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Reader’s Guide to the Management Action Descriptions

Reader’s Guide to the Management Action
Descriptions

A management action is a specific structural or nonstructural strategy, action, or tactic
that contributes to the Central Valley Flood Protection Plan (CVFPP) goals and addresses
identified flood management problems in the Systemwide Planning Area, including any
identified deficiencies in the State Plan of Flood Control.! Management actions may
range from potential policy or institutional changes, to recommendations for operational
and physical changes to the flood management system. Management actions may address
one or more CVFPP goals and are the “building blocks” for regional solutions and
eventually systemwide solutions.

A two to three-page description/evaluation form was prepared for each management
action. The process of developing these forms occurred through an iterative process
wherein California Department of Water Resources (DWR) subject-matter experts,
CVFPP work group members, staff from the U.S. Army Corps of Engineers (USACE)
and other partner agencies, and members of the public identified and compared
characteristics of different actions during workshops, and meetings, and independently.
Each management action was examined against a range of criteria and judged with
specific economic, environmental, technical, and social considerations in mind. The
following is a description of each section of the description/evaluation form.

e Management Action Title — Includes the name of the management action.

e Identification (ID) —The management actions each have an ID number, shown as
MA-XXX, which carry no particular significance or ranking other than to provide
an action its own unique identifier. Although this report includes 94 management
actions they appear as MA-001 to MA-103; significantly revised or deleted
management actions still retain their original 1D numbers to avoid confusion, even
though they do not appear in the final list of 94.

e Description

- Problem — Describes the problem or class of problems that the management
action is designed to address.

- Desired Outcome — Describes the desired and/or anticipated outcome of
implementing the management action.

! Refer to the CVFPP Interim Progress Summary No. 1. California Department of Water Resources, May
2010.
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Methodology — Describes the specific steps involved in executing the
management action. May include a range of implementation methods.

CVFPP Goals - Indicates the draft 2012 CVFPP Goal to which the management

action most significantly contributes. Because each management action has the

potential to contribute to more than one goal, all applicable goals are identified.

Recommendations — Identifies whether or not the management action is retained

for further evaluation in the CVFPP planning process, and identifies specific
features of the management action that may require further evaluation.

e Advantages and Disadvantages — Summarizes the key advantages and
disadvantages of the management action, determined from the qualitative analyses
of economic, environmental, social, and technical considerations.

Economic Considerations

Capital Cost — Management actions will have a range of requirements for
initial capital, from policy changes with low capital costs to large
infrastructure projects with substantially higher capital costs. This section
describes the anticipated capital costs associated with the implementation of
the management action.

Annual Cost to Operate/Maintain/Repair — Ongoing operations,
maintenance, and repairs to the existing flood management system represent a
substantial portion of flood management costs. These costs also include often
expensive permitting and mitigation. The management action is evaluated
qualitatively, based on its potential to increase or decrease the annual costs to
operate, maintain, and/or repair the flood system.

Potential for Cost-Sharing — Multiple local, State, and federal agencies share
responsibility for flood management in the Central Valley. Many management
actions provide potential for the State to share costs with these other agencies.
This section identifies potential cost-sharing partners and opportunities
associated with each management action.

Emergency Response and Recovery Costs — Flood emergency operations
costs include mobilization of emergency response personnel and resources,
evacuation costs, as well as the monitoring and notification activities that
trigger mobilization when a flood may occur. Post-flood recovery includes
programs and actions that restore public infrastructure and services, provide
aid to individuals, and facilitate other forms of assistance to individuals,
businesses, and communities. In this section, the management action is
qualitatively evaluated on its potential to increase or decrease costs for
emergency response and recovery programs.

Guide 2
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- Flood Fighting Cost — Although California Emergency Management Agency
(CalEMA) is the State’s lead on overall emergency response, DWR is the lead
State agency for flood-fight assistance and flood emergency response. Section
128(a) of the California Water Code authorizes DWR in times of storms or
floods to take any remedial measures necessary to avert, alleviate, repair, or
restore damage or destruction to property having a general public or State
interest. In this section, the management action is qualitatively evaluated on
its potential to increase or decrease costs for flood fighting.

- Effect on Damage to Critical Infrastructure — Management actions have
the potential to impact critical public infrastructure such as roads and utility
corridors. In many cases this will be region specific, and evaluation is not
possible on a Valley-wide scale. Where possible, the management action is
evaluated for its potential to have an effect on damage to critical public
infrastructure.

- Effect on Floodplain and Economic Development — In the Central Valley,
population growth is driving demand for new development. Much of the new
development is occurring in areas that are susceptible to flooding. In this
section, the management action is evaluated on its potential to alter projected
trends in economic development in floodplains.

- Effect on State Flood Responsibility — The flood management system in the
Central Valley includes 1,600 miles of levees that protect more than half a
million people, 2 million acres of cultivated land, and approximately 200,000
structures with an estimated value of $47 billion. In this section, the
management action is evaluated on its potential to increase or decrease State
flood responsibility.

e Environmental Considerations

- Potential to Rehabilitate Key Physical Processes and Ecological Functions
— The construction of dams, levees, bank revetments, engineered channels,
and related flood management facilities has altered natural flow regimes,
resulting in changes to the natural hydrologic, geomorphic, and biologic
processes in the Sacramento and San Joaquin river basins. In this section, the
management action is qualitatively evaluated on its ability to rehabilitate these
processes and functions.

- Potential for Adverse Environmental Impacts — Flood management
actions, especially structural management actions, have the potential to
adversely impact the environment while meeting other flood management
goals. Each management action is evaluated on its potential to create adverse
environmental impacts such as habitat loss and alteration of key physical
processes.
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Permitting Considerations — The process for obtaining permits and
mitigating the potential impacts of flood management actions can be costly
and complex, involving extensive coordination with multiple agencies. In this
section, the management action is evaluated on the relative expense and
complexity of required permitting.

Opportunity to Reduce Adverse Environmental Impacts Associated with
Operation, Ongoing Maintenance, and Repairs of Flood Management
System — Flood maintenance activities can sometimes conflict with the
attainment of ecosystem goals. Levee and floodway maintenance and repair
practices and policies, and operation of the flood management system often
reduce or eliminate habitat complexity within the river corridors on which
many native aquatic and terrestrial species are dependent. In this section, the
management action is evaluated based on its potential to reduce the
environmental impacts associated with operations, ongoing maintenance, and
repairs of the flood management system.

Social Considerations

Contribution to Public Safety — Protection of public safety is a key
component of the FloodSAFE California (FloodSAFE) Vision. Each
management action is evaluated to determine its impacts on public safety,
based on the extent to which the action has the potential to reduce the
frequency of flooding (i.e., increase the level of protection), and reduce
damages when floods occurs.

Potential to Provide Other Benefits — Management actions have the
potential to provide other benefits not specifically listed in the CVFPP Goals.
Examples of other benefits include water supply, recreation, and open space.
A qualitative description of each management action’s potential to provide
these supplementary benefits is provided.

