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INTRODUCTION

Tbe Delta Levis and Channel Management Technical
Advisory Committee (TAC) was created to assist the Water
Policy council and the Bay-Delta Oversight Council (BDOC) in
developing a comprehensive program .that will improve the
levees and channels within the Sacramento-San Joaquln Delta.
BDOC established a set of objectives for the Delta levees and
channels TAC which guided our efforts.

During the past 5 months, the TAC has met 16 times with good
participation from its 13 well-qualified members. The TAC has
determined that there are many problems with the current
system for maintaining levees and channels. It was the
consensus of the TAC that love, es, channels, and habitat could be
improved and maintained to reasonable standards if them was
sufficient funding. Th~ principal problems involved funding and
regulatory issues ratber than technological ones. In th~ past, the

. ability to maintain and improve the levee and channel system ’
,,: has been beyond the financial resources of the individual island.
~: ~: ~ : " ’" reclamation districts. However, the benefici.aries,of the levee"

~"~ ¯ ’ ’ ’:~ and ch.armel system extend~beyond the mostly agricultural .....

Consistent with the direction that "all options are on the table,"
the TAC developed one unconstrained vision of the future. This
vision consisted of a regional plan of protection for maintaining

require a management agency which would collect,funds from
all f th be fi iades pd dti    d ; nd~all~cat~funds to,.

........ rove and m a Delta levee and c s

Them were attempts to develop specific proposals for every
levee in the Delta. However, this was an impossible charge for
the Levees and Channels TAC because levees are not in

................... themselves a specific benefit. Levees serve to urovide fldod
control to uroteet sueeifie benefits (e.~. farm lahd. riparian
habitat, w~ter quality_, etc...) or to uro~de habitat themselves.
Without fh’st identifying the need~ and locations of benefits
which need to be either protected or provided for, and .
priodtizing these benefits, specific proposals for levee and
channel improvements could not be fully developed. Another
problem was that levee materials, foundation conditions,
geometry’s, and channel configurations are extremely variable
within the Delta. Levee and channel improvements need to be
developed on a site specific basis and the information necessary
to do this is not currently available.

In light of the above constraints and the vision established for
the futurei the TAC decided that it could best meet the objectives
established by the Council by outlining different types of
management plans that could implement a plan of protection for

Delta Levees and Channels TAC Page 1
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the Delta. The TAC focused on developing the tools necessary
to make the plan of protendon vision a reality. These tools
include: I) basic tenets and assumptions; 2) criteria for the.
evaluation of alternative plans; 3) examples of levee and channel
improvements; and 4) a management framework with options
for each management element in the plan of protection.

Besides significant internal discussion, the TAC hhs used a
number of other techniques to aid in the development of thes~
products. The TAC formed t/~e sulx:ommi~es m leve~
design, levee habitat and recreation; and beneficiaries and cost
sharing. We also beld a joint meeting with the wildlife TAC to
better understand their concerns. Furthermore, presentations on
various Delta issues were made to the TAC.

The intent of this report is to provide a foundation from which
future efforts can build a detailed and comprehensive plan of
protection for the DeIta’s levees and channels. Given the
diverse talent which was assembled for this BDOC TAC, this
initial scoping should greatly aid in the focusing of future long
term planning.    ¯

Page 2 Delta Levees and Channels,TA C
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.OBJECTIVES, GOALS, BASIC

TENETS AND ASSUMPTIONS

B DOC directed the TAC’s work by providing general and
specific objectives. The,~objectives are:

G~n~ On~Va~
L’nprove and maintain a Delta levee and channel System to
sustain associated multiple uses.

Sv~cinc O~ECTIVFa

¯ Improve the condition and adequacy of Delta levees and
channels through physical modification and management
āpproaches that are flexible, effective, economical and
environmentally sound.

.Council ~ote: Measures~to reduce flood stages, as well as potential
changes in lev~ and channel configuration will be considered.

Decrease the potential for catastrophic effects from
earthquake damage to a Delta levee and channel system.

~:.. Achievement of this objective may include physical
measures as well as contingency plans for restoration.

¯ Develop a unified approach with federal, State, regional, and
local agencies to manage the multitude of issues that affect a
Delta Levee and channel System.

~: Unified p~g will address subsidence, habitat values,
managing flood stage.s, etc.

The TAC used BDOC’s objectives to create goal:~.and basic
tenets and assumptions to narrow the TAC’s focus even farther.
These goals basic tenets and assmptions are:

Delta Levees and Channels TA C Page.3
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¯ A framework for a 50 year plan of protection for the levees
and channels in the Sacramento-San 1oaquin Delta,
including a basis for equitable cost sharing needs to be
developed.

¯ Criteria to evaluate alternative plans of protection for the
levees and channels in the Sacramento-San loaquin Delta
need to be developed.

BASIC TENE’I~ AND ASSUMPTIONS

1. Land reclamation for agriculture is generally considered to
have been the original purpose for constructing the existing
Delta levee and channel system. Currently, there are
multiple uses, benefita, and beneficiaries associated with

............. maintaining levees and channels. Thes~ include but are not
...... limited to water transfer, water quality, agriculture, local

2. Regardless of current or future water transfer facilities and/
or operatio ,ns, at least a portion of the existing Delta levee

: .. .... ,.....~ ..... 3. A future seismic or flood event could extensively damage . -~ ¯ ¯ ’.i..
.... ~ ’ " ..... the existing Delta levee and channel system. Levees on the .....~ ~:"~

western edge of the Delta are at significant risk for future
earthquake-induced failure distress and/or failure.
Widespread failure would have devastating results on
multiple islands, associated multiple uses, Delta water
quality, and other beneficiaries.

4. Due to on-going subsidence, erosion, and other factors, most
Delta levees require continued maintenance and, in places, ~
remediation in order to just maintain marginal stability.

5. It is difficult to assure that levees will be stable and/or
maintained for the future with existing funding levels,
regulatory processes, and competing interests.

6. Levee improvements should be designed for site stmcifie
conditions. To maximize resources, there can be no rigid
design templates for either levee stability or environmental

-enhancement.

Page 4 Delta Levees and Channels TA C
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EVALUATION  CRITERIA

In.order to develop a method of evaluating the various options’
compatibility with Delta levees and channels, evaluation criteria
was identified. The evaluation criteria have been divided into
the following four main Categories: (1) levee criteria, (2)
channel criteria, (3) beneficial use criteria, and (4) Management
Criteria. Each of the criteria issues has been given a weighting
factor depending on its degree of importance. A weighting
factor of 5 indicates extreme importance and a weighting factor
of 0 indicates no significant importance. This weighting factor
is then multiplied by the score (described below) to determine
the,total vahe for each parameter.. Figure 3-1 was created to aid
in the evaluation process. The options will be determined as
more information becomes available.

LEVEE CRITERIA

Criteria - Does the proposal address interior island ~ubsidenq~?

Scoring - +2 = Greatly reduces the current i~v~l0~S~bsidenCe,.
+1 = Slightly reduces the current level of subsidence
0 = Continues the current level of subsidence
-1 = Slightly increases subsidence
-2 = Greatly increases subsidence ’ ":.!~i~ :;...- ......

Cdteria- Does the proposal improve levee integd~? (�’;~.. ......
freeboard, stabili _ty, seepage, settlemen0 ’ " ¯ "

Scoring- +2 = Greatly improves integrity      :
+1 = Slightly improves integrity
0 = Maintains. current level of integrity ....
-I -- Slighfly xeduces integrity
-2 = Greatly reduces integrity

Criteda- Does the proposal imr~rove earthquak~ resistance?

Scoring - +2 = Greatly improves resis~tnce
+1 = Slightly improves resistance
0 = Maintains the current level of resistance
-1 = Slightly decreases resistance
-2 = Greatly decreases resistance

Delta Levees and Channels TAC Page 5
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Criteria - Does the proposal facilitate routine maintenance and
inspection?

Scoring - +2 = Greatly improves ability to maintain and
inspect

+1 = Slightly improves ability to maintain and
’inspect

0 = No change in ability to maintain and inspect
-1 = Slightly reduces the ability to maintain and

inspect
-2 = Greatly reduces the ability to maintain and

inspect

Criteria - l~oes the proposal provide adeq,~te level of flood
,protection?

Scoring - +2 = Greatly improves flood protection
+1 = Slightly improves flood p.roteetion
0 = Maintains �~urrent level of flood protection
-1 = SJighfly reduces-flood protection
-2 = Greafl~ redt~c~ flood protection. ,~

Criteria- Does the proposaladdress wate~’side erosion?

Scoring- +2 = G~atly ~ ~.a~es waterside erosion
+1 = Slightly decreases waterside erosion

=    hang0 No. c    e,in~current waterside erosion
-1 = Sl~ghtiy ~acreases waterside erosion

tly--2 = Grea increases waterside erosion

Criteria- Is the prot~osal realistic/feasible?

Scoring - +2 = Highly feasible
+1 = Moderate feasibility
0 = Average feasibility
-1 = Low feasibility
-2 = Remote chance of successful .implementation

Page 6 Delta Levees and Channels TAC
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Criteria - Does the oroposal identify reliable and economical
sources of borrow material for lev~ imr~rovements?

Scoring - +2 = Greatly increases the amount of borrow
material currently available

+1 = Increases the amount of borrow material
currently available

0 = Maintains existing supply of borrow material
-1 = Proposal provides less borrow material than

currently available
-2 = Proposal provides mudi less borrow material

than currently available

Criteria- Does the proposal affect channel.capacity_7

~(S�0 .ri~n~ g z_ .:÷2 = Gmaflyincmases capacity
’ :~:. :. :., :’: ~, : ii.~. ,÷. ~.:.~ Sfig-hfly, increases capacity
,::::~:..~ :.::,: ’::.::~,~, O: ~, M "~ai~n..~..existin.g capacity
.... ::~ ::::!~: " ,1:=. S’lightlymduces capacity

-Z = Greatlyreduces capacity

~.-~ .~riteria::.~ Does the proposal affect, navigation in the channel?

