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Appendix B: 
Considerations for Management 
Actions Applicability 
Phase 2 of the 2012 Central Valley Flood Protection Plan (CVFPP) 
development process (1) identified management actions that contribute to 
the CVFPP goals, and (2) addressed identified flood management problems 
in the Systemwide Planning Area, including any identified improvements 
to the State Plan of Flood Control. Appendix A documents the evaluation 
of the economic, environmental, technical, and social consideration of the 
identified management actions. 

This appendix summarizes the considerations associated with the 
application of the identified management actions within different 
community settings, and the integration of environmental, water supply, 
and other benefits into management actions that primarily focus on 
improving flood management. These considerations were generated 
through publicly noticed workshops as part of Phase 2 of the 2012 CVFPP 
development process. 

Phase 2 of the 2012 CVFPP development process included 
communications and engagement activities to support compilation of 
potential management actions and definition of evaluation methods and 
screening criteria. Engagement opportunities in this phase included 
Regional Management Actions Work Group meetings, public workshops, 
and technically focused Topic Work Group meetings. 

Two rounds of publicly noticed workshops were held to support the 
identification and evaluation of management actions. The first round 
included review and refinement of the management actions evaluations and 
descriptions included in Appendix A. The second round focused on 
evaluating the applicability of management actions to different community 
settings and on opportunities to integrate environmental, water supply, and 
other benefits. Round 2 workshops included three community application 
workshops and one integration workshop. 

The purpose of this appendix is to summarize and document the 
information generated during the second round of Phase 2 workshops.  The 
information presented in the following tables document workshop input 
and may not be comprehensive.  The data and information gathered in the 
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workshops will continue to be developed to support regional and 
systemwide solutions in Phase 3 and 4 of the CVFPP development. 

Considerations for Community Application 

Round 2 workshops included three community application workshops that 
discussed the applicability of management actions to different community 
settings and how they might best be applied therein.  The three community 
settings are: 

• Small Communities – Developed areas, such as a city, town, or 
settlement, outside urban and urbanizing areas in which there are fewer 
than 10,000 residents. 

• Rural/Agricultural Areas – Predominantly agriculturally based areas 
with dispersed settlements outside towns and cities. 

• Urban Areas – Predominantly developed areas in which there are 
10,000 residents or more and urbanizing areas planned or anticipated to 
have 10,000 residents or more within 10 years. 

For each community setting, the following considerations were discussed: 

• Compatibilities – Ways in which management actions within a 
category/subcategory are suitable or applicable with a specific 
community setting (Rural/Agricultural, Small Communities, or Urban). 

• Conditions that Support Implementation – Physical, geographical, 
and other conditions that would need to be associated with a specific 
community setting to support application or use of management actions 
to reduce flood risk. 

• Implementation Challenges – Obstacles, barriers, or impacts that 
might need to be overcome or alleviated for this specific community 
setting to successfully implement management actions. 

• Ways to Alleviate Implementation Challenges – Steps that can be 
taken to overcome or alleviate implementation challenges. 

Tables B-1, B-2, and B-3 summarize the information from the 
Rural/Agricultural Areas workshop, the Small Communities workshop, and 
the Urban Areas workshop, respectively. 
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Table B-1.  Management Actions Applicability Considerations from the Rural/Agricultural Workshop 
Management 

Action 
Category 

•Subcategory 

Compatibilities with 
Rural/Agricultural Areas 

Conditions that Support 
Implementation Implementation Challenges Ways to Alleviate 

Implementation Challenges 

Additional 
Floodplain and 
Reservoir 
Storage 
• Floodplain 

Storage 

Could increase level of flood 
protection for some 
downstream and adjacent 
rural/agricultural areas.  
Increased flood protection can 
help preserve certain types of 
agricultural land uses and 
productivity. 
Could augment local water 
supplies through groundwater 
recharge. 
There may be opportunities 
for improved conveyance in 
the system associated with 
floodplain storage sites. 

Large areas connected to 
historical floodways without 
rural/agricultural development. 
Minimal infrastructure and 
urban development. 
Groundwater overdraft 
conditions and/or local supply 
needs. 

Can disrupt agricultural practices, 
especially for permanent crops. 
If land is taken out of production, 
loss of tax base and potential 
impact on regional agricultural 
viability. 
If land remains in production, debris 
and sediment removal, restoration 
of agricultural infrastructure, and 
other cleanup potentially required. 
Potential impacts to adjacent 
rural/agricultural lands and uses 
and potential for future agricultural 
development. 
It is not easy to cordon off specific 
areas for transitory flooding.  
Impacts of "nuisance" flooding to 
restoration projects, habitat, 
agricultural operations, and 
infrastructure. 

Provide flood easements to 
compensate for changes in 
agricultural production, crop types, 
etc. 
Incorporate/Integrate recreation or 
other rural/agricultural benefits. 
Promote agricultural practices and 
crops compatible with floodways and 
temporary flooding. 
Post-flood recovery programs to 
assist in cleanup. 
Promote safe harbor agreements. 
Promote fair, equitable, and 
affordable funding mechanisms for 
rural areas. 
Create berms around the areas that 
should not be flooded. 
Consider opportunities for 
partnerships, such as having 
transitory storage on U.S. Fish and 
Wildlife Service refuges. 
Construct flood relief structure to 
eliminate overflows (nuisance 
flooding), when river is below flood 
stage (e.g., Butte Basin Flood Relief 
Structure, 3Bs). 
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Table B-1.  Management Actions Applicability Considerations from the Rural/Agricultural Workshop (cont.) 
Management 

Action 
Category 

•Subcategory 

Compatibilities with  
Rural/Agricultural Areas 

Conditions that Support 
Implementation Implementation Challenges Ways to Alleviate 

Implementation Challenges 

Additional 
Floodplain and 
Reservoir 
Storage 
• Reservoir 

Storage  

Could increase level of flood 
protection for downstream 
rural/agricultural areas. 
Increased flood protection can 
help preserve certain types of 
agricultural land uses and 
productivity. 
Reservoir storage may provide 
a climate change mitigation 
benefit (water supply, 
protection of species, etc.). 

Requires downstream control 
structures. 
Requires suitable downstream 
channel conditions. 
Areas with minimal community 
development. 
Off-stream storage more 
suitable in areas with minimal 
community development. 
On-stream storage would be 
located in upper watersheds 
where development is less 
likely to be present. 

Can impact downstream channel 
conditions, such as aggradations 
due to reduced channel flows. 
Can disrupt downstream neighbor 
(District) operations if coordinated 
operations are limited by water 
control manuals not intended for 
systemwide operations. 
Limited financial resources within 
rural/agricultural communities. 
Financing challenges based on 
beneficiaries and State and federal 
cost-sharing arrangements.  
Water rights constraints on how 
reservoir water is used and how 
flows are allocated. 
Requirements to maintain flows for 
fisheries may constrain reservoir 
operations. 

Achieve systemwide coordinated 
operations through flood operations 
agreements. 
Promote fair, equitable, and 
affordable funding mechanisms for 
rural areas. 
Promote greater financial incentives 
that are available for multi-benefit 
projects. 
Consider systemwide benefits for 
storage projects, water supply, flood 
protection, and ecosystem benefits, to 
improve cost-sharing options. 
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Table B-1.  Management Actions Applicability Considerations from the Rural/Agricultural Workshop (cont.) 
Management 

Action 
Category 

•Subcategory 

Compatibilities with 
Rural/Agricultural Areas 

Conditions that Support 
Implementation Implementation Challenges Ways to Alleviate 

Implementation Challenges 

Storage 
Operations 

Could increase level of flood 
protection for rural/agricultural 
areas. 
Increased flood protection can 
help preserve certain types of 
agricultural land uses and 
productivity. 
Changes to objective releases 
can support climate change 
adaptation by helping with 
water supply that might be lost 
to climate change. 
Greater flexibility in releases 
provides greater flexibility for 
water storage. 
Flexibility in releases can help 
address some water quality 
and temperature issues. 

Requires suitable downstream 
channel conditions. 

Institutional structures and water 
control manuals currently in place 
are insufficient to support 
coordinated operations between 
upstream reservoirs and 
downstream systems that could 
result in unintended impacts. 
Increasing flood storage has the 
potential to impact water supply 
reliability. 
Changes to objective releases 
could impact lands adjacent to 
downstream channels. 
Increasing maximum flows might 
result in an increase in agricultural 
land flooding. 
Changes to objective releases 
could impact downstream channel 
conditions, such as aggradations 
due to reduced channel flows. 
Changes in releases can often 
impact seepage along the channels 
in rural areas. 
Advanced forecasting technology is 
not completely integrated into 
operations decisions. 
Late season storms can cause 
uncontrollable flows out of a 
system if too much water is in the 
reservoirs. 
Requirements to maintain flows for 
fisheries may constrain reservoir 
operations. 

Offset potential supply impacts with 
conjunctive use or similar water 
management actions. 
Combine release changes with 
downstream channel improvements 
as appropriate. 
Increasing objective releases may 
require an expansion of the floodway. 
Combine storage operations with 
updates to water control manuals to 
include systemwide operations 
criteria, as appropriate. 
Combine storage operations with new 
policies that address coordinating 
operations among local, State, and 
federal institutions. 
Implement advanced weather 
forecast-based operations to increase 
reservoir management flexibility. 
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Table B-1.  Management Actions Applicability Considerations from the Rural/Agricultural Workshop (cont.) 
Management 

Action 
Category 

•Subcategory 

Compatibilities with 
Rural/Agricultural Areas 

Conditions that 
Support 

Implementation 
Implementation Challenges Ways to Alleviate 

Implementation Challenges 

Flood Protection 
System 
Modification 

Each type of system 
modification management 
actions would provide 
increased level of protection to 
rural/agricultural areas. 
New or improved levees that 
do not expand existing 
footprint preserve all 
agricultural production and 
related practices. 
Strengthening levees reduces 
the risk of levee failure; 
reduces operations and 
maintenance costs. 
Ring levees for major facilities, 
such as rice processing 
facilities, can be a cost-
effective option. 
Setback levees can reduce 
long-term operations and 
maintenance associated with 
erosion and other river 
processes. 
Setback levees could allow for 
aquatic and terrestrial habitat 
improvement. 
Setback levees could improve 
reservoir storage and 
management options. 

Bypasses and setback 
levees require areas 
connected to historic 
floodways. 
For bypasses and setback 
levees, need a minimal 
infrastructure and urban 
development. 
Each type of system 
modification management 
actions requires suitable 
geotechnical conditions. 
Each type of system 
modification management 
actions requires suitable 
topographic conditions. 

Costs may be high (applies to all system 
modifications management actions). 
Potentially increased environmental 
permitting and mitigation costs (applies to 
all system modifications management 
actions). 
For new or improved levees, land may be 
required for increased levee footprint. 
Setting up a ring levee may create a burden 
for small communities who are left to pay 
the operations and maintenance costs. 
Ring levees may encourage building in the 
floodplain. 
Ring levees may detract from the proper 
maintenance of the existing levees. 
Setback levees encroach on farm lands. 
Setback levees can result in ponding 
around the levees that could drain into 
groundwater and impact its quality. 
The cost/ratio requirements established by 
the U.S. Army Corps of Engineers are a 
funding challenge. 
Buyouts need to take into account not just 
market value but also the public value of the 
land (e.g., the agricultural benefit of the land 
and other values). 
Restoration projects between setback levee 
and river do not have economic incentives 
to remove debris after a flood event to 
maintain the carrying capacity of the 
floodway. 

