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MODERNIZING THE SYSTEM:

California WaterFix
INnfrastructure




-

| pr " i ,.//

A Robust Solution is Needed

Provide water supply reliability
Enhance ecosystem habltat throughout Delta
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environment

mprove water quality |
Reduce seismic risks
Reduce climate change risks




State Water

Project

History

1931 — State Water Plan
3 —CVP Act

1 — First delivery

San‘Luis el o 4 — Bay Delta Accord

Reservo‘ir
B Cahfornl N 00— CALFED
; Aqueduct |

-« 017 — CA WaterFix

| Facilities
* 19 Dams & Reservoirs
* 20 Pumping Plants

* 10 Power Plants
662 Aqueduct Miles

4



e £ O,
N D

)k !




1a’s Delta

iforn

Cal




Deltainfiow

= <













SWP Susceptibility

+Levee failures

+Fish en
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+Water quality/ salt water

contaminatiol



Bay-Delta Islands or Holes?

Pre-1880s

Anaerobic
Decay
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Earthguake Induced Levee

Failure
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When Delta Levees Fail:
The “Big Gulp”

1 million af

of salt water flow
Into the Delta In
first few days

Cost




Avg. SWP-CVP Export Capacity

State & Federal Project Supplies

History of Regulatory Restrictions

10 - SWP/CVP Export Capacity
Restrictions Due to Environmental
8 | —= =— Regulations
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1980's 1991 1992 1994 20(0]0) 2006 2008-09 Future
NMFS  CVPIA  Accord Trinity San Smelt/
BioOp River Joaquin Salmon
River BioOp



Four Decades of Analysis
215t Century Approach
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1982 - Periphera'l**:‘

Aboveground ~ Belowground
21,800 cfs diversio_' 9,000 cfs diversion

Mitigation plus
CA EcoRestore program

Regulatory only approach Science & adaptive
management

Mitigation only



California WaterFix - Overall Program

~
+ v
Travis Air” - -~ D
. z " Force | e\ L~ & /
‘ A - J S -~
~ / - - ‘ —~\< Galt— ./ o\ 9
.\ Q\N H 3 /N R —— NN~ \ - $
o pES Intermediate & Dy N L g ./
. 4 N = -~ -~ | \\ 7 - ’ /
2t/ F b 7 T i / F
P orebay r $ Y vall
o/ A2 —A42 A alley
5 N —_— — rnnas
/ ¥ 5% ol 5 P hirg . prng Al
-( : ) 3 \ New
' - = y -
RIO A / 3 A -~ Hogan
— \ A J / " Lake
- ista oo 3 Lodi | E Victor Rd ; \ |
@ / [ L
5\ o (7 —— ) = o -
@ ' o & \ PR &
/
s 4 2 If » ™ ins ¥ K
< /A Pt & [ bl Cala
~Benicia \ N . / ) J Ca f,"",,’ L \f\
o g ’ als Ko v v \
\ | - |
Q -~
S Martinez
> < \
e T
AN
= -
(YT L Lepm ey -
Walnut oy r )y 1 \
Creek | P - : < - v |
S p—"Y " <
_- > A W Rie,,
A blo’ j - -\ »
® Intake T ¥ =
E  Main Construction Shaft 2 "
i Ventilation/Access Shaft =y >, \ 'y %
\ | P e * 2d Rey. &
NTunnels = -/ ; L e ve,” @HS | Manteca
N T (g i \ = CA-120
( v . : o
. 5 | o B : =
’(OJ \Prqerls\Bay Delta\DHCCP\MPTOrevb_Asize - ppt 701 170627 mxd  [Printed 6/77/)(]17] ’ Pholognaphy[)ale NA Prepared by: Enrique Chen (Geodetics & Mappmg Team) Checked by. John Bednarski Job#: GIS17-08- ‘ 0 r\z'ﬂ ia) 5 \ O‘jkdale 10
I “Sources” Esn, HERE, Delorme, Intermap, mcfemen”’(‘orp GEBCO, U%(‘S FAO, NPS, NRCAN GeoBase, IGN, Kadaster NL, Ordnance Qurvey Esri Japan, METI, Esni China (Hong Kong] swsslopo , © Oy , and the GIS User Community I~

