
Page 1
2 0 1 6  J u n e  2 3
D r a f t ,  p l a n n i n g  p h a s e  c o n c e p t s

Sites Reservoir Project & Prop 1’s
Water Supply Investment Program



Page 2
2 0 1 6  J a n u a r y
D r a f t ,  p l a n n i n g  p h a s e  c o n c e p t s

Sites Project 
Authority (10)

Project 
Agreement 
Committee

Dams

Pipelines Intakes & 
Diversions

Pumping

Advisory

Authority Annualized
Members (10) Acre-Ft.
Colusa County
Glenn County
Maxwell ID
Tehama-Colusa
Canal Authority
Colusa Co. WD 30,000
Glenn-Colusa ID 20,000
Orland-Artois WD 20,000
Proberta WD 3,000
Reclamation 
District 108 20,000
Westside WD 25,000

Represented
Members      Acre-Ft.
Cortina WD 300
Davis WD 2,000
Dunnigan WD 5,000
LaGrande WD 3,000

Yolo Co. FC&WCD

2016 January

Ex Officio 
DWR (& USBR)

100% Before 
Prop 1 Funds 
Awarded

Other Sac. Valley WD TBD
Non-Sac Valley, M&I TBD
Non-Sac Valley, Agriculture TBD

Who Are the Members?

100% Sac Valley 
(per  § 79759(a)

§ 79759(b)

§ 79759(c)
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What is the Sites Reservoir Project?

2015 May

1 . Con f i gu red  t o  ach ieve  the  co-equa l  goa ls  ( 2009  De l t a  Re fo rm  Ac t )

2 . Restore  operat iona l  f l ex ib i l i t y  t o  s t a t e ’ s  wa te r  s y s t em tha t  ha s
been  l o s t  o ve r  t ime

3 . Can  ded icat e  a  s i zab le  amount  o f  wat er  to  DFW & SWRCB t o
manage  t o  ensu re  S t a t e  ge t s  i t s  r e t u rn  on  i n ve s tmen t

4 . Can  cont r ib ut e  f lows  to  meet  SWRCB’s pend ing  ac t ions

5 . Con t r i bu t e s  t o  mit igat ing  f o r  t he  ef fec t s  o f  c l imat e  change

6 . Can  con t r i bu t e  t o  S t a t e ’ s  renewab le  energy  goa ls
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Primary Features & Benefits
1. 500  TAF/yr annua l i z ed  new s torag e :

a . Divers ion s occur  when  exces s  f l ow  cond i t i on s  ex i s t

After  a l l  sen io r  wat er  r ight s  ho lders ’  demands  have  been  met

b . Does  no t r equ i r e  Shas t a  r e se r vo i r  r e l ea se s  o r  sp i l l s  t o  r e f i l l

Ref i l l s  on  3  to  5  year  f reque ncy

c . O f f - s t r eam s t o r age  c r ea t e s  more  re l iab le  car ryov e r

2015 May

2. Proposed  Integrat ed  Operat io n s  w/  CVP  &  SWP benef i t s  a l l :

a . Increase s  co ld  water  poo l  i n  Shas t a ,  O rov i l l e ,  Fo l s om,  &  T r i n i t y

b . Po ten t i a l  t o  p rov i de  “mut ua l  a id”  to  Fo l som t o  r e spond  t o  sho r t -
t e rm  i n -De l t a  wa te r  qua l i t y  comp l i ance

Potent ia l  to  inc rease  s torage  in  d ry  and  c r i t i ca l  years

c . Improve  south  o f  De l ta  expor t  re l i ab i l i ty

Pub l i c  benef i t  water  i s  requ i r ed to  improv e  eco log ica l  hea l t h  
o f  the  De l ta  (CWC §79755 (a ) (5 ) (B )

Wa te r  u sed  t o  i n c r ea se  Co ld  Water  Poo l  can  be  re leased  in  fa l l  
to  co inc id e  wi th  the  fa l l  t rans fe r  window ( o r  r e -d i ve r t ed  i n t o  
S i t e s  f o r  l a t e r  u se )
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Current Portfolio
(Varies by Agency)

Groundwater 
(pre-SGMA)

Transfers & 
Exchanges

Conjunctive 
Use

Reuse & 
Recycled

Sites 
Reservoir

Surface 
Water 
(Current State 
Board Regs & 
BiOps)

Groundwater 
(Implementation 
of SGMA)

Transfers & 
Exchanges

Conjunctive 
Use

Reuse & 
Recycled

Surface 
Water 
(Future State 
Board Regs & 
BiOps)

Future Portfolio
(Varies by Agency)

NOTE: Addit ional ‘dr ivers ’  affect ing an agency’s water portfol io that may affect the relat ive supply distr ibut ion include 
responses due to the effects of (a) changes in water demand, (b) changes in regulat ions or state pol icy and (c) effects 
of c l imate change.