Leverage funding from multiple 
projects to receive flood benefits 
as part of larger, regional 
projects. 
Promote greater financial 
incentives that are available for 
multi-benefit projects. 
Promote fair, equitable, and 
affordable funding mechanisms 
for rural areas. 
Provide easements to 
compensate for changes in land 
uses. 
Increase funding for flood 
management projects by 
leveraging State and federal 
funding. 
Ensure/Require adequate funding 
for continued maintenance and 
operation, including debris 
removal, of restoration sites to 
maintain the carrying capacity of 
the floodway. 
Help maintain the carrying 
capacity through agricultural 
operations in the floodway, 
providing economic incentives to 
remove debris after a flood event. 
Develop a rural levee modification 
process containing different 
standards than those for urban 
areas. 
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Table B-1.  Management Actions Applicability Considerations from the Rural/Agricultural Workshop (cont.) 
Management 

Action 
Category 

•Subcategory 

Compatibilities with 
Rural/Agricultural Areas 

Conditions that Support 
Implementation Implementation Challenges Ways to Alleviate 

Implementation Challenges 

Operations and 
Maintenance 

Compatibility with floodplain 
processes would help to 
reduce the demand of 
operations and maintenance 
and improve its efficiency. 

Application of specific 
management actions is site 
specific. 

The U.S. Army Corps of Engineers 
policy limiting vegetation on levees 
has implementation challenges 
related to endangered species. 
Maintaining aspects of the system 
to their original design may no 
longer be adequate. 
There are operations and 
maintenance challenges associated 
with compliance with Clean Water 
Act regulations relative to heavy 
metals. Mercury, copper, and other 
metals need to be dealt with 
realistically. 
There are new Clean Water Act 
Section 401 requirements dealing 
with disturbance related to 
development projects (not within 
the levee system) that may 
influence operations and 
maintenance activities. 
Sediment transport and deposition 
can be challenges to operations 
and maintenance, depending on 
whether flows are designed to 
convey sediment or not. There is a 
disconnect between sediment 
transport and water transport. 
Loss of habitat is a challenge. 
There are no clear local objectives 
for operations and maintenance. 
Funding sources for maintaining 
levees. 

Apply permit and approval processes 
appropriate for each project, with 
consideration for the entire flood 
system. 
Develop programmatic environmental 
permits should be developed. 
Promote fair, equitable, and 
affordable funding mechanisms for 
rural areas. 
Explore mitigation banking 
opportunities in response to flood 
maintenance activities and needs. 
Identify opportunities for the beneficial 
reuse of sediment. 
Clarify the responsibilities for 
operations and maintenance. On the 
San Joaquin River, clarify who is 
responsible for channel maintenance; 
on the Sacramento River, clarify who 
is responsible for erosion. 
Develop regional vegetation 
management plans. 
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Table B-1.  Management Actions Applicability Considerations from the Rural/Agricultural Workshop (cont.) 
Management 

Action 
Category 

•Subcategory 

Compatibilities with 
Rural/Agricultural Areas 

Conditions that Support 
Implementation Implementation Challenges Ways to Alleviate 

Implementation Challenges 

Ecosystem 
Functions 

Agricultural lands provide 
protection for habitat areas. 
Ecosystem functions can be 
an economic driver by bringing 
new activities into the 
community. 
Ecosystem projects may be 
able to improve overall flood 
risk reduction, increase water 
management options, and 
promote sustainability through 
integration of public safety and 
environmental stewardship. 
Ecosystem restoration 
provides buffers for agriculture 
including filtering agricultural 
runoff (pesticides, fertilizers) 
before entering waterways 
and catches flood debris in 
restoration areas‐preventing 
debris from being deposited 
onto agricultural lands. 

 Managing agricultural lands for 
wildlife benefits may be difficult 
while maintaining a profitable 
agribusiness. 
Floodplain restoration in rural areas 
could require willing participation 
from landowners, which may be 
difficult to obtain. 
Accumulation of vegetation in 
certain areas, particularly on or 
near levees, can cause problems in 
wildlife areas not well maintained. 
Vegetation management may 
cause mitigation challenges. 
Public acquisition of private lands 
reduces property tax revenue for 
local government. 
Ecosystem improvements that 
attract new populations of listed 
species may make operations and 
maintenance more difficult without 
safe harbor agreements. 
Increases in habitat may decrease 
the total amount or types of 
agriculture in the region. 
Roles, responsibilities, and funding 
for long-term maintenance of 
restoration sites. 

 Develop guidelines that balance 
habitat and ecosystem goals with that 
of agricultural preservation.  
Develop land, levee, and channel 
management plans for ecosystem 
enhancement areas.  
Link water security with ecosystem 
functions. 
Focus on corridor management. 
Create a unified vision on how to 
manage the system that involves both 
the waterway and species’ habitats. 
Focus on multi-species management 
plans rather than single-species 
management plans. 
Consider compensation for other 
impacts beyond those from 
Endangered Species Act mitigation.  
Promote safe harbor agreements. 
Integrate existing agricultural 
land/practices into restoration efforts. 
Ensure/Require adequate funding for 
continued maintenance and 
operation, including debris removal, of 
restoration sites to maintain the 
carrying capacity of the floodway. 
Provide flood easements to 
compensate for changes in land uses, 
agricultural production, crop types, 
etc. 
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Table B-1.  Management Actions Applicability Considerations from the Rural/Agricultural Workshop (cont.) 
Management 

Action 
Category 

•Subcategory 

Compatibilities with 
Rural/Agricultural Areas 

Conditions that 
Support 

Implementation 
Implementation Challenges Ways to Alleviate 

Implementation Challenges 

Ecosystem 
Functions 
(Cont.) 

  Increased maintenance costs to 
separate habitat from invasive species. 
Funding for long-term operations and 
maintenance and managing ecosystem 
areas for perpetuity.  
Increase cost for debris removal from 
restoration sites, after flood events, to 
maintain the carrying capacity of the 
floodway while not damaging the 
restored habitat. 

Consider integrating habitat 
improvement with duck club 
activities. 
Provide incentives and assurances 
to landowners where restoration 
occurs, to address impacts to those 
landowners. Assurances could 
include having buffers inside 
restoration property or not 
increasing the footprint of 
restoration areas. 

Floodplain 
Management 
• Easements/ 

Acquisitions 
• Insurance  

Provide increased level of 
protection to rural/agricultural 
areas. 
Overall improved protection of 
lives and property over the 
long term. 
Increased flexibility for habitat 
restoration. 

Minimal agricultural, 
infrastructure, and urban 
development. 
Buyouts would need to 
occur where discrete areas 
of land are cordoned off 
effectively to make them 
useful from a flood control 
system perspective. 

High costs; potential reduction in tax 
revenue. 
Local zoning regulations. 
Private property rights and water rights. 
Buyouts need to take into account not 
just market value but also the public 
value of the land (e.g., the agricultural 
benefit of the land and other values). 
Some of the agricultural and rural areas 
include small communities that are very 
dependent on the local agricultural 
economy. Buyouts can dramatically 
impact the economic viability for some of 
those communities. 
Potential increased maintenance costs 
for debris removal after flood events to 
maintain carrying capacity of enlarged 
floodway. 
Connecting and/or managing isolated 
areas (fragmented parcels) in large 
basins. 

Implement policy and regulations 
management actions that 
encourage compatible land uses 
with floodplain function. 
Acquire flood easements rather 
than fee title easements to preserve 
tax revenues and land ownership 
within families. Annual (as opposed 
to lump-sum) payments may 
provide greater incentives for 
private landowner participation. 
Use conservation easements to 
maintain land uses compatible with 
floodplains. 
Increase funding for flood 
management projects by leveraging 
State and federal funding. 
New economic opportunities related 
to increased recreation that occurs 
on public lands. 
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Table B-1.  Management Actions Applicability Considerations from the Rural/Agricultural Workshop (cont.) 
Management 

Action 
Category 

•Subcategory 

Compatibilities with 
Rural/Agricultural Areas 

Conditions that Support 
Implementation Implementation Challenges Ways to Alleviate 

Implementation Challenges 

Floodplain 
Management 
• Insurance/ 

Risk 
Awareness 

Provide increased level of 
protection to rural/agricultural 
areas. 
Overall improved protection of 
lives and property over the 
long term. 
Insurance may be more cost-
effective option for some small 
communities. 

 Inconsistent requirements for flood 
insurance between rural and urban 
areas. 
Federal Emergency Management 
Agency Levee certification can 
impact insurance rates and post-
flood recovery assistance. 
Use of different floodplain mapping 
data and methods. 

Develop mandatory flood insurance 
programs that are more consistent 
with the area's risk of flooding. 
Coordinate and streamline floodplain 
mapping to improve consistency and 
community understanding of 
floodplain delineation and 
assessment of flood risk. 

Floodplain 
Management 
• Flood-

proofing  

Provide increased level of 
protection to rural/agricultural 
areas. 
Overall improved protection of 
lives and property over the 
long term. 

Relatively shallow flood 
depths; slow rate of rise of 
flood water; low velocity flood 
waters. 
Wet flood-proofing can be 
appropriate for certain types of 
agricultural structures located 
in wide, expansive floodplains. 
Infrastructure types that can 
be protected using dry flood-
proofing measures. 

Lack of funding. 
Local zoning regulations. 
Local economic considerations and 
cost to individual landowners/ 
homeowners. 
Building standards adoption and 
enforcement can be challenging in 
rural areas due to resource 
limitations. 
There is a possibility of impacting 
neighbors by implementing flood-
proofing on certain properties. 
Flood-proofing may not be practical 
to implement with regard to Federal 
Emergency Management Agency 
and other regulations. 
Transportation corridors for flooded 
lands. 

Implement policy and regulations 
management actions that encourage 
compatible land uses with floodplain 
function. 
Use State and federal assistance 
programs to construct flood-proofing. 
Recommend regulatory changes to 
Federal Emergency Management 
Agency's regulations that are 
inconsistent with the State needs to 
continue appropriate economic 
activities in the floodplain. 
Provide flexibility in building/rebuilding 
agricultural structures. 
Mandate flood insurance in all areas 
in the floodplains, with rates adjusted 
according to level of risk. 
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Table B-1.  Management Actions Applicability Considerations from the Rural/Agricultural Workshop (cont.) 
Management 

Action 
Category 

•Subcategory 

Compatibilities with 
Rural/Agricultural Areas 

Conditions that Support 
Implementation Implementation Challenges Ways to Alleviate 

Implementation Challenges 

Disaster 
Preparedness 
and Flood 
Warning 

Improve speed and 
effectiveness of response to 
flood. 
Clear identification of flood 
fighting, emergency 
Response, and recovery role.  
Could provide overall 
improved protection of lives 
and property over the long 
term. 

Availability and accessibility of 
recovery equipment and 
materials, especially for 
communities that lack easy 
access to these materials.  
Consideration of geography 
and topography of the 
landscape in the emergency 
evacuation plans. 

Limited funding and institutional 
capacity to create hazard 
communication plans, education 
outreach, or to create and adopt 
standard warning systems, 
procedures, and post-flood 
recovery plans without additional 
assistance. 
Confusion regarding flood-fight 
roles and responsibilities. 
Financially punitive regulations 
governing non-jurisdictional 
response. 
Lack of comprehensive mutual aid 
agreements covering flood 
response. 

