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Where are We ﬁg_oing (Contenty? <b

EBMUD

- A little about EBMUD SSuem

e EBMUD’s Lifeline

e EBMUD Diversifies
Water Supplies

'."-‘,— '

e Striking the Balance: |
Public Trust & Beneficial Use



A Little Bit Aboutithe East Bay

Municipal Utility District (EBMUD) =

EAST BAY ] i
MUNICIPAL UTILITY DISTRICT

WATER SUPPLY
- wFreeport Regional
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RETAIL WATER SERVICE

Area served: 332 square miles

Population seryee: 1.3 million

Service to: Waithes and 15 unincorporated communities
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WASTEWATER SERVICE
Area senved: &5 square miles.
Popullation served: 650,000

RECREATIONAL OPPORTUNITIES
(116 miles of trails], boating, fishing, camping
g on 56,000 acres of watershed lands

MOKELUMNE RIVER WATER SUPPLY
ey pights: 364,000 acre-feal per year

RDEE RESERVOIR

Capacity: 197,950 acre-feel

Purposes: Municipal water supply, hydropower,
and recreation
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CAMANCHE RESERVOIR

Capacity: 417,120 acre-feet
Purperses: Flood conitiol, ydiopower, imigation,
recreation, fisheries, and dparian releases

SACRAMENTO RIVER WATER SUPPLY
Supplemental supply for dry years from the Freeport
Reglanal Water Facility not I exceed 165,000 acre-feet
over any 3-year period
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WATER CONSERVATION
Target of 69,500 acre-feet (2040}
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WATER RECYCLING
Targpet of 22,000 acre-feet (2040)
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é EAST BAY MUNICIPAL UTILITY DISTRICT

Nexus Topic #1
Mokelumne Agueducts




EBMUD’s Lifelime:ssstasss
Mokelumne Aqueducts

1929 |65” 67MGD
2 1949 | 67" 54MGD 87MGD
3 1963 |68” | 107MGD | 172MGD
Totals: | 202MGD | 326MGD




EBMUD’s Lifeline:
Mokelumne Aqueducts

-LEGEND-
== Elevated Aqueducts
e Buried Aqueducts
s Elevated Crossings
i Underwater Crossings

M

.-"I Clifron
Cloperd ™
r = Forebay | |




EBMUD’s Lifeline:
Mokelumne Agueducts

Mokelumne
Aqueducts



Example of Le\"/'é'e Faillure

“At low tide on
a calm Delta
' afternoon, this
Lower Jones
Tract levee
=4 failed,
flooding the
Island up to
¢ the railroad
=% embankment
. separating it
= from the
5 Upper Jones
Tract.”
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Levee Faillure Contd

“A month after the Lower Jones Tract Levee failure, a railroad
embankment collapsed, dumping a freight train and
endangering the Mokelumne Aqueducts.”
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Levee Fallure Confd.
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Pursuing FixesSiMEBMUD’s

Aqueduct lLevee Security Programé/?v

e Began in 1997

e Support Reclamation
District’s effort to restore
and improve the levees

e EBMUD contributed
over $15 million




Pursuing Fixes: SB2X = 1:(Perata)
Bond Fund Appropriations EBMUD

<3

« Bill allocated funding to reduce
the risk of levee failures Iin the
Delta

e Purpose Is to protect assets of
Statewide importance

e Reinforce levee sections near
agueducts

e Goal Is to iImprove Delta levees
to Public Law 84-99, Army
Corps. of Engineers Standard




Pursuing Fixes: Department of
Water Resources Recommendations

BELnd Ten PrOJects

e Total Project Cost = $41.3 million

e State Cost Share - $35.2 million*

e Local Cost Share = $6.1 million*

e Total Levee Miles Improved = 41 mi

5 * Reclamation District’s receive funding
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Lower Jones Tract




Lower Jones Fract
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Upper Jones Tract

Placement of Toe Fill
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Woodward Island

WOODWARD
Backslope Santa Fe Cut




Woodward stand ©
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é-B EAST BAY MUNICIPAL UTILITY DISTRICT

