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7. Rural Areas and Small Communities 

7.1. Rural Areas and Small Communities within the Region 

For rural-agricultural areas, the 2012 CVFPP describes improving flood protection consistent 
with the preservation of rural-agricultural activities and viable local economies, and integration 
of actions to improve ecosystem services and functions.  

Guidance presented in the 2012 CVFPP also identified the goal of providing 100-year protection 
to small communities, where feasible.  The 2012 CVFPP defines small communities as 
developed areas with fewer than 10,000 residents.  Because small communities do not fall in the 
category of urban or urbanizing areas (10,000 or more residents, currently or within the next 10 
years), they are not required to meet State-mandated 200-year level of protection requirements 
for urban areas.  However, recent legislative changes imposed upon FEMA, via the Biggert-
Waters Flood Insurance Reform Act of 2012, will increase the rates of flood insurance for 
property owners that do not meet the Federal Emergency Management Agency (FEMA) standard 
100-year level (1 percent Annual Exceedance Probability (AEP)) of protection for properties 
located within the flood hazard zone.  These increases in rates will prompt small communities to 
reassess their costs and benefits for achieving or maintaining a 100-year level of protection.  

Small communities were identified in the CVFPP using the following data sources: 

 California Department of Finance 
 Census-Designated Places (CDP) 
 California List of Places (U.S. Geological Survey Topographic Quadrangle Maps) 

The 2012 CVFPP characterized the flood threats to small communities using attributes related to 
flood frequency, potential flood depth, and proximity to the nearest river.  These 
characterizations were then used to prioritize the small communities into four categories: 

 Group A (High Hazard) – Communities subject to high flooding frequency (greater than 
1 percent per year) and also subject to deep flooding conditions (potential flood depths 
exceeding 3 feet on average). 

 Group B (Moderate to High Hazard) – Communities subject to high flooding frequency 
(greater than 1 percent per year), subject to sheet flooding conditions (potential flood 
depths of less than 3 feet on average), and less than two miles from a major flooding 
source.   

 Group C (Low to Moderate) – Communities subject to high flooding frequency (greater 
than 1 percent per year), subject to sheet flooding conditions (potential flood depths of 
less than 3 feet on average), and more than two miles from a major flooding source. 

 Group D (Low Hazard) – Communities that are not subject to high flooding frequency 
(less than 1 percent per year). Improving protection facilities is one option to mitigate 
flood threats to small communities. This can be accomplished by strengthening 
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(reconstruction-in-place) existing levees, raising existing levees, and/or constructing new 
levees.  

During the development of this plan, the MUSR RFMP team was asked to re-examine the 
definition of ‘small community’, and then re-assess which areas are to be included in this list for 
purposes of this RFMP.  Stakeholders in the Regions express initial thoughts that some of the 
small communities listed in the 2012 CVFPP should fall more under the category of ‘rural areas’.  
The reasoning for the re-assessment did not have anything to do with goals and objectives of the 
region, as achieving a 100-year level of protection is important to all areas for providing NFIP 
cost relief.  Rather, the re-definition had more to do with local nomenclature.  A small 
community is typically thought of as a well-defined and easily distinguishable place.  Rural 
areas, on the other hand, are more disbursed and spread out and do not have a centralized group 
of structures or gathering places.  Therefore, the following definition was developed for purposes 
of this RFMP planning effort: 

Small Community:   A well-defined and easily distinguishable group of structures, 
containing 75 or more people, within a rural area. 

Using this definition and applying it to the small community populations outlined in Chapter 2, 
Ord Bend, Afton, and Glenn have all been reclassified as rural areas for this RFMP.  Table 7-1 
and Figure 7-1 shows an overview of the rural areas and small communities included in the Mid 
and Upper Sacramento River Regions. 

Table 7-1.  Summary of Small Communities and Rural Areas included in the MUSR Regions. 
Name Population* Flood Hazard 

Level assigned 
in 2012 CVFPP 

MUSR RFMP 
Categorization 

Gerber 1,060 B Small Community 
Hamilton City 1,759 B Small Community 
Butte City 107 B Small Community 
Upper Lake 1,052 C Small Community 
Nord 320 Not Available Small Community 
Durham 2,569 B Small Community 
Nelson 88 Not Available Small Community 
Richvale 244 Not Available Small Community 
Colusa 7,380 B Small Community 
Princeton 303 B Small Community 
Grimes 391 B Small Community 
Meridian 358 A Small Community 
Robbins 323 A Small Community 
Ord Bend 72 Not Available Rural Area 
Glenn 42 B Rural Area 
Afton 18 Not Available Rural Area 

*Based upon 2010 U.S. Census Data 
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Figure 7-1.  Overview of Small Communities in the MUSR Regions 
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7.2. Challenges 

 FEMA Floodplain Mapping and Rate Issues 

In the MUSR Regions, a significant portion of the rural-agricultural areas and small communities 
are mapped as FEMA Special Flood Hazard Areas (SFHA).  Recent legislative changes imposed 
upon FEMA, via the Biggert-Waters Flood Insurance Reform Act of 2012, do not provide the 
flexibility needed to sustain agriculture including the ability for reinvestment in infrastructure 
without unreasonable or cost-prohibitive measures.  In addition, landowners cannot afford the 
level of protection required to meet 100-year level-of-protection standards.  

The Biggert-Waters Act, which was signed by the President on July 6, 2012, attempts to shore up 
the National Flood Insurance Program (NFIP) by moving it towards risk-based pricing.  It 
eliminates premium subsidies for repetitive loss properties, property owners who do not take 
steps to mitigate, secondary homes and certain properties that have been protected from risk-
based rates by grandfathering. 

The NFIP collects more than $3.5 billion in annual premium revenue, and FEMA estimates that 
an additional $1.5 billion annually is needed from subsidized policyholders for it to get 
financially even. 

FEMA estimates that about 20 percent of its 5.5 million policyholders — about 1.1 million — 
receive subsidies.  Under Biggert-Waters, about 250,000 of them will see immediate increases: 
business owners, those owning second homes and people with frequently flooded properties.  
Below is a summary of what’s changing: 

 Rates for most properties will increase 
 Subsidized rates for non-primary residences are being phased out 
 Other subsidized rates will be eliminated over time 
 When a community adopts a new flood map, discounts like grandfathering will be phased 

out – meaning premiums will increase over time 

In addition to high insurance rates, homes designated in FEMA floodplains that have high  
potential flood depths also carry tough restrictions which make it almost impossible to rebuild (in 
the event of a disaster) or remodel, as these improvements be built at or above the base flood 
elevations (BFE).  Specifically, in order to meet the FEMA regulatory requirements, structures 
must be wet flood proofed, dry flood proofed, or elevated.  These requirements are often 
infeasible or cost prohibitive, especially in areas protected by levees with the potential for deep 
flooding.  In addition, all federally backed mortgages for properties in SFHAs require federally 
mandated flood insurance, which further complicates matters for property owners looking to sell 
their home or business. 

On March 21, 2014, President Obama signed the Homeowner Flood Insurance Affordability Act 
of 2014 into law.  This law repeals and modifies certain provisions of the Biggert-Waters Flood 
Insurance Reform Act, which was enacted in 2012, and makes additional program changes to 
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other aspects of the program not covered by that Act.  Many provisions of the Biggert-Waters 
Flood Insurance Reform Act remain and are still being implemented. 

The new law lowers the recent rate increases on some policies, prevents some future rate 
increases, and implements a surcharge on all policyholders.  The Act also repeals certain rate 
increases that have already gone into effect and provides for refunds to those policyholders.  The 
Act also authorizes additional resources for the National Academy of Sciences (NAS) to 
complete an affordability study. 

Table 7-2, released in January of 2013, shows what FEMA rates would have been under Biggert-
Water. While the Homeowner Flood Insurance Affordability Act negated these proposed rate 
increases, it should be assumed that this will only be a temporary reprieve, and small 
communities should continue to seek at least a 100-Year level of flood protection,  

Table 7-2.  Biggert-Waters Proposed Flood Insurance Rates (Released January 31, 2013) 
Single Family One Story, 
No Basement/Enclosure 

Post FIRM AE Zone 

$250,000 Building Coverage 

Lowest Floor Elevation 
Difference 

Building Coverage 
Only 

With $100,000 Contents Coverage
Flood Insurance Premium

3 feet above $376 $561 

2 feet above $448 $633 

1 foot above $660 $845 

At Base Flood $1,359 $1,724 

1 foot below $4,527 $5,255 

2 feet below $5,924 $8,308 

3 feet below $7,204 $10,554 

4 feet below $9,551 $14,370 

6 feet below $18,830 $28,535 

FEMA has actively begun analyzing and prioritizing implementation of the Homeowner Flood 
Insurance Affordability Act. While the new law does require some changes to be made 
retroactively, applying to certain policies written after July 6, 2012, other changes require 
establishment of new programs, processes and procedures. 

FEMA’s initial priority is assessing potential changes to the NFIP’s business processes to stop 
policy increases for certain subsidized policyholders as outlined in the Act.  More information on 
the new law and its impacts on the NFIP will be forthcoming. Even with all of the recent changes 
to the NFIP, it is important to remember that homes and businesses located in the rural areas and 
small communities provide the necessary support and foundation which allows the adjacent 
agricultural industry to thrive.  Without these communities, agriculture and the local and state 
economy will suffer; these are the communities where people working in agriculture gather to 
worship, shop, socialize, educate their children, and conduct business. The NFIP still does not 
currently take into consideration the unique interdependency and tenuous economic balance that 
exists between the agriculture industry and adjacent small communities as compared to 
urbanized economies.  Without recognizing the unique characteristics of agricultural and small 
communities in the NFIP structure, and by instead applying an urban-focused flood insurance 
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standard that imposes high cost flood insurance and strict building restrictions, the existing 
agriculture enterprises and their dependent small communities will continue to degrade and 
ultimately fade away. 

 Project Funding 

In general, rural areas and small communities alone cannot afford the necessary capital 
improvements that are needed to achieve a 100-year level of flood protection.  The initial costs 
presented in the 2012 CVFPP for implementing structural levee improvements to bring 
individual small communities up to a 100-year level of protection range from roughly $6 to $75 
million, well above the level that could be funded locally by small communities. 