Promote a broader outreach about 
emergency plans and improved 
accessibility of flood control 
emergency plans. 
Promote fair, equitable, and 
affordable funding mechanisms for 
rural areas. 
Purchase and position flood-fighting 
materials in preparation for a flood 
event is especially important for rural 
communities whose Local Maintaining 
Agencies/reclamation districts may 
have the most difficulty procuring 
supplies under current conditions. 
Promote a broader outreach about 
emergency plans and improved 
accessibility of flood control 
emergency plans. 
Promote a planning template or 
guidance document for rural areas to 
assist with disaster preparedness and 
flood warning.  
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Table B-1.  Management Actions Applicability Considerations from the Rural/Agricultural Workshop (cont.) 
Management 

Action 
Category 

•Subcategory 

Compatibilities with 
Rural/Agricultural Areas 

Conditions that Support 
Implementation Implementation Challenges Ways to Alleviate 

Implementation Challenges 

Flood Fighting, 
Emergency 
Response and 
Flood Recovery 

Improve speed and 
effectiveness of response to 
flood.  
Clear identification of 
rural/agricultural flood fighting, 
emergency response and 
recovery role. 
Could provide overall 
improved protection of lives 
and property over the long 
term. 
Improved post-flood recovery 
plans and programs provides 
increased security and stability 
which can help sustain rural 
communities economic growth 
and stability. 

Levees clear of obstacles (i.e., 
unmaintained/unpermitted 
encroachments, large woody 
vegetation, etc.) that 
otherwise could impair flood-
fighting activities. 
Availability and accessibility of 
flood-fighting materials, 
including dewatering 
equipment, especially for 
communities that lack easy 
access to these materials. 

Agricultural lands and rangelands 
are often considered a lower priority 
during a flood emergency and are 
frequently omitted from post-flood 
recovery operations due to lower 
flood risk compared to other land 
uses. 
Institutional capacity, resources, 
and coordination. 
Local flood contingency planning 
and regional response planning 
challenges (access, egress, 
warning, and communications). 
Critical infrastructure located within 
the floodplain.  
Limited understanding of pre-
anticipated events (e.g., gradual 
failures) and not-anticipated events 
(e.g., sudden failures). 

Provide adequate funding and identify 
appropriate means for 
reimbursement.  
Address policies and procedures that 
govern roles/responsibilities at 
federal, State, local level. 
Combine with land-use policy 
management actions that encourage 
compatible land uses with floodplain. 
Promote fair, equitable, and 
affordable funding mechanisms for 
rural areas. 
Provide simplified financial assistance 
programs. 
Streamline State, local, and federal 
permitting for flood fight and post-
recovery rebuilding. 
Support agricultural operations that 
remove debris and repair damages 
after a flood event, as this also 
maintains the carrying capacity of the 
floodway. 
Implement immediate notification 
(reverse 911). 

Policy and 
Regulations 

More opportunity for 
compatible land-use 
management in rural settings 
where land use not yet 
developed. 

 Current flood zone designations 
don’t reflect unique circumstances 
and characteristics of 
rural/agricultural areas. 
Clean Water Act and Endangered 
Species Act constraints. 

Develop State program to share 
insurance costs, develop flood 
resilience measures, and comply with 
future building regulations for 
agricultural areas. 
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Table B-1.  Management Actions Applicability Considerations from the Rural/Agricultural Workshop (cont.) 
Management 

Action 
Category 

•Subcategory 

Compatibilities with 
Rural/Agricultural Areas 

Conditions that Support 
Implementation Implementation Challenges Ways to Alleviate 

Implementation Challenges 

Permitting 
Management actions in this 
category are community-
independent. 

   

Finance and 
Revenue 

  Smaller tax revenues limit funding 
for maintenance and repair 
activities. 
Many rural and agricultural areas 
have historically experienced 
difficulty securing federal funding 
because the value of local 
infrastructure and rural land uses 
do not outweigh the increasing cost 
of implementing flood-damage-
reduction projects. 
Eliminating subsidies for structures 
that are repetitively damaged would 
be more difficult to implement in 
smaller communities with less 
resources. 

Update benefit-cost ratios and other 
methods used by the U.S. Army 
Corps of Engineers and other 
agencies to evaluate and establish 
the value of agricultural areas to 
capture the multipurpose benefits of 
agriculture.  
Establish a methodology for 
evaluating benefits and costs on a 
systemwide basis to support 
economic justification for projects in 
all community settings. 
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Table B-2.  Management Actions Applicability Considerations from the Small Communities Workshop 
Management 

Action 
Category 

•Subcategory 

Compatibilities with 
Small Communities 

Conditions that Support 
Implementation Implementation Challenges Ways to Alleviate 

Implementation Challenges 

Additional 
Floodplain and 
Reservoir 
Storage 
• Floodplain 

Storage 

Could augment local water 
supplies (through groundwater 
recharge).  

Large areas connected to 
historical floodways without 
small community development 
or with small communities 
protected by ring levees. 

If land is taken out of production, 
loss of local tax base and potential 
impact on community-based 
industries.  
Potential impacts to community’s 
adjacent lands and uses and 
potential for future community 
development. 
Political will is a major issue for 
transitory storage. 

Provide flood easements to 
compensate for changes in adjacent 
land use. 
Incorporate/Integrate recreation or 
other small community benefits. 
Promote post-flood recovery programs 
to assist in cleanup. 
Promote partnerships between urban 
areas/small communities and 
agricultural landowners to provide 
funding derived from the benefit of 
transitory storage could be created. 

Additional 
Floodplain and 
Reservoir 
Storage 
• Reservoir 

Storage  

Provides multiple benefits, 
particularly around recreation 
opportunities. 

Off-stream storage more 
suitable in areas with minimal 
community development. 
On-stream storage would be 
located in upper watersheds 
where development is less 
likely to be present. 
Requires downstream control 
structures and suitable 
downstream channel 
conditions. 

Limited financial resources within 
small communities. 
Can impact downstream channel 
conditions, such as aggradations 
due to reduced channel flows.  
Requirements to maintain flows for 
fisheries may constrain reservoir 
operations. 

Promote greater financial incentives 
that are available for multi-benefit 
projects. 
Combine release changes with 
downstream channel improvements, 
as appropriate. 
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Table B-2.  Management Actions Applicability Considerations from the Small Communities Workshop (cont.) 
Management 

Action 
Category 

•Subcategory 

Compatibilities with 
Small Communities 

Conditions that Support 
Implementation Implementation Challenges Ways to Alleviate 

Implementation Challenges 

Storage 
Operations 

Provide increased level of 
protection to small 
communities. 

Increasing objective 
releases could be limited by 
downstream channel 
capacity. 

Changes to objective releases could 
impact downstream channel 
conditions, such as aggradations due 
to reduced channel flows, which 
could add unintended risk to small 
communities adjacent to these 
downstream channels. 
Institutional structures and water 
control manuals currently in place are 
insufficient to support coordinated 
operations between upstream 
reservoirs and downstream systems, 
which could result in unintended 
impacts to small communities. 
Requirements to maintain flows for 
fisheries may constrain reservoir 
operations. 

Combine release changes with 
downstream channel improvements, 
as appropriate. 
Combine storage operations with 
updates to water control manuals to 
include systemwide operations 
criteria, as appropriate, that address 
coordinating operations among local, 
State, and federal institutions. 
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Table B-2.  Management Actions Applicability Considerations from the Small Communities Workshop (cont.) 
Management 

Action 
Category 

•Subcategory 

Compatibilities with 
Small Communities 

Conditions that Support 
Implementation Implementation Challenges Ways to Alleviate 

Implementation Challenges 

Flood Protection 
System 
Modification 
• Ring Levees 

Practical solution to address 
protection needs for industrial 
zones. 
Borrow pits can provide an 
opportunity to create habitats. 
Including transportation 
corridors in a ring levee allows 
additional funding 
opportunities. 

Small communities with 
compact, contiguous 
development. 
Requires suitable 
geotechnical conditions. 
Requires suitable 
topographic conditions. 
Dry ring levees constructed 
around the desired 
protected area are more 
efficient than “wet” levees.  

Costs may be high for a small 
community to bear, such as 
operations and maintenance costs to 
maintain ring levee long term. 
Potential impacts to community land 
uses as a result of levee footprint. 
May preclude future community 
development/growth. 
Potential to isolate the community by 
impacting transportation corridors or 
utility infrastructure into/out of the 
community. 
Potential for redirected hydraulic 
impacts and environmental impacts. 
Ring levees may not meet National 
Flood Insurance Program criteria. 
Right-of-way acquisition can be 
difficult in many cases. 

Leverage funding from multiple 
projects to receive flood benefits as 
part of larger, regional projects. 
Design levees with potential future 
expansion needs in mind. 
Provide easements to compensate for 
changes in land uses. 
Investigate if including all critical 
infrastructure for a “ringed” area will 
significantly increase cost. 
Investigate if U.S. Army Corps of 
Engineers Public Law 84-99 funding 
for non-project levees is available.  
Investigate running ring levees down 
property lines to help avoid 
subdividing individual parcels and 
lower acquisition costs and landowner 
objections. 
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Table B-2.  Management Actions Applicability Considerations from the Small Communities Workshop (cont.) 
Management 

Action 
Category 

•Subcategory 

Compatibilities with 
Small Communities 

Conditions that Support 
Implementation Implementation Challenges Ways to Alleviate 

Implementation Challenges 

Operations and 
Maintenance 

  Small communities are not usually 
the maintaining agency for their 
levees. Resources to maintain levees 
are held by larger levee maintenance 
districts/reclamation districts, and 
small communities are dependent on 
the levee maintenance 
districts/reclamation districts 
priorities. 
Homeowners in small communities 
pay relatively small assessment fees.  
Under U.S. Army Corps of Engineers 
current roles, if adjacent levee 
maintenance districts/ reclamation 
districts flood because one of them 
did not adequately perform 
operations and maintenance duties 
(even if the others did), all of them 
lose Public Law 84-99 status. 

Establish more direct connection 
between small communities and levee 
maintenance districts/reclamation 
districts to distribute funding 
appropriately. Revise original 
agreements between the State and 
levee maintenance 
districts/reclamation districts to 
readjust the agreements, as 
necessary, including potential 
consolidation of levee maintenance 
districts/reclamation districts, to meet 
the needs of small communities and 
create consistent enforcement of 
operations and maintenance across 
adjacent areas. 
Create a shared strategic pooled 
money account that pre-funds 
operations and maintenance impacts 
on current and future flood facilities. 

Ecosystem 
Functions 

Incorporation of habitat 
restoration into flood 
system improvements can 
help bring in federal 
funding. 

  Managing lands in floodplain for 
wildlife benefits might limit options for 
reducing flood risk to small 
communities in the floodplain. 
Floodplain restoration in areas near 
small communities could require 
willing participation from landowners, 
which may be difficult to obtain. 
Loss of agricultural land due to large-
scale habitat conversion. In particular, 
habitat mitigation requires proximity 
to the project being mitigated. Large-
scale habitat restoration efforts can 
overshadow small community 
mitigation needs. 

