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Main Ideas

&8 1. \Water storage is part of a system

2. We use lots of storage in California

3. Not all storage is equal

| 4. Storage will be used differently

5. Storage decisions should be
cold and calculating




Storage works in an engineered
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California's Water System

[ ] Mot included in CALVIN
|:| Sacramento Valley and Bay Delta
|:| San Joaquin and South Bay

- Tulare Basin

- Southern California

Legend

A Surface reservoirs
A Groundwater centroids
-] Pumping plants

® Power plants

= Agricultural demands
=] Urban demands
Rivers

Major agueducts

42 maf surface reservoirs
150 maf+ groundwater
Vast conveyance network
9 million irrigated acres
38 million people

Not enough fish




Storage moves water in fime
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Seasonal & drought storage

Groundwater Storage {maf/mon)
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Water Storage Capacity and
Uses in California
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Not all storage is equal
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"With a larger reservoir, there is some increasing gain with further
size, but in a diminishing ratio." - Alan Hazen (1914)



Storage being used dlfferen’rly
1. Cold water for fish ; = R
2. Pulse flows for habitat

3. Regional conjunctive use i _. -
(Kern, Yolo, elsewhere) -

4. Statewide conjunctive use (e.g., Sac Valley
conjunctive use supplies water stored In
Tulare for MWD)

5. Market motivations - Creativity isn’t over yet.
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California's Water System

Major surface reservoirs
Major groundwater basins
Conveyance network

90% irrigated acreage

38 million people

Fish flow requirements fish
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Water supply
value of
Increasing
storage
capacities

($/af-yr)

A cold,
calculating
view

0% Urban

Conservation

30% Urban
conservation

Full No Full No

exports |exports |exports |exports
Claire Engle 3 3 3 3
Shasta 8 8 8 8
Oroville 15 11 13 10
NBB 18 17 17 17
Folsom 13 10 11 9
Pardee 2 5 1 1
New Melones 9 10 9 10
Hetch Hetchy 6 7 5 7
New Don Pedro |8 9 8 8
Millerton 6 95 5 62
Pine Flat 5 47 4 31
Kaweah 56 457 47 379
Success 49 403 42 340
Isabella 4 46 1 15
Grant Lake 52 116 44 76



A cold,
calculating
view, with a
warm, drier

climate

Water supply
value of
Increasing
storage
capacities

($/af-yr)

0% Urban

Conservation

30% Urban
conservation

Full No Full No

exports |exports |exports |exports
Claire Engle 39 30 30 32
Shasta 67 34 51 34
Oroville 78 18 56 17
NBB 156 19 90 19
Folsom 153 20 85 15
Pardee 14 32 20 41
New Melones 3 3 3 5
Hetch Hetchy 7 6 5 7
New Don Pedro |4 3 4 5
Millerton 37 120 56 33
Pine Flat 20 103 51 95
Kaweah 269 263 225 254
Success 361 361 308 375
Isabella 32 76 32 5
Grant Lake 0 0 0 0



More Storage for California?

» More water supply, flood management B
. Increasing water demands
 More flexibility for integration
 Climate warming — snowpack effect < i
 Climate warming — water temperature & salmon
Why not?

 Diminishing marginal supply

e EXpense

 Environmental impact

e Opportunity costs (distraction from mtegratmg
system management)




Conclusions

&8 1. \Water storage is part of a system

2. We use lots of storage in California

3. Not all storage is equal

| 4. Storage will be used differently

5. Storage decisions should be
cold and calculating
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1)
2)
3)
4)
o)
6)
7)
8)
9)

Views of Storage at 507

Pessimist — The glass is half empty

Optimist — The glass is half full

Engineer - The glass is too big

Flood control engineer - The glass should be 40% larger
Water supply engineer — | prefer a larger glass

Dam safety engineer - The glass needs a larger spillway
Delta engineer — Can you pump out my glass?

Delta engineer - Why is water rising outside of my glass?

Environmental engineer - | wouldn’t drink that stuff

10) Water marketing engineer — I'll buy water to fill my glass



0% Urban

Conservation

30% Urban
conservation

0% Urban

Conservation

30% Urban
conservation

Full No Full No Full No Full No

exports |exports |exports |exports exports |exports | exports | exports
Claire Engle 3 3 3 3 39 30 30 32
Shasta 8 8 8 8 67 34 51 34
Oroville 15 11 13 10 78 18 56 17
NBB 18 17 17 17 156 19 90 19
Folsom 13 10 11 9 153 20 85 15
Pardee 2 5 1 1 14 32 20 41
New Melones |9 10 9 10 3 3 5
Hetch Hetchy (6 7 5 7 6 7
New Don Pedro |8 9 8 8 4 3 4 5
Millerton 6 95 5 62 37 120 56 33
Pine Flat 5 47 4 31 20 103 51 95
Kaweah 56 457 47 379 269 263 225 254
Success 49 403 42 340 361 361 308 375
Isabella 4 46 1 15 32 76 32 5
Grant Lake 52 116 44 76 0 0 0 0
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