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Who Are the Members?

/Authority Annualized
Members (10) _ Acre-Ft.
Sites Project 100% Sac Valley / Colusa County
Authority (10) (per § 79759(a) "\ Glenn County
Maxwell ID
Tehama-Colusa
Canal Authority
Ex Officio § 79759(b) “~ Colusa Co. WD 30,000
DWR (& USBR) / Glenn-Colusa ID 20,000
Orland-Artois WD 20,000
Advisory Proberta WD 3,000
Reclamation
Yolo Co. FC&WCD District 108 20,000
Project 100% Before & Westside WD 2000
Prop 1 Funds
Agreelpent Awarded Represented
Committee § 79759(c) Members Acre-Ft.
Cortina WD 300
Davis WD 2,000
Dams Pumping Dunnigan WD 2009
LaGrande WD 3,000
Pipelines Intakes & Other Sac. Valley WD TBD

Diversions \ Non-Sac Valley, M&I TBD

2016 January Non-Sac Valley, Agriculture TBD.



What is the Sites Reservoir Project?

1. Configured to achieve the co-equal goals (2009 Delta Reform Act)

2. Restore operational flexibility to state’s water system that has
been lost over time

3. Can dedicate a sizable amount of water to DFW & SWRCB to
manage to ensure State gets its return on investment
4. Can contribute flows to meet SWRCB’'s pending actions

5. Contributes to mitigating for the effects of climate change

6. Can contribute to State’s renewable energy goals

2015 May Page



Primary Features & Benefits

1. 500 TAF/yr annualized new storage:
a. Diversions occur when excess flow conditions exist
After all senior water rights holders’ demands have been met
b. Does notrequire Shasta reservoir releases or spills to refill
Refills on 3 to 5 year frequency

c. Off-stream storage creates more reliable carryover

2. Proposed Integrated Operations w/ CVP & SWP benefits all:
a. Increases cold water pool in Shasta, Oroville, Folsom, & Trinity

b. Potential to provide "mutual aid” to Folsom to respond to short-
term in-Delta water quality compliance

Potential to increase storage in dry and critical years
c. Improve south of Delta export reliability

Public benefit water is required to improve ecological health
of the Delta (CWC §79755(a)(5)(B)

Water used to increase Cold Water Pool can be released in fall
to coincide with the fall transfer window (or re-diverted into
Sites for later use)

2015 May Page



Why Sites?

Current Portfolio
(Varies by Agency)

Future Portfolio

(Varies by Agency)

Surface
Water

(Current State
Board Regs &
BiOps)

Reuse &
Recycled

Conjunctive

Groundwater
(pre-SGMA)

Surface
Water

(Future State
Board Regs &
BiOps)

Reuse &
Recycled

Conjunctive
Use

Groundwater
(Implementation
of SGMA)

Transfers &
Exchanges

Reservoir

NOTE: Additional ‘drivers’ affecting an agency’s water portfolio that may affect the relative supply distribution include
responses due to the effects of (a) changes in water demand, (b) changes in regulations or state policy and (c) effects

of climate change.

2016 January
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Sacramento Valley Watershed.

_jlf
.--f‘-

Water source Y
Unregulated tributaries |

1977 Water Rights
application

Proposed Sites
Reservoir

= 1957 Water Plan
as a local storage
project

= QOffstream Storage

» Integrated Operations

~ 75 miles northwest from
downtown Sacramento
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Facilities:

From Red Bluff From Hamilton City
(TC Canal) (GCID Canal)

2016 January
ase eoncepts




Schematic:

Sites Reservoir (N)

——\H = 330 ft}

\H = 120 ft.