Use nonstructural alternatives such as 
flood bypasses or transitory storage to 
meet the requirements for Public Law 
84-99 funding. These types of projects 
provide both an ecosystem and flood 
protection benefit. 
Form partnerships between small 
communities and their urban neighbors 
to provide systemwide habitat benefits. 
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Table B-2.  Management Actions Applicability Considerations from the Small Communities Workshop (cont.) 
Management 

Action 
Category 

•Subcategory 

Compatibilities with 
Small Communities 

Conditions that Support 
Implementation Implementation Challenges Ways to Alleviate 

Implementation Challenges 

Floodplain 
Management 
• Easements/ 

Acquisitions 

Eliminate repetitively damaged 
structures.  
May improve open space 
areas in the community. 
Increased flexibility for habitat 
restoration. 

More opportunity for 
compatible land-use 
management in small 
communities and non-urban 
settings where land use not 
yet developed. 
Applies primarily to agricultural 
areas. 
Although difficult to do en 
masse, acquisitions and 
buyouts may be the only 
reasonable solutions in select 
small communities. 

Private property rights and water 
rights. 
Potential reduction in tax revenue.  
Not politically or publicly popular. 
Excessive costs of relocating an 
entire community make this action 
impractical and also negates the 
use of the community as a service 
center for surrounding areas. 

Implement policy and regulations 
management actions that encourage 
compatible land uses with floodplain 
function. 
Leverage funding from multiple 
projects to receive flood benefits as 
part of larger, regional projects. 

Floodplain 
Management 
• Risk 

Awareness/ 
Mapping 

• Insurance 

  In Congress, House of 
Representatives 5114 passed to 
remove National Flood Insurance 
Program insurance “grandfather” 
clauses. This could have a 
substantial negative effect on small 
communities. However, House of 
Representatives 5114 could allow 
states to insert their own proposals 
for modifications to the National 
Flood Insurance Program system. 

Modify insurance programs to identify 
areas that could be insured without 
substantial federal investment. This 
could involve lobbying for changes to 
the National Flood Insurance 
Program. 
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Table B-2.  Management Actions Applicability Considerations from the Small Communities Workshop (cont.) 
Management 

Action 
Category 

•Subcategory 

Compatibilities with 
Small Communities 

Conditions that Support 
Implementation Implementation Challenges Ways to Alleviate 

Implementation Challenges 

Floodplain 
Management 
• Flood-

proofing 

Allows community to stay 
intact (avoids relocation or 
major infrastructure changes) 
and withstand periodic 
flooding. 
Can provide targeted 
protection of critical 
infrastructure (such as 
hospitals or emergency 
response facilities). 
Can be compatible with 
protection needs in small 
communities with slow or no 
growth. 

Relatively shallow flood 
depths; slow rate of rise of 
flood water; low-velocity flood 
waters. 
Required for certain types of 
structures such as structures 
that must be located near 
water (docking, seafood 
processing, port facilities), 
accessory structures (parking 
structures, detached garages, 
storage facilities). 
Flood-proofing may be more 
efficient than other protection 
methods in small scattered 
communities. 

Local zoning regulations. 
Building standards adoption and 
enforcement can be challenging in 
small communities due to 
resources limitations. 
Costs to landowners can be a 
barrier. 
May also require changes to 
infrastructure/utilities and common 
areas. 
Effect on structure exclusion from 
the National Flood Insurance 
Program if the cost of the 
improvements exceeds 50 percent 
of the structure’s value. 

Implement policy and regulations 
management actions that encourage 
compatible land uses with floodplain 
function. 
Combine alternative flood-proofing 
techniques (wet/dry flood-proofing, 
elevation, relocation).  
Form partnership between the state 
and Federal Emergency Management 
Agency and the U.S. Army Corps of 
Engineers to provide funding for 
retrofitting of existing structures. 
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Table B-2.  Management Actions Applicability Considerations from the Small Communities Workshop (cont.) 
Management 

Action 
Category 

•Subcategory 

Compatibilities with Small 
Communities 

Conditions that Support 
Implementation Implementation Challenges Ways to Alleviate 

Implementation Challenges 

Disaster 
Preparedness 
and Warning 

Improve speed and 
effectiveness of response to 
flood in small communities. 
Preplanning for disaster 
preparedness could allow 
small communities to leverage 
agricultural resources in the 
area. Often, Levee Maintaining 
Agencies protecting large 
agricultural areas are also 
responsible for maintaining 
levees around small 
communities. 

Availability and accessibility of 
flood-fighting materials. 

Long-term storage and upkeep 
costs for materials. 
Limited funding and institutional 
capacity, including 
communications infrastructure 
challenges such a lack of radios or 
adequate cell coverage. 
Local flood contingency planning 
and regional response planning 
challenges (access, egress, 
warning, and communications). 
Confusion regarding flood-fight 
roles and responsibilities. 
Flood warning times for some 
small communities are very short 
due to lack of local capacity to 
accurately predict flood events in 
advance (i.e., rain gauges, 
Doppler systems). 
The lack of an “official” warning in 
small communities can lead to 
rumors and misdirection of flood-
fighting resources. 

Provide adequate funding and identify 
appropriate means for reimbursement.  
Provide documents and policies that 
clearly describe small community 
flood-fighting role. 
Purchase and position flood-fighting 
materials in preparation for a flood 
event. 
Expand California Department of 
Water Resources  and U.S. Army 
Corps of Engineers Internet systems 
designed to show stream gauge data 
to make the data available to small 
communities and significantly improve 
disaster preparedness and flood 
warning. 
Establish clear lines of communication 
and a chain of command within a small 
community to reduce possible 
misdirection of resources due to 
rumors. 
Coordinate between citizen-based 
programs like the Community 
Emergency Response Training 
(CERT) program and Federal 
Emergency Management Agency to 
provide a volunteer base for disaster 
preparedness in small communities. 
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Table B-2.  Management Actions Applicability Considerations from the Small Communities Workshop (cont.) 
Management 

Action 
Category 

•Subcategory 

Compatibilities with 
Small Communities 

Conditions that Support 
Implementation Implementation Challenges Ways to Alleviate 

Implementation Challenges 

Flood Fighting, 
Emergency 
Response and 
Recovery 

Improve speed and 
effectiveness of response to 
flood in small communities.  
Clear identification of small 
community flood fighting, 
emergency response and 
recovery role.  
Overall improved protection of 
lives and property over the 
long term. 

Levees clear of obstacles (i.e., 
unmaintained/unpermitted 
encroachments, large woody 
vegetation) that otherwise 
could impair flood-fighting 
activities. 
Availability and accessibility of 
flood-fighting materials, 
especially for communities 
that lack easy access to these 
materials. 

Limited funding and institutional 
capacity. 
Financially punitive regulations 
governing non-jurisdictional 
response. 
Lack of comprehensive mutual aid 
agreements covering flood 
response. 
Confusion regarding flood-fight 
roles and responsibilities. 
Critical infrastructure located within 
the floodplain. 
Widespread flooding may make 
small communities inaccessible 
and redirect resources to larger 
communities. 
Federal Emergency Management 
Agency recovery funding is 
intended to make communities 
more resilient to future flood 
events. If a small community can’t 
improve levees or flood-fighting 
capabilities, it may not receive as 
much Federal Emergency 
Management Agency funding. 
Paperwork and other administrative 
requirements to receive recovery 
funding (such as documenting 
recovery costs) can be difficult for 
small communities. 

Provide adequate funding and identify 
appropriate means for reimbursement. 
Address policies and procedures that 
govern roles/responsibilities at federal, 
state, and local levels. 
Combine with land-use policy 
management actions that encourage 
compatible land uses with floodplain. 
Provide structures/templates for small 
communities to design flood-fighting 
and evacuation/emergency response 
plans. 
Allow small communities to take a 
more direct role in local Council of 
Government hazardous and 
emergency response plans. 
Streamline State, local, and federal 
permitting for flood fight and post-
recovery rebuilding. 
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Table B-2.  Management Actions Applicability Considerations from the Small Communities Workshop (cont.) 
Management 

Action 
Category 

•Subcategory 

Compatibilities with 
Small Communities 

Conditions that Support 
Implementation Implementation Challenges Ways to Alleviate 

Implementation Challenges 

Policy and 
Regulations 

More opportunity for 
compatible land-use 
management in small 
community settings where 
land use not yet fully 
developed.  

 Changing land-use requirements 
such as disallowing reconstruction 
of homes after a fire or flood if the 
structures are in the floodplain 
could impact the viability of small 
communities.  
Any modification to the National 
Flood Insurance Program has 
significant policy and financing 
ramifications for small communities. 

Design Federal Emergency 
Management Agency standards to 
take into account the differences 
between rural/small communities and 
urban areas. 
Design policies and regulations that 
acknowledge regional differences 
between different community types as 
opposed to a “one size fits all” 
approach. This will help make flood 
policies relevant to the needs of small 
communities. 

Permitting 

  It can be difficult for small 
communities to raise the resources 
necessary to engage in a long 
permitting process. 

Develop a permitting handbook to help 
educate small communities and 
improve the efficiency and 
effectiveness of the permitting 
process. 

Finance and 
Revenue 

  Smaller tax revenues limit funding 
for maintenance and repair 
activities. 
Many small community areas have 
historically experienced difficulty 
securing federal funding because 
the value of local infrastructure and 
rural land uses do not outweigh the 
increasing cost of implementing 
flood-damage-reduction projects. 
Eliminating subsidies for structures 
that are repetitively damaged would 
be more difficult to implement in 
smaller communities with less 
resources. 

Leverage funding from multiple 
projects to make operations and 
maintenance more affordable.  
Provide federal funding continuity for 
feasibility studies.  
Establish a methodology for 
evaluating benefits and costs on a 
systemwide basis to support economic 
justification for projects in all 
community settings. 
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Table B-3.  Management Actions Applicability Considerations from the Urban Areas Workshop 
Management 

Action 
Category 

•Subcategory 

Compatibilities with 
Urban Areas 

Conditions that Support 
Implementation Implementation Challenges Ways to Alleviate 

Implementation Challenges 

Additional 
Floodplain and 
Reservoir 
Storage 
• Reservoir 

Storage  

Could increase level of 
protection from flood to 
areas downstream. 
Increased flood 
protection can provide 
increased security and 
stability that can help 
improve social, political, 
financial well-being of an 
urban community. 
May improve water 
quality, increases access 
to open spaces, 
recreation and water 
supply. 
Public safety increases 
with reservoir storage. 
Reservoir storage 
provides substantial 
opportunities for 
hydropower.  

Areas with no community 
development. 
Opportunities for offstream storage. 

Limited financial resources within urban 
communities. 
Can impact downstream channel 
conditions, such as aggradations due to 
reduced channel flows. 
Regulatory and political challenges to 
building new dams, especially where 
existing homes are located. 
Very expensive to implement. 
Cost of water needs to internalize the 
cost of water infrastructure 
development. The economics of water 
delivery need to align with the cost of 
water delivery. 

Develop systemwide coordinated 
operations through flood 
operations agreements. 
Develop greater financial 
incentives that are available for 
multi-benefit projects. 
Create instream storage to help 
reduce the need for additional 
reservoir storage. 
Integrate energy generation to 
address financing challenges. 
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Table B-3.  Management Actions Applicability Considerations from the Urban Areas Workshop (cont.) 
Management 

Action 
Category 

•Subcategory 

Compatibilities with 
Urban Areas 

Conditions that Support 
Implementation Implementation Challenges Ways to Alleviate 

Implementation Challenges 

Additional 
Floodplain and 
Reservoir 
Storage 
• Floodplain 

Storage 
(Transitory 
Storage) 

Could increase level of 
protection to urban areas 
located downstream of 
transitory storage. 
Could augment local 
water supplies (through 
groundwater recharge). 
Urban areas benefit from 
the preservation of 
existing transitory 
storage. 