Nexus Topic #2:
Freeport Regional Water Project




Freeport Regd’ﬂ'”Water Project: =B

Project':Background and History: =

e 1970-EBMUD
contract with USBR

e 1997-American River
joint project effort

e 1999-SCWA contract

e 2001-EBMUD
amendatory contract

inal Environmental Impact Statement
Regional Water Project

FREEPORT

GIONAL WATER AUTHORITY

e 2001-Memorandum
of Understanding

e 2002-Joint Powers Agreement
e 2005-FIER/FEIS Completed

US. Department of the Interior FBEEP: BT
Bureau of Reclamation REGIDNAL WATER AUTHORITY




Freeport Reglohalk

Authority:(FRWA)

Membership:

- Sacramento County S/
Water Agency \ ‘ ?

- East Bay Municipal
Utility District

. City of Sacramento [
(ASSOC|ate ?
Member) A.

- US Bureau of
Reclamation

Agency) February 14, 2002 JPA Signing

‘‘‘‘‘‘‘‘‘‘

FRWA Mission: Guide the financing, ownership, development,
construction and operation of the Freeport Project
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Freeport Regional Water Project B

EBMUD
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Partners Project

- Freeport Regional Water Authority (FRWA) < 185 MGD Regional Facility

- Sacramento County Water Agency (SCWA) - 100 MGD EBMUD

- East Bay Municipal Utility District (EBMUD) - 85 MGD SCWA

= US Bureau of Reclamation (USBR) = 3 Pumping Plants

DDDDDDDDDDDD = 36 miles of transmission pipelines

Project complete November 2011
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FREEPRT

REGIONAL WATER AUTHORITY T EBMUD

WATER AGENCY
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Freeport Regional Water Project

=

Supplemental Su

J-'rrrco\m
| WATERSERVICE AREA | SACRAMENTO | bk

Litke \u

\"\ . I. RIVER Wit orna \
SACRAMENTO N7 o2 -+
SAN JoAQUIN ‘_\ . ’ Yolo
DELTA N i (County Davls “
- 1 f,’
\\\;_. L "_,‘-___.-"‘-,__‘_‘_ ‘b‘
‘v\ EBMUD RESERVOIR B
] I
1 ]I F -
WATERSHED RESERVOIR ( Amader
* OPERATED BY OTHERS |/ 'Jt‘ ' KELUMNE — oien

o ) R -’ RIVER, CopF7

rA RECREATION AREA N

Seit b O

FH PCWER HOUSE g

Vacaville J"’.""

MNopin
[}

-
Sonoma -\
® -

' {

)

o e
eyt : o 5 13y Huena mrtar
[ £ A

3
N Fairfieid *
y

¥

e " PARDEE CENTE
}: DIVeII A lgh'ap-i Sero

P
ounty, L,

{s Solann

L

' . - 2 o
_ounty - _" i / ® San

New
Hogam Rex.

wato k==

i Calaveras

: at ’

g i] oounty

I ye St Synntu

vk F'}{E.:'J'F (

Rafacly = o il
stocliton

£

alnut Creek - e
. -,‘ﬁ [Ta L-osta i

Tramalns

San Jo aquin T e
i | wnmru- \\

e O LY

sAoaunty § ¥

y L

Wingirus

syl

~ San
Francisco

Salt

. N;isillm River
- 5t ct
g
I | oy AP
sounty L

el ) e Stanislaus *
£ : L b 2
S . . l_eunty



Operational Considerations

Sacramento River Reverse Flows

Challenge: =

Sacramento River reverse
flows trigger Freeport ===
pumps to shutdown due
to downstream waste-
water discharges

1




Reverse Flow©Operation
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Reliability Cha“enge.

—e—\Vintage 2001 Vintage 2008 =-- Vintage 2012

100% -
90% -
80% -
70% -
60% -
50% -
40% -
30% -
20% -
10% -

O% ! | ! ! I | ! Ei |
20% 30% 40% 50% 60% 70% 80% 90% 100% 110%

CVP M&I Percent Allocation

25% in 2015!