Sacramento River

Max fill rate: 11,682 acre-ft/day Diversions

—

/

2,100 cfs TC Canal (E) Red Bluff (E)

Pump (N)

Hamilton City (E)

Low Level Outlets: — T A 1_’8_00_Cf_s ECLD_
= Stone Corral (N) (E)-@_ W
» Funks Creek
Holthouse [ GCID’s southern
(To Sacramento . :
River at Knights Reservoir (M) | service area (E)
Landing via the * Terminal Regulating
Colusa Basin Drain)

Reservoir (N)

TCCA's southern

service area (E) Mile Post 158.5 (N)

Abbreviations:
(N) New
(E) Existing

2,000 («), 1,500 (>) cfs .
Delevan Pipeline (N)

(M)  Modified (N)
Plant Mode Pumping Mode Generation Mode
Plant Name TC Canal GCID Canal TRR Sac River Sites Sites TRR Sac River
Planned Capacity, MW 6 3.39 19.68 B5.65 18135 123 9.8 10.8
Planned Capacity, cfs 2250 3000 12580 2000 5800 5100 1500 1500

2015 November

Source: DWR Report (2013 Dec), Appendix H: Power Planning Study, Figure H.4-2. NODOS Project, Schematic of Conveyance and Storage Interconnection
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Dry Year Operations:

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

Storage Percent Ecosystem
Reservoir (acre-ft.) increase Benefits
Shasta 240,000 12.1 o
Prop 1 Eligible
Oroville 105,000 7.1 (cold-water pool
& Delta Water
Folsom 37,000 9.6 quality)

.. Non-Prop 1
Trinity 79,000 8.5 =— (possible Federal)
Sites 660,000 (*) = Prop 1 Eligible

(flows & habitat)
Total 1,121,000 23.4

While meeting the existing water quality and flow obligations of the CVP & SWP

(*) This water is independent of CVP & SWP water contracts

2015 April Source: DWR, 2015 FAQ Page 10



Sac. V. Water System Schematic (Today)

Shasta (4 MAF) Storage Withdrawals for:

= In-Basin Demand (CVP: 75%,
Sacramento [ SWP: 25%) & Export

River Flows )
= Ecosystem & Water Quality

< ——

Oroville (3.5 MAF)
“".“"‘iliiilllule:::gn-lllillii_____""7

Feather River Flows

-

¢

Folsom (1 MAF)

* American River Flows ~ -

_ in-Delta
Tidal Delta diversions
Influence Outflows Contracted/
ontracte
Consumptive Uses
Environmental &
CVP & ) Water Quality Uses
SWP Exports San Joaquin
\ River Flows
Page 11
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Sac. V. Water System Schematic (Proposed)

Shasta (4 MAF)

Storage Wit

hdrawals for:

Sacramento
River Flows

—

< ——

Shasta cold water pool

releases can be pumped
into Sites ol continue to

e

N

~ =

In-Basin Demand (CVP: 75%,
SWP: 25%) & Export

Ecosystem & Water Quality

Oroville (3.5 MAF)

the Delta | S _
/ % Feather River Flows
Sites o =
(1.8MAF) V <
CBD
* American River Flows
in-Delta
Tidal Delta diversions
Influence Outflows
g\\//VPPSI;x orts San Joaquin
P River Flows

2016 Jun The Delta is in Balanced Condit

\

ions

Folsom (1 MAF)

v :

Contracted/
Consumptive Uses

Environmental &
Water Quality Uses
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Ecosystem & Water Quality Benefit Creation:

Shasta (4 MAF)

X

Sacramento
River Flows

—
|

x =

‘I' - EJ

Sites

During Excess Conditions:

Filling Sites Reservoir

1.065 MAF in 2016
0.600 MAF in dry Years

Oroville (3.5 MAF)
v!lll.".""‘I‘IIII=====IIII.."..'."ll"!'