Likelihood of Implementation — Certain management actions may meet
multiple CVFPP Goals, but implementation may be unrealistic for political,
economical, institutional, and/or cultural reasons. The management action is
evaluated based on the likelihood of its implementation. Specific political,
institutional, and/ or cultural constraints with the potential to restrict
implementation are identified.

e Technical Considerations

Potential for Redirected Hydraulic Impacts — Redirected flood impacts
occur when a project moves the risk of flooding from one area to another area.
For example, improvements to flood protection in one area can result in
increased flood flows in a downstream area; therefore, increasing the flood

Guide 4
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risk downstream. Each management action is qualitatively evaluated with
respect to its potential to redirect hydraulic impacts.

- Effect on Residual Risk — Residual risk is the portion of risk that remains
after flood control structures have been built. Risk remains because of the
likelihood of the measures’ design being surpassed by the flood’s intensity
and of structural failure of the measures.? Residual risk can be mitigated by
management actions that reduce life loss and property damages when flooding
occurs. In this section, the management action is evaluated on its potential
impact on residual risk after implementation.

- Climate Change Adaptability — The potential consequences of climate
change can have significant effects on the State.® Sea-level rise and changes
in precipitation patterns and extreme events due to climate change will alter
Central Valley hydrology and bring new flood management challenges. In this
section, the management action is evaluated with respect to its potential to
increase the adaptability of the flood management system to the impacts of
altered climatic regimes.

2 Risk Management and Critical Infrastructure Protection: Assessing, Integrating, and Managing Threats,
Vulnerabilities and Consequences. Moteff, John. Washington DC: Congressional Research Service, 2005.
%2009 California Climate Adaptation Strategy. California Natural Resources Agency. December 2009.
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Additional Floodplain and Reservoir Storage

1.0 Additional Floodplain and Reservoir

Storage

MA-001: Enlarge existing transitory floodplain storage

MA-002: Construct new transitory floodplain storage

MA-003: Increase on-stream flood storage capacity by building new storage
facilities

MA-004: Update/modify/replace existing flood storage facilities

MA-006: Increase flood control allocation by expanding existing, on-stream
reservoirs

MA-007: Increase foothill and upper watershed storage

MA-008: Increase flood control allocation by using spillway surcharge

MA-009: Increase flood control allocation by expanding existing, or building new,

off-stream storage
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Enlarge existing transitory floodplain storage

ID MA-001

Description

Problem
Currently, there is insufficient flood management storage available in some
existing flood management reservoirs to regulate flood flows to the extent
needed/desired to manage downstream flooding, or there is flooding that occurs
on unregulated streams. Transitory floodplain storage areas can help regulate
flood flows by attenuating or reducing the magnitude of flood peaks occurring in
downstream channels, in addition to, or instead of increasing downstream channel
capacity.

Desired Outcome
Increased available transitory flood management storage downstream from the
flood management reservoirs to reduce or attenuate flood peaks.

Methodology
Transitory storage occurs when peak flows in a river are diverted to adjacent off-
stream storage areas. Once flow in the river decreases, water in the transitory
storage area may flow or be pumped back into the river channel. Transitory
storage measures could be attained by natural means, such as flows at certain
stages overtopping a bank and flowing into adjacent lands, or could be engineered
using weirs and bypasses to direct flows onto adjacent lands. This may necessitate
acquisition of flowage or other easements. Transitory storage measures may
involve flood attenuation both locally and downstream from the storage area.
Enlargement of existing transitory storage areas may involve new or modified
outfall structures and weirs, or modifications to berms or training dikes to
increase available storage area. Other existing structures may also be suitable for
use as transitory storage, such as irrigation canals usually dry during the winter
months. Transitory storage could also provide opportunities to restore ecosystem
functions or habitats. For example, allowing overland flows could promote natural
erosion and deposition processes and provide opportunities for restoration in
riparian areas, or in wetland, shallow water, or terrestrial habitats.

Contributes Significantly to CVFPP Goal
* Improve Flood Risk Management
Potentially Contributes to CVFPP Goal(s)
* Improve Flood Risk Management
» Promote Ecosystem Functions
» Promote Multi-Benefit Projects

November 2010 MA-001 A-1-1



Appendix A: Management Action Descriptions

Recommendations (Retained/Not Retained)

Retained. Requires further evaluation to identify existing transitory storage areas
with potential for enlargement or reoperation.

Advantages

* Works well in conjunction with other management actions that increase
system capacity and/or strengthen levees

» Can promote multiple benefits in addition to flood flow reduction (ecosystem
functions, habitat, groundwater recharge, where applicable)

* Increased storage provides greater flexibility to adapt to changing climate
conditions

e Moderate cost
Disadvantages

» Few existing transitory storage sites may be suitable or socially acceptable for
expansion

» Cost of land acquisitions to increase existing storage may be high and there
may be impacts to local tax base if land is acquired in fee title

* May be difficult to acquire entire transitory storage area from willing sellers

» Potential aquatic or terrestrial environmental impacts in expanded storage area
if not currently active floodplain

» Potential impacts to existing land uses within or adjacent to expanded
transitory storage area

» Some areas may require construction of facilities to return flood flows back to
the waterways.

Economic Considerations

Capital Cost? (High, Medium, Low)
Medium-to-low initial investment, depending on location and extent of required
modifications to enlarge existing transitory storage (cost factors include real estate
acquisitions, relocations, mitigations cost, and complexity of any structural
modifications).

Annual Cost to Operate/Maintain/Repair? (Increase, Decrease, or No Change)
Potential for small increase in operations and maintenance costs in existing
transitory storage areas.

Potential for Cost-Sharing?
Potential for federal cost sharing via contributions to existing federal project
purposes (flood management, water supply, and/or environmental restoration),
with requirement for local sponsor to provide lands, easements, rights-of-way,
relocations, and dredged or excavated materials disposal areas.
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Emergency Response and Recovery Costs? (Increase, Decrease, or No Change)
Potential decrease in long-term costs for emergency response and recovery
through reduction in the frequency or magnitude of flooding.

Flood Fighting Cost? (Increase, Decrease, or No Change)
Decrease in the need for flood fighting due to reduction in peak flows and the
frequency or magnitude of flooding.

Effect on Damage to Critical Infrastructure?
Location-specific, but may reduce damage to downstream infrastructure in rivers
and tributary areas. However, damage in existing transitory storage floodplain
may increase.

Effect on Floodplain and Economic Development?
No significant direct effects; however, reduces the frequency of flooding and
increases level of downstream flood protection, which may encourage
development in floodplain areas receiving these benefits. Potential to change
existing land use within any new storage area.

Effect on State Flood Responsibility? (Increase, Decrease, or No Change)
Potential decrease in State flood responsibility by reducing the frequency of
flooding.

Environmental Considerations

Potential to Rehabilitate Key Physical Processes and Ecological Functions?
Could help rehabilitate physical processes and ecological functions if transitory
storage is located in historical floodplains or flood basins (enhancing floodplain
forming processes, increasing salmonid rearing and Sacramento splittail spawning
habitat).

Potential for Adverse Environmental Impacts?
If transitory floodplain storage is expanded into areas that are not active or are
historical floodplains or flood basins, it could result in moderate to substantial
permanent impacts to terrestrial, agricultural, and potentially to seasonal wetland
habitats (including potential loss of habitat for special-status species). Adverse
impacts could also potentially occur from contaminants in flood waters, sediment
transport, or cause potential fisheries issues.