. :, . :’:: ~S~p:.,~.~g!, ~:,-*~,, .=.: Gmatiy ~" .~nproves navigation
...... :.:.::.- ,:-.,:.,...,. :. ,~I ~ S~ghfly. improves navigation             ,

0 --.Maintains existing navigation
-1 = Slightly hinders navigation      ,
-2 = Significantly hinders navigation

Criteria - Does the proposal affect dredging in the channel?

Scoring - +2 = Greatly reduces the existing limitations on
¯ ¯ dredging

+1 = Slightly reduces the existing limitations on
dredging

0 = Maintains the existing limitations on dredging
-I = Slightly.increases the existing limitations on

dredging
-2 = Greatly increases the existing limitations on,

dredging

Delta Levees and Channels TAC Page 7
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Criteria - Does the proposal identify and preserve a Delta levee
and channel system?             ~

Scoring - +2 = Greatly improves exis- ting or equivalent system
+1 = Slightly improves exit, ting or equivalent system
0 = Maintains existing levee and channel system
-1 = Reduces existing system b:~ 10%
-2 = Reduces existing system.by 20%

Criteria - Does the twot~osalaffect water transfer?

Scoring - +2 = Greatly improves the ability to transfer water
+1 -- Slightly improves,the ability to transfer water
0 = Maintains the existing ability to transfer water
-1 = Slightly reduces the ability to transfer water
-2 = Greatly reduces the ability to transfer water

Scodng - +2 = Increase of over 20% of the habitat
+1 = Increase of 1 - 20% of the habitat

-2 - Reduction of over 20% of the habitat

Criteria - Does the prot~osal affect aquatic habitual ~: "

Scoring - +2 = Increase of over 20% of the habitat
+1 = Increase of 1 - 20% of the habitat
0 = Maintains existing habitat
-1 = Reduction of 1 - 20% of the habitat
’2 = Reduction of over 20% of the habitat

Criteria - Does the nrot~osal affect land use on the i~l~d?

Scoring - 0 = Maintains existing land use
-1 = Slightly alters existing land use (10%)
-2 = Greatly alters existing land use

Page 8 Delta Levees and Channels TAC
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Criteria - Does the r~roposal affect local water suppl_~?

Scoring - +2 = Greatly improves quality and quantity of local
water supply

÷1 = Slightly improves quality and quantity ofiocal
water supply

0 = No effect on local water supply
-1 = Slightly reduces the quality and quantity of

local supply
-2 = Greatly reduces local water supply

., Criteria - Does the prot~osal affect localculture?

Scoring - +2 = Greedy enhances local culture
+1 = Sllghdy enhances local culture
0 = No affect on local culture
-1 = Slightly reduces local culture
-2 = Greatly reduces local culture

Scoring - +2 = Greatly improves the economic stability
+1 = Slightly improves the economic stability

..... 1 = Slightly reduces theeconomi~sta~ility; . -". : . . , .

. .    , ,: " ...;~ .’,....~:..:.,!..;.~.:~,......’.: ~.,. oo’; .:.’. :’ ."

. ’, , .:ii "     .... ’ " ......

Cdteri~. - Does the propos~.l affect recre~do~?

Scoring - +2 -- Greatly i~cre~.ses recreational opporm.~ties "
+l = ~c~ses recre:,tlonal oppor~ities
0 = Maintains current recreational opportunities
-1 = Slightly reduces recreational opportunities
-2 = Greatly reduces recreational opportunities

Delta Levees and Channels TAC Page 9
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Criteria - Does the PrOPosal facilitate aunified regulatory_
atmroach?

Scoring - +2 = T’maely approval of all regulatory permits
+1 = Some improvement over existing regulktory

process
0 = Same as existing regulatory process
-1 = Regulatory process is slightly more

cumbersome than existing process
-2 = Regulatory process is much more cumbersome

than existing process

Criteria- Does the proposal describe fi~n~ling mechanisms?

Scoring - +2 = Most of.the required funding is described and
. available~ Fund~. g ~ e~r tO 0b~ than the existing
mechani’sms

~han.~e in funding       hanls
-I = Funding slightly harder to obtain than existing

mechanisms
-2 = Funding mechanisms are either not described

-. ::. 0r~:annbt:rneet needs of proposal

Criteria- Does~thbi~iJgo’sal brovide means fot._~claimin~ th~
islands after fl0odin~? ....

Scoring- +2 = Creates fund and plan to reclaim all critical
Delta islands

+I = Creates fund and planto reclaim some of the
critical Delta islands

0 = Maintains existing level of disaster assistance
-I = Slightly reduces existing level of disaster

assistance
-2 = Greatly reduces existing level of disaster

assistance.

Page 10 Delta Levees and Channels TA C
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Criteria - Does the proposal account for long term chan~es
(climate. channel siltation¯ earthquake, flood)?

Scoring - +2 = Accounts for most long term changes
+1 = Accounts for some long term changes.
0 = No change
-1 = Slightly increase Delta vttlnerability to !ong

term changes
~2 = Greatly increase Delta vulnerability to long

term changes

Delta Levees and Channels TAC Page
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LEVEE  AND CHANNEL

IMPROVEMENT EXAMPLES

Thepurpose of this section is to present a brief description of
levee history in the Sacramento-San Joaquin Delta, to define
basic elements in the levee and channel system, and to describe
.exampl.es of different design options available for use in
improving the Delta’s flood control, envixonment, and ’
recreational opportunities along levees and channels. These
design options were envisioned as tools¯ from which f’mal levee
~plaus will be developed once funding, environmental, land-use,
and water supply alternatives have been clef’meal.

LEVF_~E HISTORY               -~ ~ .....

Levees were first constructed in the Saeramentt~,San J~oaquin
Delta dttring the late 1800s in order to r~!~..marshlands f0r
agricultural use. Prior to reclamation,.mo~t:of-~icentrhl.Delta~

ea was composed of tule land with a surface elevatton close to
mean sea level Most of the early levdes ih th~ Dei~a were" .....
constructed by chinese laborers using hand Sho~,els and     ¯
wheelbarrows, and some were builtusing scrapers pulled by
horses. In.many areas, the pre-existinglna~!ev~s,along-.-,
rivers and sloughs were used to provide thefotmdation .of the
enlarged man-made levees. By the turn of the Century, the
sidedmft-clamshell dredge was in’ commori::~e:.and.allowed.the
construction of larger levee falls and.th~Cr~atio~310.,.f.n,,ew dre~,dged
channels through the Delta system. ~ !::. ¯ :,. .~ ’ =

The levees were generally constructed of non-select~
uncompacted materials without either engineering design or
good construction methods. The original man made levees were
usually less than five feet high, but settlement of these levees
and subsidence of the interior island soils has required the
addition of fill to maintain protection against overtopping by
flood waters. The interiors of many islands are now commonly
10 to 15 feet below sea level. Presently, some levee crowns are
25 feet higher than the interior of their respective islands.
~Figure 4-1 illustrates the development of Delta levees over time.

BASIC ELEME~S oF,DELTA LEvx~

There are now over 1,100 miles of levees protecting low lying
islands and tracts in the Sacramento-San Ioaquin Delta. As may
be expected, there are wide ranges in levee size, geometry, and
composition. The vast majority of levees axe approximately I0
to 25 feet in height, have crown widths between 15 and 25 feet,

Delta Levees and Channels TAC Page 13
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A. NATURAL ~ PPJORTO RECLNT~TION

0       -

-40

D. CURRENT LEVEE CONDFRONS

Figure 4-1: Development of Delta L~ve~s (CDWR, 1992)

Page 14 Delta Levees and Channels TAC
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and crown elevations between 7 and 12 feet above mean sea
level (National Vertical Geodetic Datum). Many levees in the
Central and Western Delta have had berms or flattened levee
slopes addsd to the landside portion to provide additional
stability. Many levees al~o have seepage coll~tion ditches
running parallel to the lev~ to colI~ct and control s~page
coming through the levee and lev~ foundation. Figure 4-2
presents a schematic drawing identifying some of the basic
elements in a typical Delta levee:

River or Slough Re¢loimed Oelto
Chonnel

Sea Le,e~

" "~" "[$10ad "" "" " "" "

Figure 4-2: Basic Elements of Delta I.~vees -

MODES OF LEVEE FAILURE

-5~f~. Delta l~Vees’and,-channets has contributed to loss of both

levis .are 0nly’marginally stable and require constant
mii.i~tenance and repairs in order to provide flood protection.
firtce 1900, there have been approximatel_v 150
inundl!!0:~I princioallv caused by:

:~><:?,,:.’7;’..~ ISe~i~~0ilap~e7 ~o large rodent burrows (beaver dens).
.............. - - Erosion Caused by loss of waterside slope protection.

- Compromised levee performance due to encroaching.
structures. "

Failures may be induced by either existing static loading,
subsidence, flood events, and/or seismic events.

L~’v~ IM~RO~ EXAMPLES

Provided in the following six pages are tables illustrating
seventeen examples for improving Delta levees. The examples
include:

a. Increasing the siz~ of levees to provide increased
flood protection, slraetural stability, and waterside
habitat.

b. Placing special falters or impermeable elements to
control seepage and internal erosion.

Delta Levees and Channels TAC Page 15
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c. Densifying the levees and foundations to reduco
liquefaction potentlal and improve seismic
stability.

d. Placing f’fll in the channel to provide watersid~
habitat.

e. Placing fill to provid~ recreational locations.

f. Modifying island land uses inorder to control
subsidenc~ and provide increased riparian or
wetland habitat. ¯

g. Maintaining vegetation that would be compatible
with maintaining the structural integrity of the
levee.