Feather River Flows

-

| T
(1.8MAF) 5?? vi

CBD

in-Delta

Tidal Delta diversions
Influence Outflows

CVP &

SWP Exports

2016 Jun The Delta is not in Balanced Conditions

<

* American River Flows

Folsom (1 MAF)

X

Contracted/
Consumptive Uses

Environmental &
. Water Quality Uses
San Joaquin

River Flows
13
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Ecosystem & Water Quality Bene

Shasta (4 MAF)

fit Creation:

Storage Withdrawals for:

1 .
Sacramento |-
\Rlver Flows to SpiII)
Trinity (2 1 MAF)
| —

b

Feather River Flows

Carryover Storage (only
when reservoirs are not prone

>

Oroville (3.5 MAF)

~!ll|"‘llill‘lli|||=====:llllliliij]'.!"l!'

Sites =

(1.8M -

;F)v_rz

in-Delta
diversions

Delta
Outflows

Tidal
Influence

CVP &

SWP Exports San Joaquin

River Flows

\

2016 Jun The Delta is in Balanced Conditions

* American River Flows

Folsom (1 MAF)

Y

Contracted/
Consumptive Uses

Environmental &
Water Quality Uses
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Ecosystem & Water Quality Benefit Creation:

Shasta (4 MAF)

Storage Wit

hdrawals for:

Sacramento |- Quality
River Flows
| —
- N.
Ca -
= —p
Feather River Flows
Sites =
(1.8MAF) >

CBD

in-Delta

= Delta Ecosystem & Water

Oroville (3.5 MAF)

* American River Flows

Tidal Delta diversions
Influence Outflows
CVP & San J )
SWP Exports an Joaquin
River Flows

2016 Jun The Delta is in Balanced Conditions

\

Folsom (1 MAF)

v :

Contracted/
Consumptive Uses

Environmental &
Water Quality Uses
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Why Sites?

If Sites operated in 2016

California NEEDS
Sites Reservoir

If constructed, Sites would

1.065.000 350 hillion )

acre-feet of water this year gallons of water

Source: CA Department of Water Resources

© CA Rice Commission * Through May 1

2016 May Page 16



Refill Frequency:

On Average, every 3 to 5 years
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Monthly Storage (Shasta, Oroville & Sites)

Total NOD CVP/SWP Storage Driest Perlods (29-34,76-77,87-82)

— w/o0 Project — w/ Project

8:000

7,000 +

6,000 -

5,000 1
e
2 4,000 - |
=
3 3,000 - >1,000,000

acre-ft
2,000 -
1,000 -
0 1 1 1 1 1 1 1 1 1 1 1
QCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
Month

caveat 1 Working Draft, Subject to change ReffFile #: P31. 12.235
Caveat 2 Page: 18 of



September Storage (Shasta, Oroville & Sites)

— w/0 Project — w/ Project

12,000

10,000 -

oo

QO

-

o
|

~ 400,000

acre-ft. Public Benefit Water “A”

(direct release from
Sites Reservoir)

o

QO

-

o
|

Public Benefit
Water “B” (releases
from Sites in lieu of
releases from
existing CVP or SWP
reservoirs)

Volume (TAF)
N
O
o
o

N
o
o
o

250 TAF

0 DRY AVERAGE WET
1

100% 80% 60% 40% 20% 0%
Probabllity of Exceedence

2016 May Page 19



Annualized Storage:

September Total NOD CVP/SWP Storage
Bl w/ Project

12,000.0 B w/o Project

10,000.0

=,

,000.0

0.0

Long Term  Wet

2016 January

(Shasta, Oroville & Sites)

Critical

Page 20



Annualized Storage (By Water Year Type)

October-September Total Sacramento River Diversions to Fill Sites Reservoir
S0 Il w/ Project

807
800

700

214

Long Term Wet Above Below Dry Critical
Normal Normal

2015 October Page 21



Proposition 1, Chapter 8:

$ 2.7 Bn is available

Eligible Projects Eligible Public Benefits
Q CALFED & Groundwater Storage O Ecosystem Improvement

d Conjunctive Use and Reservoir
Reoperation

Water Quality Improvement

Emergency Response
d Local and Regional Surface

Storage

Flood Control

Q
Q
a
g

Maximum State Cost-Share for Funded Public Benefits TOTAL Funded Public

Recreation

BENEFITS Benefits
90%
Minimum

Local or | Funded Ecosystem
Other Public Benefits 50%

Benefits
up to Other Public

5 U o/o \\ 30% 50% Eg;ffits

Ecosystem Benefits must be Benefits

of the funded public benefits




Proposition 1, Chapter 8:

Key Performance Measures:

a "“Priority will be given to projects that /everage private, federal, or local
funding to produce the greatest public benefit.