Why Sites?
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Sacramento Valley Watershed:

Proposed Sites 
Reservoir
 1957  Wa te r  P l an  

a s  a  l o ca l  s t o rage  
p ro j e c t

 Of fs t r eam S to rage

 I n t eg ra t ed  Ope ra t i on s

Water source
Unregu l a t ed  t r i bu t a r i e s

1977  Wa te r  R i gh t s  
app l i c a t i on

2016 March

~  7 5  m i l e s  n o r t h w e s t  f r o m  
d o w n t o w n  S a c r a m e n t o
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Project Location:

Sacramento

Tehama-Colusa Canal

Glenn-Colusa Canal

Sites Reservoir

~  7 5  m i l e s  n o r t h w e s t  f r o m  
d o w n t o w n  S a c r a m e n t o
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Facilities:

Storage capac i ty:
1.2 to 1.8 M acre- f t .

2015 October

From Hamilton City
(GCID Canal)

From Red Bluff
(TC Canal)

From Sacramento 
River (Proposed)
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Source:  DWR Report (2013 Dec), Appendix H: Power Planning Study, Figure H.4-2. NODOS Project, Schematic of Conveyance and Storage Interconnection

Sites Reservoir (N)

Holthouse
Reservoir (M)

Red Bluff (E)

Hamilton City (E)

Mile Post 158.5 (N)

Terminal Regulating 
Reservoir (N)

2015 November

2,100 cfs TC Canal (E)

1,800 cfs GCID
Canal (E)

Sacramento River 
Diversions

Schematic:

+ 1
Pump (N)

2,000 (), 1,500 () cfs
Delevan Pipeline (N)

Max fill rate: 11,682 acre-ft/day
H = 330 ft.

H= 120 ft.

WS E l ev 210

A b b r e v i a t i o n s :
( N ) N e w
( E ) E x i s t i n g
( M ) M o d i f i e d

(E)

(N)

(N)

(N)
Low Level Outlets:
 Stone Corral
 Funks Creek
(To Sacramento 
River at Knights 
Landing via the 
Colusa Basin Drain)

GCID’s southern 
service area (E)

TCCA’s southern 
service area (E)
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Dry Year Operations:

Average using prior drought periods (28-34,  76-77,  87-92):

Wh i l e  mee t i ng  t he  ex i s t i ng  wa te r  qua l i t y  and  f l ow  ob l i g a t i on s  o f  t he  CVP  &  SWP

(* ) Th i s  wa te r  i s  i ndependen t  o f  CVP  &  SWP wate r  con t ra c t s

Storage Percent
Reservo i r (acre- f t .) increase
Shasta 240,000 12.1
Orov i l le 105,000 7.1
Folsom 37,000 9.6
Tr in i ty 79,000 8.5
Si tes 660,000 (*)
Total 1,121,000 23.4

2015 April

Prop  1  E l ig ib le  
( co l d -wa te r  poo l  
&  De l t a  Wa te r  
qua l i t y )  

Prop  1  E l ig ib le  
( f l ows  &  hab i t a t )

S o u r c e :  D W R ,  2 0 1 5  FA Q

Non-Prop  1
( pos s i b l e  Fede ra l )

Ecosystem
Benef i ts



Delta 
Outflows

Tidal 
Influence

Sacramento 
River Flows

San Joaquin 
River Flows

CVP & 
SWP Exports

Page 112016 Jun

in-Delta 
diversions

The Delta is in Balanced Conditions

Oroville (3.5 MAF)

Shasta (4 MAF)

Folsom (1 MAF)

Trinity (2.1 MAF)

Feather River Flows

American River Flows

Contracted/ 
Consumptive Uses

Environmental & 
Water Qual i ty Uses

Sac. V. Water System Schematic (Today)
Storage Withdrawals  for:
 In-Basin Demand (CVP:  75%, 

SWP:  25%) & Export
 Ecosystem & Water  Qual i ty



Delta 
Outflows

Tidal 
Influence

Sacramento 
River Flows

San Joaquin 
River Flows

CVP & 
SWP Exports
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in-Delta 
diversions

The Delta is in Balanced Conditions

Sites 
(1.8MAF)

Oroville (3.5 MAF)

Shasta (4 MAF)

Folsom (1 MAF)

Trinity (2.1 MAF)