The levee improvement examples are shown to illuswatc
kinds of mcasu~s that arc available for improving the structural
integrity and benefits of Delta islands and channels. The
exarnvles are not intended to comvete with each other.
exam_~le is not necissarilv better San another. More than one of
~ese wDes Of improvement examvles may be used alone a

the available financial and site st~ecific resources.    ~

Page 16 . Delta Levees and Channels TA C

C--07061 7
C-070617



TABLE 4-1"    EXAMPLES.OF L] : AND HABITAT IMPROVEMENTS

LEVEE IMPROVF_ME[~T EXAMPLES PUI~POSE ,ICABLE AREAS POSITIVES NEGATIVES    "



TABLE 4-1" EXAMPLES OF L:        ~ AND HABITAT IMPROVEMENTS

Page 2 of 6

LEVEE IMPROVEMENT EXAMPLES PURPOSE ICABLE AREAS POSITIVES NEGATIVES"

need ~o be m~nfo~ne~



TABLE 4-1: EXAMPLES 0,F. LEV kND ~HABTTAT IMPROVEMENTS

LEVEE IMPROVEMENT EXAMPLES PURPOSE "    " ~ ’.-- ,BLE-AREAS. POSITIVES NEGATIVES



TABLE 4-1 : EXAMPLES OF-ILt, AND,:- HABITAT IMPROVEMENTS

Page 4 of 6

LEVEE IMPROVEMENT EXAMPLES PURPOSE ,ICABLE AREAS POSITIVES NEGATIVES





TABLE 4-1: EXAMPLES OF I E AND HABITAT IMPROVEMENTS

Page 6 of ~

LEVEE IMPROVEMENT EXA~IPLES PURPOSE ~LICABLE AREAS POSITIVES NEGATIVES-

I



MANAGEMENT FRAMEWORK

L~uring the deliberations, a consensus was reached in the TAC
that the development of a comprehensive management frame-
work for the Delta was very important. Issues such as funding,
environmental and regulatory planning, contingency plans,
resource allocation, and organizational structure were consid-
ered at least as important as the long-term physical improvement

plans which ultimately need to be developed. While the infor-
marion doesn’t exist to complete sit~ specific levee plans, the
TAC was able to recommend a management framework which
meets tbesc.needs. The discussion which follows contains a
bdef outline summarizing the management framework followed
by more detailed analysis of each element (Note m in bold arc
alternatives that the TAC evaluated and recommend).

¯ Organizational Structure

Successor to BDOC
New Organization

.̄ :,~,:: :: ::~ Cost Sharing Concep,ts.
: " Extension of SB 34 Program

.... ..: , :. Negotiated Cost Sharing Formula
Benefit Based"Cost Sharing ~ System Approach
Benefit Based Cost Sharing ~ Component Approach
Beneficiaries "

Resource Allocation
No Action
Maintain and Reclaim All Essential Islands
Sliding Scale
Essential Islands with VarNng Levels of Prote~on

"Maintain All Islands and Reclaim Essenlial Islands

Delta Levees and Channels TAC Page 23
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Levee Improvement and Maintenance
Standards

Existing Maintenance Level
Project Federal Standards
Project Levees to Federal Standards, Non-Project Levees

to Bulletin 192-82 or Corps’ PL-99
P̄roject Levees tO Federal Standards, "Essential"

Levees to Bulletin 192-82 or Corps’ PL-99

Compliance with Maintenance Standards
Existing Inspection Programs
All Levees Inspected
Funding Tied to Compliance

Contingency Plans-
Continue Existing Disaster Assistance

-~,. " Beneficiary Restoration Fund ~. : ~,

Channel Maintenance and Improvement ,..2
Existing Channel Corffiguration without Corrective

Actions
" Existing Channel Configuration with Corrective-

¯ ..~ ........ : o ,, Actions -: :
¯ - . .. ¯ Revise Existing Channel Configuration

~ .

~- " ..... ~ Habitat TargetLevels ¯., ’~,
Target Conditions Existing in the Delta Before 1850
Target Ctm’ent Habitat Levels
Target $~talnable Habitats              ¯

Recreation Target Lev.els
Current Level
C~’Rnt L~vd With Corr~v~Aetiom
hmrea~! I.~vd With Corrective Aetior~

Regulatory, Process, and Permitting
Programmatic Approach
Incentive Approach
Legislative Approach
Executive Order Approach
"Combination Approac.hr
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Seismic Problems
No action
Modified Levee Improvements
100-year Earthquake Protection
Maximum Credible Earthquake Protection.

Land Subsidence,
No Action
Appropriate Subsidence Control

Delta Database
Clearinghouse and Models
.Clearinghouse
Bibliography
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ORGANIZATIONAL STRUCTURE
MANAGEMENT FRAMEWORK

An organization is needed to implement the Delta levees and
’~"~"" channel element of the plan for’Tudng the Delta." The

s=,,~,o~Oc organization will collect and allocate funds, negotiate
Co~t s~,~,,~ c,~. agr~ments, secure environmental and other regulatory approval.

~̄= ~,~ ~,~,,,- develop st~dar~, develop an i~l~tion program,
¯ ,~,s,,~s~-s~,,,,, compliance to standards, prioritize work, approve levee and
.̄~,.ac.~s~,-c..~.~ charmel worlqfl~, plan for flood fights, develop contingency

~ plansfor recitation of flooded islands, sere as a clearing
~ house/repository of all information pertaining to Delta levees

u~..~.~r.,.~,~, and channels, and perform other necessary tasks for the
~...~a..~ ~u.~.~ improvement and maintenance of the Delta levees and channels.
~,~, The TAC has developed the following alternatives, but no
u-,-,~-~1~.~.~,d~.~..,,~l,~,position was developed:

[-~,ee [mvrovera~nt ar#t Malntenance                                                                                                  ’

~am,,~sm.~a, Tttig I~CL~I.~TION BOARD
Non-P~,j~a l,~u to B~t 1~2-~ or

c~.~.v,~ .Existing State organization, established in 1911; adopts and
Comdiance with Maintenance Standard~ executes plans offlood Control along the Sacramento and San

~-~ Joaquin Rivers, their tributaries and distributaries. Every plan of
, reclamation, flood control, drainage, improvement, dredging, or
Contingency Plana

c..,~ m~,a.,~,,~,~, other work that includes any construction or excavation in the
~"~’~ ~’~"~’~ bed of, or along, or near the banks or levees of those waters

ChannelMai~tenanc, and lmr~rovement must be approved by the Board.¯ In cooperation with the
a.~ Army Corps of Engineers. develops flood control projects in the
~ ’Central Valley. Funds and staff are pr0vided by the Departmem

of Water Reso~ces.

r~,,o.,,..,,.m.~.u,.~ Positives - Existing.authorities to implemem flood controlr,,~,~.,.~u,n,~,
plans in the Delta.l~ecreallon Target

c,~ffi~ - Existing (although antiquated)authority to
~.,...~u,.~,~, c-,.~,~., assess for �onstruction of flood control projects

in the Delta.
- Daily contact with the U.S. Army Corps of

- E~perience i~ pluming, desig~i~g, contracting,
operating and maintaining flood control

~ Negatives - Needs some additional authority to take on new
. responsibilities (i.e., charmel maintenance,

v,t~ D~,t,~. environmental restoration and enhancement).
a.,~-.,~ua, - Needs additional staff and f~nding for
~’*~ additional responsibilities.
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MANAGEMENT FRAMEWORK DEPARTMEaNT OF WATER RESOURCES

~ .....~.~-~=,~-~,,~~ Existing State organization, established in 1956; manages the
~-,~=o~ water resources of California, in cooperation with other
N,o~,~

agencies, to benefit the State’s people and protect,.restore, and
Cart $tmHn~~.~,~=~,, enhance the natural and human environments. Major

.̄~..~c~-~,.. responsibilities are: (1) prepa~ an update of the California
#~ Water Plan; (2) plan, design~ construct, operate and maintain the
~’~’~ State Water Resources DevelopmentSystem; (3) protect and

Resou=~tto~a~, restore, the Sacramento-San Ioaquin Delta; (4) regulate dams,
~,~..~,,~.~..~u.~,.provide flood protection, and assist in emergency management
s~ to safeguard life and property; (5) educate the pubfic; and

~’~" (6) serve local water needs. For the Delta, DWR is controlling
M.h~,~.~.~..X..~salinity and providing water supply for Delta water users,

L~e~ ~v~.~,~/M~,~=~ planning long-term solutions for environmental and water use
~ problems facing the Delta, and administering levee maintenance

Nm.Pr~j~ l,z~## to ~ 192J2 or
~.~             administers the $120 million SB 34 - Delta Hood Protection Act

.

Comolianc, with Main~enan~¢ Staru/ard$ ,a~.~ d channels includingcost-sharing, standards, permits,
~-~"~’~"~,~" . environmental p! .aaning, dredging, seismic studies, subsidence
F.~ r~to ~ control, and design.

Contln ~encv

~,-f.--,, ~,~,~.~.~ ~ - - Positives., - Fu~!y    ppe to manage the Delta.
~t~i=~

~.c~.., ~.,~ c~.~ .... - -~. :~.~ :. in ~ stages of project development.

~ ........ extensive data collection, research, and

r’~’~"~" ~ Experience in planning, desi£nin£, constructing,
R=,,.=io,, r~,~ t~a., operating, and maintaining flood control

c..,., ~ r~ c,.,.,~a,,~, projects in the Central Valley.
- Experience in levee design, maintenance, andRe~ulator~ Process and Permlnln¢

p,.,_.~,,.,~ inspection in the Delta.
~,~,,,~,n-~~"~’*~ - Experience in flood fighting in the Delta.
r..u.,.~,,.,,~, .~ - Close working relationship with Federal, State,

sd,,~ P~,t,t~,,, and local flood control officials.
~**’~ -- Close working relationship and daily contact
~**’~*~’~--~" ~ with regulatory agencies.

,,*~*- Negatives - Needs additional authority to take on new
responsibilities.

~..,.~, - Perceived conflict of interest associated with
~.,,~, water transfers.
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COST SHARING CONCEPTS
MANAGEMENT FRAMEWORK

o~,,~¢io,,a st~:t.~. Although many Delta Levee and channel issues exist,
r~ ~.~.~.~ experience has shown that with sufficient funding many of these
s..~..aooc~"~" ~ obstacles can be overcome.. Therefore, a high priority of future
,.o,~.~ efforts should be to establish a reliable long-term funding

~ mechanism for implementing levee ~d charmel improvements.