Permitting Considerations?
Expansion of existing transitory storage areas would require new or modified
permits.

Opportunity to Reduce the Adverse Environmental Impacts Associated With Operation,
Ongoing Maintenance, and Repairs of Flood Management System?

Lower flows downstream would result in a decrease in required operations and
maintenance and attendant environmental impacts. Lands used for transitory
storage may also be used for mitigation of other CVFPP projects.
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Social Considerations

Contribution to Public Safety?
Likely increase. Reduces frequency of flooding and improves level of flood
protection; no residual risk, as would be associated with similar benefits provided
by levees or other downstream features.

Potential to Provide Other Benefits (Water Supply, Recreation, or Open Space)?
Potential to contribute to restoration of floodplain functions and habitats. Potential
to contribute to groundwater recharge. Possibility for creating new recreational or
open space areas.

Likelihood of Implementation (Politically, Institutionally, and Culturally Acceptable)?
Higher likelihood of implementation, generally, than constructing other types of
new on- or off-stream storage, but some institutional, funding, and political
challenges exist.

Technical Considerations

Potential for Redirected Hydraulic Impacts?
No redirected downstream impacts; potential local hydraulic impacts such as
sediment deposition and/or erosion resulting from diversion of flow from river,
both in the river and within transitory storage inundation area.

Effect on Residual Risk?
Reduces the frequency of flooding, reducing residual risk to existing
development. However, may increase residual risk for areas adjacent to transitory
storage areas.

Climate Change Adaptability
Increased transitory floodplain storage would enhance hydrologic adaptability by
increasing water management flexibility; could enhance biological adaptability if
transitory storage is located in historical floodplains or flood basins (increasing
the ability of aquatic and floodplain species to adjust to changing climate
conditions).
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Construct new transitory floodplain storage

ID MA-002

Description

Problem
Currently, there is insufficient flood management storage available in some
existing flood management reservoirs to regulate flood flows to the extent
needed/desired to manage downstream flooding, or there is flooding that occurs
on unregulated streams. Transitory floodplain storage areas can help regulate
flood flows by attenuating or reducing the magnitude of flood peaks occurring in
downstream channels, in addition to, or instead of increasing downstream channel
capacity.

Desired Outcome
Increased available transitory flood management storage downstream from the
flood management reservoirs to reduce or attenuate flood peaks.

Methodology
Transitory storage occurs when peak flows in a river are diverted to adjacent off-
stream storage areas. Once flow in the river decreases, water in the transitory
storage area may flow or be pumped back into the river channel. Transitory
storage measures could be attained by natural means, such as flows at certain
stages overtopping a bank and flowing into adjacent lands, or could be engineered
using weirs and bypasses to direct flows onto adjacent lands. Transitory storage
measures may involve flood attenuation both locally and downstream from the
storage area. There may be opportunities to establish new transitory storage in
existing floodplains or areas that experience frequent flooding. Wildlife refuges
and certain types of rural or agricultural lands may be suitable for use as transitory
storage. This may necessitate acquisition of flowage or other easements.
Transitory storage areas may also be built into multi-stage setback levees or
widened levee corridors. Transitory storage could also provide opportunities to
restore ecosystem functions or habitats. For example, allowing overland flows
could promote natural erosion and deposition processes and provide opportunities
for restoration in riparian areas, or in wetland, shallow water, or terrestrial
habitats. New transitory storage would likely include control facilities such as
weirs to control the stage in the river at which the storage begins to operate, and
also control the flow rate into the storage area. EXisting infrastructure in a new
transitory storage area would need to be protected.

Contributes Significantly to CVFPP Goal
* Improve Flood Risk Management
Potentially Contributes to CVFPP Goal(s)

* Improve Flood Risk Management
» Promote Ecosystem Functions
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* Promote Multi-Benefit Projects
Recommendations (Retained/Not Retained)

Retained. Requires further evaluation to identify locations where it is feasible to
develop new transitory storage.

Advantages

* Works well in conjunction with other management actions that increase
system capacity and/or strengthen levees

» Promotes multiple benefits in addition to flood flow reduction (ecosystem
functions, habitat, groundwater recharge, where applicable)

* Increased storage provides greater flexibility to adapt to changing climate
conditions

* Moderate cost compared to new reservoir construction.
Disadvantages

* New transitory storage sites may be scarce/limited due to social acceptability
and cost

» Cost of new land may be high and there may be impacts to local tax base if
land is acquired in fee title

* May be difficult to acquire entire transitory storage area from willing sellers

» Potential aquatic or terrestrial environmental impacts in new storage area if
not currently active floodplain

» Potential impacts to existing land uses within or adjacent to new transitory
storage area

Economic Considerations

Capital Cost? (High, Medium, Low)
Medium-to-low initial investment, depending on location and extent of
construction required to develop new transitory storage (cost factors include real
estate acquisitions, relocations, mitigations cost, and complexity of new
facilities).

Annual Cost to Operate/Maintain/Repair? (Increase, Decrease, or No Change)
Increased operations and maintenance costs would be associated with any new
transitory storage facility; cost would likely be low compared with other actions
providing similar benefits.

Potential for Cost-Sharing?
Potential for federal cost sharing via contributions to existing federal project
purposes (flood management, water supply, and/or environmental restoration).

Emergency Response and Recovery Costs? (Increase, Decrease, or No Change)
Potential decrease in long-term costs for emergency response and recovery
through reduction in the frequency or magnitude of flooding. However,
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emergency response and recovery costs in the transitory storage area may increase
and could be substantial.

Flood Fighting Cost? (Increase, Decrease, or No Change)
Decrease in the need for flood fighting due to reduction in peak flows and the
frequency flooding.

Effect on Damage to Critical Infrastructure?
Location-specific, but may reduce damage to downstream infrastructure in rivers

and tributary areas.

Effect on Floodplain and Economic Development?
No significant direct effects; however, reduces the frequency of flooding and
increases level of downstream flood protection, which may encourage
development in floodplain areas receiving these benefits. Potential to change
existing land use within any new storage area.

Effect on State Flood Responsibility? (Increase, Decrease, or No Change)
Potential decrease in State flood responsibility by reducing the frequency of
downstream flooding.

Environmental Considerations

Potential to Rehabilitate Key Physical Processes and Ecological Functions?
Could help rehabilitate physical processes and ecological functions if new
transitory storage is located in historical floodplains or flood basins (enhancing
floodplain forming processes, increasing salmonid rearing ,Sacramento splittail
spawning habitat, and other special status species).

Potential for Adverse Environmental Impacts?
If new transitory floodplain storage is created in areas that are not active or
historical floodplains or flood basins, could result in moderate to substantial
permanent impacts to terrestrial, agricultural, and potentially seasonal wetland
habitats (including potential loss of habitat for special-status species). Adverse
impacts could also potentially occur from contaminants in flood waters.

Permitting Considerations?
Potentially extensive or complex permitting, depending on location.

Opportunity to Reduce the Adverse Environmental Impacts Associated With Operation,
Ongoing Maintenance, and Repairs of Flood Management System?

