 

Ventura County FCD 1,850    1,850 
Totals 1,374,424 48,145 18,240  335,380  1,776,189 
Total South of Delta 1,372,846 48,145 18,240  335,380  1,774,611 
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Table D. 4  Historical State Water Project Deliveries: 2002 
         Sacramento River Index=4, Year Type=Dry 

 Table A Article 
21 

Turnback Carryover Total

County of Butte 419    419 

City of Yuba City 1,181    1,181 

Napa County FC&WCD 2,022 827 283  3,743  6,875 

Solano County WA 28,223 2,242   30,465 

Alameda County FC&WCD, Zone 7 40,707 1,484 556  8,113  50,860 

Alameda County WD 24,250 83 862  2,331  27,526 

Santa Clara Valley WD 55,896 202 2,053  3,311  61,462 

Oak Flat WD 3,841 50 76  134  4,101 

County of Kings 2,800  54   2,854 

Dudley Ridge WD 38,688 1,861 1,177  1,994  43,720 

Empire West Side ID 1,278 26  101  1,405 

Kern County WA  670,884 21,951 20,543  15,680  729,058 

Tulare Lake Basin WSD 73,785 3,749 2,289  5,385  85,208 

San Luis Obispo County FC&WCD 4,355    4,355 

Santa Barbara County FC&WCD 24,166 436 324  3,455  28,381 

Antelope Valley-East Kern WA 53,907  1,008  3,256  58,171 

Castaic Lake WA (+Rch 31A, 5 & 7) 61,880 280  6,657  68,817 

Coachella Valley WD 16,170 111 474   16,755 

Crestline-Lake Arrowhead WA 2,189    2,189 

Desert WA 26,670 189 781   27,640 

Mojave WA 4,346    4,346 

Metropolitan WDSC 1,273,205 9,624 14,335  97,940  1,395,104 

Palmdale WD 8,359  437   8,796 

San Bernardino Valley MWD  68,268   3,801  72,069 

San Gabriel Valley MWD 18,353   4,698  23,051 

Ventura County FCD 4,998    4,998 
Totals 2,510,840 43,115 45,252  160,599  2,759,806 
Total South of Delta 2,509,240 43,115 45,252  160,599  2,758,206 
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Table D. 5  Historical State Water Project Deliveries: 2003 
         Sacramento River Index=2, Year Type=Above Normal 

 Table A Article 
21 

Turnback Carryover Total

County of Butte 551    551 

City of Yuba City 1,324    1,324 

Napa County FC&WCD 6,026 376 180  1,055  7,637 

Solano County WA 25,135 2,280  1,918  29,333 

Alameda County FC&WCD, Zone 7 30,695  656  13,099  44,450 

Alameda County WD 31,086  354  5,150  36,590 

Santa Clara Valley WD 90,620 936 841  14,104  106,501 

Oak Flat WD 4,059 19 48  140  4,266 

County of Kings 3,600 58 34   3,692 

Dudley Ridge WD 49,723 1,928 482  1,452  53,585 

Empire West Side ID 1,074 175  187  1,436 

Kern County WA  841,697 27,891 8,419  22,380  900,387 

Tulare Lake Basin WSD 94,376 6,243 938  4,284  105,841 

San Luis Obispo County FC&WCD 4,417 36   4,453 

Santa Barbara County FC&WCD 24,312 339 43  2,274  26,968 

Antelope Valley-East Kern WA 52,730  250  7,049  60,029 

Castaic Lake WA (+Rch 31A, 5 & 7) 49,895 991 90  4,760  55,736 

Coachella Valley WD 14,045 204 194   14,443 

Crestline-Lake Arrowhead WA 1,563    1,563 

Desert WA 23,168 330 321   23,819 

Mojave WA 10,907   3,528  14,435 

Metropolitan WDSC 1,550,356 17,622 16,920  134,845  1,719,743 

Palmdale WD 9,701   1,846  11,547 

San Bernardino Valley MWD  25,371 200  1,844  27,415 

San Gabriel Valley MWD 13,034 200   13,234 

San Gorgonio Pass WA 116    116 

Ventura County FCD 5,000    5,000 
Totals 2,964,581 59,828 29,770  219,915  3,274,094 
Total South of Delta 2,962,706 59,828 29,770  219,915  3,272,219 
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Table D. 6  Historical State Water Project Deliveries: 2004 
         Sacramento River Index=3, Year Type=Below Normal 