Levee improvements and maintenance in the Delta. for the most
part, are done by l~al reclamation districts and paid for by
landowners. The I~partment of Water Resources maintains a

,o~- relatively minor portion of the levee system; the costs of that
M~ ~md R~{atmAlI F.~m~al ldam~
s~s~ effort far certain levees, such as along the Yolo Bypass, are paid

,.-~-. by the State General Fund. while others, within the reach of
..... ~-,~t~--~--,~,~-~ Maintenance Area 9, are assessed to adjacent propert~ owners.

t~ ~,..,~,,,~,,=a~t,~�o,,~ Currently, under the SB 34 program, the State provides f’mancial
...... ~.~m~,~ assistance to RDs maintaining project levees. SB 34 will sunset

P~j~a F~km/$~mdan~ ~ .¯ :~ ..-~.~.~.~ ~,, ~n~.. at the end of, 1998. While this assistance is:very important for
mitigating rio h~ar~ds;:it ~ iiasuff~cient io:addre~.... c...,n.~ od ss levee and
ha~ I impr0 em and m~ten~nce 6 gignifi~" :(..~:,:.:~: c    e v ents " : n’a ant long-

.~ ! ~ Coratdianee with Maintenamce Sta~darda

co.a,,~,, rt,~ In recognition of the nation-wide benefits Of the Delta levee and
:.~, ~., c,~.~.~,,~ chaunel system, a reliable and equitable long-term funding
:, ’: :, ChannelMalntenance ~.at..~o.~t mechan~m needs to be established for, theimprovement and
¯ :...!: ~. :. ~.,,~,,,c~..,c.~,,~,~c.,,o~ maintenance 0fthe’le~iee system t6.s~ its associated uses.
~,,~ ... ..... ~,~o.~.~.~ c...~. The TAC developed the following alternatives, ~but no position
’ d ped

r~.,.~.s.u~ EXTENSION OF SB 34 PROGRAM
Recre~ion Ta~et Le~eb

~...~z~w~c....~. Reimb~se RDs for some of the levee improvement and
~,~t~o. t,ro~, ana t’,rmitanr maintenance work. Sources of funds: (1)State of California and

’̄*~-~’~’**~ (2) RDs.

o.~,,..~ Positives: - Ease of implementation; existing DWR
program.

~,.c.~o,,~,--..- Negatives: - Cm’rently applies m non-project levees only;
does not address project levees’ needs.

~.~.s.~.... c.~ - Does not address channel maintenance needs.
~ - Many RDs are ~mable to fund the work_

¯~age 30 Delta Levees and Channels TAC

C--070631
(3-070631



C--070632
C-070632



BF2~’IT BASED COST. SttAP.~G --

COMPONENT APPROACH

Develop a cost sharing formula for each component of the Delta
levee and channel system for the improvements and
main~nance of that component. Cost sharing partners are the
component beneficiaries, which may vary by component(e.g.
water supply, habitat, utilities, etc.). Each formula should be
developed based on the estimated benefits to each beneficiary
for having that component.

Positives: = Beneficiaries will carry the f’mancial burden.
~ - Only thosecomponents of the system will-

remain where the benefits exceed the costs of
havin~ that component.

M,~,~,~-=-.~,,~,~,,Negatives: = Difficult to quantify some of the benefits.

Levee lm~rovementa~lMaintenanc. - Need to develop a uniform, acceptable method
to estimate enviromental benefits..[.. .:, ’ .

:: ....... ~s,=r,s,,~s~, ,’...:" - Benefits vary with time; esdrnat~sl
.̄ : .,- .. �~,e~.~ - .. . kept currenL

.’.; .. .... "r~ t~ ~ m,~ ~ i~ ’ . :i...::,.::,:

Comvllance with Malnt~e " S~r~                                                                                  : ’

~ ":/ )"~’ ~’~..~’.~: .,::.. i.i:..::L.Antioch, Bethel Island, Bren~vood, Byron, ClarkSburg; . ... ’. i..,.
:" C~,,~ ~,,~#,. ~,a !~_~,~. ..[.,,.. Courfland, Discovery Bay, Freeport, Hood,Isl~ton~: ’.~cke, "" . ~

~~,~.=~. -oalaey, P~ttsburg, Rio Vista, Ryde, Sacramento, Stockton, : ....
Thornton, Tracy, Vallejo, Walnut Grove, West Sacrament0"and
others.

r~ ~o,.t~ ~,~ Environmental and Interest Groups
r.~.~.s.~. Audubon Society, Bay Institute of San Francisco, California

~,~o~ r~ ~ Waterfowl Association, California Striped Bass Association,
~.,z.~ ~,~. Environmental Defense Fund, Pacific Interclub Yacht

~.~o~/,~,, ~,~,,~, Association, Mokelumne River Alliance, Peninsula
,’,~,,=~,,,~ Conservation Center Foundation, Planning and Comservation
,-,~#~=,~ League, Sacramento River Preservation Trust, Save San
c,..~,~, Prancisco Bay Assodafion, Save the American River

~ Association, California Sport Fishing Alliance, Bay Planning
. ~,~,,~., Coalition, Ducks Unlimited, Delta Asea Planning Council,

~.,~e,~ ~,~,~,
Federation of Fly Hshers, Friends of the River, Sierra Club,

~ - Stone Lake Environmental Group, Sacramento Valley Institute,
#°~ The Nature Conservancy, The Trust for Public Lands, United

~ Anglers of California, and others.
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Local Governments
96 Delta Reclamation and Maintenance Districts, 5 Counties:

MANAGEMENTFRAMEWORff Contra Costa, San loaquin, Sacramento, Solano, Yolo and
O~aniza~ional Structure others.,

~,,~e,,,,~,. ~ Private Interests
s..o,~.~ Home Owners, B~inesS Owners, C~neries, Farmers, Hunting

Con ~.. c~ce~ Clubs, Natural Gas Producers, West Delta Induslxy, Yacht Clubs

,~,e,.~ Recreation
I"~~~’~1 Anglers, Boaters, Hunters, Marinas, Water Skiers,and others.
Resou~e Alloeatlon ,

s=~ s.~ Regulatory Agencies
e~.,~.. National Marine Hsheries Service, California Department of

~,.~,~,~.~.~..~ Conservation, Califor~a Department of Fish and Game, Federal
Emergency Management Agency, U. $. Environmental

t~ee t,.~e,~-~ ~,~a~,~ Protection Agency, Regional Water Quality Control Board, State
:...~ ~ u~.,~..,~,~ Water Reso~ces Control Board, California Water Commission,

¯~.~r~.c~ Responsible State and Federal Offidals ............ -, :~
Co~.~ r~ . California Department of Transportation, Department of Parks
, ~ ~ zx.=.,~.~.,, and Recreation, Department of Water Resources; Department.of
Channe! Maintenance and lnwrovcment                                                    .           ¯ .

~ Pacific Gas & Electric Company, Pacific Gas Transmission ¯
~,~. Company, Sacramento-Yolo Port District, We.stem Area Power ....

r,,~s..~...~. Administration, Southern Pacific Company, Stockton Port
i~,~,~£, ~,,,,~ u~,~t, dis~ct, U~on Pacific Railroad, Santa Fe Railroad, iind others

a,,,..~z.,~ ~ c.,,~,- Water Suppliers/Agencies
~,.~o~ ~.,s ~,a ~,~._~ Byron-Bethany Irrigation District, Contra Costa Water District,

~̄-~"’-*,’**~ Sam Water Project/Department of Wamr Resources, ~n~’al
~n.=~ o~..=~ Valley Project/U. S. Bureau of Reclamation, Contra Costa Water

~
Agency, North Delta Water Agency, South Delta Water Agency,
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Negatives - Reactive approach.
- Expensive in the long term.

MANAGEMENT FRAMEWORK - Reliability of levee system is unpredictable.
o~,~i~ao~ s~c~ - Less incentive to maintain Federal levees.

r,, ~,,~. ~ffi,~ - Uncertainty of reclamation..
~,~...~ c,...=~. - Um’e~laimed islands will increase the erosion
~, o.~ on adjacent levees.

Cost Shadne

MAINTAIN AND RECLAIM ALL ESSENTIAL ISLANDS
¯

Reso,,~e~_tto,~ao~ Each island would be designated as "essential" or "non

i~~ essential". If an isled is designated to be "essential", it will be
’~ improved and malnt~ed at a target level nsing public

~-,,,~- and reclaimed if the levees fail. Levee improvement,
~,.~,~an,.~u..a,.a,.~--~.~maintenance, and reclamation of"non essential" islands wo~ld

entirely be the decision of the landowners.

~"*~’~-~ Positives - No public funds wodd be expended to
~,..p,~,.,u,,,,o~-~n-~n-o, . ....-. :rehabilitate, maintain, and reclaim the non-COOPS" Pb~ .... ""

Conmliance with Main’tenance stan~rd~"
~,~,-~,,,~,. ~,~, - Reduces uncertainty of levee system.
r~,~ n.d~, c_~.~,~ ~- Essential islands assured of flood control.

Co,,O,,~ ~,~,., . - Levee and habitat improvemen~ are not wasted.

~ ~:. Negatives    -.D..~t~impacts to landowners.
~.~, o~.~c,~,~c~. ..... -Indirect.impacts to third parties.
~,~ ~c.~ ~ c..~,. -, " - - = Essential or non-eSsential decision is
~,,, ~., ,~,~ c,.�,,~ controversial. "

//a~at.rz~./~ - One target improvement and maintenance level.
~,.~ - Unreclaimed islands will increase the erosion

rm~s-~-~ ~.~ ".on adja~nt levees.
Reereaiian Tan~ef Levels "

:~..,~ :~ ~ c~,,,,~a,~.
SLIDING SCALERe~latarv Process and Permlnln~

z.,~.,.~ All islands would be placed on a priority list for public funding
~.~.~t of improvement and m~tenance. Available fimds wo~d be

~ distributed proportional to their public benefit. The ranking of
#*"~ islands would be reviewed regularly and re-prioritized to reflect
~o~,=~,~ current conditions. "Essential" and "non-essential" islands

would be designated to determine whether an island would be
reclaimed after flooding using public f~ds.