Lower flows downstream would result in decrease in required operations and
maintenance and attendant environmental impacts. May also be used for
mitigation of other CVFPP projects.
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Social Considerations

Contribution to Public Safety?
Likely increase. Reduces frequency of flooding and improves level of flood
protection; no residual risk (as would be associated with similar benefits provided
by levees or other downstream features).

Potential to Provide Other Benefits (Water Supply, Recreation, or Open Space)?
Potential to contribute to restoration of floodplain functions and habitats. Potential
to contribute to groundwater recharge. Possibility for creating new recreational or
open space areas.

Likelihood of Implementation (Politically, Institutionally, and Culturally Acceptable)?
Developing new transitory storage would generally have a higher likelihood of
implementation than constructing other types of new on- or off-stream storage,
but some institutional, funding, and political challenges exist (land use changes,
operations and maintenance responsibilities, others).

Technical Considerations

Potential for Redirected Hydraulic Impacts?
No redirected downstream impacts; potential local hydraulic impacts such as
sediment deposition and/or erosion resulting from diversion of flow from river,
both in the river and within transitory storage inundation area.

Effect on Residual Risk?
Reduces the frequency of flooding, reducing residual risk to existing

development.

Climate Change Adaptability
New transitory floodplain storage would enhance hydrologic adaptability by
increasing water management flexibility; could enhance biological adaptability if
transitory storage is located in historical floodplains or flood basins (increasing
the ability of aquatic and floodplain species to adjust to changing climate
conditions).
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Increase on-stream flood storage capacity by building new
storage facilities

ID MA-003

Description

Problem
There is insufficient flood management storage available in some existing flood
management reservoirs to regulate flood flows. The addition of new on-stream
flood management storage capacity in appropriate watersheds could reduce
downstream flood releases, in addition to or instead of increasing downstream
channel capacity.

Desired Outcome
Increased available flood management storage capacity through the construction
and use of a new on-stream reservoir.

Methodology
A new flood management reservoir could be constructed on a stream in a
watershed that already contains a flood management reservoir; it could be
constructed upstream or downstream from an existing flood management
reservoir; or it could be constructed in a watershed that has no existing flood
management reservoirs. Constructing a new flood management reservoir in any
of these locations would provide additional flood management storage to allow
better management of flood flows to decrease the probability of releasing
damaging flows downstream. The new reservoir could also be designed to
provide multipurpose benefits, as applicable.

Contributes Significantly to CVFPP Goal
* Improve Flood Risk Management
Potentially Contributes to CVFPP Goal(s)
* Improve Flood Risk Management
* Promote Multi-Benefit Projects
Recommendations (Retained/Not Retained)
Retained. Requires further evaluation to identify candidate on-stream sites where
developing a new flood management reservoir is feasible.
Advantages

*  Will work well in conjunction with other management actions that increase
downstream system capacity and/or strengthen levees

* May promote multiple benefits in addition to flood peak reduction (water
supply, hydropower, cold water pool for fisheries management, recreation)
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* Increased storage provides greater flexibility to adapt to changing climate
conditions

Disadvantages
* High capital cost

» Likely impacts to terrestrial and other environmental resources in reservoir
inundation area

» Potential to impact downstream fisheries and floodplain habitat by reducing
peak flows or blocking access to spawning areas

» Potential to block migratory patterns
» Large political and institutional challenges

Economic Considerations

Capital Cost? (High, Medium, Low)
High initial investment, depending on location and size of new on-stream storage
(cost factors include real estate acquisitions, relocations, mitigations cost, and
complexity of dam facilities).

Annual Cost to Operate/Maintain/Repair? (Increase, Decrease, or No Change)
Increase. Operations and maintenance would be needed at new dam facilities.

Potential for Cost-Sharing?
Potential for federal cost sharing via contributions to existing federal project
purposes (flood management and/or water supply).

Emergency Response and Recovery Costs? (Increase, Decrease, or No Change)
Potential decrease in long-term costs for emergency response and recovery
through reduction in the frequency or magnitude of flooding.

Flood Fighting Cost? (Increase, Decrease, or No Change)
Decrease in the need for flood fighting due to reduction in peak flows and the
frequency flooding.

Effect on Damage to Critical Infrastructure?
Potential to reduce damage to infrastructure in downstream rivers and tributary
areas.

Effect on Floodplain and Economic Development?
No significant direct effects; however, reduces the frequency of flooding and
increases level of downstream flood protection, which may encourage
development in floodplain areas receiving these benefits. Potential to change
existing land use within any new storage area.

Effect on State Flood Responsibility? (Increase, Decrease, or No Change)
Potential to reduce State flood responsibility by reducing the frequency of
downstream flooding.
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Environmental Considerations

Potential to Rehabilitate Key Physical Processes and Ecological Functions?
Negative impact likely in new reservoir area and possible downstream locations;
some limited benefits in tailwater fisheries (fisheries at the outflow of large
dams).

Potential for Adverse Environmental Impacts?
Substantial permanent impacts to aquatic and riparian habitat including loss of
habitat in reservoir area and loss of habitat connectivity (e.g., fish migration) for
special-status species and other native anadromous species; substantial alteration
of physical processes, including flow regime (e.g., seasonality, magnitude, and
duration of flows) and sediment transport, that would result in permanent impacts
to habitat for aquatic and riparian species. May inundate tribal lands in reservoir
area. Reservoirs may also encourage the introduction of invasive species.

Permitting Considerations?
Extensive and complex permitting required.

Opportunity to Reduce the Adverse Environmental Impacts Associated With Operation,
Ongoing Maintenance, and Repairs of Flood Management System?
None.

Social Considerations

Contribution to Public Safety?
Reduces frequency of flooding and improves level of flood protection; some
residual risk of dam failure, but less than would be associated with similar
benefits provided by levees or other downstream features.

Potential to Provide Other Benefits (Water Supply, Recreation, or Open Space)?
Potential to contribute to water supply, hydropower, recreation, and fisheries
management if storage is maintained after flood season.

Likelihood of Implementation (Politically, Institutionally, and Culturally Acceptable)?
Much lower likelihood of implementation than expanding existing on- or off-
stream storage. Institutional and political challenges would be large.

Technical Considerations

Potential for Redirected Hydraulic Impacts?
Potential redirected downstream impacts due to diminished peak flows that will
affect channel morphology; potential increase in downstream erosion as a result
of sediment removal by dam; potential hydraulic impacts within reservoir
inundation area.

Effect on Residual Risk?
Reduces the frequency of flooding, reducing residual risk to existing
development. However, residual risk exists of dam failure or flow in excess of
objective release.
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Climate Change Adaptability
Enhances hydrologic adaptability by increasing water management flexibility;

and, it could reduce biological adaptability by reducing the quantity and
connectivity of habitat, which would reduce the ability of species to handle and
adjust to the consequences of climate change.
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Update/modify/replace existing flood storage facilities

ID MA-004

Description

Problem
Certain existing dams may have been built to different standards and sizes or for
different purposes than those required today, or they may be aging to the point
that operations and maintenance and safety considerations suggest retrofit or
replacement. Replacement of an existing dam can provide increased safety, flood
management and/or water supply storage, and operational flexibility for flood
operations. Retrofit of an existing dam can provide operational flexibility or
additional flood management storage through operational changes.