Feather River Flows

American River Flows

Contracted/ 
Consumptive Uses

Environmental & 
Water Qual i ty Uses

Sac. V. Water System Schematic (Proposed)
Storage Withdrawals  for:
 In-Basin Demand (CVP:  75%, 

SWP:  25%) & Export
 Ecosystem & Water  Qual i ty

CBD

Shasta cold water pool 
releases can be pumped 
into Sites or continue to 
the Delta



Delta 
Outflows

Tidal 
Influence

Sacramento 
River Flows

San Joaquin 
River Flows

CVP & 
SWP Exports
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in-Delta 
diversions

The Delta is not in Balanced Conditions

Sites 
(1.8MAF)

Oroville (3.5 MAF)

Shasta (4 MAF)

Folsom (1 MAF)

Trinity (2.1 MAF)

Feather River Flows

American River Flows

Contracted/ 
Consumptive Uses

Environmental & 
Water Qual i ty Uses

Ecosystem & Water Quality Benefit Creation:

CBD

During Excess  Condit ions:
 Fi l l ing Sites  Reservoir

1.065 MAF in 2016
0.600 MAF in dry Years

X

X

X

X

X

X

X



Delta 
Outflows

Tidal 
Influence

Sacramento 
River Flows

San Joaquin 
River Flows

CVP & 
SWP Exports
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in-Delta 
diversions

The Delta is in Balanced Conditions

Sites 
(1.8MAF)

Oroville (3.5 MAF)

Shasta (4 MAF)

Folsom (1 MAF)

Trinity (2.1 MAF)

Feather River Flows

American River Flows

Contracted/ 
Consumptive Uses

Environmental & 
Water Qual i ty Uses

Ecosystem & Water Quality Benefit Creation:

CBD

Storage Withdrawals  for:
 Carryover  Storage (on ly  

when reservo i r s  a re  not  p rone 
to  sp i l l )  

X

X

X

X

\

\

\

1

2

3



Delta 
Outflows

Tidal 
Influence

Sacramento 
River Flows

San Joaquin 
River Flows

CVP & 
SWP Exports
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in-Delta 
diversions

The Delta is in Balanced Conditions

Sites 
(1.8MAF)

Oroville (3.5 MAF)

Shasta (4 MAF)

Folsom (1 MAF)

Trinity (2.1 MAF)

Feather River Flows

American River Flows

Contracted/ 
Consumptive Uses

Environmental & 
Water Qual i ty Uses

Ecosystem & Water Quality Benefit Creation:

CBD

Storage Withdrawals  for:
 Delta  Ecosystem & Water  

Qual i ty
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Why Sites?

If Sites operated in 2016

2016 May

© CA Rice Commission

*1,065,000 350

If  Sites operated in 2016

© CA Rice Commission *   T h r o u g h  M a y  1

*
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Refill Frequency:

Simulated hydrologic sequence (1921 - 2002) with water demand in year 2030

On Average, every 3 to 5 years



Status: Conceptua l Version: B
Purpose: P repare  by  S i tes  to  fac i l i t a te  commun ica t i ons Date: 2016  Apr i l  27
Caveat 1 Work ing  Dra f t ,  Sub jec t  to  change Ref/File #: P31. 12 .235
Caveat 2 Page: 18 o f

Monthly Storage (Shasta, Oroville & Sites)

>1,000 ,000  
acre- f t .

w/o  Pro jec t w/  Pro jec t



DRY WETAVERAGE

~ 400,000  
acre- f t .

Sac. Val ley 
Demand

Publ ic Benef it  Water “A”
(direct re lease from

Sites Reservoir)

250 TAF

Non-Sac. 
Val ley 

Demand

w/o Pro jec t w/  Pro jec t

Publ ic Benef it
Water “B” (re leases 

from Sites in l ieu of 
re leases from 
exist ing CVP or SWP 
reservoirs)

Page 192016 May

September Storage (Shasta, Oroville & Sites)
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Annualized Storage: (Shasta, Orovil le & Sites)

303. 1,582. 1,526. 1,261. 1,112. 814.

w/o  Pro jec t w/  Pro jec t
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Annualized Storage (By Water Year Type)

w/ Pro jec t
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Proposition 1, Chapter 8:

Eligible Public Benefits
 Ecosystem Improvement
 Water Quality Improvement
 Emergency Response
 Flood Control
 Recreation

Eligible Projects
 CALFED & Groundwater Storage
 Conjunctive Use and Reservoir 

Reoperation
 Local and Regional Surface 

Storage

$ 2.7 Bn is available
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Proposition 1, Chapter 8:

Key Performance Measures:

 “Priority will be given to projects that leverage private, federal, or local 
funding to produce the greatest public benefit. 