~,,~,..~,~, Positives - All islands would be included on the priority
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LEVEE IMPROVEMENT AND MAINTENANCE
MANAGEMENT FRAMEWORK STANDARDS
Or~anirational

~’~-~,~"~’=" Target maintenance and improvement levels for levees should
s.,,,..,..~.oc include improvement standards, minimum levee maintenance

co.,Sh.~.~., c,,,,~,m criteria and an inspection program that would be administered "
~,,.~..fs~u~,~. by a management authority. Existing levee standards and
~..~.~c~,s.~-s,.,. maintenance criteria are included in the appendix of this report.

~ The following target levels for levee maintenance and
t~,.,o,,,,r.~t,,~ao,, impro?’ement should compliment the levee improvement design

NoAai.~u.~.~~,.~,~.~, examples, resa~rce all~ations. ~nd contingency plus as
"~"’~’ appropriate.

1~.,.~.

EXISTING MAINTENANCE LEVEL

Project lev~es would be maintained to Federal Standards. Non
pr0j~t i&vees wdtdd be m~in~ed ~i6various standards
(prknarily the State’s short term HazardMaintenance Plan

Positives - Maintaining non-project levees to I-IMP
~,~...,,~. ~ . standard, gives districts financial incentive m

A~

~ NegaiiveS: " - Inconsistencies in degree of levee maintenance
r~,,c.,.u~r.,~.~.~, ’ " among non-project districts.

. r~.,r~,~,.~=~,~ -Uncertainty of flood prbtection.r.,~ ~-,,~...~,.
- Uncertainty of future funding for levee work.

Recreation Tar~ L~el~

t~ra~o~,pn,~, and t’ermin~, PROfECT FEDERAL STANDARDS

~.~,.o~~"~"~ Maintain all levees to project Federal’standards.

s~,~ ~,,t,t,=, Positive~ - Consistent standards for all levees.
, ~,,~,u~,~,.,. - Highmaintenance and imprbvement standard

~..c.,.~,.a~,.,,--.~ enhances flood protection..

,~.,.,,~.~.,-~ Negatives - Extremely kigh improvement costs.
O.¢dmLZamimt - High environmental mitigation costs.
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COMPLIANCE WITH MAINTENANCE STANDARDS
MANA GEMFJVT FP~4MEWORK

o,.,~,,~ao,~Sm, a~,~ An inspection program is necessary to ensure compliance with
t~.,~,~w=,~,,,,~ maintenance standards. The levels of inspection and compliance
~̄,,~oc programs should compliment the target level of maintenance as
#...o.~..~. appropriate. The TAC has developedthe following alternatives,

~ ’ but no position was developed:

EXISTING INSPEC’rION PROGRAMS

Re~oume Mlocati~n
#o~. Continue Federal levee inspections by Reclamation Board. No
~’ leve~ inspection compliance program applies for remaining
""~" levees (except those receiving State subventions funding or

~’’~"~’~’-’~’~"~ qualified for Co~s PL-99 assist.~ce). Project levees are

.s~ : . ~ . imposition of a forced maintenance.program. Enc..roac.hment

~ ’ ALL LEVEF_.S INSPECTED

o ~ r.,~,s.~,~s.~.,, Same as above except all levees, including non-project levees,
Reew.atle, n Tarvet Le~ela

c.,~,~ are ~Sl~Wxl for compliance wi~ applicable maintenance

,’~--~,~-~ Positives - Inspections help in det~ting problem
u~,..~ - The threat of imposing a maintenance area
~#,--,~ would I~ incentive to comply wi~ the

=,~ ~ - Encroachment ~ontml would i~ure engineering
~ ~ ~,,,=,~ and environmental oversight of levee

~’ improvements and modifications.

~ Negatives - Cost to staff extra inspectors.
~.-..u~,~ - Permit program would add another layer of
~,’,,’~, bureaucracy for most non-project levees.
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CONTINGENCY PLANS

Or.=~#o~t st~aur~ A major question when considering the long term viability of
~,~�~,~.,~ the Delta is whether reclamation districts will be able to reclaim
s=~,,,~oc flooded islands. Currently there are several disaster-related
"~ programs which assist districts to reclaim flooded

co~ s~,,~, c~v~, However, cost-sharing, uncertainty, unattainable qualification
.,~#=dc~..~. ’ standards, unreliability and other factors mak~ it unlikely that
.̄,�. ~.~_~,~,,.-r.~,~~"~ these programs will be enough to keep the Delta in its present

¯ "p"ffi~ form. Described below arethe current alternatives for~ ¯

~ reclamation of flooded islands as well as suggestions for
#o~- additional programs. It must be noted that it is not rea.~onable to
~ ~ disaster ~,sist~ce programs can stand None; ~ey m~t go

~.-~= hand in hand with maintenance assistance programs to reduce

...... Levee [morovement
~ The TAC has developed ~e following alternatives:

DISAS    TE R As~’~c~

¯ -...,.. Existing disaster assistance program administered by the
-.:, Federal Emergency Management Agency (FEMA). The

,’~/:i:::~1:71 "." ’" Chann,lMaint~nnnc, andlmaroveracnt . program proyides up .to 75%.~.~mentfor repair of~.~ ~ c,~,,~ ~ damages due to adeClared nafi6hai ~saster. Inorder to
x.~, be considered for assistance the reclamation district must

:,: ~.,=~,,, o,.,~ ~ attain and maintain the levee to minimum standards¯ tt~/tat_~./~a~ known as the Hazard Mitigation Plan standards.
~.mo Currently, State declared disasters provide funds through

r.,~n.u, the National Disaster Assistance Act (NDAA). These
~.~,~, r,,~,~ t~a, ~ds pi~k-up a portio~ of l~al {25%) cost ~are for .

c.~.~.,,~.- c,,,.,~,~. FEMA disasters, or provide most of funding for State
. ,declared

~e~ulator¢ Process and Permlt~

Positives     Provides sig~cant portion of cost of

"*~" Negatives - Funds are not provided in a timely
~oo~,~,,~.,.~. manner and the district must finance

~ " work without any reimbursement of
~.,~- interest charges.
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- National disaster declaration sometimes
occurs well after the event thus

MANAGEMENT FRAMEWORK hampering real-time decisions.,
o~i~ao~t s~cr.. - Local cost-share could be prohibitive.

~ ~"~"~*~ - Rigorous and adversarial audit review.
~.,-~..a.. ~ - Uncer~ty whether a district qualifies
,,~o,~ " due t~ ~mbig~ous ~ criteria.

co,~ Sh,,n.. Co.ce_~, - I-IMP standards may be financially
N..a.~,C.S~F.~. unattainable for some districts.

#~ Does not cover all costs associated with
#~*,~ flood event.

u.~.~,~.~.~.~,~ The Federal government also currently provides
~’~’ assistan~ via the Corps of Engineers tt~ough Public

t~e~ t,~,~m~a~�~o~. Law 99-84. Restoration, by the Corps of Engineers. is ’~ ~m~~.~ "
performed on an 80/20 cost share to districts whose

: t%~,aF,~S~:~~ . , .
. ~,,....~..~..,o ~,, ,n~.. levees meet the gtandards’set forth in the, program " ¯
.... ~,,,,~’~,,-,.~,~..: " ,: ’ guidelines and are.approved by the Corps prior to the

: , ’ - ; flood which must be.declared a national disaster. This
Comoliance with Maintenance Standarda~.~...,.~=~,. , , - program alz~ d~~ehydrologic criteria defining the

F.~d.-C~ flood event for which the program will apply.
�ontingency Plans         . .

Posmves" " ~    ’ - Provides significant portion of cost of
reclamation.

~̄’d.,°--~c’~"-~,~c,-,,~’~ ,,    ,           ,     ~ , ~:       .’. . :" ~.~’:’::!:-~ ~: . ’:~. Eocal... cost Share can be in the form of
. :~ :": " . . :: : ::’;:’: ,is~rvices:in lieu of money.

. .,, ~ .., :.: -. Not a reimbursement program;, Corps
~ performs constnaction.

r..~,s.~,.u.~r.~. Negatives - Achieving levee standards forpre.
~c~.i~ r,,,~a t~t,                                qualification is economically

c,,~z~ prohibitive for most districts.
~.,,..~.~ ~ c,...~.. - Criteria defining "flood" constitute a

Reoulatorv Proces~ a~d Permit~ ra.-r~ event.

~*~,,~,,*~ - Local cost share could be prohibitive.

EMER¢~ENCYLF~ISIATION

~.c.~.u,~..~
In an event causing significant damage for which either

~.~. no disaster f-~ding is available or cost sharing
~’~ ~ ~ disaster assistanoe is prohibitive, the State legislatm’e

~ .may pass legislation authorizing relief funding. This
o~,~, occ~’red in 1986.
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Positives - Takes into account local agency,s ability
MA~VA~tct~TVrPmaC~’WOi~¢. to pay.
o~.,~o.a st~,a.= - May pay costs not covered by other

n.~,.~..~.~ disaster assistance programs.

N.~O,~..~ Negatives - Extremely uncertain, especially in light,
Cos, st~,~.,, co,,c.~t,                                  of State’s current economic situation.

~,~C.~,~F..~ "May not be timely.

R,,o..~ tato~ao,,             BENEFICIARY RF_~O~ON FVNO W.ECO~F~)

s**~s,~ Fund set-up to levy fees to beneficiaries of Delta levees for use
r..,,,~, in recl~,~ation of flooded isl~nds. Wodd include cost share by

,~.~i,~,-,~,,~.~ local agency based on ability to pay. Aunual, premktms may be
t~e, t,~,,~,.~t~a~c~to~, based on risk (Local district must maintain levees to certain

.- ~ stand~ds in order to receive reclamation funds)~ .

