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100 Years of Evolving Flood Management
In the Sacramento Valley

State Regional Flood

Management Ar e:
2017 E——— .
. L s =S / %
Partnerships and e / 9
Obta' n | n g :’k;f‘ﬂ" / REDDING \
Sustainable Funding ]
N UPPER
( Flood control for urban areas and S -
Protect agriculture agriculture, plus water supply, N
ecosystem, recreation YUBA oty
S d & !
i /
( Widely varied: urban centers, industry? \ SRlARDe ,/ —
Predominantly rural agriculture Land Use small communities, rural agriculture, \ o = < €-.°\N,,-ﬁ/\\
L public infrastructure ) \ .
N

Locally available materials and practi SMYIMESEE] SHSHIES Tt G 13,

advanced geotechnical practices and

trial and error, as needed :
materials

A voLo 4
\ o SANTA ROSA 2 <’Mv«tur
\ | S/ j \ AMERICAN/
: - ‘ wd T 4R COSUMNES
Many reservoirs, coordinated \ \ o/ N
. . Storage and . . \ & AT .
No reservoirs, scouring flows Flows operations, regulated flows for multiple )\ ) ;
objectives & (% > b
{' - S\'OC(TOMI
3 ‘o oo J N/
) N
‘ \ g
~ = -




Sacramento Is one of the most at-risk cities In
America for riverine flooding

A Confluence of
two major
rivers
(American
and
Sacramento
Rivers)

A Deep
flooding, cold
water
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Consequences of Flooding In

Sacramento

A Over half million people in the floodplain

A Deep flooding, cold water
I Retain consciousness 117 3 hours

A Corps estimates 1,800 deaths
A Over 147,000 structures damaged

A About $70 billion in damageable property



Sacramento River

Flood Control
System

Flood Risk Is from:
Sacramento River

I Small streams
I Sacramento i San
Joaquin Delta
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Major Changes Occurred to Reduce

Sacramento Level Of Protection

(1) We understand our risk better
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(2) Three Major Changes to Urban Levee

Standards after Katrina

(1) Seepage i Through and Under Levees

w PostKatrina
A Analyzed past 100 levee failures across the country
wB0% Seepage
AHalf through seepage
AHalf underseepage

' 2005 Levee Brea N
~ New Orleans Ry

w Resultc New Federal and State
Standards for Urban Levees : |
Addressing Seepage o Sl
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LEVEE INSTABILITY THROUGH-SEEPAGE
Saturated soil and sand layers may cause levee slopes to slump, When the river is near flood-stage,
or levee foundation to settle, risking levee failure at flood stage. high water pressure at some locations

causes seepage through the levee.
EXISTING SEEP ON LEVEE SLOPE |
RESIDENCES WATER  SAND
- \ SEEPAGE BOIL

_— LEVEE

River Level at Flood Stage

LEVEE FOUNDATI

UNDERSEEPAGE
High river levels lead to underseepage through sandy
and graveled soils. High water pressure beneath the
surface can emerge at the land-side levee toe, causing
sand boils, and can also appear at the surface up to
several hundred feet on the land-side of the levee.

Source: Jones & Stokes Underseepage and Through-Seepage Levee Risks
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Seepage | |
Cutoff Wall '

Cutoff Walls Address Seepage

Leves Cutoff Wall
Three-foot wide cutoff wall installed up to 135
feet deep prevents uncontrolled seepage.

Surface Soils

Sand and Gravel




Three Major Changes In

Urban Levee Standards

(2) Levee Slope Stability

Feb 13, 2017

Tyler Island

Sacramento
County

Landside Levee
Slope Failure

Entire island had to
be evacuated
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Crown width varies—sometimes
/ considerably less than 20 feet

y S
_ _ Finished levee grade
7’ 9 V’V \( g
4 ‘ N
’ S
7
Waterside slope usually ——=— <—>—— Landside slope usually

lessthan 3to 1, s SMdessthan2to 1,

sometimes even 1.5t6 1 sOretimes even 1to 1
N
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Existing

| A
ground Levee constructed by , \ No inspection/

clamshell dredge or suction key-in trench
dredge pulling material out of
the adjacent river. Material
primarily sand with minor
amounts of non-cohesive silt.
Levee not constructed in lifts
and not compacted.

Seepage cutoff wall
in some locations




Three Major Changes In

Urban Levee Standards

(3) Bank and Levee Erosion

American River after 1986 Event

20









23

June 2000




SAFCA Flood Cohtroig
- System Features
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All Sacramento Flood
Control Features Are Being
Upgraded Except for the
Yolo Bypass

Six Federally-Authorized
Projects to Reconstruct the
System
More than $5 billion

ASouth Sacramento Streams Group

American River Watershed Common
Features 96/99 (American River)

AMmerican River Watershed Folsom
Dam Modifications (Joint Federal
project)

Aamerican River Watershed Folsom
Dam Raise

AMmerican River Watershed Common
Features Natomas Basin

American River Watershed Common
Features 2016
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Reconstruct Levees to Current Urban

Standards

A Restore original and increase conveyance
capability
A Seepage
A Raise levees as needed
A Harden river bank and levee slopes
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