Many rural areas and small communities are categorized as economically disadvantaged 
communities. ‘Economically Disadvantaged’ is defined as a community with an annual median 
household income that is less than 80 percent of the Statewide annual median household income.  
Out of the 16 identified small communities within the Regions, half of them are classified as 
economically disadvantaged. 

 Project Implementation 

As described in Section 3, project implementation is very difficult for rural areas and small 
communities to achieve on their own.  In most cases, there is no existing city council or local 
agency with legal authority to approve and administer contracts on behalf of the community.  
Responsibility thus falls onto the respective County or the rural LMA, which often lack access to 
the additional funding or staffing requirements needed to carry out such projects. 

7.3. Potential Management Strategies 

 Changes in Agricultural Floodplain Regulation 

As discussed in Chapter 2, the agricultural industry has a dramatic impact on the overall 
economy of the MUSR Regions.   The Regions’ economies rely in large part upon the viability 
and success of the agricultural industry and its production.  In order for the MUSR Regions to 
continue to sustain a strong agricultural economy, it is apparent that changes are needed to the 
National Flood Insurance Program that will promote the long-term sustainability of agriculture.   

To effect the needed changes to the NFIP, the Agricultural Flood Management Alliance (AFMA) 
was formed in 2012 as a national coalition of local agencies, organizations, and individuals 
interested in protecting the long-term viability of agricultural communities, industries, and 
operations located in the FEMA regulatory floodplain.   AFMA is concerned that the current 
approach under the NFIP places a disproportionately impactful economic burden on agricultural 
communities in the mapping of Special Flood Hazard Areas (SFHAs) which imposes highly-
restrictive flood protection regulations and establishes burdensome flood insurance rates.  In 
particular, AFMA is seeking changes to the building limitations on structures needed to support 
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agricultural production, storage, and processing. Further, AFMA is supporting an approach in 
which flood insurance is offered at a rate which is variable depending upon the risk, but which 
makes flood insurance a meaningful and affordable option for the property owner. 

AFMA is pursuing the creation of a new agricultural flood hazard area under the NFIP. This new 
zone would apply to established agricultural areas that would otherwise be mapped into the 100-
year floodplain and would help ensure that agriculture and the communities it supports continue 
to thrive. The new zone would include provisions for agricultural and small dependent 
communities that allow for practical and feasible replacement of and reinvestment in industrial 
and commercial structures, to ensure long term socio-economic sustainability. Stakeholders 
within the MUSR RFMP area strongly support AFMA’s efforts. 

 Grant Funding and Project Implementation Assistance for Small 
Community Flood Control Improvements 

Recent updates from DWR have indicated that future grant funding will be available for small 
community flood control improvements.  Currently, draft guidelines for the funding 
requirements are scheduled to be released in late 2014.   

The RFMP widely supports the concept for allocating grant funding to small communities and 
rural areas.  However, due to the previously mentioned challenges that these areas face with 
project implementation, it is very difficult for small communities to plan for, apply for, and 
administer the grant funding awards.  It is also important, if not critical, that certain requirements 
associated with the grant funding agreements be minimized; such as the local cost share 
percentage, retention of grant funds, and timeframes for payment approval and release. 

In addition, the funding of flood improvements for small communities and rural areas should not 
necessarily need to target a specified level of protection.  Instead, it could focus on those 
identified and known deficiencies at specific areas based upon recent levee inspections or local 
knowledge. This may provide a more cost-effective approach to improving flood protection in 
rural areas and small communities.   

 Critical Infrastructure Identification and Flood Contingency Planning 

Critical infrastructure identification and flood contingency planning is vital for the small 
communities and rural areas located within the MUSR Regions.  These topics are covered in 
detail in Chapter 5 of this RFMP. 

  Non-Structural Solutions 

Non-structural measures reduce flood risk without significantly altering the nature or extent of 
the flooding. This is achieved by changing the use made of the floodplains, or by adapting 
existing uses to the flood hazard.  Nonstructural methods include options such as the 
construction of floodwalls, floodproofing, relocating structures or critical infrastructure, 
installing flood warning and preparedness systems, developing detailed emergency response 
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contingency plans, implementing land use restrictions, and designating or acquiring flood prone 
areas.   

In addition the following concepts could be explored to help mitigate the effects of the 
impending FEMA regulations on small communities and rural areas: 

 Direct or support action by FEMA to develop and use insurance actuarial rates that reflect 
the actual flood risks within each levee-protected zone, based on best available 
hydrologic, hydraulic, and geotechnical analyses. This would lead to more efficient 
allocation of investment resources based on true economic risk, with regional and 
national economic benefits. It is important to keep in mind that levees provide protection, 
even if they are not certifiable. An actuarial rating system should be developed for 
unaccredited levee systems to avoid imposing undue burdens on agricultural 
communities. 

 Regional agencies and communities may take advantage of federal and State risk 
mitigation actions, such as flood proofing and elevating residential and nonresidential 
structures. Where such flood risk reductions are not feasible, federal and State funds for 
relocating, selling, or demolishing at-risk structures may be available. 

 Establish State and federal post-disaster recovery programs that recognize the national 
importance of sustainable agriculture, the consistency of agriculture with the wise use of 
floodplains, and that recovery from flooding due to levee failures in SFHAs should be an 
integral part of such sustainable land use.  Such post-disaster recovery programs could 
include low-interest loans, grants, technical assistance, and other tools, which could be 
developed in consultation with agricultural interests, in order to speed post-disaster 
recovery to the agricultural industry and the small communities that support it. They 
could include linkages to incorporating additional wildlife-friendly agricultural practices 
to attract more favorable loans and grants while accomplishing State and national 
environmental restoration goals. 

Another avenue for communities to pursue might be qualification for the Federal Emergency 
Management Agency (FEMA) Zone D designation rather than Zone AE.  The Zone D 
designation is used where there are possible but undetermined flood hazards, but no definitive 
analysis of flood hazards has been conducted.  Areas that are designated Zone D are often 
undeveloped and sparsely populated.  There are no federal restrictions on building new structures 
in Zone D and flood insurance is not required although it can be purchased through the NFIP 
(historically at high rates that reflect the uncertainty of the flood hazard.)  

Although the State has recently collected some geotechnical data on the levee systems protecting 
small communities within the Regions, no definitive analysis of flood hazards has been 
conducted.  For some communities, levees have generally performed reasonably well, having 
withstood the flood of record in 1986 and another large flood in 1997, and have not experienced 
a levee failure in the past 100 years.  These levee systems are thought to meet NFIP freeboard 
requirements but may not meet the more rigorous levee embankment and foundation stability 
standards that have recently been applied in urban levee evaluations.  This uncertainty supports 
the Zone D designation.  
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The argument for using Zone D in the Sacramento Valley for rural areas and small communities 
with suitable levee systems would be as follows: Use of this designation in combination with 
appropriately priced insurance rates and local controls on new development would promote rural 
economic sustainability without subjecting the Federal government or the nation’s taxpayers to 
undue liability.  Indeed, the affected areas would remain sparsely populated but highly 
productive agriculturally. 

Given the State’s overarching responsibility for managing the rural levee systems which may be 
eligible for the Zone D designation, it would make sense for the State perhaps through its Central 
Valley Flood Protection Board to play a formal role in the Zone D designation process.  The 
State is a recognized NFIP community.  In this instance, the State would seek recognition from 
FEMA of the rural areas within the State Plan of Flood Control that could qualify for Zone D 
designation.  These areas would need to meet the following criteria:  

 The levee system protecting the area meets FEMA 100-year freeboard requirements;  
 The area has no history of substantial or repetitive flood loss claims; and  
 The area is governed by a locally adopted floodplain management plan containing 

appropriate local land use controls, risk notification protocols, levee operation and 
maintenance standards, and emergency response plans which have been reviewed and 
approved by the State.  

Once the potentially eligible areas are mapped, local communities would be able to request the 
designation through the State to FEMA by providing the requisite documentation of a State 
approved floodplain management plan.  Insurance in the rural areas which qualify for the Zone D 
designation would be available through a group insurance program administered by the State. 
Zone D designations would be renewable on a 10 year cycle. 

 Improved Flood Depth Mapping 

Most of the rural areas within the Regions are classified as either Zone A or Zone X and no 
detailed hydraulic mapping exists for locals to use to determine what the potential flood depths 
would be during a flood.  It is recommended that additional hydraulic modeling be completed to 
further analyze potential 100-year and 200-year levee breach and flood scenarios in order to 
provide more detailed information to stakeholders in these areas.  Figure 7-2 shows an overview 
of the areas within the Mid and Upper Sacramento River Planning Area where more detailed 
floodplain mapping is recommended.  These areas were identified from local stakeholder input 
during development of this RFMP. 
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Figure 7-2.  Overview of areas where more detailed Flood Inundation Mapping is needed 

 
Note:  Approximate areas where more detailed mapping is needed are shown in blue; related river reaches are shown in red.  
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Currently, DWR is in the process of defining work which will map residual floodplains for 
various potential breach scenarios within the Regions.  It is recommended that this work be 
coordinated with the RFMP planning team so that local input regarding desired breach locations 
can be relayed.  In addition, it is also recommended that the potential breach scenarios consider a 
variation of river channel n-values, so that uncertainty in future vegetation growth can be 
accounted for.  For example, breach scenarios could be analyzed for existing river channel 
condition, ideal river channel conditions (lower channel roughness), and unmaintained river 
channel conditions (higher channel roughness) in order to determine the effects that these have 
on the overall residual floodplains. 

7.4. Potential Small Community Solutions 

This section provides an overview of the various small community solutions proposed in the 
2012 CVFPP within the MUSR Planning Area, and presents additional conceptual solutions 
developed from existing information, local guidance, and input received from local stakeholders 
for improving flood protection to the local community.  