!’...:’,, ’, : ~.,,’,7; ¯~ ’ :: ~2 : :. CdmMiance with Maln~’c’~ $~rds " Negatives- Annualized cost of future,, disasters Would be

~. ~..~a~a.~ ....~ .....:~ ~ -.~ .... - Hard to determine beneficiaries and their fair
Contingency Ptant ,                                      shale.

l?aer~qon Tamer

l~ulator~ Proe~as and P~rmlttln.
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CHANNEL MAINTENANCE & IMPROVEMENT

o~_~/~o~ s~c~,~ A major question when considering the health of the Delta is
~,~,~,,~=.~, whether the existing channel configurationshould be maintained

¯s,~.~,~oc or changed. The TAC has developed the following alternatives:

.o~,~c..s~..,.,~ EXISTING CHANNEL CONFIGURATION WITHOIYr
~,~s.~c**s~-c,.~,~ CORREffrIVE ACTIONS

R..o,,~,,~.~a~, Preserve the existing channel configuration in its present
~.,~.~,.~,.~,~’.~, condition and propose no actions to counteractthe forces of
~..,,~..~, ~.,z...~./ nature (e.g. sedimentation, erosion, ete.) or other multiple
~,~d, impacts on the system.

¯ :.~ ~ , - Minimal impacts to the environment.

..... , ,... :. .... ~,,,,-,0. - Preserves what m remaining of mstoncmJJetta

~,,,,.~. Negatives - May not be economically justified. .:
r’~ r~c~*~" ’ - Adverse impact on water quality and supply. "

~.. ::.....o Co,,~,~,,~ rtam - LOSS of valuable habitat, particularly on channel

/~tatYammk~
EXISTING CHANNEL CONFIGURATION WITH CORRECTIVE "

r,,,~ c..,~,.z~ ACTIONS (PJ~COMblE~ED)
Reereatian Target L~,ela

c,,~ Preserve the existing channel conRgm’ation along with
~,,~,,~c,,,,,~a,~=. enhancing ~rt~ valtmble feat~.~. E:~mples of those featm’~

R,,.~o,. P,~_,, ~#~’,~_, would inclu&: (1) the protection and development of channel
~*~"~*~"~ islandberm$; (2) d~a~el wide~ag or levee ~tbacks t~
n,.~o,~**~~"~"* improve channel conveyance, relieve hydraulic impacts, and
c.=~." .,t~,,~ enhance environmental values; (3) dredging to relieve hydraulic

sa,~ ~,,t#~,, " ¯ impacts, improve channel conveyance, reduce flood stages,
a.,~a~.,~,.,.~ provide a ~rce of borrow for levee eonstr~etion and
~,c,,~,,~,~,~. stab~tio~, development ~f shallow water liabitat, and

~ fill for the enhancement of channel island berms; and (4)
~,~.~.~ ~ development of waterside recreational destination spots for use

. ~ by the public for water skiing, picnicking, fisl~g and
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Positives - Public acceptability.
- Enhancement to valuable/hard to find habitat.

:,O~V~E~v’r ~’~,A~WO~ - Rehabilitation of levees.
o~o~ s~ - Navigational corridors maintained.

"~’~-~-~ - No impacts to water rights and users. "
~’’~’~" ~ - Potential reduction in flood stage.
..o,,,.,,~ o $o~rc~ of borrow mat~dal for levee

Cost Sharino Conee~ COI~truc~on.
s,~.,c,s~r,..~ - Enhancement of aquatic resources.

~ - Improvement t~ water quality and supply.
,..,.~ - Development and enhancement of channel

~ island berms.
R es o u r~ e Al location

~..~,~,=~e=.~,~.~ Negatives Short term impacts to the environment.
,~.. - Short term impacts on water quality and supply.

~.,.~.~,.~,~..,~.~.~.~.~ - High capital cost.
- Difficulty in regulatory and permitting pr~.

Levee Im~ro~en~mt antl Maintenance -

Comvliancd with Maintenanc~ Standarcb
~,~,~ m~-- master plan approach. The pres~i~t, ~laimed configuration of
~,.~, r~, ~ the Delta is not the most efficient model in pidviding for its

¢o.~..~.~P~.:            ~ . mulfip!e .uses; ~Revisions to such a.large., system with the high
~.~ ~,.~ ,:. ~ . environmental values it possesses is a challenging task.

¢~a ~,~,~:,,~a,~,,~,,,~",.~:’i. C0nsid~ration Should be given to rec0nfigNaf!on of portions of

existing channels off; (2) grouping islands and tracts together;
~ (3) shallow filling of ~k~ waterways for aquatle habitat; (4)

~,-~ setting back levee to conform to a more efficient hydraulic
¯ r.~s..~.~,.~., model; (5) construction of permanent barriers Or channel locks;

~,~n~ r,~a r~, (6) development of Off stream storage, reservoirs e.g. "Delta
,,,,-,~-~,~..~-- Wetlands Proj~t ;" (7) revisions m existing land ~e; and (8)
,--.~.~,~c..~- dredging to relieve hydraulic impacts, reduce flood stages, and

~_~t~o,. ~,,~-~,,~aw,,,an~, provide a source of borrow for levee construction and
~*~’~’*~ stabili~,ation

~ Positiv~ - Enhancement to val~mble/hard to find habitat.
-,-*~ - Development of a master plan.
,~o~.,,~,~,,,,,.~ - Rehabilitation of existing levees and
~ ~ ~’~ construction of engineered levees.
~.~,. - $o~’~ of borrow mat~dal forlevee

~ Enhancement of aquatic resources.
¯ ~ - Improvement to water quality and supply.
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- Development and enhancement of chann~l
island berms.

t~[N’AGEMENTFRAMEWORK o Reduction in miles of levee to maintain.
O~ao~a sm,~ur~ - Reduction of flood hazards.

r~,a,..~.~ - Provide wetland habitat

#,.o,~.~ Negatives - Potential irreversible impacts to the
�~,t Sh~,~._~ co~ce.n environment.

~,~C..S~,,F,.~ ’ = Requirement for major importation of fill
~,~-*~ - High capital Cost
,,,~*~ - Significant regulatory and permitting process

#,~,~, - Further changes historical configuration of the

Levee Improvement and Maintemmce

Conmliance with Maint~ce $~mdards               ’

Co~tln~encv Pla~
¯ .

Olarmel Maintenance ~ Inmrovement ........... "",.:... "

R¢c~eo#ion Target

Regul~orv Process and Per~
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I-IABiTAT TARGET LEVELS
MANA GEMRNT FRAMEWORK

o,~,i~o~t s~c,~,~ The objective of this section is to provide a rationale to establish
~"0~’~’~ target levels to protect and enhance critical/sensitive terrestrial
s.=.~,~°’~’~"~c’~" and ~luatic habitats. Goal~ should be established t~ direr
~,.., .o,~,.~. efforts in fish and wiIdiife habitat development. Establishment

r, gh~baaar..C~ac~a of goals requires a knowledge of what the biological potential of
s,,-~-~,~=~ the Delta is. ~ pot~nthl can be determineA from the for~

~,’==* habitats took before extensive human intervention occurred
*’,"~ (before 1850), tempered by the lmowledge of the exte~ive

currant day limiting factors such as levees, subsidence,
~,o,.~, introduction of exotic species, water development, and water
s~s~, quality changes, among many factors. The TAC has developed
~..~ the fonowing alternatives:

Levee lmarovement and Mab~tenance
~ TARGET CONDITIONS EXISTING IN THE DELTA BEFORZ

-POsitives - This would be th~ "pure" approach to setting
Co,,~,,.~,~ ~,~ performance levels for biological resources., ............

~ .... ~ ........,’ i~. egauves = The physical configuration of th,e Delta has~,~,o.~~ : substantially changed. Radical land form
modifications at a high price, would be
necessary to ~hieve tl~ target

" The effects of exotic species are not accounted
Recreaff~n Target Level~

- The e ts of changes outside of the Delta are

R,,~z~,,, p,o~s =a~,e.,~ not accounted for...
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RECREATION TARGET LEVELS
MANAGEMENT FRAMEWORK

o~,~ao~ s~,~ The Delta provides the public with a diverse assortment of
~ ~,,~.~.~.~ recreation oppommities. The total recreational use has
~,~,,~. ~ estimated at 12 millioa r~reatiou ~ser days per year. Land-use
.,.o.~ and recreation planning is typically a county responsibility.

Co~r st~,, c~,,~, F.,~h of the five co.ties I~ ~lopt~l a General Ply; however,
~o~.~c.~.~.,~ them is minimal coordination among the counties, and each

~,,,,,~ ¢o~ty addre~.~ recreation k~ differently. There i~ve been
~,.,~ no efforts to coordinate recreation with other Delta uses.

~,o,,,~, Ano~#~.So~, The impacts of recreation on leve.e~ has been significant. Levee
~"~"~’~"~"~t’~’ erosioa caused by boat wakes may be one of the most sig~cant
~’~’*’~" ~’~"¢~,,~., of those impacts. Recreationists, especially anglers who drive or.
~.~.~:~....~..~.~,~walk on tmpr0t~ted levees, often dist~b the.soil or remove rip-

i,,~, rap and accelerate levee erosion.
I_~vee lmarovera~nt and Maintenance

h "fixing the Delta," issues related to recreation m~t be

Contingency Plans
c,.,~,~.~,,,~.. ~Sustain current level of recreationoooormnities by maintaining

r.,~,s.,.,.~e.~,. Negatives - Problems, such as trespassing; vandalism;

~ littering; l~lht~ng of waters; fh’~; levee
erosion; loss of fish, wildlife, and riparian
vegetation, will remain.