 Table A Article 
21 

Turnback Carryover Total

County of Butte 1,440    1,440 

City of Yuba City 1,434    1,434 

Napa County FC&WCD 5,030 1,450 52  1,602  8,134 

Solano County WA 17,991 7,787  47  25,825 

Alameda County FC&WCD, Zone 7 39,898   11,466  51,364 

Alameda County WD 20,956  214  6,714  27,884 

Santa Clara Valley WD 52,867 2,983 508   56,358 

Oak Flat WD 4,324  29  276  4,629 

County of Kings 5,850 3,157 46   9,053 

Dudley Ridge WD 36,377 7,393 291  2,185  46,246 

Empire West Side ID 1,310 626  1,626  3,562 

Kern County WA  640,190 86,513 5,075  40,120  771,898 

Tulare Lake Basin WSD 58,575 15,299 489  5,638  80,001 

San Luis Obispo County FC&WCD 4,096 69   4,165 

Santa Barbara County FC&WCD 29,566  122   29,688 

Antelope Valley-East Kern WA 50,532   9,199  59,731 

Castaic Lake WA (+Rch 31A, 5 & 7) 46,358 1,618  35,785  83,761 

Coachella Valley WD 8,631  89  6,745  15,465 

Crestline-Lake Arrowhead WA 2,006    2,006 

Desert WA 9,966  102  11,122  21,190 

Mojave WA 11,176    11,176 

Metropolitan WDSC 1,195,807 91,601 10,223  215,000  1,512,631 

Palmdale WD 10,549   1,613  12,162 

San Bernardino Valley MWD  35,522   20,631  56,153 

San Gabriel Valley MWD 15,600    15,600 

San Gorgonio Pass WA 841    841 

Ventura County FCD 5,250    5,250 
Totals 2,312,142 218,496 17,240  369,769  2,917,647 
Total South of Delta 2,309,268 218,496 17,240  369,769  2,914,773 
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Table D. 7  Historical State Water Project Deliveries: 2005 
         Sacramento River Index=2, Year Type=Above Normal 

 Table A Article 
21 

Turnback Carryover Total

County of Butte 527    527 

City of Yuba City 1,894    1,894 

Napa County FC&WCD 5,322 606  1,741  7,669 

Solano County WA 24,515 10,421  83  35,019 

Alameda County FC&WCD, Zone 7 38,388  275  7,849  46,512 

Alameda County WD 36,469 846 943  6,341  44,599 

Santa Clara Valley WD 89,476 6,298 342  11,899  108,015 

Oak Flat WD 4,067  127   4,194 

County of Kings 8,100 11,504 202   19,806 

Dudley Ridge WD 51,609 28,197 1,286  821  81,913 

Empire West Side ID 1,448 1,799  587  3,834 

Kern County WA  893,439 453,078 22,397  9,851  1,378,765 

Tulare Lake Basin WSD 86,604 47,267 2,158  3,973  140,002 

San Luis Obispo County FC&WCD 4,006 245   4,251 

Santa Barbara County FC&WCD 22,981  155   23,136 

Antelope Valley-East Kern WA 57,205   2,626  59,831 

Castaic Lake WA (+Rch 31A, 5 & 7) 54,303 2,451  2,702  59,456 

Coachella Valley WD 26,984  2,716  12,819  42,519 

Crestline-Lake Arrowhead WA 807    807 

Desert WA 33,168  1,122  14,799  49,089 

Mojave WA 10,360   1,201  11,561 

Metropolitan WDSC 1,247,183 168,300 6,530  106,032  1,528,045 

Palmdale WD 10,174   1,538  11,712 

San Bernardino Valley MWD  31,211 56  283  31,550 

San Gabriel Valley MWD 10,500    10,500 

San Gorgonio Pass WA 655 15 22   692 

Ventura County FCD 1,665    1,665 
Totals 2,753,060 731,083 38,275  185,145  3,707,563 
Total South of Delta 2,750,639 731,083 38,275  185,145  3,705,142 
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Table D. 8  Historical State Water Project Deliveries: 2006 
         Sacramento River Index=1, Year Type=Wet 