Large areas connected to historical 
floodways. 
Systemwide plan and 
implementation. 

If land is taken out of production, loss of 
local tax base and potential impact on 
community-based industries. 
Potential impacts to adjacent lands and 
uses and potential for future 
development. 
Funding to support preservation 
transitory storage opportunities and 
improvements to existing 
storage/bypass areas. 
Structure of Federal Emergency 
Management Agency mapping, and 
flood insurance cost assessments. 
Downstream hydrologic impacts. 
Restoration projects between setback 
levee and river do not have incentives 
to remove debris after a flood event to 
maintain the carrying capacity of the 
floodway. 

Provide flood easements to 
compensate for changes in 
adjacent land use. 
Incorporate/Integrate recreation or 
other urban area benefits. 
Develop recovery plans in rural 
areas to guide response and 
recovery during Katrina-type 
floods. 
Promote urban areas providing 
incentives to rural areas to not 
develop certain areas, thereby 
creating transitory storage 
opportunities (e.g., Butte Basin). 
Promote economic incentives for 
agricultural operations in the 
floodway to remove debris after a 
flood event, which also maintains 
the carrying capacity of the 
floodway.  Potential reduction in 
recovery/cleanup assistance after 
floods. 
Ensure/Require adequate funding 
for continued maintenance and 
operation, including debris 
removal, of restoration sites to 
maintain the carrying capacity of 
the floodway. 
If mandatory flood insurance is 
required, use the funds to 
subsidize the rural areas. 
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Table B-3.  Management Actions Applicability Considerations from the Urban Areas Workshop (cont.) 
Management 

Action 
Category 

•Subcategory 

Compatibilities with 
Urban Areas 

Conditions that Support 
Implementation Implementation Challenges Ways to Alleviate 

Implementation Challenges 

Storage 
Operations 

Provide increased level 
of protection to urban 
areas. 
Improved adaptability of 
the multipurpose flood 
management system. 
Protect in-stream habitat. 

Requires suitable downstream 
channel conditions. 
Flexible release structures provide 
flood benefit by smoothing out peak 
water flows. 

Changes to objective releases could 
impact downstream channel conditions, 
such as aggradations due to reduced 
channel flows, which could add 
unintended risk to small communities 
adjacent to these downstream 
channels. 
Institutional structures and water control 
manuals currently in place are 
insufficient to support coordinated 
operations between upstream 
reservoirs and downstream systems 
which could result in unintended 
impacts to small communities.  
Some reservoirs are not equipped to 
change their storage operations. 
Shifts risks downstream by increasing 
frequency of higher water elevations on 
channeled levees. 
Potential effects on water supply, 
hydropower, and recreation. 
Changing the objective release level 
would require a large alteration and 
modification of the infrastructure. 
Requirements to maintain flows for 
fisheries may constrain reservoir 
operations. 

Combine release changes with 
downstream channel 
improvements as appropriate. 
Combine storage operations with 
updates to water control manuals 
to include systemwide operations 
criteria as appropriate. 
Combine storage operations with 
new policies that address 
coordinating operations among 
local, State, and federal 
institutions. 
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Table B-3.  Management Actions Applicability Considerations from the Urban Areas Workshop (cont.) 
Management 

Action 
Category 

•Subcategory 

Compatibilities with 
Urban Areas 

Conditions that Support 
Implementation Implementation Challenges Ways to Alleviate 

Implementation Challenges 

Flood Protection 
System 
Modification 

Reduces the frequency 
of flooding for urban 
areas. 
Overall improved 
protection of lives and 
property over the long 
term. 
Setback levees can 
reduce long-term 
operations and 
maintenance associated 
with erosion and other 
river processes.  
Strengthening levees 
reduces the risk of levee 
failure; reduces 
operations and 
maintenance costs. 
Flood protection system 
modifications provide 
opportunities for 
improved access to open 
space, recreation. 
Setback levees enable 
build out of planned, 
contiguous compact, 
efficient development in 
urban areas. 

Raise existing levees where land is 
at a premium and other flood 
protection measures are not 
feasible. 
For bypasses and setback levees, 
need areas connected to historic 
floodways. 
For bypasses and setback levees, 
need minimal infrastructure and 
urban development. 
Requires suitable geotechnical 
conditions. 
Requires suitable topographic 
conditions. 
Ring levees (or partially enclosed 
“J” levees) are compatible with 
some urban areas, but the decision 
to build them should be on a site-
by-site basis.  
Regional management and 
partnerships can provide regional 
benefits greater than those from a 
single project.  
A local land-use plan that supports 
flood protection goals. 
Prioritizing rebuilding and building 
new flood protection infrastructure. 
Economically justifiable projects.  
Weir modifications to reduce the 
impact on urban levees. 

High costs. 
Potentially increased environmental 
permitting and mitigation costs.  
Construction of new levees or setback 
levees depends on land availability and 
feasibility of other flood protection 
measures. 
Urban areas have significant number of 
bridge and railway crossing. 
Land-use planning driven by economic 
development not always compatible 
with flood planning. 
Potential impacts to community land 
uses as a result of levee footprint. 
Potential impacts to transportation 
corridors or utility infrastructure into/out 
of the community. 
New/Expanded bypasses may depend 
on landowner willingness. 
The ability to obtain substantial financial 
resources and/or the ability to attach to 
a funding stream. 
Mitigation for redirected hydraulic 
impacts can make projects costly.  
Lack of a clear implementation method.  
Geographical and jurisdictional issues. 
Honeycombing. 

Leverage funding from multiple 
projects to receive flood benefits 
as part of larger, regional projects. 
Investigate greater financial 
incentives that are available for 
multi-benefit projects. 
Provide easements to 
compensate for changes in land 
uses. 
Combine with land-use policy 
management actions that 
encourage compatible land uses 
with floodplain. 
Develop regional partnerships for 
flood management projects. 
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Table B-3.  Management Actions Applicability Considerations from the Urban Areas Workshop (cont.) 
Management 

Action 
Category 

•Subcategory 

Compatibilities with 
Urban Areas 

Conditions that Support 
Implementation Implementation Challenges Ways to Alleviate 

Implementation Challenges 

Operations and 
Maintenance 

  Need a strong operations and 
maintenance policy to manage the 
legacy and urban encroachment 
problems. 

Form partnerships between small 
communities and their urban 
neighbors to provide system wide 
habitat benefits. 
Promote laws already in place 
that allow the use of nonstructural 
alternatives such as flood 
bypasses or transitory storage to 
meet the requirements for Public 
Law 84-99 funding. These types 
of projects provide both an 
ecosystem and flood protection 
benefit. 

Ecosystem 
Functions 

Wetland creation in 
areas near urban areas 
may be more accepted 
with cooperative efforts 
to use coalition-building 
techniques to enhance 
flood protection to 
adjacent urban areas. 
Potential to increase 
quality and quantity of 
passive recreation. 
Compensate for loss of 
vegetation caused by 
vegetation management 
Engineering Technical 
Letter. 
Reduce levee system 
operations and 
maintenance costs. 
Enhances recreational 
experience. 

Systemwide set of implementation 
goals. 
Systemwide inventory of habitats by 
type, location, and ecosystem 
benefits. 
Systemwide understanding of 
geomorphology related to flood 
protection infrastructure design, and 
development. 

Managing lands in floodplain for wildlife 
benefits might limit options for reducing 
flood risk to urban areas with 
development in the floodplain. 
Floodplain restoration is likely to occur 
and will require stakeholder 
participation and buy-in, which may be 
difficult. 
Downstream hydrologic impacts of 
setback levees. 
U.S. Army Corps of Engineers 
vegetation on levee policy. 
Increased maintenance costs to 
separate habitat from invasive species. 
Increased costs for debris removal from 
restoration sites, after flood events, to 
maintain the carrying capacity of the 
floodway while not damaging the 
restored habitat. 
Potential increase in undesirable wildlife 
(e.g., mosquitoes, mountain lions, etc.) 
effecting public health and safety.  

Ensure/Require adequate funding 
for continued maintenance and 
operation, including debris 
removal, of restoration sites to 
maintain the carrying capacity of 
the floodway.  
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Table B-3.  Management Actions Applicability Considerations from the Urban Areas Workshop (cont.) 
Management 

Action 
Category 

•Subcategory 

Compatibilities with 
Urban Areas 

Conditions that Support 
Implementation Implementation Challenges Ways to Alleviate 

Implementation Challenges 

Floodplain 
Management 
• Easements/ 

Acquisitions 

Overall improved 
protection of lives and 
property over the long 
term. 
Potential cost savings in 
the long term (avoided 
costs). 
Increased flexibility for 
habitat restoration. 

More opportunity for compatible 
land-use management in settings 
where land use not yet developed. 
Eliminate subsidies for structures 
that are repetitively damaged. 
Acquisitions and buyouts have 
limited use in protected areas.  
Public understanding of the 
economic flood risks. 
Cost sharing with other local, State, 
and federal entities. 
Most effective when used in 
conjunction with other floodplain 
management strategies.  

Local zoning regulations. 
Private property rights and water rights. 
Costs may be high; potential reduction 
in tax revenue. 
Limited funding for local land-use 
planning.  
Widespread public opposition to 
property taking. 
Cost will be relatively high.  
Limited utility due to limited 
opportunities in urban areas. 

Combine with land-use policy 
management actions that 
encourage compatible land uses 
with floodplain. 
Leverage funding from multiple 
projects to receive flood benefits 
as part of larger, regional projects. 
Use a strategy similar to the one 
used along the Napa River. 
Have State and local 
governments take advantage of 
the depressed housing market to 
buy foreclosed homes. 
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Table B-3.  Management Actions Applicability Considerations from the Urban Areas Workshop (cont.) 
Management 

Action 
Category 

•Subcategory 

Compatibilities with 
Urban Areas 

Conditions that Support 
Implementation Implementation Challenges Ways to Alleviate 

Implementation Challenges 

Floodplain 
Management 
• Flood-

proofing 

Could provide overall 
improved protection of 
lives and property over 
the long term. 
Allows community to stay 
intact (avoids relocation 
or major infrastructure 
changes). 
Protection of critical 
infrastructure. 

Relatively shallow flood depths; 
slow rate of rise of flood water; low 
velocity flood waters. 
Certain types of structures such as 
structures that must be located near 
water (docking, seafood processing, 
port facilities), accessory structures 
(parking structures, detached 
garages, storage facilities). 
Partnerships between urban and 
rural areas would support flood-
proofing implementation. 

Local zoning regulations. 
Increases in costs for building 
standards adoption and enforcement.  
May also require changes to 
infrastructure/utilities and common 
areas. 
Accessibility and evacuation (access, 
egress). 
There are no flood-proofing stipulations 
in the current building code.  
Flood-proofing has a limited application 
in urban areas.  
There will also be developer resistance 
to flood-proofing requirements due to 
increased development costs. 
Buying flood easements can affect land 
values. 