CURRENT LEVEL WITH CORRECTIVE ACTIONS

~ o.~,~.,~,.,..,- S~t~ cgrrent level of reereg~ion 0ppor~nities with redir~tion
~ of activities and enforcement of laws to minimize negative

o,,.,,~c.,,~ ~. Designate waterways for each water,.based
~ activity (i.e., slx~dboating, hm~eboating, ~aling, f’~g, jet

skiing, water skiing, swimming, kayaking, ~aneeing, et~.) and
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lands for each land- based recreation activity (i.e., hunting,
camping, picnicking, birdwatching, nature study, etc.) in a way

bcm,vaC.E#t.~rr t~Z4#t~’WOR_~: that is compatible with other Delta-wide benefits.

~ ~,,~,,m~,~ Positives - Address problems associated with current and

"~" - Enhance harmonylcooperation among

~,,,~ ¯ Negatives - Cost.
,.,~,,* - Some resistance by recreationists and private

Resource Alloemion~,,~,. - May require new legislation, ordinances, and
$~s,~- additional enforcement.

’~"’ INCREASED LEVEL WITH CORRECTIVE ACTIONS
Levee Imnrovement and Maintenance ~r.~’~’~’~r~

~..~’-~---~ ~.,,,Other priorities, such as improvement and maintenance of levees
theenvironment~

~""~’~ Positives Public accep~bmty.

,
Addresses problems

¯ ~,~ ~-,*~ with current conditions;.
/ia~zauZa~.L~z                        - Potential for increasing conflicting uses.

Recreation Ta~et Le~ela
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- Allow timely implementation of plan.
- Reduce implementation cost.

MANAGEMENT FRAMEWORK - Reduce regulators’ workload.
¯ o,~,,~o~ sm, a~,~ - Eliminate fragmented, sometimes duplicate,

~-"’=~’~ Negatives. - Laws may change prior to or during
cos, s~,~,, co~ _~n implementation.

s,,~-~s~,,~,~.a, ~ - New s~ientifie i~fformafion could rext~ l~r~t

- No reasonable time limits.

Resogrce

s~ ~ INCENTIVE APPROACtl

~.a,~,.~.~...~ Include specific elements in the project that will encourage
regdators to furnish timely approval of all activities. These

Levee lnmn~vement and Malntenan~e
~ . dements could be identified tl~ugh negotiations between the

~’~ " lead agency and eachregulatory agency.

Comotlance With Mitlntenan~d Standard" .../’. . ¯

g~,r.mm~am ..... Negatives - Increased costs.
~..~,, ~ ~ ’ . - Shortq~rm solution (Once the elementis fully ......

~"~ Draft and support passage of legislation to set specific
r..~s..~u.n.~, re,~nable time limits witt~ which any State or Foxleral

~,~,~.~,,, r.,,,,~ L~.t, organization approving or disapproving a project must act. For
~..,.,~..~,~ c...~,, instance, currently there is no time limit for the preparation a

biological opinion under the State Endangered Species Act

~ which has resulted in some projects being delayed for years.
"II~e ¢O~luen~ of not ~ti~g witl~ the set time frame wo~ld

~.~,,,~ .. be approval by default. The Permit Streamlining Act requires
~ timely permit issuance by State agencies.

~0o-~,~..~.~ ~,,~. Positives - Regulators would more likely set prioriti~.

~ - Projects will be implemented.
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SEISMIC PROBLEMS
MANAGEMENT FRAMEWORK

o,-,,,~ao,,~t s,.,,a.,,,~ The management agency should establish target levels of
~,,.,,~,,~.,..~ seismic stability for levees in the Delta. These target levels
s.ffi~,~oc should include slope stability factors of safety and earthquake-.

induc~l deformatio~ and should be done on an isled by island
co,t s~a~,,,..,~,,,s~ ~, ,,,~.c~’~’~ basis using specific levels of earthquake loading. The. criteria

so~,-~c,.,~,~ r.,.~.~�,~.~c., ~.,-s,,,. should include consideratious of strength 1o~ (e.g. liquefaction)
~,~,,~.,~- ~r_,~,, ~nd piping f~ilm’~. A program for implementing these
~ standards should be part of the management plan.

Resourve Allocatian

s*~’~.,~.~..~l.~, For many levee~, meeting target levels of ~ismic stability will
su~,s,.u require substantial efforts and resources for remediating the

""~’ existing levee system. Levees on the western edge of the De|m
~,-,-~-al~-,.,.,~.z.,,aare at significant risk for furore earthouake-induced distress

and/or failure. Widespread failure of levees would haveLevee lmorovement and Maintenance
devastating results on Delta water quali _ty and other

~ M~ ~

¯ ::" . ,Gonmliancewith MaintenanceSta, lldalds Alternative target levels of levee ~hmic:stabillty .that the TAC

meet any particular seismic loading. Studies,Of potential
earthquake risk wo~ld be performed m help develop

r~.0 c~.~ ~.~ ~.,- contingency plans in the event of earthquake-induced failu~.~.

. r.,~,s.,.,.~.~, Positives - Risk analyses would provide valuable
information for developing contingency plans

Re~I//tzto/’~ Pl~’e$$ ~ Pe~I~ "Zi~.~rlaly~=~ may provide information as to
~.m,--~-.-~ which portions of the Delta are worthy of

~,.~,,~,,~, - I-Ia~ing tle~ible standards for the design or
remediation of levees for seismic loading will
conserve limited f~ds.

Negatives - This alternative does nothing to improve the
#.~. seismic stability of Delta levees. Levees on

¯ .~,~,~.~,,,c,,,,, the western extge of the Delta are at significam
~ risk for future earthquake-induced distress and/

or failure. Widespread fail~’e of levees would
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have devastating results on Delta water quality
and other beneficiaries. Widespread levee

MANAqEMENT FRAMEWORK faih!re would be difficult to repair quickly and
o,.,,~i~ao,,,a s,,,,m,,,, could result in some islands being permanently

. cos, sh=~.~_ c,,,,:.m MODIFIED Lmr,  ImrRo s (m co m )

~,~,.~c~,..,.-s,~ Studies of potential earthquake risk would be performed to help
~.~c~s~-c...~ develop contingency plans in the event of earthquake-induced
~ failures. Critical leveo~ on the western side of the Delta closer

~,.,,,.,,~t,,~a,,,, ¯ to potential earthquake faults (e.g. Sherman Island levees) Would
..~..~,~a~,~.a~.~,receive levee improvements similar to those proposed for fhx~d
~--~b~.~...~ ~--~.¢ conditions (e.g. increased freeboard, flatter slopes, berms, filters,

,,..a.. .... et~.) to provide limited protection for low levels of earthq~d~

~ ..... Positives - Risk analyses would provide valuable
~-:: . i, ~* F-~-.~s~a. .....................~ ...... information fo.r developing co    e cy plans.

c~n.. .......... : ....... : ...... ’ ,~,,,

Co,,,t~,,,~,~,~h ~t,~,,~ s~,~t,,,~"".. "? .~ : ..;".:,..: ’."~ ... which portions 6f the.Delta .are worthy of
.preserving indefinitely.    ,a///~..# ~t~a~d , . .: ....

F=.~na. ~ - Limited levee improvements such as increased
~ freeboard, fiatter slopes, berms, fiIters, et~...
~ ii ~ , ~,,~,.~,,~.F-~ .... would provide ligfited earthquake_ ~ro~eetion_ for

..., ... ~,~,:,,,~.c,~,~ ~...:.,.). ...... i...,.’, i ,: .,,.i;::i:::.,.i".: The.limited l.e.vee, improvements outlined would
......... ,t,a-- __, : ........ v,-’--’-’-                        substan.,,., static and flood tgrotecfion:

aaimt!ma.U~ Negatives - This. alternative is associated With ~
costs and allocation of resources.

- This alternative would not prevent failures
~=~#0. ro,,a t~o~ fonowing moderate to high levels of seismic

...= ~.~,~-~ c.,.~.~, loading.

Regulatory Process and Permlttln~

~,-~"*-~ lO0-Yr.~ E~arm~u,~ I~OT~C~O~

Studies of potential earthquake risk would be performed to help

~ develop ~ontingen~y plans in the event of em’thq~ak~-indu~:l
failures. Critical levees in the Delta would be investigated and

~ improved m adequately perform for earthquake event~ with an
,,.~,. average recurrence interval of 100 years. Design criteria would,,,,.,,~ s.~,., c.~ include the effects of earthquake-indueed strength losses (e.g.

~~,,~,,,, _,~,~ liquefaction), p~st-earthq~ak~ factors of safety might be set
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equal to 1.2, and earthquake-induced deformations may need to
be limited to 3 feet. Substantial remediation in the form of

t~VAG~Mg~rr ~.~t~-WOR~C vibroreplacement (stone columns), compaction grouting, the
o,,~o,~ s~c,u~ addition of significant mineral soil in the form of berms, and the

r,,~,~~ installation of processed filter zones would be needed in many
~,~,~,~c,--~ levee reaches. Because most of the potential fault sources in the
#,~o,,~=~ Delta lie to the west of the Delta, levees in the western portion

Co,~S~,~,,, c~,~ of the Delta would re.quire more treatment than those in the
,v.~.,~s~v~,~ eastern-portion. However current seismic/tectonic studies

~,,-~ indicate potential seismic risk from blind thrust faults
underlying the Sacramento Valley area.

Re¢ourceAllocati~so,t,~,mPositives - Risk analyses would provide valuable
information for developing contingency plans

- Risk analyses may provide information as to
which portions of the Delta arc worthy of

~,~.~.,~ t,~ - - Major remediation along levee reaches would
s...*,~,,,~,,,,.~ m~., . pro~de earthquake protection for low to
n~,,.~.~ ~,. ~.~,~ .,. moderate levels, of earthou~ ~h~n~.

¯ ~ Providing protection for a 100-year earthquake
ComvliancewithMaintenanceStan~rd~ .. .-’:would give balanced levels of protection as

Delta levees are commonly designed to provide
~g~cy.22a~                            100-year flood protection.