The 2012 CVFPP (Volume IV, Attachment 8J, Appendix C)  looked at conceptual design and 
cost estimates for providing a 100-year level of flood protection for small communities within 
the Systemwide Planning Area through physical modifications to the flood protection system 
(remediation of existing levees and/or construction of new levees).  Engineering solutions were 
presented for each community based upon preliminary information from the Non-Urban Levee 
Evaluation Program and the most recent (undocumented) floodplain inundation modeling data 
available at that time.  The engineering solutions were not generated through detailed alternative 
analyses that considers site-specific details, and the cost estimates presented in the 2012 CVFPP 
for providing 100-year level of protection do not consider interior drainage.  The conceptual 
small community alternatives presented in Attachment 8J of the 2012 CVFPP were not adopted 
by the CVFPB as part of Resolution No. 2012-25. 

In many cases the 2012 CVFPP proposes a ring levee as a first alternative to remedy flood 
inundation in the community.  The cost of improving an adjacent system levee along with the 
required new levee to enclose the community will be very high relative to the population 
protected.  Therefore, the ring levee is not typically the most economically feasible solution.  In 
addition, the 2012 CVFPP conceptual solutions were generally not supported by local 
stakeholders and jurisdictions as a preferred alternative.  Other, more cost effective and direct 
ways to address local flood problems must be developed and brought forward into discussion. 

Conducting detailed hydrologic and hydraulic analyses to identify and analyze small community 
deficiencies is beyond the scope of this MUSR RFMP.  However, the DWR Central Valley 
Floodplain Evaluation and Delineation (CVFED) program and the Central Valley Hydrology 
Study (CVHS) have developed new hydrologic & hydraulic (H&H) models for many areas 
within the MUSR Regional boundary.  In order to gain a better understanding about the types of 
structural improvements that could be implemented to protect the community from a 100-year 
flood, pre-feasibility level investigations were completed using the existing information and 
modeling tools provided by DWR and the USACE. 
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For the pre-feasibility level H&H investigations, various levee breach simulations were run using 
the existing CVHS and CVFED models.  In general, levee breach simulations were conducted 
both upstream and downstream of select small communities for an approximate 100-year event 
to gain a better understanding about the flood flow characteristics of the surrounding area.  The 
breach locations were selected based upon the general topography of the area and did not factor 
in any historical or existing levee deficiency information.  Also, the levee was breached at the 
beginning of the flood event, simulating an ‘open hole’ in the levee.  This criteria is consistent 
with prior FEMA mapping policy and represents a conservative approach when determining and 
mapping flood risk.  The results of the simulations were then used to help inform the RFMP team 
about the types of 100-year solutions that may be feasible. 
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 Colusa 

The City of Colusa was incorporated in 1868. Colusa is located along the west bank of the 
Sacramento River in Colusa County.  It lies at an elevation of 52 feet and is approximately 1.8 
square miles. Colusa has a reported population of 7,380 people as of the 2010 census. 

Figure 7-3.  Aerial view of the City of Colusa 
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Conceptual Alternative Presented in the 2012 CVFPP 
The 2012 CVFPP determined that reconstruction-in-place repairs along the right bank levee of 
the Sacramento River, in combination with construction of a training levee extending along the 
north and west of Colusa, would protect the community from a 1 percent AEP flood.  The 
recommended repairs along the right bank of the Sacramento River include remediation for 
under-seepage, through-seepage, and freeboard and geometry for the first levee segment, and 
under-seepage, through-seepage, and erosion for the second segment.   

RFMP Conceptual Alternatives: 
For the City of Colusa, three 500 foot wide breach scenarios were evaluated to better understand 
the flood flow characteristics for the surrounding area.  Locations were chosen upstream and 
downstream of the City to determine the feasibility of repairing the existing levee (directly 
adjacent to the community) in-place.  The three breach locations were also selected to help verify 
if a training levee located to the north or south of the City would be necessary assuming the 
existing levee adjacent to the City is repaired. 

The breach 20,000 ft upstream of Colusa is shown in Figure 7-4 and has a peak flow of 
approximately 20,000 cfs.  The breach 21,000 ft downstream of Colusa is shown in Figure 7-5.  
Figure 7-5 and has a peak flow of approximately 10,500cfs.  The breach 30,500 ft downstream of 
Colusa is shown in Figure 7-6 and has a peak flow of approximately 16,750 cfs. 

The investigative results show that the City does not get inundated from potential levee breaches 
as you move south along the levee.  For the southern breaks, floodwaters generally flow towards 
the south/southwest with only minor (less than a foot) flooding encroaching upon parts of the 
industrial area located at the southern end of the City.  Therefore, if the section of levee adjacent 
to the City is rehabilitated, a training levee would likely not be needed to protect the City from 
potential breaches located to the south.   

For a northern breach scenario, the floodwaters generally flow in a southwestern direction and 
overtop the Powell Slough Phase 1 levee, inundating western portions of the City.  Therefore, a 
larger northern training levee is likely required in order to completely protect the City from a 
100-year northern Sacramento River breach scenario.  However, more analysis is needed to 
determine whether or not the training levee would have to extend from the eastern end of the 
existing Powell Slough Phase I levee and connect to levees along the Sacramento River. 

Per the DWR NULE investigations, there are only two locations just upstream of the Colusa 
Bridge where geometry deficiencies exist.  All other segments adjacent to the City are shown to 
have no geometry deficiencies.  In addition, the levee reach directly adjacent to Colusa does not 
contain any freeboard deficiencies when analyzing the 1957 design capacity.  The design 
capacity is 65,000 cfs through this reach and the 100-year and 200-year CVHS flows are 
approximately 50,300 cfs and 50,900 cfs respectively.  Therefore, it can be assumed that 
freeboard would not be an issue for both the 100-year and 200-year events. 

For rehabilitating the existing levee in place, existing information shows that the section south of 
Colusa Bridge would need to be rehabilitated in order to primarily address underseepage issues 
(see Figure 7-7).  Assuming that a cutoff wall is installed for an approximated length of four 
miles, the planning-level estimated cost of the remediation fix would be about $40 million 
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dollars.  This assumes an approximate cost of $10 million per mile for construction of a cutoff 
wall.  

For the section north of Colusa Bridge, existing information shows that the levee needs to be 
rehabilitated to address both underseepage and through seepage issues (see Figure 7-8).  
Therefore, the likely remediation alternative would consist of a cutoff wall for Reach A (just 
north of Colusa Bridge), and a drained stability berm for the northern Reach B.  The NULE costs 
associated with these remediation alternatives are approximately $7.8 million for Reach A, and 
$7.9 million for Reach B.  Therefore, the total combined costs for remediating the Sacramento 
River levee adjacent to the City is approximately $56 million dollars. 

Figure 7-9 shows an overview of the above described 100-year conceptual plan for the City of 
Colusa.  Based upon the above investigative results, a feasibility study is warranted to determine 
the following:  

 The upstream and downstream extents of the levee rehabilitation work needed (i.e. 
exactly how far upstream and downstream do you have to rehabilitate the levee in order 
to prevent floodwaters from entering the community) 

 The improvements & associated costs required for the northern and western training 
levee to protect the City from a potential northern breach along the Sacramento River 

 Verification about whether a complete northern training levee is needed 
 Pre-design alternatives for the levee improvements 
 More detailed cost/benefit information 
 Funding and financing alternatives 

DWR has indicated that it plans to distribute funding to improve flood protection in rural areas 
via an upcoming Small Community Grant Program.  It is anticipated that draft grant guidelines 
for this program will be released by the end of 2014 and early indications are that feasibility 
studies will be eligible for a 100% state funded cost share. 
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Figure 7-4.  500-ft Breach 20,000ft Upstream of Colusa 
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Figure 7-5.  500-ft Breach 21,000ft Downstream of Colusa 
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Figure 7-6.  500-ft Breach 30,500ft Downstream of Colusa 
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Figure 7-7.  Levee Deficiencies South of Colusa 

 
Source: DWR NULE  
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Figure 7-8.  Levee Deficiencies North of Colusa 

 
Source: DWR NULE
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Figure 7-9.  RFMP Conceptual 100-Year Alternative for Colusa 
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 Grimes 

Grimes is an unincorporated community located along the west bank of the Sacramento River in 
Colusa County.  Grimes sits at an approximate elevation of 46 feet and has a population of 391 
people as of the 2010 census. 

Figure 7-10.  Aerial view of Grimes 
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Conceptual Alternative Presented in the 2012 CVFPP 
The 2012 CVFPP determined that reconstruction-in-place repairs along the right bank levee of 
the Sacramento River, in combination with construction of a training levee south of Grimes, 
would protect the community from a 1 percent AEP flood.  Recommended repairs along the right 
bank of the Sacramento River include remediation for under-seepage, through-seepage, 
nonseepage- related stability, erosion, and freeboard.   

RFMP Conceptual Alternatives 
For Grimes, three 500 foot wide breach scenarios were evaluated to better understand the flood 
flow characteristics for the surrounding area.  Locations were chosen upstream and downstream 
of the community to determine the feasibility of repairing the existing levee in-place.  The three 
breach locations were also selected to help verify if a training levee located to the north or south 
of Grimes would be necessary assuming the existing levee adjacent to Grimes is repaired. 

The breach 23,000 feet upstream of Grimes is shown in Figure 7-11 and has a peak flow of 
approximately 13,200 cfs.  The breach 6,000 feet upstream of Grimes is shown in Figure 7-12 
and has a peak flow of approximately 14,200 cfs.  The breach 4,500 feet downstream of Grimes 
is shown in Figure 7-13 and has a peak flow of approximately 15,000 cfs. 

The investigative results show that for breaches upstream and downstream of Grimes, the flood 
waters flow towards the southwest and do not encroach within the extents of the community.  
Therefore, Grimes could be brought up to a 100-year level of protection by repairing the existing 
levee in-place and by certifying it to 100-year standards.  The results also show that a training 
levee would not be needed to bring the community up to a 100-year level of protection. 

Per the DWR NULE investigations, the levee reaches adjacent to Grimes do not contain any 
geometry or freeboard deficiencies when analyzing the 1957 design capacity.  Because the 
design capacity is 66,000 cfs, and the 100-year CVHS flow is approximately 50,000 cfs, it can be 
assumed that freeboard would not be an issue for this reach of levee during the 100-year event. 