Implement policy and regulations 
management actions that 
encourage compatible land uses 
with floodplain function. 
Combine alternative flood-
proofing techniques (wet/dry 
flood-proofing, elevation, 
relocation). 
Form partnership among the 
State, Federal Emergency 
Management Agency, and the 
U.S. Army Corps of Engineers to 
require mandatory flood 
insurance. 
Complete an economic analysis to 
confirm that proactive flood-
proofing is less costly than 
cleanup and recovery costs after 
a major flood event. 
Have urban areas provide 
incentives for flood-proofing for 
individual homeowners and 
developers in nearby rural 
communities. Local partnerships 
between urban/urbanizing areas 
and rural communities can 
improve flood protection for all. 
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Table B-3.  Management Actions Applicability Considerations from the Urban Areas Workshop (cont.) 
Management 

Action 
Category 

•Subcategory 

Compatibilities with 
Urban Areas 

Conditions that Support 
Implementation Implementation Challenges Ways to Alleviate 

Implementation Challenges 

Floodplain 
Management 
• Insurance/ 

Risk 
Awareness 

Management actions in 
this subcategory are 
community independent. 

   

Disaster 
Preparedness 
and Flood 
Warning 

Improve speed and 
effectiveness of 
response to flood.  
Clear identification of 
flood fighting, emergency 
response and recovery 
role.  
Overall improved 
protection of lives and 
property over the long 
term. 
Water basins of limited 
size have great disaster 
preparedness utility. 

Availability and accessibility of 
flood-fighting materials. 

Long-term storage and upkeep costs for 
materials. 
Limited funding and institutional 
capacity. 
Local flood contingency planning and 
regional response planning challenges 
(access, egress, warning, and 
communications). 
Confusion regarding flood-fight roles 
and responsibilities. 
Response time in relation to typical 
warning time.  
Public awareness and flood risk 
preparedness.  

Provide adequate funding and 
identify appropriate means for 
reimbursement. 
Provide documents and policies 
that clearly describe flood-fighting 
role. 
Purchase and position flood-
fighting materials in preparation 
for a flood event. 
Integrate communication practices 
across media and among 
agencies. 
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Table B-3.  Management Actions Applicability Considerations from the Urban Areas Workshop (cont.) 
Management 

Action 
Category 

•Subcategory 

Compatibilities with 
Urban Areas 

Conditions that Support 
Implementation Implementation Challenges Ways to Alleviate 

Implementation Challenges 

Flood Fighting, 
Emergency 
Response and 
Flood Recovery 

Improve speed and 
effectiveness of 
response to flood. 
Clear identification of 
flood fighting, emergency 
response and recovery 
role. 
Overall improved 
protection of lives and 
property over the long 
term. 

Levees clear of obstacles (i.e., 
unmaintained/unpermitted 
encroachments, large woody 
vegetation) that otherwise could 
impair flood-fighting activities. 
Availability and accessibility of 
flood-fighting materials, especially 
for communities that lack easy 
access to these materials. 

Limited funding and institutional 
capacity. 
Financially punitive regulations 
governing non-jurisdictional response. 
Lack of comprehensive mutual aid 
agreements covering flood response. 
Confusion regarding flood-fight roles 
and responsibilities. 
Critical infrastructure located within the 
floodplain. 
Develop creative ways to communicate 
preparedness and the flood fight. 
Complicated Communication channels 
between local governing entities and 
the State. 
Regulatory constraints. 
Scale and complexity of urban 
communities. 
Lack of technical support for local flood-
fighting and evacuation plans. 
The number of potentially affected 
people and magnitude of potential 
damages. 

Provide adequate funding and 
identify appropriate means for 
reimbursement. 
Address policies and procedures 
that govern roles/responsibilities 
at federal, state, local level. 
Combine with land-use policy 
management actions that 
encourage compatible land uses 
with floodplain. 
Promote partnerships and 
mentoring. 
Promote clear technical, resource 
and procedural coordination and 
communication between the 
various levels of government 
(State and local). 
Promote regulatory streamlining 
for flood recovery. 
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Table B-3.  Management Actions Applicability Considerations from the Urban Areas Workshop (cont.) 
Management 

Action 
Category 

•Subcategory 

Compatibilities with 
Urban Areas 

Conditions that Support 
Implementation Implementation Challenges Ways to Alleviate 

Implementation Challenges 

Policy and 
Regulations 

More opportunity for 
compatible land-use 
management in urban 
areas where land use not 
yet fully developed. 

 National Flood Insurance Program as it 
related to varying levels of risk and 
rates – expand the pool. 
No clear policy on hydraulic impacts. 

Develop policy on hydraulic 
impacts. 

Finance and 
Revenue 

Regional rather than 
project-by-project 
development. 

Ability to identify federal interest. Tax revenues limit funding for 
maintenance and repair activities. 
Completing legislative requirements by 
2012. 
Complexity and cost of funding process. 
Funding for local system improvements 
often depend on fees from 
development. 

Leverage federal and multiple 
projects to make operations and 
maintenance more affordable. 

 
 

 



 Appendix B: 
 Considerations for Management Actions Applicability 

November 2010 B-33 

Considerations for Multi-Benefit Integration 

Round 2 workshops included one workshop that discussed how 
environmental, water supply, and other benefits can be integrated with 
management actions that have a primary focus on improving flood 
management. Within the context of CVFPP management actions, 
integration means looking beyond the incidental or ancillary benefits that 
may occur as a result of implementing flood management improvements, 
and incorporating features or actions that would strategically broaden the 
opportunities to achieve water supply, environmental restoration, or other 
benefits. The integration workshop examined the following considerations: 

• Opportunity for Strategic Integration – Opportunities to incorporate 
features or actions that would strategically broaden the benefits of the 
specific management action(s) to achieve water supply, environmental 
restoration, or other benefits. This requires looking beyond the 
incidental or ancillary benefits that may occur as a result of 
implementing flood management improvements. 

• Conditions Needed for Success and/or to Maximize Benefits of 
Strategic Integration – Physical, geographical, and other conditions 
that would need to be present for successful integration of the identified 
opportunities and/or to maximize the benefits of integration 
opportunities. 

•  Implementation Challenges to Integration – Obstacles, barriers, or 
impacts that might need to be overcome or alleviated to allow for 
successful implementation of the strategic integration opportunities into 
the specific management action(s). 

• Ways to Overcome Challenges and/or Maximize Benefits of 
Strategic Integration – Steps that can be taken to overcome or 
alleviate implementation challenges. 

Table B-4 summarizes the information generated from the integration 
workshop. 
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Table B-4.  Management Actions Considerations from the Multi-Benefit Integration Workshop 
Management 

Action 
Category 

•Subcategory 

Opportunity for Strategic 
Integration 

Conditions Needed for 
Success/Maximizing 
Benefits of Strategic 

Integration 

Implementation Challenges 
to Integration 

Ways to Overcome Challenges 
and/or Maximize Benefits of 

Strategic Integration 

Additional 
Floodplain and 
Reservoir 
Storage  
• Floodplain 

Storage 

Groundwater recharge. Soil conditions must be 
suitable for recharge. 
Groundwater overdraft 
conditions and/or local supply 
needs exist. 

Landowner willingness. 
Infrastructure needed to extract 
and deliver recharged 
groundwater. 
Feasibility as a groundwater 
recharge feature would require 
frequent inundation. 
Sediment deposition would affect 
groundwater recharge rates. 
Disruptive to existing land uses 
(agricultural practices and revenue 
generation). 
Water rights.  

Provide incentives to landowners 
(easements to compensate for 
changes in land uses). 
Improve public understanding of the 
benefits of multi-use floodplains, and 
the costs of maintaining hard flood 
control structures, bigger levees, and 
relatively narrow channels. 
Fund groundwater extraction and 
delivery facilities. 
Construct operable inlet/outlet features 
to allow inundation and recharge 
outside flood season. 
Provide regular maintenance of 
storage area to preserve recharge 
potential. 
Provide recovery/cleanup assistance 
after floods. 

Floodplain ecosystem 
functions and habitats 
(riparian, wetland, and shallow 
water habitat). 

Hydrologic and geologic 
conditions that sustain healthy 
ecosystems (as found in 
historical floodplains or flood 
basins). 
Proximity to existing habitat or 
connection to existing habitat 
corridors. 

Funding for long-term maintenance 
of restored habitat area. 
 Frequent flooding required for 
maximum environmental benefits.  
Fish stranding. 
Potential impacts to adjacent 
landowners (presence of 
endangered species). 

Pre-fund long-term maintenance at 
time of implementation. 
Increase sources and frequency of 
flooding. 
Construct low-flow channels and 
egress features to prevent stranding. 
Promote safe harbor agreements. 
Engage in long-term monitoring, active 
adaptive management, and pilot 
studies to determine how to best 
integrate ecosystem functions into 
flood management system. 
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Table B-4.  Management Actions Considerations from the Multi-Benefit Integration Workshop (cont.) 
Management 

Action 
Category 

•Subcategory 

Opportunity for Strategic 
Integration 

Conditions Needed for 
Success/Maximizing 
Benefits of Strategic 

Integration 

Implementation Challenges 
to Integration 

Ways to Overcome Challenges 
and/or Maximize Benefits of 

Strategic Integration 

Additional 
Floodplain and 
Reservoir 
Storage 
• Floodplain 

Storage 
(Cont.) 

Increased recreational 
opportunities. 

Recreational facilities that are 
compatible with periodic 
flooding. 

  

Increased flexibility of reservoir 
operations (flood 
management, water supply, 
environmental water, climate 
change adaptation). 

Coordination with upstream 
reservoir operations. 
Adequate additional floodplain 
area to accommodate flood 
pulses for slower release to 
connected streams over time. 

Limited capacity within levees for 
conveyance and storage. 
Water quality of pumped water out 
of flooded areas (toxics/fertilizers). 
Setback levees or floodplain 
storage may impact highly 
productive agricultural lands. 
Nuisance flooding. 
Damage to infrastructure in the 
floodplain, including erosion 
damage. 

Construct setback levees. 
Provide incentives to landowners 
(easements to compensate for 
changes in land uses). 
Construct inlet/outlet features to better 
control release of flood waters. For 
example, improve Butte Basin Flood 
Relief Structure, especially 3Bs, to 
function as designed, eliminating 
overflows (nuisance flooding) when 
Sacramento River is below flood stage. 
Use existing irrigation channels and 
increase roughness (vegetation) to 
slow flood water to reduce erosion. 
Maintain compatible agricultural 
operations in the floodway that provide 
economic incentives to remove debris 
after a flood event, which also 
maintains the carrying capacity of the 
floodway.  Potential reduction in 
recovery/cleanup assistance after 
floods. 

Improve water quality.  Need hydrologic connection 
between upland sources and 
functional wetlands that can 
filter upland runoff. 

Established overflow sites. Ensure hydrologic connectivity using 
modeling and early planning. 
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Table B-4.  Management Actions Considerations from the Multi-Benefit Integration Workshop (cont.) 
Management 

Action 
Category 

•Subcategory 

Opportunity for Strategic 
Integration 

Conditions Needed for 
Success/Maximizing 
Benefits of Strategic 

Integration 

Implementation Challenges 
to Integration 

Ways to Overcome Challenges 
and/or Maximize Benefits of 

Strategic Integration 

Additional 
Floodplain and 
Reservoir 
Storage  
• Reservoir 

Storage 

Increased surface water 
storage (supply) and water 
management flexibility. 