§ 79707 (chapter 4)

d 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)

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

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

d 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 Page

23



Cost Allocation:

50% (minimum) 50% (maximum)
Water User Public Benefit

Funded Funded .
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.

Current Ecosystem

Sacramento & Water
Valley Quality
f Demand Enhancement o
~ 52% O - 50% (minimum)
Water user Ecosystem Benefits

Costs Needed
for Prop 1
funds to be

allocated

\\ Water-derived
Non- ‘\ public benefits

water
public \
benefits

2016 January Page 24



Yield-Based Allocation:

Scenario 2

(contract price of public
benefit water reflects its
avoided-cost, which is <

water user’s repayment cost)

Current
Water
User
Demand

2016 January

Water-
derived
public
benefits

Base Scenario 1 Scenario 3
(Cost & Yield (contract price of public
Correlation = 1) benefit water is value-based

and reflects a value > water
users repayment cost)

Current Water-
Water derived

User public
Demand benefits

Current Water-
Water derived

User public
Demand benefits

) u_ 1 ~
(0] < [@) I
SE53
S 7S o % NOTE: Analysis assume 50% Prop 1,
L N3 c Chapter 8 funds are requested
N - £
A g

Page 25



Yield-Based Allocation:

Base At Risk Water Criteria

Class 1: Assumes 50% vyield is needed to
provide 50% public-funded costs.

Class 1

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)

Current

—e— e e o = e e

Sacramento
Valley 80 TAF: Difference between the 1.8 MAF
Demand 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.

~ 130 TAF

X
75% Prop 1 66(0"7@30 »
Minimum 0,7/*90,,7/,’o,o 4L
(~ 188 TAF) 2 V5, %9 Mj?e ,
8, % [ty
D 0,5 87 & L
foje ‘8 50 @.Sf

4Vl 0S¢C ~

2016 April Page 26



Yield-Based Allocation: (Hypothetical)

Scenario 3

Current
Sacramento
Valley
Demand

Additional
Water User
Demand

WYT Water Year Type
W Wet

AN Above Normal
BN Below Normal

D Dry
C Critical
2016 May

~ 250 TAF

Dedicated “"B”: W, AN, & BN WYT

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

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

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

Annual “C”: To cover public benefit share
of annual O&M costs after providing a public
benefit (e.g. cold water pool)

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

for infrequent emergency response

Federal Benefit which are non-Prop 1 eligible (e.g.
Trinity river, refuge supplies, additional cold water pool
for dry and critical years until Shasta enlargement is
completed)

Federal
Water

Supply
Benefits

Page 27



Estimated Public Benefits:

$0.20
$250.00
$200.00
=
S~
c
2
é $150.00 ® Flood Damage
£ Reduction
[ ® Recreation
9
E
a $100.00 $199.00
= $187.70 $181.40 m Emergency Operations
S .
E $162.80
m Cold Water Pool
$50.00
® Ecosystem Enhance
& Water Quality
$0.00

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

201J A\ ACISQ VAT LAWY |



Selection Criteria:

B wd
c
gle v
©|&E E
1= = 7
Ol> g
|9 c
c|2 =
wlo c
dE 5

c

| -

u_::U E
Eu 3
Y ()}
(4

A Where does the
Water Commission

Future without want to land?