For rehabilitating the existing levee in-place, existing NULE information shows that the section 
of levee south and directly adjacent to Grimes suffers from under-seepage deficiencies, while the 
section just north suffers from both underseepage and through-seepage deficiencies.  No levee 
stability deficiencies have been identified.  Therefore, the likely remediation alternative would be 
a cutoff wall with a planning-level cost of approximately $20-million dollars.  The cost assumes 
a 2-mile length of cutoff wall improvements at an estimated $10-million per mile.  Figure 7-15 
shows an overview of this 100-year conceptual solution. 

Based upon the above investigative results, a feasibility study is warranted for the small 
community of Grimes to determine the following: 

 The upstream and downstream extents of the levee rehabilitation work needed (i.e. 
exactly how far upstream and downstream do you have to rehabilitate the levee in order 
to prevent floodwaters from entering the community) 

 Pre-design alternatives for the levee improvements 
 More detailed cost/benefit information 
 Funding and financing alternatives 
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DWR has indicated that it plans to distribute funding to improve flood protection in rural areas 
via an upcoming Small Community Grant Program.  It is anticipated that draft grant guidelines 
for this program will be released by the end of 2014 and early indications are that feasibility 
studies will be eligible for a 100% state funded cost-share. 
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Figure 7-11.  500-ft Levee Breach 23,000ft Upstream of Grimes 
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Figure 7-12.  500-ft Levee Breach 6,000ft Upstream of Grimes 

 



Mid and Upper Sacramento River   
Regional Flood Management Plan  Page 7-27 November 10, 2014 

Figure 7-13. 500-ft Levee Breach 4,500ft Downstream of Grimes 
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 1 

Figure 7-14.  Levee Deficiencies Adjacent to Grimes 2 

3 
Source: DWR NULE4 
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Figure 7-15.  RFMP 100-Year Conceptual Alternative for Grimes 
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 Gerber 

Gerber is an unincorporated small community located along the west bank of the Sacramento 
River.  Gerber sits at an approximate elevation of 226 feet and has a population of 1,060 per 
2010 Census data. 

Figure 7-16.  Aerial view of Gerber 
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Conceptual Alternative Presented in the CVFPP 
Not Assessed in the 2012 CVFPP. 

RFMP Conceptual Alternatives 
Gerber has an existing levee along its southern boundary to protect it from flooding from Elder 
Creek.  Gerber also has levees to the north and east to protect it from backwater flooding from 
the Sacramento River.  The 1957 design flow for Elder Creek is 17,000 cfs.   

As part of the NULE investigations, DWR analyzed the deficiencies currently associated with 
passing the 1957 design flow.  The investigations concluded that the levees protecting Gerber 
contain underseepage, through-seepage, landside stability, and geometry deficiencies (see Figure 
7-17 and Figure 7-18).  

Per recent CVHS hydrology, the 100-year flow for Elder Creek is roughly 20,000 cfs.  
Therefore, significant changes in channel geometry would be needed in order for Elder Creek to 
convey the 100-year flow with 3-feet of freeboard.  However, only minor parts of the small 
community of Gerber are currently mapped within the 100-year SFHA since natural topography 
conveys water to the south and east, away from the town.   

The following actions, outlined in Tehama County’s Flood Mitigation Plan, are the respective 
actions that are recommended for implementation to mitigate the adverse impacts from flooding 
within the small community of Gerber: 

Action: Formulate Design Criteria and Standards to Handle Storm Runoff Quantity and Quality 
Estimated Cost: $50,000 

There is a lack of detailed information regarding existing drainage patterns and floodplains in 
areas of existing development and, in most cases, areas where future development will likely 
occur.  As a consequence, implementation of a “no adverse impact” management policy is 
problematic.  For example, FEMA has identified SFHAs near Gerber, but the BFE’s are not 
always available.  In order for the administrators of the NFIP and county/city building 
departments to discharge their duties responsibly, it is important that the basis for design of 
infrastructure for storm runoff be consistent throughout the county in both the incorporated and 
unincorporated areas.  Furthermore, it is important that the jurisdictional entities provide the 
basis for design and standards to the public to achieve consistency throughout the community 
over time rather than reviewing material offered by the development community whether it is for 
a single structure or several structures. 

Action: Prepare Topographic Mapping of the Valley Area of Tehama County  
Estimated Cost: $300,000 

A significant number of the Damage Survey Reports and NFIP claims are outside of FEMA- 
designated SFHAs.  The determination of the causes of flooding on existing structures and the 
siting of new facilities, so as not to be adversely impacted by flooding or adversely impacting 
adjacent or neighboring properties, is problematic due to the lack of topographic data and 
mapping.  Detailed topographic mapping is a prerequisite to implementing several of the actions 
recommended to reduce flood risk.  Accordingly, it is recommended that the central portion of 
Tehama County be mapped to provide the foundational information for administering the NFIP 
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and for the review of improvement plans and issuing building permits.  It is deemed to be more 
cost-effective to provide the continuity in the mapping throughout the central area of the county 
rather than for a number of site-specific areas.  The utility afforded by this information will be 
extremely beneficial to the county and its citizens.  The mapping should be developed with a 
minimum specification for a 2-foot contour interval  

Action: Perform a Detailed Floodplain Analysis to Determine Drainage Patterns, the Extent and 
Cause of Flooding, and to Establish BFE’s to Administer the NFIP and Floodplain Management 
Regulations 
Estimated Cost: $75,000 

The Gerber area is afforded some protection by levees; however, its internal drainage system 
appears deficient and warrants investigation.  As noted earlier in this report, a significant amount 
of the projected increase in population in Tehama County is expected to occur in the 
unincorporated areas of the county. The unincorporated areas of the county are also where the 
greatest amount of flood damage has occurred in the past. 

The prospects for the amount of losses to increase are high under present conditions as the 
information required to properly advise citizens and to administer sound regulations or policies is 
seriously lacking.  The county and cities do not have consistent design criteria or standards to 
address storm runoff and as a consequence those actions are a prerequisite to this action since the 
supplemental surveys and hydrologic and hydraulic modeling will require parameters set forth in 
the design criteria.  Performing the analyses will also require detailed topographic mapping in 
accordance with the action described previously.   

Action No. 6     Determine the 100-Year Floodplain along the Sacramento River to be used for 
the NFIP – FEMA FIRM vs. USACE Comprehensive Study 
Estimated Cost: $25,000 

The 100-year floodplain along the Sacramento River that has been delineated by the USACE, 
based upon its Comprehensive Study of the Sacramento and San Joaquin Rivers, is broader than 
that delineated on the FEMA FIRMs.  The differences and the reasons for the differences 
between these maps and any other 100-year flood stage designations should be reviewed in order 
that Tehama County, in administering the NFIP, can be certain the new information can and 
should be used as the “best available” information.  The County should conduct a workshop with 
FEMA, the USACE, the State Reclamation Board, and DWR to address this matter. 
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Figure 7-17.  Gerber Levee Deficiencies 

 
Source: DWR NULE 
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Figure 7-18.  Gerber Freeboard and Geometry Deficiencies 

 
Source: DWR NULE 
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 Hamilton City 

Hamilton City is a census-designated place in Glenn County, located along the west bank of the 
Sacramento River.  Hamilton City sits at an approximate elevation of 151 feet and has a 
population of 1,759 per 2010 census data. 

Figure 7-19.  Aerial view of Hamilton City 
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Conceptual Alternative Presented in the CVFPP 
Not assessed in the 2012 CVFPP. 

RFMP Conceptual Alternatives 
The Hamilton City community has long been at risk of flooding from the Sacramento River.  
Portions of Hamilton City and the surrounding area flooded in 1974.  Extensive flood fighting 
has been necessary in 1983, 1986, 1995, 1997, and 1998 to avoid failure of the private 'J' levee.  
Residents of the town were evacuated six times in the past 20 years: 1983, 1986, twice in 1995, 
1997, and 1998.  The community of Hamilton City relies on the existing 'J' levee to contain flows 
in the Sacramento River.  The 'J' levee does not meet Corps levee construction standards and 
could fail at river levels well below the top of the levee.  There are approximately 758 properties 
(residential, commercial, and agricultural) that are at risk of flooding if the J Levee were to fail. 

The U.S. Army Corps of Engineers and The Reclamation Board of the State of California 
completed a feasibility study in 2004 to develop plans to reduce flood damages and restore the 
ecosystem along the Sacramento River near Hamilton City.  The Hamilton City Flood Damage 
Reduction and Ecosystem Restoration Project will provide enhanced flood protection for 
Hamilton City through: 

 Construction of a 6.8 mile setback levee to provide a more reliable form of flood 
protection to the community and agricultural areas 

 Degradation of the existing 'J' levee to allow for reconnection of the river to the flood 
plain, and 

 Restoration of about ~1,400 acres of native habitat between the new setback levee and the 
Sacramento River. 

The Project was authorized in the Water Resources Development Act of 2007, and design and 
construction plans have been completed using previously appropriated federal funds. 

Once built, the new levee will provide Hamilton City with protection against a 75-year flood 
event.  Despite repairs done by Glenn County during the last decade and emergency work 
conducted by the U.S. Army Corps of Engineers and California Department of Water Resources, 
the existing J Levee currently remains in critically bad condition. 

Complete construction of the project will take several years and require additional funding.  The 
U.S. Army Corps of Engineers designed the project to be completed in phases and earlier this 
year the project received its first burst of federal cash for construction - $8.6 million for the first 
phase of the levee, with construction anticipating to begin in April 2015.  An additional $3.8 
million in federal funding is also reportedly earmarked in President Obama’s 2015 budget, 
subject to congressional approval. 

In total, the project is estimated to cost $52.4 million with the federal government paying $34.1 
million and the other $18.3 million coming from other sources.   
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Figure 7-20.  Hamilton City J-Levee Project 
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 Butte City 

Butte City is an unincorporated community located along the east bank of the Sacramento River 
in Glenn County.  Butte City lies at an approximate elevation of 89 feet has an approximate 
population of 107 people per 2010 census data.   