Requires location that meets 
system operational needs of 
flood, water supply, and/or 
ecosystem. 
Facilitation of water transfers 
and water markets. 
Reliable conveyance to and 
from facility to water needs or 
places of use. 

Significant coordination among 
implementing agencies and users 
required (allocation of storage 
space, operating rules, cost 
sharing, etc.). 
Private property and tribal lands 
issues for storage sites. 
Funding for new (or enlarged) 
storage, including allocation of 
costs to direct beneficiaries versus 
public benefits. 
Water rights. 
Potential aquatic and terrestrial 
impacts for storage expansion. 

 

Increased power generation. Coordination with storage 
multi-uses. 

  

Increased cold-water pool and 
improved operational flexibility 
for fisheries management. 

 Funding for new (or enlarged) 
storage, including allocation of 
costs to direct beneficiaries versus 
public benefits. 

 

Support for more natural 
hydrologic regime to improve 
ecosystem functions, including 
floodplain reconnections. 

 Water rights.  

Potential water quality 
benefits. 
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Table B-4.  Management Actions Considerations from the Multi-Benefit Integration Workshop (cont.) 
Management 

Action 
Category 

•Subcategory 

Opportunity for Strategic 
Integration 

Conditions Needed for 
Success/Maximizing 
Benefits of Strategic 

Integration 

Implementation Challenges 
to Integration 

Ways to Overcome Challenges 
and/or Maximize Benefits of 

Strategic Integration 

Additional 
Floodplain and 
Reservoir 
Storage 
• Reservoir 

Storage 
(Cont.) 

Recreation opportunities.    

Opportunity for developing 
small-area storage in 
watershed (ponds, lakes, etc. 
to benefit wildlife). 

   

Storage 
Operations 

Increased water management 
flexibility, including conjunctive 
use and climate change 
adaptation. 

Requires location that meets 
system operational needs of 
flood, water supply, 
ecosystem and/or 
hydropower. 
Combine with downstream 
groundwater recharge or other 
storage. 
Improved advanced weather 
forecast-based operations. 
Dam hardware (spillways, 
outlets, penstocks), which can 
release water in advance of 
flood event by using advanced 
weather forecast-based 
operations. 
Downstream channel 
improvements to 
accommodate flow change. 

Significant coordination among 
implementing agencies and users 
required (allocation of storage 
space, operating rules, cost 
sharing, etc.). 
Stakeholder confidence in using 
advanced weather forecasting to 
operate reservoir. 
Increase downstream 
durability/reliability to 
accommodate flow changes. 

Investigate potential permit 
coordination (see, e.g., MA-056). 
Use neutral, professional facilitators in 
all process design and holding of 
meetings. 
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Table B-4.  Management Actions Considerations from the Multi-Benefit Integration Workshop (cont.) 
Management 

Action 
Category 

•Subcategory 

Opportunity for Strategic 
Integration 

Conditions Needed for 
Success/Maximizing 
Benefits of Strategic 

Integration 

Implementation Challenges 
to Integration 

Ways to Overcome Challenges 
and/or Maximize Benefits of 

Strategic Integration 

Storage 
Operations 
(cont.) 

Support for more natural 
hydrologic regime to improve 
ecosystem functions. 

Combine with downstream 
restoration actions (floodplain 
and flood corridor), including 
frequently activated floodplain 
needed for ecosystem 
benefits. 

Lack of good analytical tools to 
identify alternatives. 

Use watershed boundaries to define 
spatial scale for integration application 
focus by scaling from large to small. 

Increase seasonal recreation 
opportunities. 

 Difficult to optimize multiple needs 
(water supply needs, hydropower 
production, recreation). 

 

Increased cold-water pool and 
improved operational flexibility 
for fisheries management.  

Robust water flow devices to 
mix water to control water 
temperature downstream from 
reservoir (i.e., temperature 
shutters, elephant trunk). 

  

Flood Protection 
System 
Modification  
• Reduce 

Physical Flow 
Constrictions  

Promote natural channel 
erosion and deposition 
processes. 

Combine with other 
improvements to 
transportation, utility 
infrastructure, others. 

Interagency coordination. . 

Improved fish passage. Locations where fish migration 
is constrained or habitat could 
be improved. 

Downstream impacts to flood 
management. 

 

Expanded capacity provides 
more flexibility for water 
management. 

Expanded floodway capacity 
(setback levees). 

Moving/Fixing railroads and 
bridges. 
Downstream impacts to flood 
management. 
Constraints due to urban 
development. 

Begin downstream and move up (if you 
expand the floodway in some sections 
but there isn’t the capacity 
downstream, nothing has been 
solved). 
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Table B-4.  Management Actions Considerations from the Multi-Benefit Integration Workshop (cont.) 
Management 

Action 
Category 

•Subcategory 

Opportunity for Strategic 
Integration 

Conditions Needed for 
Success/Maximizing 
Benefits of Strategic 

Integration 

Implementation Challenges 
to Integration 

Ways to Overcome Challenges 
and/or Maximize Benefits of 

Strategic Integration 

Flood Protection 
System 
Modification  
• Reduce 

Physical Flow 
Constrictions 
(cont.) 

Potential for synergistic 
operations and maintenance 
upgrades and cost reduction 
by removing physical 
constraints. 

Coordination needed with: 
local land owners, reclamation 
districts, and people with local 
knowledge. 

Removing all flow constrictions 
may negatively impact habitat, 
floodplain function, and/or 
recreation. 

 

Improved flexibility for 
restoration up and 
downstream from constriction 
point. 

Combine with removal of State 
Plan of Flood Control and 
other nonfederal levees that 
are nonfunctional. 

Removal of private levees beyond 
State Plan of Flood Control 
(upstream). 
Integration with emergency 
planning (evacuation). 
Impacts to existing land uses. 

Compensate affected landowners. 

Flood Protection 
System 
Modification  
• Bypasses 

Groundwater recharge. Soil conditions must be 
suitable for recharge. 
Groundwater overdraft 
conditions and/or local supply 
needs exist. 

Landowner willingness. 
Infrastructure needed to extract 
and deliver recharged 
groundwater. 
Feasibility as a groundwater 
recharge feature would require 
frequent inundation. 
Sediment deposition would affect 
groundwater recharge rates. 
Disruptive to existing land uses 
(agricultural practices and 
revenue generation). 
Water rights.  

Provide incentives to landowners 
(easements to compensate for changes 
in land uses). 
Improve public understanding of the 
benefits of multi-use floodplains, and the 
costs of maintaining hard flood control 
structures, bigger levees, and relatively 
narrow channels. 
Fund groundwater extraction and 
delivery facilities. 
Construct operable inlet/outlet features 
to allow inundation and recharge 
outside flood season. 
Regularly maintain storage area to 
preserve recharge potential. 
Provide recovery/cleanup assistance 
after floods. 
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Table B-4.  Management Actions Considerations from the Multi-Benefit Integration Workshop (cont.) 
Management 

Action 
Category 

•Subcategory 

Opportunity for Strategic 
Integration 

Conditions Needed for 
Success/Maximizing 
Benefits of Strategic 

Integration 

Implementation Challenges 
to Integration 

Ways to Overcome Challenges 
and/or Maximize Benefits of 

Strategic Integration 

Flood Protection 
System 
Modification  
• Bypasses 

(cont.) 

Floodplain ecosystem 
functions and habitats 
(riparian, wetland, and shallow 
water habitat). 

Hydrologic and geologic 
conditions that sustain healthy 
ecosystems (as found in 
historical floodplains or flood 
basins). 
Proximity to existing habitat or 
connection to existing habitat 
corridors. 

Funding for long-term maintenance 
of restored habitat area. 
 Frequent flooding required for 
maximum environmental benefits.  
Fish stranding. 
Potential impacts to adjacent 
landowners (presence of 
endangered species). 

Pre-fund long-term maintenance at 
time of implementation. 
Increase sources and frequency of 
flooding. 
Construct low-flow channels and 
egress features to prevent stranding. 
Promote safe harbor agreements. 
Engage in long-term monitoring, active 
adaptive management, and pilot 
studies to determine how to best 
integrate ecosystem functions into 
flood management system. 

Increased recreational 
opportunities. 

Recreational facilities 
compatible with periodic 
flooding. 
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Table B-4.  Management Actions Considerations from the Multi-Benefit Integration Workshop (cont.) 
Management 

Action 
Category 

•Subcategory 

Opportunity for Strategic 
Integration 

Conditions Needed for 
Success/Maximizing 
Benefits of Strategic 

Integration 

Implementation Challenges 
to Integration 

Ways to Overcome Challenges 
and/or Maximize Benefits of 

Strategic Integration 

Flood Protection 
System 
Modification  
• Bypasses 

(cont.) 

Increased flexibility of reservoir 
operations (flood 
management, water supply, 
environmental water, climate 
change adaptation). 

Coordination with upstream 
reservoir operations. 
Adequate additional floodplain 
area to accommodate flood 
pulses for slower release to 
connected streams over time. 

Limited capacity within levees for 
conveyance and storage. 
Water quality of pumped water out 
of flooded areas (toxics/fertilizers). 
Setback levees or floodplain 
storage may impact highly 
productive agricultural lands. 
Nuisance flooding. 
Damage to infrastructure in the 
floodplain, including erosion 
damage. 

Construct setback levees. 
Provide incentives to landowners 
(easements to compensate for 
changes in land uses). 
Construct inlet/outlet features to better 
control release of flood waters. For 
example, improve Butte Basin Flood 
Relief Structure, especially 3Bs, to 
function as designed, eliminating 
overflows (nuisance flooding) when 
Sacramento River is below flood stage. 
Use existing irrigation channels and 
increase roughness (vegetation) to 
slow flood water to reduce erosion. 
Maintain compatible agricultural 
operations in the floodway that provide 
economic incentives to remove debris 
after a flood event, which also 
maintains the carrying capacity of the 
floodway.  Potential reduction in 
recovery/cleanup assistance after 
floods. 

Improve water quality.  Need hydrologic connection 
between upland sources and 
functional wetlands that can 
filter upland runoff. 

Established overflow sites. Ensure hydrologic connectivity using 
modeling and early planning. 
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Table B-4.  Management Actions Considerations from the Multi-Benefit Integration Workshop (cont.) 
Management 

Action 
Category 

•Subcategory 

Opportunity for Strategic 
Integration 

Conditions Needed for 
Success/Maximizing 
Benefits of Strategic 

Integration 

Implementation Challenges 
to Integration 

Ways to Overcome Challenges 
and/or Maximize Benefits of 

Strategic Integration 

Flood Protection 
System 
Modification  
• Existing 

Levees 
(Raise, 
Restore, or 
Improve) 

Native riparian and shaded 
riparian aquatic habitat 
improvement and reduction of 
invasive/nonnative species. 

Locations where berms and 
other features can be 
accommodated within the 
existing flood corridor. 
Proximity to existing habitat or 
connection to existing habitat 
corridors. 
Effective design of vegetation 
on levees to reduce 
operations and maintenance 
costs. 

Vegetation management to 
preserve flood flow capacity. 
Funding for long-term 
maintenance of restored habitat 
features. 
Potential reluctance of regulatory 
agencies to accept nontraditional 
methods for erosion control that 
use vegetation. 

Construct sufficient capacity in some 
parts of the system to accommodate 
vegetation in other areas. 
Set up an endowment fund for long-term 
maintenance of restored habitat 
features. 
Implement small-scale demonstration 
projects on non-project levees, working 
with reclamation districts and other local 
groups that experiment with, and 
monitor effectiveness of, bio-
geotechnical erosion control methods. 