Exceedence Probability
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Source: CVO,



é EAST BAY MUNICIPAL UTILITY DISTRICT

Nexus Topic # 3.
Public Trust Resources:
The Balancing Act




Geographic Scope

Heal\gsburg Cig
Calistoga ~__Sacramento
D Davis™
: Winters
Guerneville St Helena ()
Jenner Santa.Rosa Dixon
Sebastopol Yountville - ElkGrove Sutter Cn
ha oy Rohnert Park Vacaville @ lone (&9) Jack:
’\ 5 Napa ' / :
o) airfield

Petaluma

; \
Point Reyes
National Seashore
Stockton
¥ D)
L
Mantéca G
U Oakdale
Salida
580,
fernalis Modesto (132
Ceres
w, - \
; Turlock
Ratterson
Palo Alto -
Hilmar T
(&)
Newman
Escadero 9 _Gusun

Source: google maps




EBMUD’s Mokelumne River

Fish Restoration Program

e |ntegrated approach to ecosystem management
e Codified in 1998 Joint Settlement Agreement

e 10-fold increase in dry-year flows from early
1990s

« A portion of newly acquired supplies provided to
further increase Mokelumne flows

e Formal collaboration with resource agencies and
stakeholders to optimize river management

e $2 million Endowment for habitat improvements

e $12.5 million in improvements to upgrade hatchery



Water Release P)’é VS. Post ISA <5

EBMUD

[ Before Mid-1990s Flows

140,000

120,000 M Joint Settlement
Agreement Flows

100,000
80,000
60,000
40,000

Acre-feet

Critically Dry Dry Below Normal Wet

Year Type
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Returns.19402 2013

20,000
18,000 -

16,000 -
14,000 -
12,000 - Post-JSA
10,000 -
8,000 -
6,000

Number of Salmon

Pre-Camanche Post-Camanche o T
4,000 l

Il | i
o Il Mﬂ“

1940 1945 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010

Horizontal lines indicate pre-Camanche, post-Camanche, and post-JSA periods, respectively.

1. “Pre-Camanche” escapement (3,374)is the average estimate at Woodbridge Dam for the period from 1940through
1963 (excluding years when no data were recorded: 1943,1944, 1946, 1947, and 1950).

2. “Post-Camanche” escapement (3,636) is the average estimate at Woodbridge Dam for the period 1964 through 1997.
3. “Post-JSA” escapement (8,564)is the average estimate at Woodbridge Dam since implementation of the JSA in 1998.
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Video Monitoring Summary <H

EBMUD

EBMUD and WID continued to coordinate operations to
facilitate fish passage and conduct video monitoring

Fourth consecutive year that Lodi Lake remained full
throughout the Chinook salmon run

Management actions:

< Adaptive management of CAM Reservoir allowed for
fall pulse flows which provided AD CS attraction flows

e WID coordinated releases and augmented pulse flows

e DCC gates were closed multiple times to meet Rio
Vista flow standards
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Delta Migration Stressors

e Predation
< Angling Pressure
e Environmental Variables

Delta Flow Operation

Image: theoregonangler.com



1

Pulse Flows, DXCIOPERATIONS

& Salmon Returns

DCC
RETURN STRAYING CLOSURE
YEAR | SALMON | RATES OCTOBER FLOWS (Days)
No Pulse
2008 (412 ~75% |80 CFS 0]
2009 |2,230 >50% | 600, 1000 CFS 0]
2010 |[7,192 >25% | 1200, 2400 CFS 2
2011 | 18,589 ~19% | 1280, 2150, 1330 CFS 10
2012 12,091 ~21% | 397, 269, 321, 235, 289 CFS 0]
7 pulses ranging 450 to
2013 12,772 UNK | 250cfs 30+




2011 American'River

CWT Recoveries

Nimbus Hatchery fall Nimbus Hatchery weir
n=12,680 n=3917

American River fall carcass
n=21,320

Recovery of Coded-Wire Tags from

Chinook Salmon in California’s Central Valley
Escapement and Ocean Harvest in 2011
Melodie Palmer-Zwahlen and Brett Kormos
CDFW Fisheries Branch Administrative Report
2013-02

December 2013

D Matural BFRHFe BFRHFn BFRHFt BFRHFnc  BMNIMF BNIMFn B NIMFtn OCFHFh OCFHFn  BCFHFe B MokF
BMokFn B MokFt & MokFw OMerf BFRHS BFRHSn BFRHSt O ubSw DOButSw BCFHLh B8CFHLe mnonCY

Figure 9. Proportion of hatchery- and natural-origin fish in the American River Basin.