Figure 7-21.  Aerial view of Butte City 
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Conceptual Alternative Presented in the 2012 CVFPP 
The 2012 CVFPP determined that reconstruction-in-place repairs along the left bank levee of the 
Sacramento River, in combination with the construction of a ring levee around Butte City, would 
protect the community from a 1 percent AEP flood.  Recommended repairs along the left bank of 
the Sacramento River include remediation for under-seepage, through-seepage, seepage-related 
stability, erosion, and freeboard. 

RFMP Conceptual Alternatives 
Two 500 foot wide breach scenarios were evaluated for Butte City to better understand the flood 
flow characteristics of the surrounding area.  Locations were chosen upstream and downstream 
of the community to determine the feasibility of repairing the existing levee (directly adjacent to 
the town) in-place.  Two breach locations were also selected to help verify if a training levee 
located to the north or south would be necessary assuming the existing levee adjacent to the 
community is repaired. 

The breach 4,500 ft upstream of Butte City is shown in Figure 7-22 and has a peak flow of 7,400 
cfs.  The breach 4,500 ft downstream of Butte City is shown in Figure 7-23 and has a peak flow 
of 9,250 cfs.   

The investigative results shown that for breaches upstream and downstream of Butte City, the 
flood waters flow towards the southwest and do not encroach within the extents of the 
community.  Therefore, Butte City could be brought up to a 100-year level of protection by 
repairing the existing adjacent levee in-place and by certifying it to 100-year standards.  The 
results also show that training levees would likely not be needed. 

The DWR NULE program assessed a 12-mile section of levee adjacent to Butte City and found 
that 15% of the segment contains geometry deficiencies, 50% of it contains seepage deficiencies, 
20% of it contains erosion deficiencies, and that there are no freeboard or slope stability 
deficiencies (see Figure 7-25).  However, the 12-mile NULE segment was not included in the 
more detailed Phase 2 NULE investigations due to the fact that it does not protect a population 
greater than 1,000 people.  Therefore, additional information is needed to determine what portion 
of the above described levee deficiencies are located adjacent to Butte City. 

The 1957 design flow for the section of river adjacent to Butte City is 160,000 cfs, and the 100-
year CVHS flow is approximately 160,000 cfs as well.  Because there are no freeboard 
deficiencies when analyzing the design flow, it can be assumed that there are no freeboard 
deficiencies for the 100-year event.   

For the planning-level purposes of this RFMP, it is thus assumed that a cutoff wall would be the 
likely remediation alternative for bringing the community up to a 100-year level of protection.  
Assuming a cutoff wall cost of approximately $10 million per mile, and assuming that a wall is 
needed for the entire 9,000 linear feet, the cost would be approximately $17 million.  However, it 
is important to note that this planning cost could be reduced significantly if it is found that 
section of levee adjacent to Butte City does not need this level of rehabilitation, or that 
improvements are not required for the entire 9,000 linear feet. 
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Based upon the above investigative results, a feasibility study is warranted for the small 
community of Butte City to determine the following: 

 Additional geotechnical analyses to identify the deficiencies that exist for the section of 
levee adjacent to the community 

 The exact upstream and downstream extents of the levee rehabilitation work needed (i.e. 
how far upstream and downstream do you have to rehabilitate the levee in order to 
prevent floodwaters from entering the community) 

 Pre-design alternatives for the levee improvements 
 More detailed cost/benefit information 
 Funding and financing alternatives 

DWR has indicated that it plans to distribute funding to improve flood protection in rural areas 
via an upcoming Small Community Grant Program.  It is anticipated that draft guidelines for this 
program will be released by the end of 2014 and early indications are that feasibility studies will 
be eligible for a 100% state funded cost share. 
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Figure 7-22.  500-ft Levee Breach 4,500ft Upstream of Butte City 
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Figure 7-23.  500-ft Levee Breach 4,500ft Downstream of Butte City 
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Figure 7-24.  NULE Levee Segment Adjacent to Butte City 
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Figure 7-25.  Summary of NULE Levee Deficiencies near Butte City 
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Figure 7-26.  RFMP Conceptual 100-year Alternative for Butte City 



Mid and Upper Sacramento River   
Regional Flood Management Plan  Page 7-46 January 29, 2015 

 Upper Lake 

Upper Lake is an unincorporated community situated between the left bank of Middle Creek and 
the left bank of Alley Creek in Lake County.  Upper Lake sits at an approximate elevation of 
1,345 feet and has a population of 1,052 per 2010 Census data. 

Figure 7-27.  Aerial view of Upper Lake 

 

Conceptual Alternative Presented in the 2012 CVFPP 
The 2012 CVFPP determined that reconstruction-in-place repairs along the entire lengths of the 
left bank levee of Middle Creek and the left bank levee of Clover Creek adjacent to Upper Lake 
would address flooding potential until more data becomes available.  The recommended repairs 
along the left bank of Middle Creek and the left bank of Clover Creek include only remediation 
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for freeboard and geometry.  The project proposed for Upper Lake in the 2012 CVFPP is not 
supported by Lake County. 

RFMP Conceptual Alternatives 
The Lake County Watershed Protection District (LCWPD) operates and maintains the Middle 
Creek Flood Control Project in Upper Lake.  The project consists of a system of 14.4 miles of 
levees, a pump station and a diversion channel to divert Clover Creek overflow around the town 
of Upper Lake.  Of the 14.4 miles of levee, the LCWPD maintains 10.47 miles (the “upper 
portion”), while DWR maintains the remaining levees as MA-17 (the “lower portion”).  The 
upper portion of the project protects the community of Upper Lake from flooding by Middle 
Creek and Clover Creek.  The lower portion of the system protects farmland and some residences 
from inundation by Clear Lake.  The Corps of Engineers constructed the project from 1958 thru 
1966.  Although these flood damage reduction efforts were intended to provide a high level of 
protection, the current level of protection no longer meets the original project design level and 
the existing flood control system has been identified as an ongoing problem. 

Figure 7-28.  Overview of the Middle Creek Flood Control Project 
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To reduce flood risk to the town of Upper Lake and the surrounding area, Lake County 
Watershed Protection District is currently pursuing the implementation of numerous projects.  
The Middle Creek Flood Damage Reduction and Ecosystem Restoration Project (Project) will 
primarily address issues affecting the lower portion (MA-17).  The project will eliminate flood 
risk to 18 residential structures, numerous outbuildings and approximately 1,650 acres of 
agricultural land and will restore damaged habitat and the water quality of the Clear Lake 
watershed.  Issues in the upper portion consist of levee certification/providing 100-year flood 
protection to the town of Upper Lake, addressing interior drainage, addressing proper 
functioning of the Clover Diversion structure and channel, and improving conditions for the 
Clear Lake hitch.   

The Middle Creek Flood Damage Reduction and Ecosystem Restoration Project is located at 
the north end of Clear Lake in the area bounded by State Highway 20 and Rodman Slough (see 
Figure 7-29).  The project extends from the current shoreline of Clear Lake to the 100-year 
flood plain boundary.  The Project will provide the following Flood Damage Reduction benefits: 

• Reduce flood risk by removing structures and property at risk of severe flooding as a 
result of levee failure.  There are 18 homes and numerous outbuildings subject to 
flooding should the levees fail.  Approximately 1,650 acres of agricultural land would be 
flooded.  Because flood depths are great (over 5 feet in most locations) and would extend 
for extended periods, potential flood damages are high. 

• Protect over three miles of public roads and a major, high voltage PG&E transmission 
line that cross the Project area and are currently vulnerable to flood damage by elevating 
or retrofitting the existing structures. 

• The California Department of Water Resources (DWR) currently maintains the lower 
portion of the Middle Creek Flood Control Project.  The Project would deauthorize and 
remove approximately three miles of substandard levees, one pumping station and one 
weir structure from the Flood Control Project.  The Project would result in lower O&M 
($110,000 to $160,000 per year) and emergency response costs (estimated in excess of 
$300,000 per major flood event) for DWR and cooperating State and Federal agencies. 

The Project will reduce the amount of sediment and nutrient inputs to Clear Lake producing the 
following water quality benefits: 

• Sediment is the primary nutrient source (97 percent of Clear Lake's total phosphorus load 
is sediment bound) contributing to the cultural eutrophication of Clear Lake.  It has been 
estimated that the current sediment and phosphorus load is twice the pre-European 
sediment load.  Approximately 71 percent of the sediment and phosphorus entering Clear 
Lake is from Scotts and Middle Creek watersheds.  It has been estimated that the Project 
would remove up to 40 percent of phosphorus entering Clear Lake from Middle and 
Scotts Creeks.  Reduced phosphorus concentrations in Clear Lake would potentially 
reduce the chlorophyll concentrations by 33 percent.  A corresponding reduction in total 
organic carbon would also be realized; 

• Wetlands are known to efficiently remove nitrogen from the water column.  Because the 
Project area is hydraulically connected to Clear Lake, it would provide some nitrogen 
removal benefits to Clear Lake.  These benefits are unknown and have not been 
quantified; 
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• Improved water quality in Clear Lake will reduce the cost of treating lake water to 
drinking water standards; and 

• Recreation and tourism will be enhanced by improving the water quality in Clear Lake.  
In 1994, the USDA Soil Conservation Service estimated that $7 million in tourism is lost 
annually due to water quality issues in Clear Lake. 

The Project would also provide the following habitat benefits: 

• Restore up to 1,400 acres of the 7,520 acres of historic wetlands in the Clear Lake Basin 
that have either been lost or severely impacted.  This is a 79 percent increase in the 
Basin’s existing wetland habitat.  Of the historic 9,300 acres of freshwater wetlands that 
existed in the Clear Lake Basin, approximately 7,520 acres (80 percent) have been lost or 
severely impacted.  Restored habitat includes open water, seasonal wetlands, instream 
aquatic habitat, shaded aquatic habitat, and perennial wetlands.  Additional upland habitat 
will be protected adjacent to the wetland and stream areas. 

• Provide a significant increase in habitat for fish and wildlife.  This Project would greatly 
improve the bird-nesting habitat and increase the available spawning habitat for native 
and non-native fish.  The area is currently used extensively by migratory waterfowl. 

With completion of the Feasibility Study and all environmental documentation in 2003, the 
following phases remain in the Project: 

• The Project has been authorized in WRDA 2007.  Limited Federal funds have been 
appropriated. Additional funds must be appropriated to complete the design. 