§ 79707 (chapter 4)

 Projects selected “through a competitive public process 
[ranked by] the [magnitude of the] expected return for 
public investment.” § 79759(c)

 The project provides “measureable improvement to 
the Delta ecosystem or to tributaries to the Delta” § 79752

 The project “will advance the long-term objectives of 
restoring ecological health and improving water 
management for beneficial uses of the Delta” § 79755(a)(5)(B)

2016 January

 Funds provided for “public benefits associated with water 
storage projects that improve the operation of the state 
water system, are cost effective, and provide a net 
improvement in ecosystem and water quality conditions.” § 79750(b)
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Cost Allocation:

50% (minimum) 
Ecosystem Benefits

Ecosystem 
& Water 
Quality 
Enhancement

Cold
Water

Pool

Current 
Sacramento 

Valley 
Demand

Needed 
for Prop 1 

funds to be 
allocated

All 
Other

50% (minimum) 
Water User 

Funded

50% (maximum) 
Public Benefit 
Funded

Water-derived 
public benefitsNon-

water 
public 
benefits

NOTE:  Assuming cost follows the 
water, a yield-based allocation is not 
likely to result in 50% of the yield 
going to water users and 50% to 
resource agencies on an annual 
timeframe.
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Yield-Based Allocation: 

50
%

 o
f 

co
st

 
=

 2
50

 T
AF

(o
ve

r 
lo

ng
-

te
rm

 a
ve

ra
ge

)

Base Scenario 1
(Cost & Yield 

Correlation = 1)

Water-
derived 
public 
benefits

Current 
Water 

User 
Demand

Scenario 3
(contract price of public 

benefit water is value-based 
and reflects a value > water 

users repayment cost)

Water-
derived 
public 
benefits

Current 
Water 

User 
Demand

Scenario 2
(contract price of public 

benefit water reflects its 
avoided-cost, which is < 

water user’s repayment cost)

Water-
derived 
public 
benefits

Current 
Water 

User 
Demand

NOTE:  Analysis assume 50% Prop 1, 
Chapter 8 funds are requested



Water Criteria
Class 1: Assumes 50% yield is needed to 

provide 50% public-funded costs.
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Base

Class 1
At Risk

~ 80 TAF

Class 2
~ 170 TAF

Current 
Sacramento 

Valley 
Demand

Needed 
for Prop 1 

funds to be 
allocated

80 TAF: Difference between the 1.8 MAF
and 1.2 MAF reservoir.  Serves as 
a contingency  should the Project 
downsize to the smaller reservoir 
or a decision to advance the 
project with delayed (or absent) 
public funding.

Class 2: Assumes less yield is needed to 
obtain 50% public funds or Water 
Commission decision to fund less  
than 50% (e.g. only fund $1.5 Bn
of project’s costs)

75% Prop 1 
Minimum 

(~ 188 TAF) ~
 250 TA

F

Yield-Based Allocation:
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 2
50

 T
A

F

Current 
Sacramento 

Valley 
Demand

Additional 
Water User 

Demand

Base
Scenario 3

Dedicated “A”: all WYT, including back-to-
back dry or crit ical WYT (highest value water)

Dedicated “B”: W, AN, & BN WYT

Annual “A”: W, AN, & BN WYT
(based on carryover & hydrology)

Carryover “A” & “B”:  Available for multiple
uses, including the creation of a ‘pool’ available
for infrequent emergency response

Annual “C”: To cover public benefit share
of annual O&M costs after providing a public

benefit (e.g. cold water pool)

Annual “B”: Generate revenue for other
ecosystem benefits (e.g. habitat) after
providing a public benefit (e.g. water quality)

WYT Water Year Type 
W Wet
AN Above Normal
BN Below Normal
D Dry
C Crit ica l

Federal Benefit which are non-Prop 1 el igible (e.g. 
Tr in i ty r iver,  refuge suppl ies, addit ional cold water pool 
for dry and cr i t ica l years unt i l  Shasta enlargement is

completed)Federal
Water 
Supply 
Benefits

Yield-Based Allocation: (Hypothetical) 
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Estimated Public Benefits:

$187.70 $181.40
$199.00

$162.80

$31.90
$29.10

$31.90

$31.90

$30.10
$23.50

$27.00

$27.00

$0.20

$0.20

$0.20

$0.20

$0.00

$50.00

$100.00

$150.00

$200.00

$250.00

Alt. C Alt. D Alt. E Alt. E (Max Bond)

An
nu

al
 P
ub

lic
 B
en

ef
it 
($
m
ill
io
n/
yr
)

Flood Damage
Reduction

Recreation

Emergency Operations

Cold Water Pool

Ecosystem Enhance
& Water Quality



Delta or Tributaries: Measureable Improvement (§ 79752)

R
et

ur
n 

on
 I

nv
es

tm
en

t

Future without 
Climate Change

Moderate Climate 
Change

Moderate Climate Change 
w/ Sea Level Rise

Delta: Long-term Ecological Health (§ 79755(a)(5)(B)) Page 29

Non-linear scales

Where does the 
Water Commission 
want to land?