Desired Outcome
Storage facilities that provide systemwide operational flexibility and increase
public safety, flood management, and/or water supply storage.

Methodology
The Central Valley has a long history of replacing existing dams. Replacing a
dam could be done by constructing a new dam either upstream or downstream
from the existing dam, and then decommissioning or removing the old dam when
the new one is completed. The new dam is often significantly larger than the
existing dam, thus providing additional flood management storage to improve the
operations and reduce flood flows. Retrofitting a dam could include a new
spillway, such as the one at Folsom Dam that allows the release of larger inflows
before it is necessary to start storing water before flood operations, or could
include raising the top of the dam to increase storage capacity in the reservoir.

Contributes Significantly to CVFPP Goal

* Improve Flood Risk Management
Potentially Contributes to CVFPP Goal(s)

* Improve Flood Risk Management

* Promote Multi-Benefit Projects
Recommendations (Retained/Not Retained)

Retained. Requires further evaluation to identify candidate reservoirs where
additional storage could be provided by replacing an existing dam, or where
operational flexibility could be enhanced by modifying or retrofitting an existing
dam.

Advantages

*  Will work well in conjunction with other management actions that increase
downstream system capacity and/or strengthen levees

November 2010 MA-004 A-1-13



Appendix A: Management Action Descriptions

* Promotes multiple benefits in addition to flood flow reduction (water supply,
hydropower, cold water pool for fisheries management)

* Increased storage provides greater flexibility to adapt to changing climate
conditions

Disadvantages

» Potentially high capital cost.
» Potential terrestrial environmental impacts in reservoir inundation area.

» Potential to impact downstream fisheries and floodplain habitat by reducing
peak flows.

Economic Considerations
Capital Cost? (High, Medium, Low)

High initial investment, depending on location and size of replacement dam (cost
factors include real estate acquisitions, relocations, mitigations cost, and
complexity of replacing existing dam facilities).

Annual Cost to Operate/Maintain/Repair? (Increase, Decrease, or No Change)

Potential to reduce operations and maintenance costs by replacing or retrofitting
aging dams and appurtenances.

Potential for Cost-Sharing?

Potential for federal cost sharing via contributions to existing federal project
purposes (flood management and/or water supply).

Emergency Response and Recovery Costs? (Increase, Decrease, or No Change)

Potential to reduce long-term costs for emergency response and recovery through
reduction in the frequency or magnitude of downstream flooding.

Flood Fighting Cost? (Increase, Decrease, or No Change)

Potential to reduce the frequency (and long-term cost) of flooding.

Effect on Damage to Critical Infrastructure?

Region specific (cannot determine at this time).

Effect on Floodplain and Economic Development?

No significant direct effects; however, reduces the frequency of flooding and
increases level of downstream flood protection, which may encourage
development in floodplain areas receiving these benefits. Potential to change
existing land use within any new storage area.

Effect on State Flood Responsibility? (Increase, Decrease, or No Change)

Potential to reduce State flood responsibility by reducing the frequency of

downstream flooding.

Environmental Considerations

Potential to Rehabilitate Key Physical Processes and Ecological Functions?

None.
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Potential for Adverse Environmental Impacts?
Substantial temporary impacts to aquatic and riparian habitat would result from
dam replacement. Increasing the storage (inundating additional area in the
reservoir) would result in substantial permanent impacts to upland and potentially
seasonal and/or freshwater marsh wetland habitat including loss of habitat for
special-status species; and would result in moderate alteration of physical
processes, including flow regime (e.g., seasonality, magnitude, and duration of
flows) and sediment transport, that could result in permanent impacts to habitat
for aquatic and riparian species.

Permitting Considerations?
Extensive and complex permitting required.

Opportunity to Reduce the Adverse Environmental Impacts Associated With Operation,
Ongoing Maintenance, and Repairs of Flood Management System?

None.

Social Considerations

Contribution to Public Safety?
Reduces frequency of flooding and improves level of flood protection; some
residual risk of dam failure, but less than would be associated with similar
benefits provided by levees or other downstream features.

Potential to Provide Other Benefits (Water Supply, Recreation, or Open Space)?
Potential to contribute to water supply, hydropower, recreation, and fisheries
management.

Likelihood of Implementation (Politically, Institutionally, and Culturally Acceptable)?
Replacing an existing dam would generally have a higher likelihood of
implementation than constructing new on-stream storage, but significant
institutional, funding, and political challenges still exist.

Technical Considerations

Potential for Redirected Hydraulic Impacts?
Potential redirected downstream impacts due to diminished peak flows that will
affect channel morphology; potential increase in downstream erosion as a result
of sediment removal by dam; potential hydraulic impacts within reservoir
inundation area.

Effect on Residual Risk?
Reduces the frequency of flooding, reducing residual risk to existing
development.

Climate Change Adaptability
An increase to the water storage would enhance hydrologic adaptability by
increasing water management flexibility.

November 2010 MA-004 A-1-15



Appendix A: Management Action Descriptions

This page left blank intentionally.

A-1-16 MA-006 November 2010



Additional Floodplain and Reservoir Storage

Increase flood control allocation by expanding existing,
on-stream reservoirs

ID MA-006

Description

Problem
There is insufficient flood management storage available in some existing flood
management reservoirs to adequately regulate flood flows. For example, if there
is insufficient flood control allocation in a reservoir, the first part of a storm can
fill the available storage because downstream releases are limited by downstream
channel capacities. This increases the likelihood of spilling large flood flows
during the latter part of the storm.

Desired Outcome
Increased available flood management storage allocation to improve the ability to
regulate flood flows.

Methodology
Expansion of existing on-stream reservoirs may be easier and more effective to
accomplish than building a new reservoir because of the lack of feasible sites for
new on-stream reservoirs. Raising an existing dam and thereby enlarging the
existing flood management reservoir could provide additional flood management
storage allocation while at the same time maintaining or increasing conservation
storage. Increasing flood management storage allocation in an existing reservoir
usually comes at the expense of conservation storage, except when the existing
dam is raised to increase the total storage behind the dam. The additional storage
in the reservoir can be divided between conservation storage and flood
management storage, as needed, but the entire storage of the reservoir will be
available for water supply storage after the flood season.

Contributes Significantly to CVFPP Goal
* Improve Flood Risk Management
Potentially Contributes to CVFPP Goal(s)
* Improve Flood Risk Management
* Promote Multi-Benefit Projects
Recommendations (Retained/Not Retained)
Retained. Requires further evaluation to identify candidate reservoirs where
additional storage is needed and feasible.
Advantages

*  Will work well in conjunction with other management actions that increase
downstream system capacity and/or strengthen levees.
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* Promotes multiple benefits in addition to flood flow reduction (water supply,
hydropower, cold water pool for fisheries management)

* Increased storage provides greater flexibility to adapt to changing climate
conditions.

Disadvantages
» Potentially high capital cost.

» Potential aquatic and terrestrial environmental impacts in reservoir inundation
area.

» Potential recreational impacts.
» Potential dam safety concerns when raising a dam.