• Several parcels in the Project area are held by the United States In-Trust for the Robinson 
Rancheria Band of Pomo Indians.  The Corps does not have the authority to adversely 
impact these In Trust lands with the Project.  The District is working with the Rancheria 
to have the “trust” transferred to other parcels owned by the Rancheria outside the Project 
area and have developed a mutually agreeable mitigation Plan to address the remaining 
“trust” property. 

• Design:  Detailed plans and specifications will be developed by the Corps for the 
alternative selected in the Feasibility Study. 

• Land acquisition:  To-date, approximately 350 acres have been acquired with another 600 
acres currently under appraisal.  Fourteen of the 18 homes have been acquired and four 
residences still remain in the basin.   

• Construction:  The USACE will administer the construction contract, while contracting 
out the actual construction work. 

Under current funding guidelines, approximately 35 percent of the costs for future phases of the 
project are the responsibility of the Project Sponsor, the District.  Total cost of the project is 
currently estimated to be $48 million, with a $31.3 million federal cost share and a $16.7 million 
local share.  The local share costs are beyond the District's ability to pay.  The District continues 
to invite partnerships to assist in completion of the Project.  

In regards to reducing flood risk to Upper Lake, the Middle Creek Flood Damage Reduction and 
Ecosystem Restoration Project is a critical first step.  Currently, interior drainage for Upper Lake 
is achieved via flap gates that drain into Middle Creek.  When stages rise in Middle Creek during 
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high water events, no drainage is possible and interior ponding floods the community of Upper 
Lake.  Significant work is required to correct localized flooding and address the lack of interior 
drainage facilities behind the Middle Creek levees.  An extensive in-channel vegetation 
management program is also being implemented in the Middle Creek levee system to reduce 
backwater and facilitate drainage. 

Once the Middle Creek Project is complete, the preferred solution to correct the interior drainage 
issue for Upper Lake is to construct a gravity diversion channel to convey the interior drainage to 
the lower Middle Creek restoration area.  Another alternative would be to install a pump station 
to pump drainage flows into Middle Creek, however, this is not preferred due to higher O&M 
costs. 

In addition, potential enhancements to the upstream Clover Diversion Channel can be 
implemented to reduce flood risk to the community.  Potential options include increasing the 
capacity of the current Diversion Channel (currently ~7,000 cfs), constructing improvements to 
the Clover Creek inlet structure (which currently consists of (5) unregulated pipes and (2) 36-
inch gated culverts), and the installation of a monitoring gage to better report flood flows.   

Based upon the above investigation, a feasibility study for Upper Lake would be the next logical 
step to identify the different combinations of improvements that could be implemented to 
achieve a 100-year level of protection for the community. 
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Figure 7-29.  Study Area for the Middle Creek Flood Damage Reduction and Ecosystem Restoration Project  
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 Nord 

Nord is a census-designated place in Butte County, located along the left bank of the Sacramento 
River.  Nord sits at an approximate elevation of 151 feet and has a population of 320 people per 
2010 Census data. 

Figure 7-30.  Aerial view of Nord 

 

Conceptual Alternative Presented in the CVFPP 
Not assessed in the 2012 CVFPP. 
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RFMP Conceptual Alternatives 
In addition to the surrounding area, the small community of Nord is vulnerable to flooding due to 
deficiencies in the Rock Creek-Keefer Slough system.  According to Butte County officials, 
since 1995, four separate flood events have caused an average of $19 million dollars in damages 
per disaster.  The majority of the damage affects more than 200 single-family residences, 
businesses and up to 4,700 acres of farmland.  Areas of State Highway 99 and 32 are frequently 
closed during flood events due to significant sheet flows.  Flooding in the area continues to 
become more severe after each flood event.  The Rock Creek-Keefer Slough channel capacities 
are inadequate for this drainage basin and recurrent flooding problems persist.  Several events 
over the past sixty years have caused the flooding problems to become more intense. Some of 
these events include the leveling of fields, increased private levees, and sedimentation in the 
system. Local support is strong for developing a flood control plan for the Rock Creek-Keefer 
Slough system. 

A major deficiency in the existing system is the Rock Creek-Keefer Slough flow split.  Increased 
sediment and gravel accumulation has occurred on the Rock Creek side of the fork which now 
sends a majority of the upstream flow down Keefer Slough, causing significant damages to areas 
downstream.  Inadequate sizing, design, and installation of flood control measures (i.e. culverts, 
flap gates, detention basins, etc.) have also resulted in localized flooding in the past.  One such 
location exists just to the south of Nord, where flood waters currently pond up against the 
railroad tracks and there is a need to install larger culverts through the tracks in order to relieve 
the ponding that threatens the town. 

There have been several studies of the Rock Creek-Keefer Slough drainage area dating back to 
1979.  The most recent study is the 1999 U.S. Army Corps of Engineers (USACE) Rock Creek – 
Keefer Slough Flood Protection Project Feasibility Study which has not been completed due to a 
lack of funding. 

A Prop 218 Special Assessment was passed in 2013 for Rock Creek Reclamation District to 
implement improvements to the existing drainage system.  In addition, Rock Creek Reclamation 
District is also pursuing funding to implement their Rock and Sand Creek Flood Mitigation 
Project.  

The proposed Rock and Sand Creek Flood Mitigation Project will build upon the work already 
completed by the USACE to develop and assess potential solutions to flooding from the Rock 
Creek system, focusing on the potential for floodwater detention on Sand Creek.  The project 
will assess potential hydrologic benefits of alternative detention strategies including creation of 
seasonal wetland habitats.  The magnitude and timing of flood flows down Sand Creek and down 
the main-stem of Rock Creek will be also analyzed.  The project will include an assessment of 
potential detention dam sites and examine the potential ecological benefits of new seasonal 
wetlands and groundwater recharge.  Deliverables will include a feasibility analysis and 
conceptual designs, and there may be potential opportunities to include ecosystem restoration 
elements into the project.  This project will also ultimately result in a reduced flood risk to the 
town of Nord.   
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In addition to the proposed Rock Creek Project, based upon existing information a feasibility 
study is warranted for the small community of Nord to identify the following in regards to a 100-
year level of protection: 

 Potential interior drainage improvements within the town 
 H&H analyses to provide more detailed floodplain mapping and to determine BFE’s 

within the un-numbered A-zone 
 Potential benefits and sizing parameters in regards to enlarging downstream culverts 

through the railroad 
 The feasibility of constructing a ring levee around the town 

Figure 7-31.  Rock Creek-Keefer Slough 100-year Floodplain 

 
Source: USACE Rock Creek-Keefer Slough Initial Assessment  
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 Durham 

Durham is a Census-Designated Place (CDP) in Butte County located about five miles southeast 
from Chico and about one mile west from Butte Creek.  Durham lies at an approximate elevation 
of 161 feet and has a reported population of 5,518 people per 2010 census data. 

Figure 7-32.  Aerial view of Durham 
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Conceptual Alternative Presented in the 2012 CVFPP 
The 2012 CVFPP conceptual design is a reconstruction-in-place alternative repairing both the 
left banks and right banks of the Butte Creek upstream and downstream of Durham.  This option 
would provide protection to an area beyond the community. 

RFMP Conceptual Alternatives 
For Durham, four 500 foot wide levee breach scenarios were evaluated to better understand the 
flood flow characteristics of the surrounding area.  Locations were chosen upstream and 
downstream of the community along each bank of Butte Creek. 

The upstream left bank and right bank breaches are located 1 mile upstream of the Durham 
Dayton Highway, and are shown in Figure 7-33 and Figure 7-34 respectively.  The peak flow for 
the left bank breach is 2,650 cfs, and the peak flow for the right bank breach is 1,800 cfs.   

The downstream left bank and right bank breaches are located 1 mile downstream of the Durham 
Dayton Highway, and are shown in Figure 7-35 and Figure 7-36 respectively.  The peak flow for 
the left bank downstream breach is 2,500 cfs, and the peak flow for the right bank downstream 
breach is 4,500 cfs. 

The investigative results show that for the right bank breaches, the flood waters pond up at the 
location where the railroad crosses the right bank levee.  The results also show that, for the 
upstream breach, the railroad is overtopped near the central part of town.  However, the 
overtopping flows that get conveyed over the railroad and into town are very minor (6 inches or 
less).  For the left bank breaches, the results show that flood waters generally follow the landside 
toe of the levee and eventually get conveyed to the southwest into the Butte Sink.  It should also 
be noted that the CVFED model did not include the feature of Hamlin Slough, therefore, it is 
likely that floodwaters would not extend south past this point if it were to be incorporated into 
the model.   

As part of the DWR NULE investigations, the 1955/57 design WSE was selected as the 
assessment water surface elevation by the NULE technical team.  Analyses results indicate that 
some sections of levee located adjacent to Durham did not meet geometry or freeboard criteria 
(see Figure 7-38). In addition, there were also sections adjacent to Durham that contained 
underseepage, through-seepage, and landside stability deficiencies (see Figure 7-37).  Addition 
investigation of these deficiencies is ongoing and remedial alternatives will be presented upon 
release of the NULE GOR Volume 2. 

The 1957 design flow for Butte Creek is 22,000 cfs and, per FEMA’s Butte County Flood 
Insurance Study, the 100-year flow for Butte Creek at Hamlin Slough is 30,300 cfs.  Therefore, it 
is likely that water surface elevations during a 100-year event would encroach upon the levee 
freeboard and potentially overtop parts of the levees along Butte Creek.  It is also likely that the 
levees along Butte Creek will not certifiable to a 100-year level of protection without significant 
changes to existing geometry. 

Based upon the investigative results, achieving a 100-year level of protection for the complete 
surrounding area of Durham would be difficult due to the existing inadequacies with being able 
to pass the 100-year flow, and due to the relative segmentation of benefit zones (i.e. different 
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sections of levee protection different areas as you move upstream) that may be needed in order to 
fund a local cost share for a project.  However, there are additional measures that could be 
explored in order to reduce flood risk to the surrounding area, such as the exploration of some of 
the non-structural measures described in Section 7.3.4, and the development of a detailed 
emergency response flood safety plan which could explore relief cut options or options for flood 
fighting the existing railroad embankment to prevent floodwaters from entering the town.    