Climate Change

Moderate Climate
Change

p— —

Moderate Clima
w/ Sea Level

Delta or Tributaries:

-

Measureable Improvement (s 79752) Non-linear scales

2016 February Delta:

e
Long-term Ecological Health (5 79755(a)(5)(B)) Page 29



Range of Project Development Costs

2015 May

Reservoirs and Dams: $1.B- $1.7B
Pumping and

Generating Plants: $1. B- $1.5B
Pipelines: $1. B - $1.2 B
Total: $3.B- $4.4 B

Escalated to 2015 dollars
w/o finance cost
Includes contingency

Page 30



Costs/acre-ft: (with financing)

S800.00 - * Price is FOB Sacramento River (North of Maxwell)
S700.00 - $668.30

i_ ______ = |
l_SEDDDD |

e ~ - $543.60 - )

$300.00

Repayment (5/AF)
e
NS
S
-
o
=

$200.00

Estimated Avg. Water Supply Price for

$100.00

Alt. C Alt. D Alt. E (210 TAF) Alt. E (Max. Alt. E (Reduced
Bond Funding) Bond Funding)

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

2015 October Page 31



Repayment: (with Federal Participation)

vy
~ -
Y-+
Pumped- Water
storage ($/acre-ft.
($/kWh of water)
generated)

Carryover
variable $/year

Annual Use
(fixed $/yearf

Storage

2015 May

50% (minimum)
Water User
Funded

Current
Sacramento
Valley
Demand

Additional
Water
Users

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

50% (maximum)
Public Benefit
Funded

Prop 1:
Ecosystem
& Water
Quality
Enhancement

refuges)

/PROP 1

N

GOVERNOR EDMLUND &. BROWN, IR

WATER BOND 2014

State Taxpayers

(General Obligation
K Bonds)

32



Phase Schedule:

Phase 1: ‘ Phase 2: ‘ Phase 3: ’ Phase 4: Phase 5:
CWC WSIP Final EIR/S & Permits, ROW, Construction & Transfer
Tracks: Application Preliminary & Final Design Close-out to Ops
engineering
Project Management Secure short-term debt | Add’l short-term debt | Issue long-term debt Repaymer\
Direct funding by Members Earliest date Prop 1, Chapter 8 Grant Funds available Managing/
Public
Negotiate Benefits
Planning & | Prepare 1. Grant Awarded Acq
Permitting Proposal 2. Contract w/ DFW, - pre =
SWRCB, & DWR
. . I t
Engineering cr\'/\i?:rgﬁ;;es Optimize
Feasibility Preliminary e e K 9 Construction Management
Contract Document

Construction &
Commissioning

2015 November

Field Data Collection

Owner-furn
Equipment

Target
$/acre-ft.

shed

Temporary

NOTE: The subsequent ph
once the Members have reb
and financing agreements ¢

Acquire Permanent
Rights of Way

I e

ase can only start
alanced the project
re executed.

Risk allocation,
Financing, &
Power
Generation
needs to be
factored into

pricing
Water
Users Public
Benefit
Commissioning
age 33



Project’s Risk & Uncertainty vs. Value:

. WSIP funds 1. Certified EIR/S 1. Construction Start-up
awarded financing secured testing

2. CWC Funding complete

. Contracts with 2. Prop 1 bond funds

DFW. SWRCB, & for construction $$$ /
> DWR
= High share
8 +$$ / share
| 5
Q
o
c
D $$ / share
o3
=
2
(4

Medium
—y
8 ~
Q =~ o~ —~—
= e
— o
©
>
x | Low $ / share
o
o
whd
0
g Residual —
¢ / share
Time (years) NOTE: Cost to buy-in later increases
over time

2016 January Page 34



Discussion

Tehama-Colusa
Canal

= GlEnn-Colusa ~—
Irrigation-Bistrict
Canal

Froposed
Holthouse
Reservoir

Proposed’
Terminal Regulating
Reservoir

- E
— .

2016 June 23 , 4 k
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