2011 Mokelumfie' River'CWT

Recoveries

Mokelumne Hatchery fall Mokelumne River fall carcass
n=152922 n = 2,667

O Matural OFRHFe EFRHFn BFRHFt BFRHFnc  @HNIMF @ MIMFn BMNIMFtn OCFHFh BCFHFn BCFHFe B MokF
EMokFn B MokFt BMokFw OMerF BFRHS BFRHSn  BFRHSt OYubSw OButSw BCFHLh ECFHLe mnonCy

Recovery of Coded-Wire Tags from

Chinook Salmon in California’s Central Valley
Escapement and Ocean Harvest in 2011

Melodie Palmer-Zwahlen and Brett Kormos

CDFW Fisheries Branch Administrative Report 2013-02
December 2013
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Acoustic Telemetry:

O s s Kilometers
0 5 10 20 30 40

Legend
® Chinook salmon 2010

[l Mokelumne River Hatchery,
A Rotary Screw Traps

Benicia
9% (n=9)

Golden Gate Bridge
6% (n=6)

North Fork

13% (n=13)
L

[
" .\':;&d‘(%;

¥

Confluence
23% (n=24)

. [
%‘ South Fork
B } 6% (n=6)
e [

b %

A
.

EBMUD Office
51% (n=

Mackuville
72% (n=75)

53)




Reach-SpecifigSurvival (Al])

(program: MARK)

Release downstream of Golf bridge

vl cuial S=41%i50-003

S =9%: s.e.=0.02
BO2N - Feist (n=98)

—Y_ Above Confluence (n=62)

' Above New Hope (n=25)
Il ! ! Upper Forks 1 (n=23)

Upper Forks 2




Reach-SpecifigSurvival

(Program:MARK)

Release 1 Release 2

Overall survival

Release 1 S =33% S=47%
S =3%:s.e.=0.02 s.e.=0.04 s.e.=0.05
Release 2 Feist n=_411 n_=g79
S = 15%: s.€.=0.03 - P=

S =32% S =85%

s.e.=0.07 s.e.=0.05
n=13 n=49
p=1 p=1
S =46% S =39%%
s.e.=0.14 s.e.=0.07
n=6 n=19
p=1 p=1
S=67% S =100%
s.e.=0.19 s.e.=2E-10

n=4 n=19
p=1 p=1

Above Confluence

Above New Hope

Upper Fork 1

Upper Fork 2
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Other OngoinémActivities

Interactive effects of a non-native predator and
anthropogenic habitat alterations on native juvenile

salmon

/ e Megan Sabal

e Mark Carr (UCSC), Sean Hayes (NMFS), Joe Merz (Cramer), Jose Setka
(EBMUD)
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Predator Removal ‘Project

1)Remove predators below WIDD to reduce predation on outmigrating

Chinook salmon and steelhead smolts

2)Track striped bass movement through the use of acoustic telemetry

technology
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Hatchery Releases
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Pacific Decadal OSC|IIat|on PDO <5

EBMUD

OM (line) Indices
W ON 2 oa = Now oa

PDO (colors) and

95 97 98 99 00 01 02 03 04 05 06 OV 08 09 10 11 12 13

NOAA Buoy 46050
Temperature Anomaly

96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 11 12 13
YEAR



Juvenile Migration Year

Adult Retum

Outlook
coho Chinook
"
2011 2012 2013 2014 2015 2015
Large- scale ocean and atmospheric indicators
) PDO (May - Sept) " x .
ONI (Jan - Jun) [ | o
Local and regional physical indicators
Sea surface temperature
- o o}
anomalies
Coastal upwelling | [ | l °
Deep water temperature and
salinity - - * ¢
Local biological indicators
Copepod biodiversity [ | o o Q
Northern copepod anomalies B B = = &
Biological spring transition o o m @
Winter Ichthyoplankton sl = ®
Juvenile Catch — June m ] e} @

Key = good conditions for salmon

intermediate conditions for salmon

m poor conditions for salmon

e good returns expected
-- no data
e poor refurns expected

Source: management team
briefing with NMFS
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