In addition, it may be feasible to potentially route upstream flood flows onto agricultural lands, 
where the lands could be used as temporary detention basins to relieve high flows within Butte 
Creek. 

Developing a flood forecasting/monitoring system, called an ALERT System (Automated Local 
Evaluation in Real Time), could also give residents in the area advance warning of pending 
floods.  The Flood ALERT Network could be established, monitored, maintained, and operated 
by the Butte County OES and the Butte County Department of Public Works.   
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Figure 7-33.  100-ft Levee Breach 1 Mile Upstream of Durham Dayton Highway (Left Bank) 
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Figure 7-34.  100-ft Levee Breach 1 Mile Upstream of Durham Dayton Highway (Right Bank) 
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Figure 7-35.  100-ft Levee Breach 1 Mile Downstream of Durham Dayton Highway (Left Bank) 
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Figure 7-36.  100-ft Levee Breach 1 Mile Downstream of Durham Dayton Highway (Right Bank) 
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Figure 7-37.  Butte Creek Levee Deficiencies  

 
Source: DWR NULE 
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Figure 7-38.  Butte Creek Geometry and Freeboard Analysis Results 

Source: DWR NULE
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 Nelson 

Nelson is an unincorporated community in Butte County, located along the left bank of Butte 
Creek about 6.5 miles southeast of Durham.  Nelson sits at an approximate elevation of 121 feet 
and has a population of 88 per 2010 Census data. 

Figure 7-39.  Aerial view of Nelson 
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Conceptual Alternative Presented in the CVFPP 
Not assessed in the 2012 CVFPP. 

RFMP Conceptual Alternatives 
Per the FEMA’s Butte County FIS, portions of the small community of Nelson are vulnerable to 
flooding from Butte Creek and from backwater effects of the Butte Sink.  Upon review of the 
FEMA FIRM panel (see Figure 7-40), it was noticed that although a detailed study of Butte 
Creek was completed, the community of Nelson lies right on the boundary of the detailed study 
limits and some areas of the community are mapped as an un-numbered A-Zone.   

Based upon this review, and because of the fact that the natural topography increases in Durham 
as you move east towards the railroad (see Figure 7-41), it would be beneficial to conduct a more 
detailed floodplain mapping analysis in order to: 

 Incorporate more details into the hydraulic modeling analysis (review topography, 
incorporate local drainage channels etc.) and map the extents of flooding and BFE’s 
within the community 

 Investigate the potential for a FEMA Letter Of Map Revision to remove residences from 
the SFHA 

 Investigate the potential for flood proofing residences or areas of the town via berms or 
other structural measures, and for the potential implementation of emergency response 
flood contingency measures. 

Figure 7-40.  Effective FIRM for the Small Community of Nelson 
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Figure 7-41.  LiDAR Topography Elevations for the area near Nelson (ft-NAVD88) 

NELSON 
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 Richvale 

Richvale is a census-designated place in Butte County, located along the right bank of Cherokee 
Canal.  Richvale lies at an approximate elevation of 108 feet and has a reported population of 
244 people per 2010 census data.  

Figure 7-42.  Aerial view of Richvale 
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Conceptual Alternative Presented in the CVFPP 
Not assessed in the CVFPP. 

RFMP Conceptual Alternatives 
The small community of Richvale, although generally rural, is a vital component of the regions 
rice economy.  The surrounding community houses several large-scale rice facilities including 
the Butte County Rice Growers Association Drying and Storage Facility, the Lundberg Family 
Farms Drying and Storage Facility, the California Cooperative Rice Research Foundation and 
Rice Experiment Station, and the Butte County Rice Growers Association Fertilizer Plant.  In 
addition, there are also wastewater treatment facilities, local public water supply wells, and 
existing gas wells and underground storage facilities. 

There are issues regarding the low elevation of the right bank levee just upstream of the Richvale 
Highway bridge crossing.  This section of levee directly protects the town and other major 
infrastructure and locals have expressed the concern that if overtopping of the levee were to 
occur, it would occur here first and thus result in the flooding of the only major infrastructure in 
the area.  

Such flooding would be devastating if it inundated the structures that store fertilizers and 
chemicals for the Butte County Rice Growers Association.  The consequences of flooding in 
these storage warehouses would be extensive, as floodwater would mix with the chemicals stored 
in these facilities and potentially release chemicals into surface water, groundwater, and out into 
the surrounding areas. 

One 40-foot wide breach scenario was evaluated to help investigate the nature of flood flows that 
could potentially impact the town of Richvale.  A location was chosen along the west levee of 
the Cherokee Canal 1,000 feet upstream of the Richvale Highway bridge (see Figure 7-43).  The 
peak flow observed for the breach was 1,350 cfs.  

Results of the investigation show that floodwaters from a breach in this location do in fact 
inundate vital parts of the community.  In addition, results show that floodwaters also reach 
western parts of the town through a series of culverts under the railway.  However, these 
floodwaters are very minor (less than 6 inches in depth) and would like be mitigated via interior 
drainage features which are not included in the existing hydraulic model.  

Based upon the above investigative results, a feasibility study is warranted for the small 
community of Richvale to provide the following: 

 The costs/benefits associated with the raising/repairing the section of the right bank levee 
that protects the community and critical infrastructure, particularly at the Richvale 
Highway bridge.  More analysis is also needed to determine the upstream and 
downstream extents of this section of levee. 

 More detailed flood mapping: The town is currently mapped as an un-numbered A-Zone 
and more detailed information regarding potential flood depths is needed.  The mapping 
analyses should also look at various in-channel vegetation/sediment/debris scenarios in 
order to better gage the overall long-term potential effects on residual flooding. 
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 Potential flood control improvements for Richvale Sanitation District’s wastewater 
treatment plant and 18-acre pond system. 

 Funding options for repairing the deficient flap gates along the west bank of the canal; 
high water currently flows under the levee via these pipes and floods lands to the west. 

 The exploration and identification of emergency response contingency plans that could 
be enacted prior-to or following a breach event in order to protect critical infrastructure.  
Options may exist for the construction floodwalls or ring levees around buildings to 
prevent inundation, or for flood proofing structures.  Contingency options should also be 
explored at the location where the railroad crosses the west levee, as it may be feasible to 
install additional or larger culverts, or to implement a relief cut, in order to relieve the 
associated ponding. 

 The feasibility of routing flood flows from Butte Creek onto agricultural lands.  The 
lands could act as temporary detention basins to relieve high flows within the canal. 

 The feasibility of constructing a relief cut or notch along the eastern bank to relieve high 
flows within the channel. 

 Investigate the potential application for a flood forecasting/monitoring system, called an 
ALERT System (Automated Local Evaluation in Real Time), to give local residents 
advance warning of pending floods.  The Flood ALERT Network could potentially be 
established, monitored, maintained, and operated by the Butte County OES and the Butte 
County Department of Public Works. 
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Figure 7-43.  40-ft Levee Breach 1,000ft Upstream of Richvale Highway 
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 Princeton 

Princeton is a census-designated place in Colusa County, located along the west bank of the 
Sacramento River.  Princeton lies at an approximate elevation of 82 feet and has a population of 
303 people per 2010 census data. 

Figure 7-44.  Aerial view of Princeton 
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Conceptual Alternative Presented in the CVFPP 
Not assessed in the 2012 CVFPP. 

RFMP Conceptual Alternatives 
Two 500 foot wide levee breach scenarios were evaluated for the City of Princeton in order to 
better understand the flood flow characteristics of the surrounding area.  Locations were chosen 
upstream and downstream of the community to determine the feasibility of repairing the existing 
levee (directly adjacent to the town) in-place, and to help verify if a training levee located to the 
north or south of the Princeton would be necessary assuming the existing levee adjacent to the 
community is repaired. 

The breach 5,500 ft upstream of Princeton is shown in Figure 7-45 and has a peak flow of 28,500 
cfs.  The breach 4,500 ft downstream of Princeton is shown in Figure 7-46 and has a peak flow 
of 18,000 cfs.   

The investigative results show that for breaches upstream and downstream of Princeton, the 
flood waters flow towards the southwest and do not encroach into the extents of the community.  
Therefore, Princeton could be brought up to a 100-year level of protection by repairing the 
existing levee in place and by certifying it to 100-year standards. The results also show that a 
training levee would not be needed. 

Per the DWR NULE investigations, when looking at the 1957 design water surface, the levee 
reach adjacent to Princeton does not contain any underseepage, slope stability, erosion, 
geometry, or freeboard issues.  However, a large portion of the protecting levee does suffer from 
through seepage deficiencies (see Figure 7-47 and Figure 7-48).  Because the 1957 design flow is 
160,000 cfs through this reach, and the 100-year CVHS flow is roughly 160,000 cfs, it can be 
assumed that slope stability, erosion, underseepage, geometry, and freeboard would not be an 
issue for this same reach when analyzing the 100-year event. 

For remediating the existing through seepage deficiencies, the NULE investigations recommend 
that a 14,500 linear-ft drained stability berm be constructed at an estimated cost of $13 million. 
However, based upon the preliminary hydraulic investigations, it is likely that only a fraction of 
the 14,500 ft length would be needed to provide 100-year protection to the community.  
Therefore, for the planning purposes of this RFMP, it is assumed that a total length of 7,000 ft 
would need to be constructed (4,500 ft downstream and 2,500 ft adjacent to the community) at a 
proportioned cost of $6.3 million.  Figure 7-49 shows an overview of this conceptual alternative. 

Based upon the above investigative results, a feasibility study is warranted for the small 
community of Princeton to determine the following: 

 Pre-design alternatives for the levee improvements 
 More detailed cost/benefit information 
 Funding and Financing alternatives 

DWR has indicated that it plans to distribute funding to improve flood protection in rural areas 
via an upcoming Small Community Grant Program.  It is anticipated that draft grant guidelines 
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for this program will be released by the end of 2014 and early indications are that feasibility 
studies will be eligible for a 100% state funded cost share. 