T ] - '} -~ - e Y



River Intake Locations




River Intakes
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Designed to Protect Fish

N 1

Screen spacing — 1.75mm
Flow approach velocity = 0.2
ft/sec
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Main Tunnels

- Twin bore main tunnels
ong each
w grade

concrete liner

d face tunnel
achine

ft excavated diameter

- 4o-ft internal diameter



Clifton Court Forebay — Expansion

TWIN 40 FOOT TUNNELSIES o 8 '

’—PUMPING PLANT

B —NEW CANALS




Clifton Court Forebay — Pump Plants

Electrical
Substation

North Clifton Court Forebay Fump Flant
Buildings




Clifton Court Forebay — Pump Plants

Electrical Substation =" _—{ Pump Building

"5 North
Clifton
Court
Forebay

Pump Discharge [

Gravity/surge discharge

I

Pump Unit
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4o-foot Main Tunnel




Project Modifications and
Mitigation

Minimized environmental footprint
Reduced impacts
Maximized use o

Reduced overall size of program

elta communities

lic lands

Provided for gravity flow of diversions



Reduced Footprint - Cross Sections

Original Proposal — Open Canal

Levee ~28’
Road Toe berm

340’

Slurry Cutoff Walll

1400’

Current Proposal — Underground Tunnels




Review of Other Mega-Tunnel
Projects

The Eurasia Tunnel — Turkey

Lee Tunnel — London
Port of Miami Tunnel — Florida

East Side Access — Ne\'k
Blue Plains Tunnel Proj District of Columbia
Bay Tunnel —San Francisco

Willamette River Sewer Overflow Program — Portland

Gotthard Base Tunnel — Swiss Alps
SR-99 Alaskan Way Replacement — Seattle
Tuen Mun-Chek Lap Kok Link — Hong Kong

= Projects visited by program team




Tunnel Boring Machine




Large Diameter
Tunnel Boring Machine Projects

TBM diameter (feet)
45.5

1ISOSM TDINL
buoy buoH

9|1ess
Aepn edjsely

Aley| onseds

BUIYD OJIDN
ueynp

uieds
OEN PUPEA

ZN pueppny
MBIAIDIRAA

1S3 IDINL
buoy| buoH

eluIbaIA
s[eoys
S|quiiyl

XI144918\ VD

eIsSAe|e|N
1AVINS

Wl
Jo uod



‘Tunnel Shafts

| aunch/retrieve tunnel
DOrIN g machines

RV o% N AL 8l BEEConstruction maintenance

ICCESS

ng-term operational
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Program Schedu

STAFFING
DESIGN |-
CONSTRUCTIO

COMMISSIONING




Cost Estimate Preparation

A

+ Multiple esti

+ Class 3
Concep

+ Bottoms

+ 2014 dollars



Program Estimate

AMOUNT
(s billions)

ITEM
Conveyance System
Program Management, construction management, and engineering
Tunnel & shaft construction
Remaining construction
Contingency (~36% for tunnels, shafts, remaining construction)
Land acquisition (includes 20% contingency)

Subtotal

Environmental Mitigation (includes 35% contingency)
OVERALL COST $15.74

Program Estimate in 2014 dollars




Cost Estimate Comparison

Estimate1 Estimate 2 Estimate 3
;RMK Jacobs Risk Adjusted with
ITEM Inc. Engineering Mitigation at 75% Confidence
(Billions) %2 (Billions) %2 Interval
(Billions) %3

Construction

Contingency
Subtotal

PM/CM/Eng

Land acquisition

Overall Total $14.94 $14.07 $12.72

1. Program estimates in 2014 dollars
2. ~36% contingency on construction for 5RMK and Jacob Engineering estimates
3. Based on risks known at time of assessment



Approach to Risk Management

Q AVOl \ 2 58 ALLOCATE




Design and Construct Authority

+ Single-purpose organization

+ Under contract with State DWR

+ Sunsets at completion ot project
commissioning



Design and Construct Authority

Joint Powers Autnority

(Public Agency)

Program Director

Finance & Public Internal Program

Accounting Education Audit Manager
. 4
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