Recreation opportunities for 
trails on levees. 

Connectivity to existing trails 
and compatibility with adjacent 
property types and land uses. 

  

Create linkages between 
habitats and transitory storage 
(weirs, gates through levees). 

Proper design and operation 
of closure structures to 
minimize nuisance flooding 
and seepage. 

Identification of proper 
maintenance authorities. 
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Table B-4.  Management Actions Considerations from the Multi-Benefit Integration Workshop (cont.) 
Management 

Action 
Category 

•Subcategory 

Opportunity for Strategic 
Integration 

Conditions Needed for 
Success/Maximizing 
Benefits of Strategic 

Integration 

Implementation Challenges 
to Integration 

Ways to Overcome Challenges 
and/or Maximize Benefits of 

Strategic Integration 

Flood Protection 
System 
Modification  
• Setback 

Levees and 
New Levees 

Native riparian and shaded 
riparian aquatic habitat 
improvement, including habitat 
connectivity, migration 
corridors, fish passage, and 
increased area of frequently 
activated floodplains. 

Hydrologic and geologic 
conditions that sustain healthy 
ecosystems (as found in 
historical floodways and 
floodplains). 
Proximity to existing habitat or 
connection to existing habitat 
corridors. 
Adequate flow. 
Little or no existing 
infrastructure (pipelines, gas 
wells, etc.) in setback area. 
Uncontaminated soils, or soils 
that can easily be remediated. 
Potential setback levee areas 
need to avoid perched 
reaches of the river, where the 
river is above the elevation of 
the adjacent floodplains. 
Uncontaminated soils, or soils 
that can easily be remediated. 

Vegetation management to 
preserve flood flow capacity. 
Funding for long-term 
maintenance of restored habitat 
features. 
Fish stranding. 
Potential impacts to adjacent 
landowners (presence of 
endangered species). 
Disruptive to existing land uses 
(agricultural practices and 
revenue generation). 
Downstream effects on flows. 
Restoration projects between 
setback levee and river do not 
have incentives to remove debris 
after a flood event to maintain 
the carrying capacity of the 
floodway. 
Disruptive to Habitat 
Conservation Plan/Natural 
Community Conservation Plan 
plans that have targeted upland 
habitat restoration in same area 
as new setback levees. 

Design/Plan levees considering 
geomorphic conditions.  
Create endowments as part of setback 
levee budgets to cover costs of 
maintenance and no longer depend on 
State budgets. More money would be 
available if a longer implementation 
period (50 to 75 years) were considered. 
Address fish stranding concerns in 
project design (minimal contouring); 
monitor fish presence to find potential 
barrier problems and fix before fish 
become stranded. 
Promote safe harbor agreements. 
Reduce flood risk on the remaining land 
and thus make the region more secure 
for agriculture and upland restoration 
sites with a clear dedication of some 
portion of farmland to expand flood-
carrying capacity with a setback levee. 
Allow for wildlife friendly farming in 
setback area with provisions to pay for 
crop losses and investigate ways to 
make habitat sites a “good neighbor” to 
agricultural lands. 
Ensure design has restoration areas 
flood first before crops by using multi-
stage levees. 
Start downstream. 
Promote early communication and 
participation by Habitat Conservation 
Plan/Natural Community Conservation 
Plan participants in selection of areas for 
setback levees. 
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Table B-4.  Management Actions Considerations from the Multi-Benefit Integration Workshop (cont.) 
Management 

Action 
Category 

•Subcategory 

Opportunity for Strategic 
Integration 

Conditions Needed for 
Success/Maximizing 
Benefits of Strategic 

Integration 

Implementation Challenges 
to Integration 

Ways to Overcome Challenges 
and/or Maximize Benefits of 

Strategic Integration 

Flood Protection 
System 
Modification 
• Setback 

Levees and 
New Levees 
(Cont.) 

Increased recreation 
opportunities. 

Connectivity to existing trails 
and compatibility with adjacent 
property types and land uses. 

  

Operations and 
Maintenance 
• Dredging 

Beneficial reuse of dredged 
materials (recharging coarse 
sediment supply in 
undersupplied streams, reuse 
of sediment for fish habitat). 

Sediments should not contain 
hazardous materials. For 
dredge material reuse, work 
with Regional Water Quality 
Control Board to set criteria for 
“clean” sediment and reuse in 
habitat and upland areas.  
Timing of dredging needs to 
be considered (impacts to 
habitat, water quality, flood 
operations, other maintenance 
activities). 
Location available to prepare 
sediment for reuse. 
Materials must be of correct 
quality for specific end uses 
(grain size, amounts, etc.). 

Sediments in many Central 
Valley rivers/streams contain 
methyl mercury. 
Loss of fish habitat from dredging 
– problems with Endangered 
Species Act. 
Negative downstream/upstream 
effects on sediment 
transportation/deposition. 
Permitting obstacles to 
necessary dredging. 
Water quality impacts. 

Coordinate with regional methyl-mercury 
planning and control efforts when 
sediment must be removed. 
Use an integrated strategic management 
plan such as the Long-Term 
Management Strategy program in the 
bay for beneficial use of dredge spoils as 
a way to maximize beneficial reuse of 
materials while minimizing environmental 
risks. 
Ease or streamline permitting restrictions 
on dredging in existing channels and 
bypasses for important public flood 
protection purposes.  
Implement monitoring plans and 
advance planning to address water 
quality issues. 
Move sediments shorter distances but 
still within floodway for future fluvial 
transport downstream (salmonid habitat 
features). 
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Table B-4.  Management Actions Considerations from the Multi-Benefit Integration Workshop (cont.) 
Management 

Action 
Category 

•Subcategory 

Opportunity for Strategic 
Integration 

Conditions Needed for 
Success/Maximizing 
Benefits of Strategic 

Integration 

Implementation 
Challenges 

to Integration 

Ways to Overcome Challenges 
and/or Maximize Benefits of 

Strategic Integration 

Operations and 
Maintenance  
• Vegetation 

Management 

Invasive species management 
and promotion of native plant 
species to enhances 
sustainability and reduce costs 
over long term, and sequester 
carbon. 

Coordination on a regional 
scale with other efforts to 
eradicate nonnative/invasive 
species, and regional planning 
and weed inventory/mapping 
efforts. 
Match plant palettes to flood 
management and ecological 
needs. 
Proximity to existing native 
habitat. 

Lack of clear objectives for 
vegetation management 
(locally, regionally) and 
conflicts between federal laws 
and U.S. Army Corps of 
Engineers policies regarding 
vegetation on levees. 
Difficult for maintenance crews 
to distinguish between native 
and nonnative/invasive 
species. 
Funding mechanisms: 
Increased short-term costs for 
integrated weed management 
plans, and increased costs for 
debris removal from 
restoration sites, after flood 
events, to maintain the 
carrying capacity of the 
floodway while not damaging 
the restored habitat. 
Vegetation can increase 
channel roughness (as a 
system design parameter). 
Build in designed roughness 
when planning. 

Provide assurances, scientific references, 
and examples of successful projects to 
illustrate benefits of enhancing native plant 
species. Promote policy regulation and 
review. 
Continue Levee Roundtable efforts to 
develop more flexible and appropriate 
approach to existing vegetation on 
California levees. 
Work closely with environmental services 
staff and scientific aides to educate crews 
on appropriate species. environmental 
services staff and seasonal staff provide 
education to field crews, as needed. 
Improve technical, scientific, and practical 
knowledge and develop standards 
recognizing the distinction between 
beneficial and non-beneficial vegetation 
types. 
Develop funding mechanisms for regional 
integrated weed management planning. 
Set up an endowment fund for long-term 
maintenance of restored habitat features. 
Construct sufficient capacity in some parts 
of the system to accommodate vegetation 
growth in other areas. 
Integrate environmental stewardship into 
operations and maintenance manuals, and 
revise manuals to reflect current 
management practices.    
Explore inter-agency coordinated 
permitting approaches (see, e.g., MA-054, 
MA-055, MA-056, MA-033, MA-038). 
Promote Conservation Reserve Program. 
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Table B-4.  Management Actions Considerations from the Multi-Benefit Integration Workshop (cont.) 
Management 

Action 
Category 

•Subcategory 

Opportunity for Strategic 
Integration 

Conditions Needed for 
Success/Maximizing 
Benefits of Strategic 

Integration 

Implementation 
Challenges 

to Integration 

Ways to Overcome Challenges 
and/or Maximize Benefits of 

Strategic Integration 

Operations and 
Maintenance 
• Bank 

Stabilization 

Opportunities to increase 
shaded riverine aquatic and 
riparian habitats. 

Locations where berms, 
benches, and other habitat 
features can be 
accommodated within the 
existing flood corridor. 
Proximity to existing habitat or 
connection to existing habitat 
corridors. 

Potential reluctance of 
regulatory agencies to accept 
nontraditional methods, 
including conflicts with current 
U.S. Army Corps of Engineers 
policies related to vegetation 
on levees. 
Some biogeotechnical 
methods to control levee 
erosion are experimental. 
Funding for long-term 
maintenance of restored 
habitat features. 
Redirected downstream 
effects, effects on adjacent 
levees. 

Geomorphic analysis can help determine 
where natural bank stabilizers are 
needed/appropriate. 
Implement small-scale demonstration 
projects to experiment with, and monitor 
effectiveness of, new erosion control 
methods. 
Set up an endowment fund for long-term 
maintenance of restored habitat features. 
Use geomorphic analysis to determine 
where natural bank stabilizers are 
needed/appropriate. 

Ecosystem 
Functions 

See opportunities listed above.    

Floodplain 
Management 
• Flood-

proofing  

No direct opportunities for 
water supply or environmental 
integration. 

   

Floodplain 
Management 
• Other non-

Physical 
Actions 
(Education, 
Insurance, 
etc.)  

No direct opportunities for 
water supply or environmental 
integration. 
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Table B-4.  Management Actions Considerations from the Multi-Benefit Integration Workshop (cont.) 
Management 

Action 
Category 

•Subcategory 

Opportunity for Strategic 
Integration 

Conditions Needed for 
Success/Maximizing 
Benefits of Strategic 

Integration 

Implementation 
Challenges 

to Integration 

Ways to Overcome Challenges 
and/or Maximize Benefits of 

Strategic Integration 

Disaster 
Preparedness 
and Flood 
Warning  

No direct opportunities for 
water supply or environmental 
integration. 

   

Flood Fighting, 
Emergency 
Response, and 
Flood Recovery  

No direct opportunities for 
water supply or environmental 
integration. 

   

Policy and 
Regulations 

No direct integration 
opportunity, but could be used 
as tools to facilitate integration 
and overcome integration 
challenges. 

   

Permitting  

Direct integration opportunity 
with ecosystem functions 
(Remedial Action Management 
Plan, Corridor management 
strategies, Natural Community 
Conservation Plan). 

Willingness to consult early 
and often with local 
stakeholders and permitting 
entities to get them involved in 
project design, determine 
extent to which multiple 
benefits can be incorporated. 

Costs associated with ongoing 
coordination with multiple 
stakeholders. 

 

Finance and 
Revenue 

No direct integration 
opportunity, but could be used 
as tools to facilitate integration 
and overcome integration 
challenges. 
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