Economic Considerations

Capital Cost? (High, Medium, Low)
High initial investment, depending on location and extent of expansion (cost
factors include real estate acquisitions, relocations, mitigations cost, and
complexity of structural modifications to existing dam facilities).

Annual Cost to Operate/Maintain/Repair? (Increase, Decrease, or No Change)
Larger reservoirs or dams cost more to maintain.

Potential for Cost-Sharing?
Potential for federal cost sharing via contributions to existing federal project
purposes (flood management and/or water supply).

Emergency Response and Recovery Costs? (Increase, Decrease, or No Change)
Potential to reduce long-term costs for emergency response and recovery through
reduction in the frequency or magnitude of flooding.

Flood Fighting Cost? (Increase, Decrease, or No Change)
Potential to reduce the frequency (and long-term cost) of flooding.

Effect on Damage to Critical Infrastructure?
Region specific (cannot determine at this time).

Effect on Floodplain and Economic Development?
No direct effects; however, reduces the frequency of flooding and increases level
of flood protection, which may encourage development in the floodplain.

Effect on State Flood Responsibility? (Increase, Decrease, or No Change)
Potential to reduce State flood responsibility by reducing the frequency of
flooding.

Environmental Considerations

Potential to Rehabilitate Key Physical Processes and Ecological Functions?
More operational flexibility with increased storage, including wider range of
possible downstream flow regimes.
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Potential for Adverse Environmental Impacts?
Expanding existing on-stream reservoirs would result in permanent impacts to
aquatic and riparian habitat in the reservoir inundation area, including loss of
habitat and habitat connectivity (e.g., fish migration) for special-status species.
This action also would result in moderate to substantial alteration of physical
processes, including flow regime (e.g., seasonality, magnitude, and duration of
flows) and sediment transport, that could result in permanent impacts to habitat
for aquatic and riparian species. Expansion may also encourage the introduction
of invasive species.

Permitting Considerations?
Extensive and complex permitting required.

Opportunity to Reduce the Adverse Environmental Impacts Associated With Operation,
Ongoing Maintenance, and Repairs of Flood Management System?

None.

Social Considerations

Contribution to Public Safety?
Reduces frequency of flooding and improves level of flood protection
commensurate with increase in storage; some residual risk of dam failure, but less
than would be associated with similar benefits provided by levees or other
downstream features.

Potential to Provide Other Benefits (Water Supply, Recreation, or Open Space)?
Potential to contribute to water supply, hydropower, recreation, and fisheries
management if storage is maintained after flood season.

Likelihood of Implementation (Politically, Institutionally, and Culturally Acceptable)?
Raising an existing dam would generally have a higher likelihood of
implementation than constructing new on-stream storage, but significant
environmental, institutional, and political challenges still exist.

Technical Considerations

Potential for Redirected Hydraulic Impacts?
Potential redirected downstream impacts due to diminished peak flows that will
affect channel morphology; potential hydraulic impacts within reservoir
inundation area.

Effect on Residual Risk?
Reduces the frequency of flooding, reducing residual risk to existing
development.

Climate Change Adaptability
Enhances hydrologic adaptability by increasing water management flexibility,
could reduce biological adaptability if new storage area interrupts wildlife
migration corridors.
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Increase foothill and upper watershed storage

ID MA-007

Problem
There is insufficient flood management storage available in some existing flood
management reservoirs to regulate flood flows. The flood management allocation
space requirements drive mandated releases during the flood season to maintain
flood storage within the operational flood encroachment curve. The availability of
additional flood storage in upper watershed reservoirs can reduce the required
flood storage in the foothill flood management reservoirs.

Desired Outcome
Increased available storage in upper watershed reservoirs, upstream from flood
management reservoirs, to improve regulation of flood flows.

Methodology
When storage is available in reservoirs upstream from a flood management
reservoir during flood season, that storage can often be counted as available flood
storage (e.g., French Meadows and Hellhole for Folsom Dam and Mammoth Pool
for Friant Dam). While upstream reservoirs cannot be operated for flood
management, incidentally available storage in existing upper watershed reservoirs
could be increased by allowing surcharging of the spillways, to increase the
storage in the reservoir before spills. The use of surcharging is dependent on the
design of the dam and spillway, but may be applied if it does not reduce the safety
of the dam. Since most of the upper watershed dams do not have operational
gates on their spillways, the surcharge could be achieved through the use of
temporary or permanent flashboards on top of the spillway of the upstream
reservoir.

Contributes Significantly to CVFPP Goal
* Improve Flood Risk Management
Potentially Contributes to CVFPP Goal(s)
* Improve Flood Risk Management
* Promote Multi-Benefit Projects
Recommendations (Retained/Not Retained)
Retained. Requires further evaluation to identify candidate reservoirs where it is
feasible to add additional storage by allowing surcharging on spillways.
Advantages

*  Will work well in conjunction with other management actions that increase
downstream system capacity and/or strengthen levees.

* Promotes multiple benefits in addition to flood flow reduction (water supply,
hydropower, cold water pool for fisheries management).
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» Increased incidental flood storage provides greater flexibility to adapt to
changing climate conditions.

* Low cost.
Disadvantages
» Dam safety considerations.

» Potential aquatic and terrestrial environmental impacts in reservoir inundation
area.

» Potential impact to shoreline recreation facilities in surcharged reservoirs.

» Similar storage volumes in upstream reservoirs are less effective because they
affect a smaller portion of the watershed than the downstream reservoir, and
because upstream reservoirs are not configured for flood operations and it is
not possible to control the rate of filling of the flood pool.

Economic Considerations

Capital Cost? (High, Medium, Low)
Medium-to-low initial investment, depending on location and extent of spillway
modifications (cost factors include real estate acquisitions, relocations,
mitigations cost, and complexity of structural modifications to existing dam
facilities).

Annual Cost to Operate/Maintain/Repair? (Increase, Decrease, or No Change)
Potential increase to operations and maintenance costs from placing and removing
surcharges.

Potential for Cost-Sharing?
Potential for federal cost sharing via contributions to existing federal project
purposes (flood management and/or water supply).

Emergency Response and Recovery Costs? (Increase, Decrease, or No Change)
Potential to reduce long-term costs for emergency response and recovery through
reduction in the frequency or magnitude of flooding.

Flood Fighting Cost? (Increase, Decrease, or No Change)
Potential to reduce the frequency (and long-term cost) of flooding.

Effect on Damage to Critical Infrastructure?
Region specific (cannot determine at this time).

Effect on Floodplain and Economic Development?
No direct effects; however, reduces the frequency of flooding and increases level
of flood protection, which may encourage development in the floodplain.

Effect on State Flood Responsibility? (Increase, Decrease, or No Change)
Potential to reduce State flood responsibility by reducing the frequency of
flooding.
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Environmental Considerations

Potential to Rehabilitate Key Physical Processes and Ecological Functions?
None.

Potential for Adverse Environmental Impacts?
Increasing foothill and upper watershed storage would result in moderate to
substantial temporary or permanent impacts (dependent on actions) to terrestrial,
wetland, and riparian, including potential loss of habitat for special-status
species. Other potential impacts include: change in flow regime (e.g., seasonality,
magnitude, and duration of flows), sediment transport, and habitat for aquatic and
riparian species.