2016 February

In
cr

ea
si

ng
 c

lim
at

e 
ch

an
ge

 r
eq

ui
re

m
en

ts

Selection Criteria:
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Reservoirs and Dams: $1. B - $1.7 B
Pumping and 
Generat ing Plants: $1. B - $1.5 B
Pipel ines: $1. B - $1.2 B
Total: $3. B - $4.4 B
 Esca lated to 2015 dol lars
 w/o f inance cost
 Inc ludes cont ingency

Range of Project Development Costs

2015 May
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Costs/acre-ft: (with financing)

2015 October

*  P r i c e  i s  F O B  S a c r a m e n t o  R i v e r  ( N o r t h  o f  M a x w e l l )

NOTE: RIFIA could reduce finance costs over 
$100/acre-ft. (requires congressional approval)



2015 May

Repayment: (with Federal Participation)

Storage

Water 
($/acre-ft. 
of water)

Pumped-
storage 
($/kWh 

generated)

Page 32

Annual Use
(fixed $/year)

Carryover
(variable $/year)

Prop 1:
Ecosystem 
& Water 
Quality 
Enhancement

Non-
Prop 1 
Federal
(e.g. Trinity,

refuges)

Current 
Sacramento 

Valley 
Demand

Additional  
Water 
Users

Prop 1:
Other

50% (maximum) 
Public Benefit 
Funded

Fed.
Water 

Supply

Interior &/or Reclamation
(Method is dependent upon congressionally authorized 
role & appropriations. Could include pumped-storage)

50% (minimum) 
Water User 

Funded

State Taxpayers
(General Obligation 

Bonds)
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Commissioning

Planning & 
Permitting

Engineering

Real Estate / 
Rights of Way

Construction & 
Commissioning

Feasibi l i ty Prel iminary Final Design & 
Contract Documents

Temporary

Bid/Award

Mult ip le Construction Packages

Prepare 
Proposal

Draft 
EIR/S

Publ ic 
Input

Final 
EIR/S

Acquire Permits 
pre-construct ion

Phase 2: 
Final EIR/S & 
Prel iminary 
engineering

Phase 3:
Permits, ROW, 
& Final Design

Phase 4:
Construction & 
Close-out

Phase 5:
Transfer 
to Ops

Pre-publ ic 
draft  EIR/S

Construct ion 
Permits

Owner-furnished 
Equipment

Opt im ize

Fie ld Data Col lect ion

Acquire Permanent 
Rights of Way

Construct ion Management

Tracks:

Project Management Issue long-term debtSecure short-term debt

1. Grant Awarded
2. Contract w/ DFW, 

SWRCB, & DWR

Target 
$/acre-ft.

Incorpora te  
CWC Changes

2015 November

Publ ic  
Benef i t

Water  
Users

Add’ l short-term debt

2

Earl iest date Prop 1, Chapter 8 Grant Funds avai lable

3

Repayment

Managing 
Publ ic 
Benef i ts

Direct funding by Members

1 4

Risk a l locat ion,  
F inanc ing,  & 
Power 
Generat ion 
needs to be 
factored into 
pr ic ing

Phase Schedule:

Negot ia te

Phase 1: 
CWC WSIP
Application

NOTE:  The subsequent phase can on ly  s tar t  
once the Members have reba lanced the project  
and f inancing agreements are executed.
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R
is

k 
&

 U
nc

er
ta

in
ty

2016 January

Project’s Risk & Uncertainty vs. Value:
2 31 4

1. WSIP funds 
awarded

2. Contracts with 
DFW. SWRCB,& 
DWR

1. Cert i f ied EIR/S

2. CWC Funding

Start-up  
test ing 
complete

¢ / share 

$ / share 

$$ / share 

$$$ / 
share 

“S
to

ck
 V

al
ue

”

+$$ / share 

Time (years)

High

Medium

Low

Residual

1. Construct ion 
f inancing secured

2. Prop 1 bond funds 
for construct ion

NOTE: Cost to buy-in later increases 
over time
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Discussion