- Major remediation along .levee reaches would
Channel Maintenance and lravrovement                  alS0:pr6vlde substantial’static and flood

adves...-.This/~. ~mative is associated with ~
costs and allocation of resources. Seismic

r~., ~~ ~,,~ ~,,~ stabilization of embankrnents (essentially a
r.,,,,c.,~.o~,,~, seismic retrofitting) is enormously costly andr.,~s.a~n.~,

invOlves extensive field explorations and
Recreation Target Le~eb

c.,,.~ design effort. Such an effort is usually applied
~..,,,~u,.,~ c,,,.~, only to very critical facilities such as nuclear

e,~t=o~ v,o~,,,~a w,~in~, power plants and major dams where major loss
~"~""~ of life might result This effort ~
~"~’#"~’ ~ if applied to Delta levees for
~’~’~ 100-year earthquake loading, and the resources

~ used to simply identify which areas require
,,*~.,,,~.~,,~ seismic remediation would probably be better
,,.~.. o.,~,,=~.,~,~,~ spent in improving the levees by simply adding

berms.
- This alternative wo~uld not prevent failures

~ following earthquakes with loadings higher
a,.,~...~.~, than those with 100-year recurrence intervals.
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~xXIMUM CREDIBLE EARTHQUAKE PROTECTION
MANAGEMENT FRAMEWORK

o~,,~o~a s~a.~ Studies of potential earthquake risk would be performed to help
r,. ~.~..,..~ develop contingency plans in the event of earthquake-induced
,.~.~~’~""" c...~. .        failures, Critical levees in the Delta would be investigated and
,...o.~.~ improved to adequately perform for the maximum earthquake

Co~t s~,~,~ c~,~, loading considered possible for the Delta for the ctm’ent set of
s.~,.~s~.~,~, tectonic conditions. Design criteria would include the effects of

~-~ earthquake-induced st~ngth, losses (e.g. liquefaction), pos~-
~-~ earthquake factors of safety migh~ be se~ equal to 1.2, and

~ earthquake-induced deformations may need to be limited to ~
~o~, .feet. Substantial remediation in the form of vibroreplacemem
~=’~’~*’~=~ (stone columns), compaction grouting, the addition of

~.,,.~.. significant mineral soil in the form of berms, and the installation
~.~,~-~.~.~a of processed filter zones would be needed in many levee

reaches. Because one of the potential earthquake sources is a
Levee Im~ravement and Maintenance buried blind thrust fault beneath the Center of the Delta, seismic

r.,~u~,.~.~    . remediation would be required for critical Delta levees    " ~
........... ~,.~,.~,~ z-,,,o ~ m-~ ~- ttiroughout the Delta rather than being limited to critical levees

¯ ~,=~ r~~ " ~ information for developing contingency plans.
Co.~. p~ ¯.     . and budgets.

c’-’~a~,,a,,~ ~ ¯ -. Risk analyses may provide information as to~- ’

..... -. ~.. =¯ ......-.~-,~,:~-~~c.,,,.~ - Major remediation along levee reaches.would .
......... t~roteetion for low to

~ moderate levels of earthquake shakin_~.
r~,,~.. ~,~ ~ ~. ~. ~.,.. -                   Providing protection for a 100-year earthquake
r.,.o, a.,~,.,.a~= z,,~r....,~ n-,~. would give balanced levels of. protection as

~,~,~,, r,,,~n t~t, Delta levees are commonly designed to provide
c.,,~.,,~ 10G-year flood protection.
~.-.~,,~,~ c..,=~.~,-- -.Major remediafion along levee reaches would

~o. p~-~, =av,,~. also provide substantial Static and flood

e.,,.~.~..~ Negatives - This alternative is associated with ~
~ costs and allocation of resources. Seismic

~**~"~"*"-~ stabilization of embankments (essentially a
I~--~°’~... ~~:1 seismic retrofitting) is enormously cosily and
~ involves extensive field explorations and

~,.,,~ ~-u,,.,~,,,~ ¯ design effort. Such an effort is usually applied
~ only to very critical facilities such as nuclear

power plants and major dams where major loss
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of life might result. This effort woul~t be
J~lgf,.~2IItig~ ff applied to Delta levees for

~IYANAGEMENTFRAMEWOP~ maximum credible earthquake loading. The
o~,,~aao~ sm, c~ resources used to simply identify which areas

r~.,~o.~ require seismic remediation would probably be
~~~ be~r spent i~ improving the levees by simply
~.o,~ adding berry.

s~,,,i~, co,,c,~ - Providing protection for a maximum credible
N.~=~., F...~ earthquake would result i~ ~equltable

#,.,~ level~ be~a~ de~ig~ would 1~ d~velol~l for
#~=~ an extremely rare earthquake, but more

~ common tl~od events might not be desig~eg

u.~.~,~.~.,~,~ If implemented, seismi~ ~mediatioa for a
~"~="*’~,,.,~.. ~’~"~’¢ maximum credible earthquake would
an~.~.~,.z.~l~..~,~.~,.~, substan~ally redu~ the risk of

~’" induced levee failures. However, this major
t,~,~e,,~,a~to~,~, remediation would not eliminate the risk.

,,~nt~i~,/.~ ~ ~ 1~.~ ,r~ _ .... ¯ .... . ..

~pmpliance with Mabuenance Standard~ . :

Ta~ Omit Po/~m ~

l~r~ian Tar~m

Re~ulator~ Prr, ee~s and Permlttln~
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APPROPRIATE SUBSIDENCE CONTROL (RECOMMENDED)
MANAGEMENT FRAMEWORK

o~,,~ao~ sm, c~,= Utili~zing one or both methods to ~ontrol subsidence,
~,~,~,~,f~,,~,,,~ where appropriate, would-reduce the long term levee
-~’s..~..,o ~oc~"~ ~ maintenance and improvement costs.

Co~t Sh~n.~ �~e~ Positives - Controls subsidence.
~.,.~.~c..s~.~.a. - Creates valuable wetland habitat along

~*~***~ the Pacific Flyway.
¯ *~ffi~ - Provides for ~e beneficial re-~e of .

dredged material.
No A~Cum

~s~ Negatives - Limits land ~se and income potential.
~,,~, - Dredge f’fll may not be suitable for some

~̄ ~ agricultural uses.
’~"~ - Availability of dredged fill is limited and

1~,vee lmoravement a~! Malntenanc¢

~ expensive.

~om_vliance :withMaintenance

¯ ~ontin~encv Plan~

¯ ,’. , ChanneIMaintenance ’and [m~ravement :. ~, ~:. . ....

.

Recreation Target L~el~

Re~ulator~ Pwee~ and Perminin~
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CONCLUDING STATEMENT &

FUTURE RECOMMENDATIONS
assignment for the Delta Levees and Channels Technical

Advisory Committee has b~n particularly difficult. Levees and
channels ~rovide protection or means for developing beneficial
features. However, unlike issues such as water transfer, water
quality, wildlife, and aquatic habitat, lev~es and channels are not
actually beneficial features in themselves. Accordingly, the
identification of.the appropriate levee and channel system to be
maintained and the improvements required need to follow the
identification of what benefits the levees and channels are
intended to protect and/or provide.

Once the needs and benefits in different locations in the Delta
are identified, then maintenance of the levee and channel system
is critical to protecting these needs. Not enough attention is

Th is ft~ dis~ussi f.th~d bility frestoring
1850 conditi0n~ in the Delta.which largely c0nsisted of : ’

reclamation m-~d over 100.years of s~bsidence,Delta lands now
consist of levee=encI0sed, cultivated land considerably below

........... .. sea level. If flood protection was to. b~ now abandoned in these
’~- areas and natur~ was allowed to take its course,the levees w0uld

..... > fail and th¢ interior islands would be flooded. However, flooded

. . iii wat~t"appro~at~ly: 15 to20 fe~t deep. Such conditions would,

........ If it is proposed that portions, of the Delta be returned to a
.shallow wetland environment, then island interiors could be
diked and flooded in a control1~d fashion. However,
continuation of such shallow wetland environments would
require significant management and maintenance of th~ system
and the need to maintain the island 1¢ve¢ system as a whol¢.

There is considerable dcbat¢ over whether the existing Delta
levee, island, and channel system ¢aa or witl b¢ maintained over
th¢ long term in its entirety. Because re.source~ arc limi)~l, it is
necessary that resources be prioritiz~d and that the islands,
levee, s, and channels b~ assigned different levels of acceptable
risk and receive appropriate amounts of resources based on this
risk assignment. This is already being done in a limited way in
the SB-34 program by providing the eight western islands larger
amounts of funds for levee maintenance than the other Delta

’ islands. However, this approach needs to be carried out further
and may need to include decisions as to what portions of the
¯ Delta should be abandoned or not receive public funds for ¯
reclamation after future levee failure. These decisions should be
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part of a comprehensive regional plan for the Delta that includes
all stake-holders in its development and implementation.

Although many Delta lev~ and channel issues exist, exl~rience
has shown that with sufficient funding many of thes~ obstacl~
may be overcome. Therefore, a high priority of furore efforts
should b~ to establish a reliable long-turin funding m~hanism
for imp.l~menfing leve~ and channel improvements.

Subsidence is a significant factor in many of the c~ntral and
w~t~rn D~Ita lev~ failures, sinc~ it has caused many of
islands’ interiors to lie substantially b~low sea level. F.~orts to
control subsidenc~ can b~neflt valuable wetland habitat and nee.d
to b~ a significant part of any I~Ita flood control plato The
costs to improve levis to acceptable levels Of flood prote.~tion
is prohibitive for most R~lamation Districts and re~luim.,s Stat~
assistant. If land management practices am not changed, many
Delta lev~es will continue to b~ plagued by subsidenc~ related
problems and will result in future lev~ failures and burdensome
costs to maintain.

Potential failure of levis, both simple, and catastrophic, from
future s~ismic events pos~ a major concern. The cost to improve
Ic.v~s to preclude such major failuresis prohibitive for the.
Reclamation Districtsand.the Stat~ -- substantial assistance
from all Federal; Smt~ andlocal Agencies involved would b~
necessary~: Implementation bf gee ~technical cngine.~ring practic,~
in lev~ repairand restoration will help to reduce potential
10Ss~s from s~ismic events.
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