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Sacramento-San Joaquin Delta
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Sacramento - San Joaquin Delta

Reclamation of a Tidal Marsh - beginning in late 1860’s
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Primary Zone A
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Power Transmsson Lines

Rad roads

738,000 acres oo mitonts /

~ 60 islands/tracts

1,115 miles of levees

3 State Highways
Major Rail Lines

Major Water and Natural
Gas Pipelines

1 Critical Natural Gas
Reservoir

2 Deep Water Ports

Major Power
Transmission Lines
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e Supplies water to more than: 22 mllluorr1E
Californians, industry and agrlculture

o Water supply supports $400 bd%‘ |

state economy

o Habitat for 500 species

» Highways, pipelines, power dlstrlbutlon
railroads, and deep water ports
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Sacramento Pocket Area
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Ref: “Flood Warning —Respoﬁdiné to California Flood Crisis” DWR Jan
2005
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bod Warning -Responding to California Flood Crisis” DWR Jan 2005




Jones Tract, June 2004
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Ref: “Flood Warning -Responding to California Flood Crisis” DWR Jan 2005
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ones Iract Failure, June 2004
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What are the Delta Threats?




A and Subsidence, Bacon Island
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30 Trend: 19.3 cm / century

Momthly Mean SLH (cm)

1940

Sea level rise (m)

Dan Cayan et al., March 2006
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PAST AND FUTURE SEISMIC EVENTS IN THE BAY-DELTA REGION




Cobe 1995 M 6.9 Earthquake, Japan
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DRMS - Project Scope

AB-1200 set the General Framework:

— “Risk-Based Evaluation”

— Subsidence, Earthquakes, Floods, Climate
Change, “Normal Conditions”, & Combination

mpacts On 50-, 100-, 200-year Projections
Develop and Comparatively Rate Each Option
Prevent Disruption of Water Supplies

mprove Water Quality




Project Scope (cont.)

— Protect & Enhance Ecosystem

— Assist In Preserving Delta Lands

— Protect The Infrastructure

— Preserve, Protect, Improve Delta Levees
— "Public Safety”




MS — Project Activities-Phase 1

Wat. Qual.

ECOSYS. W-EXP

W—Mana. Emg. Resp.
DATA < ECONOMIC
COLLEC HYD-DYN [|Infrastructure IMPACTS 2
' Fragility

ok CvVP

ECONOMIC o
IMPACTS 1 LWD

L-T Levee Repairs
Land Use R/L
Infrastructure R/L
Property R/L
Life Safety

Notes: Recreation R/L

R/L: Costs of Repair & Loss of Revenue/Resources Habi.tat R/L
L-T: Long Term Species R/L

URS




RMS — Project Activities- Phase 2

W-EXP
OPTIONS/ T YD.DYN ECOSYS.
STRATEGIES W ¢ oilig ECONOMIC [ DRMS
Ranking Emg. Resp. IMPACTS 2 R Report

Infrastructure

ECONOMIC
IMPACTS 1
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DRMS

(200-Year Return
Period Ground
Motions)

PGA (g), 200 Year Return Period | | 0.26-040
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90 Breach Simulation — July 1 Prior to the Event

Resource Management Associates




90 Breach Simulation — July 1, 12 hours after the breach

Resource Management Associates




50 Breach Simulation — August 1
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90 Breach Simulation — One Year Later




h When the Earthquake Occurs

Hydrologic Time of Islands Water Emergency Post-EQ
Cycle Year Breached Operations Response Failures

Summer How Many Reservoir Breach Wind
Wet, Dry, VS & Releases, Repair, Damage,
Normal? Winter? Which Islands? Pumping? Capping? More Breaches

Earthquake
(M, x, )
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», When the Earthquake Occurs

Hydrodynamic Life Export In-Delta State Environmental
Response Safety Disruption Impacts Impact Impact

F(L> 1), F(T,>t), F($>c), F($>c), F(E>e),

F(Ty > 1),
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RISK Analysis Products by Category

Category

A
- Levee Infrastructure

Water Exports

Public Health & Safety

Economic

Ecosystem

O O AU PO D20 AU Ml Sl B

Metric
Flooded Islands
Levee Breaches
Individual Island
Number of Months of No Export Pumping (Months)
Number of Months of No or Partial Pumping (Months)

Million Acre-Feet/Year Exported (Fraction of 2005
Normal)

Fatalities

Injuries

Homeless

In-Delta Economic Consequences

Water Export Economic Consequences
Other Statewide Economic Consequences
Aquatic Species (Delta Smelt...)

Loss of Habitat

Terrestrial Species

Environmental Metric n




Levees Seismic Vulnerability




‘Seismic Fragility Functions

For Vulnerability Class i
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SACRAMENTO

GlS-Based
Peat &
Organics
Thickness

Legend

Thickness

[ ]o-5feet
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1 10-15 feet
[ ]15-20feet
[ ] 20-25feet
I 25 - 30 feet
B 30- 35 feet
B 35 - 40 feet
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Note: Represents thickness of
organic materials near levee toe.
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Inerability Classes: 1-4, M6.5, 2ft freeboard
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Vulnerability Classes: 13-16
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Key Findings
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Figure 13-3 Deaggregation of the Mean Frequency Distribution on the Number of Flooded
Islands in Delta by Seismic Source
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Figure 13-2 Annual Frequency of Exceeding N Flooded Islands
due to a Seismic Event




Probability of Exceedance
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Figure 13-4 Probability of Exceeding a Number of Simultaneous Island Failures
Due to Seismic Events for Exposure Periods of 25, 50 and 100 Years
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Figure 13-11 Probability of Exceeding a Number of Simultaneous Island Failures
Due to Hydrologic Events for Exposure Periods of 25, 50 and 100 Years
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Figure 13-19a Annual Frequency of Exceeding Total Economic
Cost due to Seismic Events
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Figure 13-19b Annual Frequency of Exceeding Total Economic
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Impacts Due to Seismic Events
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Annual Frequency of N or More Fatalities

0.1 -

0.01

0.001 -

0.0001

- = | ower (16% Confidence)
w———\edian (50% Confidence)
= === | Jpper (84% Confidence)

1 10

Number of Fatalities, N

Figure 13-20 Expected Life Loss due to Earthqakes
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Figure 13-22 Expected Life Loss due to Hydrological (Flood) Events
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