Permitting Considerations?
Extensive and complex.

Opportunity to Reduce the Adverse Environmental Impacts Associated With Operation,
Ongoing Maintenance, and Repairs of Flood Management System?

None.

Social Considerations

Contribution to Public Safety?
Reduces frequency of flooding and improves level of flood protection
commensurate with increase in upstream storage; some residual risk of dam
failure, but less than would be associated with similar benefits provided by levees
or other downstream features.

Potential to Provide Other Benefits (Water Supply, Recreation, or Open Space)?
Potential to contribute to water supply, hydropower, and fisheries management.

Likelihood of Implementation (Politically, Institutionally, and Culturally Acceptable)?
Providing additional storage in an existing dam through spillway surcharging
would generally have a higher likelihood of implementation than constructing
new on-stream storage, but institutional and political challenges still exist.

Technical Considerations

Potential for Redirected Hydraulic Impacts?
Few redirected downstream impacts; potential hydraulic impacts within reservoir
inundation area.

Effect on Residual Risk?
Reduces the frequency of flooding, reducing residual risk to existing
development.

Climate Change Adaptability
Increasing use of available upstream storage would enhance hydrologic
adaptability by increasing water management flexibility, but could reduce
biological adaptability downstream by reducing the complexity of habitats.
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Increase flood control allocation by using spillway surcharge

ID MA-008

Description

Problem
There is insufficient flood management storage available in some existing flood
management reservoirs to regulate flood flows. Some of the reservoirs on the
Sacramento and San Joaquin rivers have insufficient storage capacity to fully
capture average annual unimpaired runoff if no releases are made. From a flood
management perspective, maintaining sufficient flood reservation space within
reservoirs becomes critical during the rainy season. The deep empty space
requirements often drive mandated releases during the flood season to maintain
flood storage within the operational flood encroachment curve. In the San Joaquin
Valley, the first part of a flood can fill some reservoirs, and flood operations are
limited by the downstream channel capacities. This increases the likelihood of
spilling large flood flows during the latter part of storm events.

Desired Outcome
Increased storage in foothill flood management reservoirs.

Methodology
It may be possible to increase the available storage in existing flood management
reservoirs by allowing surcharging of the spillways, to increase the storage in the
reservoir before spills. The use of surcharging is dependent on the design of the
dam and spillway, but if it does not reduce the safety of the dam, it could be
achieved through modified operations of gated spillways and the use of temporary
or permanent flashboards on top of ungated, auxiliary spillways.

Contributes Significantly to CVFPP Goal

* Improve Flood Risk Management
Potentially Contributes to CVFPP Goal(s)

* Improve Flood Risk Management

» Promote Multi-Benefit Projects
Recommendations (Retained/Not Retained)

Retained. Requires further evaluation to identify candidate flood management
reservoirs where it is feasible to add additional storage by allowing surcharging
on spillways.

Advantages

*  Will work well in conjunction with other management actions that increase
downstream system capacity and/or strengthen levees.
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* Promotes multiple benefits in addition to flood flow reduction (water supply,
cold water pool for fisheries management) by adding flood management
allocation without lowering bottom of flood pool.

* Increased storage provides greater flexibility to adapt to changing climate
conditions.

* Low cost.
Disadvantages
» Dams safety considerations.

» Potential aquatic and terrestrial environmental impacts in reservoir inundation
area.

» Potential impact to shoreline recreation facilities in surcharged reservoirs.

Economic Considerations

Capital Cost? (High, Medium, Low)
Medium-to-low initial investment, depending on location and extent of spillway
modifications (cost factors include real estate acquisitions, relocations,
mitigations cost, and complexity of structural modifications to existing dam
facilities).

Annual Cost to Operate/Maintain/Repair? (Increase, Decrease, or No Change)
Potential increase to operations and maintenance costs from placing and removing
surcharges..

Potential for Cost-Sharing?
Potential for federal cost sharing via contributions to existing federal project
purposes (flood management and/or water supply).

Emergency Response and Recovery Costs? (Increase, Decrease, or No Change)
Potential to reduce long-term costs for emergency response and recovery through
reduction in the frequency or magnitude of flooding.

Flood Fighting Cost? (Increase, Decrease, or No Change)
Potential to reduce the frequency (and long-term cost) of flooding.

Effect on Damage to Critical Infrastructure?
Region specific (cannot determine at this time).

Effect on Floodplain and Economic Development?
No direct effects; however, reduces the frequency of flooding and increases level
of flood protection, which may encourage development in the floodplain.

Effect on State Flood Responsibility? (Increase, Decrease, or No Change)
Potential to reduce State flood responsibility by reducing the frequency of
flooding.

A-1-26 MA-008 November 2010



Additional Floodplain and Reservoir Storage

Environmental Considerations

Potential to Rehabilitate Key Physical Processes and Ecological Functions?
None.

Potential for Adverse Environmental Impacts?
Increasing storage in foothill flood management reservoir would result in
moderate to substantial temporary or permanent impacts (dependent on actions) to
terrestrial, wetland, and riparian, including potential loss of habitat for special-
status species. Other potential impacts include: change in flow regime (e.g.,
seasonality, magnitude, and duration of flows), sediment transport, and habitat for
aquatic and riparian species.

Permitting Considerations?
Extensive and complex permitting required.

Opportunity to Reduce the Adverse Environmental Impacts Associated With Operation,
Ongoing Maintenance, and Repairs of Flood Management System?

None

Social Considerations

Contribution to Public Safety?
Reduces frequency of flooding and improves level of flood protection
commensurate with increase in storage; some residual risk of dam failure, but less
than would be associated with similar benefits provided by levees or other
downstream features.

Potential to Provide Other Benefits (Water Supply, Recreation, or Open Space)?
Potential to contribute to water supply, hydropower, recreation, and fisheries
management.

Likelihood of Implementation (Politically, Institutionally, and Culturally Acceptable)?
Providing additional storage in an existing dam through spillway surcharging
would generally have a higher likelihood of implementation than constructing
new on-stream storage, but institutional, funding, and political challenges still
exist.

Technical Considerations

Potential for Redirected Hydraulic Impacts?
No redirected downstream impacts; potential hydraulic impacts within reservoir
inundation area.

Effect on Residual Risk?
Reduces the frequency of flooding, reducing residual risk to existing
development.

Climate Change Adaptability
Increasing flood storage allocation would enhance hydrologic adaptability by
increasing water management flexibility.
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Increase flood control allocation by expanding existing, or
building, new off-stream storage

ID MA-009

Description

Problem
There is insufficient flood management storage available in some existing flood
management reservoirs to regulate flood flows. The first part of a flood can fill
some reservoirs, because flood operations are limited by the downstream channel
capacities. This increases the likelihood of spilling large flood flows during the
latter part of storm events.

Desired Outcome
Increased available flood management storage allocation in existing reservoirs
without impacts to water supply allocations.