Figure 7-45.  500-ft Levee Breach 5,500ft Upstream of Princeton 
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Figure 7-46.  500-ft Levee Breach 4,500ft Downstream of Princeton 
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Figure 7-47.  Levee Deficiencies Adjacent to Princeton 

 
Source: DWR NULE 
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Figure 7-48.  Levee Freeboard and Geometry Deficiencies Adjacent to Princeton 

 
Source: DWR NULE 
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Figure 7-49.  RFMP 100-Year Conceptual Alternative for Princeton 
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 Meridian 

Meridian is an unincorporated community located along the left bank of the Sacramento River in 
Sutter County.  Meridian lies at an approximate elevation of 43 feet and has a population of 358 
people per 2010 census data.   

Figure 7-50.  Aerial view of Meridian 
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Conceptual Alternative Presented in the 2012 CVFPP 
The 2012 CVFPP determined that reconstruction-in-place repairs along the left bank levee of the 
Sacramento River, in combination with construction of a ring levee around Meridian, would 
protect the community from a 1 percent AEP flood.  The recommended repairs along the left 
bank of the Sacramento River include remediation for under-seepage, through-seepage, and 
nonseepage- related stability.   

RFMP Conceptual Alternatives 
Meridian is protected by existing levees along the Sacramento River, the Sutter Bypass, Butte 
Slough, and Tisdale Bypass.  The Reclamation District provides flood protection and drainage by 
maintaining approximately 23.6 miles of levees, and 100 miles of drainage ditches.  The levee 
system protects State Highway 20, a volunteer fire station, a Pacific Gas and Electric substation 
and other numerous transmission lines, the Meridian Post Office, two grammar schools, the 
Meridian Cemetery, and two main drain pumping plants as well as smaller pumping facilities.  
There is also significant agricultural infrastructure protected by the levee systems including rice 
drying and storage facilities, four walnut processing and storage facilities, two bean processing 
warehouses, and numerous hay and equipment storage barns and warehouses.   

The town of Meridian has a history of flooding.  The most recent event occurred in 1997 from a 
break in the Sutter Bypass west bank levee.  The town of Meridian was a under a mandatory 
evacuation order for three days while an earthen berm was constructed on the east and south 
sides of the town (see Figure 7-51).  The Meridian basin had approximately 50 square miles 
under water, damaging or destroying approximately 60 homes.  In total, approximately $20 
million dollars was spent to protect the town and repair the levees, with approximately $5 million 
of those costs for construction and removal of the emergency berm.  

Figure 7-51.  Meridian during the 1997 Flood 
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For Meridian, one 500 foot wide breach scenario was evaluated to better understand the flood 
flow characteristics of the surrounding area.  It is known that the community could be inundated 
following a breach along the Sutter Bypass or lower Sacramento River due to the ponding that 
occurs in the basin.  Therefore, a breach location was chosen along the Sacramento River east 
bank upstream of the community to help determine if a breach near this location would directly 
impact the town.   

The breach 3,500 ft upstream of Meridian is shown in Figure 7-52 and has a peak flow of 18,700 
cfs.  The investigative results show that a portions of Meridian do get inundated from a breach 
near this location. Therefore, it is likely that a training levee would be needed along the northern 
boundary to protect the town under this scenario. 

As part of the NULE work, DWR assessed the perimeter levee deficiencies associated with 
passing the 1957 design flow.  The investigations concluded that the levees protecting Meridian 
contain freeboard, geometry, underseepage, through-seepage, and landside stability deficiencies 
(see levee segments no. 115, 149, 165, 248, and 293 in Appendix B).  Per the NULE work, it 
would cost approximately $522 million to rehabilitate all of the perimeter levees protecting 
Meridian ($39 million for the Tisdale Bypass northern levee, $230 million for Sacramento River 
levees, and $253 million for Sutter Bypass levees). 

For reducing flood risk to the small community of Meridian, the preferred local approach is to 
fund the repair/rehabilitation of the existing levees in-place, along with the implementation of 
other non-structural alternatives.  In addition, an alternative power source at the District’s 
drainage pump station is needed.  During a high water situation, if the pumps shut down due to a 
loss of power, localized flooding could occur and inundate homes in the area. 

The following actions are recommended for implementation to mitigate the adverse impacts from 
flooding within the small community of Meridian: 

 Address identified deficiencies in the existing levee system to achieve ‘Active’ status in 
the USACE RIP and regain PL 84-99 compliance. 

 Engage in FSRP and other available DWR levee repair/rehabilitation funding programs 
to the extent local cost share is feasible. 

 Develop a detailed emergency response flood safety plan and explore actions (such as 
flood proofing, regional stockpiles of flood fight materials, levee relief cuts, etc.) that 
could be implemented prior-to and following a levee breach scenario.  Also, a detailed 
emergency response plan could be developed to pre-plan for the construction of an 
emergency berm.  Work would include an H&H analysis to determine berm height, 
development of MOU’s to identify funding requirements, and an interior drainage plan 
for after the berm is built. 

 Investigate the feasibility of other non-structural solutions, as described in Section 7.3.4. 
 Improve flood flow conveyance within the Sutter Bypass 
 Develop an alternative power source at the District’s drainage pumping station.  
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Figure 7-52.  500-ft Levee Breach 3,500ft Upstream of Meridian 
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 Robbins 

Robbins is an unincorporated town in Sutter County situated about 1.5 to two miles from the left 
bank of the Sacramento River to the west and about 2.5 to three miles from the right bank of the 
Sutter Bypass to the east.  Robbins sits at an approximate elevation of 23 feet and has a 
population of 323 people per 2010 census data.  

Figure 7-53.  Aerial view of Robbins 
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Conceptual Alternative Presented in the 2012 CVFPP 
In the 2012 CVFPP, constructing a ring levee around the town was chosen as the most practical 
approach to protect Robbins from a 1 percent AEP flood.  A conceptual ring levee has been 
conservatively designed with an average height of 13.91 feet.  The length of levee needed to 
encircle Robbins was approximated at 2.25 miles.  

RFMP Conceptual Alternatives 
Robbins is protected by existing levees along the Sacramento River, the Sutter Bypass, and 
Tisdale Bypass.  The levee system was constructed in the early 1900’s and is comprised of 
approximately 59 miles of levees, approximately 65 pumping stations and 70 pipes.   

The town includes a public school and post office, and supports the surrounding near $150-
million dollar agriculture industry.  Infrastructure includes a major irrigation water distribution 
and drainage system, crop storage and processing facilities, a prominent farm equipment 
dealership, equipment manufacturing and repair businesses, airplane crop and planting service 
businesses, an important state highway, a major electrical surface power transmission line, 
several producing natural gas wells, and a central general store. 

As part of the NULE efforts, DWR assessed the perimeter levee deficiencies currently associated 
with passing the 1957 design flow.  The investigations concluded that the levees protecting 
Robbins contain freeboard, geometry, underseepage, through-seepage, and landside stability 
deficiencies (see levee segments no. 166, 146, and 294 in Appendix B).  Per the NULE work, it 
would cost approximately $1 billion to rehabilitate all of the existing perimeter levees protecting 
Robbins ($60 million for the Tisdale Bypass southern levee, $482 million for the Sacramento 
River levee, and $512 million for the Sutter Bypass levee).   

In the vicinity of RD 1500, the 1957 design flow is 38,000 cfs for the Tisdale Bypass, 30,000 cfs 
for the Sacramento River, and 216,500 cfs for the Sutter Bypass.  The associated 100-year flows 
for these channels are 21,000 cfs, 33,000 cfs, and 209,000 cfs respectively.  Therefore, it is likely 
that improvements similar to the ones identified in the NULE efforts would be required to bring 
the community up to a 100-year level of protection, with the exception of Tisdale Bypass. 

Per the 2012 CVFPP, a 2.25 mile long ring levee around Robbins would cost approximately $30 
million.  Although this cost is lower than the costs associated with rehabilitating the basin 
perimeter levees, a ring levee is not the preferred local approach amongst stakeholders.  The 
preferred local approach is to fund the repair/rehabilitation of the existing levees in-place, along 
with the implementation of other non-structural alternatives. 

Robbins basin is surrounded by levees maintained by Reclamation District 1500. In addition, the 
drainage facilities under the ownership and control of RD 1500 are at risk to damage from 
excessive rainfall, storm water runoff and flooding.  Of great concern is the excessive flooding 
that could occur should the Karnak Pumping Facility fail.  All water coming into this basin must 
be pumped or gravity fed out.  During high water, the release of water at Oroville Dam and high 
Feather River water flows will not allow for gravity discharge and all water must be pumped out 
of the basin.  Should the pumps at Karnak fail, then flooding in the south end of the District will 
start immediately; and within 4 to 6 hours water will be in the Robbins basin Growers Co-Op 
and the town of Robbins. The Co-Op’s approximate annual revenue to its growers is $22 million 
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with assets valued at about $8.3 million.  Flooding the town of Robbins would cause 
considerable damage to its 100 residents, school and businesses.  If flooding occurs in the Basin, 
then Hwy 113 a major north-south transportation route from Yuba City south, with a bridge over 
the Sutter Bypass, could close, which in the 1997 storm and flood events was one of the few 
emergency routes out of Yuba City that remained opened.   

An alternative power source at the pump station is needed.  During a high water situation in the 
Valley, if the pumps fail because the power goes out, the town of Robbins and the entire Sutter 
basin could flood. 

The following actions are recommended for implementation to mitigate the adverse impacts from 
flooding within the small community of Robbins: 

 Address identified deficiencies in the existing levee system to achieve ‘Active’ status in 
the USACE RIP and regain PL 84-99 compliance. 

 Engage in FSRP and other available DWR levee repair/rehabilitation funding programs 
to the extent local cost share is feasible. 

 Develop a detailed emergency response flood safety plan and explore actions (such as 
flood proofing, public awareness efforts, regional stockpiles of flood fight materials, and 
levee relief cuts, that could be implemented prior-to and following a levee breach 
scenario. 

 Investigate the feasibility of other non-structural solutions, as described in Section 7.3.4. 
 Improve flood flow conveyance within the Sutter Bypass. 
 Construct an alternative power source at Karnak Pump Station and at the Robbins Fire 

Department/school. 