 Table A Article 
21 

Turnback Carryover Total

County of Butte 468    468 

City of Yuba City 4,148 1,194   5,342 

Napa County FC&WCD 7,312 300  172  7,784 

Solano County WA 12,070 18,195  390  30,655 

Alameda County FC&WCD, Zone 7 50,785  491  2,252  53,528 

Alameda County WD  2,375 39,373  1,331  43,079 

Santa Clara Valley WD 47,344 26,769  524  74,637 

Oak Flat WD 4,118  107  17  4,242 

County of Kings 8,991 366 173   9,530 

Dudley Ridge WD 55,343 18,515 1,068   74,926 

Empire West Side ID 1,500 1,124  658  3,282 

Kern County WA  961,882 256,634 18,610  5,418  1,242,544 

Tulare Lake Basin WSD 48,361 59,424 1,787   109,572 

San Luis Obispo County FC&WCD 3,382 827   4,209 

Santa Barbara County FC&WCD 19,255 4,020   23,275 

Antelope Valley-East Kern WA 76,623   3,761  80,384 

Castaic Lake WA (+Rch 31A, 5 & 7) 56,758 2,089  3,905  62,752 

Coachella Valley WD 121,100    121,100 

Crestline-Lake Arrowhead WA 257    257 

Desert WA 50,000    50,000 

Mojave WA 32,496   1,518  34,014 

Metropolitan WDSC 1,103,538 238,478 11,638  136,424  1,490,078 

Palmdale WD 10,374 1,653 130  335  12,492 

San Bernardino Valley MWD  31,902   3,427  35,329 

San Gabriel Valley MWD 13,524    13,524 

San Gorgonio Pass WA 4,262    4,262 

Ventura County FCD 1,850    1,850 
Totals 2,727,643 631,963 73,377  160,132  3,593,115 
Total South of Delta 2,723,027 630,769 73,377  160,132  3,587,305 
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Table D. 9  Historical State Water Project Deliveries: 2007 
         Sacramento River Index=4, Year Type=Dry 

 Table A Article 
21 

Turnback Carryover Total

County of Butte 956    956 

City of Yuba City 2,327    2,327 

Napa County FC&WCD 6,362 3,597  998  10,957 

Solano County WA 14,892 8,217  1,822  24,931 

Alameda County FC&WCD, Zone 7 32,972 912 378  2,895  37,157 

Alameda County WD 16,541 550 197  2,103  19,391 

Santa Clara Valley WD 38,812 4,840 469  8,161  52,282 

Oak Flat WD 3,430 41 27  69  3,567 

County of Kings 4,924 474 43   5,441 

Dudley Ridge WD 28,457 8,953 269  2,000  39,679 

Empire West Side ID 397 1,172  515  2,084 

Kern County WA  592,423 99,861 4,683  19,645  716,612 

Little Rock Creek ID 1,380    1,380 

Tulare Lake Basin WSD 57,272 12,902 450  16,459  87,083 

San Luis Obispo County FC&WCD 3,752 24   3,776 

Santa Barbara County FC&WCD 24,760 1,070  1,390  27,220 

Antelope Valley-East Kern WA 74,459   4,364  78,823 

Castaic Lake WA (+Rch 31A, 5 & 7) 44,974   4,216  49,190 

Coachella Valley WD 72,660  568   73,228 

Crestline-Lake Arrowhead WA 1,768    1,768 

Desert WA 30,000  234   30,234 

Mojave WA 45,372   737  46,109 

Metropolitan WDSC 1,146,900 166,517 8,962  28,098  1,350,477 

Palmdale WD 12,780 843 100  985  14,708 

San Bernardino Valley MWD  57,116    57,116 

San Gabriel Valley MWD 10,000    10,000 

San Gorgonio Pass WA 4,009    4,009 

Ventura County FCD 3,000    3,000 
Totals 2,332,695 309,973 16,380  94,457  2,753,505 
Total South of Delta 2,329,412 309,973 16,380  94,457  2,750,222 
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Table D. 10  Historical State Water Project Deliveries: 2008 
          Sacramento River Index=5, Year Type=Critical 

 Table A Article 
21 

Turnback Carryover Total

County of Butte 9,436    9,436 

City of Yuba City 1,923    1,923 

Plumas County FC & WCD 243    243 

Napa County FC&WCD 3,636 1,219 21  7,363  12,239 

Solano County WA 10,436 1,510  12,389  24,335 

Alameda County FC&WCD, Zone 7 13,633   15,400  29,033 

Alameda County WD 4,206  37  8,659  12,902 

Santa Clara Valley WD 11,133  88  21,188  32,409 

Oak Flat WD 1,929  5   1,934 

County of Kings 3,187  8   3,195 

Dudley Ridge WD 12,260  51  5,949  18,260 

Empire West Side ID    915  915 

Kern County WA  271,636  883  6,815  279,334 

Little Rock Creek ID 805    805 

Tulare Lake Basin WSD 32,302  85  281  32,668 

San Luis Obispo County FC&WCD 8,512    8,512 

Santa Barbara County FC&WCD 11,311  40  2,532  13,883 

Antelope Valley-East Kern WA 31,082  125  10,381  41,588 

Castaic Lake WA (+Rch 31A, 5 & 7) 18,710   12,146  30,856 

Coachella Valley WD 42,385  107   42,492 

Crestline-Lake Arrowhead WA 1,159   689  1,848 

Desert WA 17,500  44   17,544 

Mojave WA 26,288   108  26,396 

Metropolitan WDSC 654,304  1,689   655,993 

Palmdale WD 4,226  19   4,245 

San Bernardino Valley MWD  30,562   4,444  35,006 

San Gabriel Valley MWD 10,080    10,080 

San Gorgonio Pass WA 5,419   300  5,719 

Ventura County FCD 3,798    3,798 
Totals 1,242,101 2,729 3,202  109,559  1,357,591 
Total South of Delta 1,230,499 2,729 3,202  109,559  1,345,989 
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