Methodology
Construct a new off-stream storage reservoir and necessary conveyance facilities.
Each reservoir would likely need to be built in relatively close proximity to an
existing reservoir so that water could be transferred easily from the flood
management reservoir to the off-stream reservoir. Before and during flood
season, the availability of storage in the off-stream reservoir could allow water to
be diverted from the conservation pool in the flood management reservoir to the
off-stream storage reservoir. This would increase the flood management storage
in the flood management reservoir while at the same time saving the water
diverted from the conservation pool into the off-stream reservoir to be used to
replace or augment regular water supply releases later in the year. Storage in the
off-stream reservoir would not be creditable or usable as flood management
storage, and diversions to the off-stream reservoir would likely have to occur
before the beginning of any flood events so that the additional flood storage
would be available in the flood management reservoir during flood operations.
Delta islands could be used for off-stream storage. This would not require new
conveyance, as the water from the flood management reservoir could be sent
down the river for storage in the Delta islands before the beginning of flood
season. This method would only work if the water being released from
conservation storage is allocated for use either in the Delta, or for export.

Contributes Significantly to CVFPP Goal
* Improve Flood Risk Management
Potentially Contributes to CVFPP Goal(s)

* Improve Flood Risk Management
» Promote Multi-Benefit Projects
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Recommendations (Retained/Not Retained)

Retained. Requires further evaluation to identify candidate off-stream sites where
developing new storage and associated conveyance is feasible.

Advantages

*  Will work well in conjunction with other management actions that increase
downstream system capacity and/or strengthen levees.

» May promote multiple benefits both as standalone reservoir or in conjunction
with existing reservoirs in addition to flood flow reduction (water supply, cold
water pool for fisheries management, recreation) if storage is maintained after
flood season is over.

* Increased storage provides greater flexibility to adapt to changing climate
conditions.

Disadvantages
» Potentially high capital cost
» Terrestrial environmental impacts in reservoir inundation area

» Offstream storage potentially less effective than on-stream storage for flood
management.

Economic Considerations

Capital Cost? (High, Medium, Low)
High initial investment, depending on location and size of off-stream reservoir
(cost factors include real estate acquisitions, relocations, mitigations cost, and
complexity and size of required dam and conveyance facilities).

Annual Cost to Operate/Maintain/Repair? (Increase, Decrease, or No Change)
Operations and maintenance costs from new dam facilities must be considered, as
well as potential pumping costs to convey the water to the off-stream site.

Potential for Cost-Sharing?
Potential for federal cost sharing via contributions to existing federal project
purposes (flood management and/or water supply). Potential for private sector
cost-sharing for water supply benefits.

Emergency Response and Recovery Costs? (Increase, Decrease, or No Change)
Potential to reduce long-term costs for emergency response and recovery through
reduction in the frequency or magnitude of flooding.

Flood Fighting Cost? (Increase, Decrease, or No Change)
Potential to reduce the frequency (and long-term cost) of flooding.

Effect on Damage to Critical Infrastructure?
Region specific (cannot determine at this time).
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Additional Floodplain and Reservoir Storage

Effect on Floodplain and Economic Development?
Direct effects would include a boost to the economy during construction of the
new reservoir. Indirectly reduces the frequency of flooding and increases level of
flood protection, which may encourage new development in the floodplain.

Effect on State Flood Responsibility? (Increase, Decrease, or No Change)
Potential to reduce State flood responsibility by reducing the frequency of
flooding.

Environmental Considerations

Potential to Rehabilitate Key Physical Processes and Ecological Functions?
None.

Potential for Adverse Environmental Impacts?
Substantial permanent impacts to terrestrial and potentially wetland habitat,
including potential loss of habitat for special-status species; moderate to
substantial alteration of physical processes, including flow regime (e.g.,
seasonality, magnitude, and duration of flows) and sediment transport, that could
result in permanent impacts to habitat for aquatic and riparian species in the off-
stream reservoir site. If the on-stream reservoir doesn't fill due to drawdown, will
have impacts on cold water pool, which will impact downstream fisheries.

Permitting Considerations?
Extensive and complex permitting required.

Opportunity to Reduce the Adverse Environmental Impacts Associated With Operation,
Ongoing Maintenance, and Repairs of Flood Management System?

None.

Social Considerations

Contribution to Public Safety?
Reduces frequency of flooding and improves level of flood protection
commensurate with increase in storage; some residual risk of dam failure, but less
than would be associated with similar benefits provided by levees or other
downstream features.

Potential to Provide Other Benefits (Water Supply, Recreation, or Open Space)?
Potential to contribute to water supply, hydropower, recreation, and fisheries
management if storage is maintained after flood season. Potential to reduce
recreational benefits in on-stream reservoir due to lowered pool during flood
season. Potential to impact recreation in off-stream reservoir site.

Likelihood of Implementation (Politically, Institutionally, and Culturally Acceptable)?
Developing new off-stream storage would generally have a higher likelihood of
implementation than constructing new on-stream storage, but institutional,
funding, and political challenges exist.
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Technical Considerations

Potential for Redirected Hydraulic Impacts?

No redirected downstream impacts; potential hydraulic impacts within reservoir
inundation area.

Effect on Residual Risk?
Reduces the frequency of flooding, reducing residual risk to existing
development.

Climate Change Adaptability
This action would enhance hydrologic adaptability by increasing water
management flexibility; and it could reduce biological adaptability by reducing
the quantity and connectivity of habitat, which would reduce the ability of species
to handle and adjust to the consequences of climate change.
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Storage Operations

2.0 Storage Operations

MA-011:

MA-012:

MA-013:

MA-014:

MA-067:

Establish partnerships to coordinate flood management structure
operations

Increase flood management flexibility through modifications to the
magnitude/timing of flood reservations in reservoirs

Increase flood management flexibility through modifications to
objective release schedules at flood management reservoirs

Increase flood management flexibility by implementing conjunctive use
programs at flood management reservoirs

Implement advanced weather forecast-based operations to increase
reservoir management flexibility
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Storage Operations

Establish partnerships to coordinate flood management
structure operations

ID MA-011

Description

Problem
Flood management facility operations are not always coordinated between regions
or agencies and do not necessarily serve multiple uses. The lower San Joaquin
River region is an example in which systemwide coordinated operations are
needed to prevent downstream flooding from prescribed releases. Lower San
Joaquin River levee and diversion systems are not capable of containing the
objective release (maximum control release that can be safely conveyed by
downstream channels) from all major, upstream project reservoirs simultaneously
due to reductions in channel capacity from sedimentation, debris, and vegetation.
Current flood operations may also adversely impact ecosystem function and
habitat requirements. Climate change, water supply, conjunctive use, and
transitory storage, which often have conflicting needs, are also not considered
during current operations.

Desired Outcome
Enhanced ability to coordinate and modify operation of existing structures to
better manage floods while serving multiple uses of the system. Reduce the
frequency, magnitude, and impacts of downstream flooding.

Methodology
Use new and existing partnerships to coordinate flood management structure
operations. For example, DWR’s Reservoir Coordinated Operations Section and
the Hydrology Branch of the Hydrology and Flood Operations Office have
embarked on a Forecast Coordinated Operations initiative, in partnership with the
USACE, National Weather Service (NWS), and individual reservoir operators, to
develop the means for interagency coordination of reservoir releases. This will
ensure all flood relief structures are operated and maintained as designed to
preserve systemwide operational integrity. Operations of all facilities should be
coordinated to reduce downstream impacts and serve