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Type of Statement. Final Feasibility Report and Environmental Impact
Statement/Environmental Impact Report (FR/EIS/EIR).

Lead Federal Agency: U.S. Army Engineer District, Sacramento.

Lead State Agency: The Reclamation Board of the State of California, State
Clearinghouse #2002122048.

Proposed Action: The U.S. Army Corps of Engineers and The Reclamation Board
propose to increase flood protection and restore the Sacramento River floodplain near
Hamilton City, along the west bank of the Sacramento River, in Glenn County,
California, about 85 miles north of the city of Sacramento by constructing a setback
levee, removing most of the existing “J” levee, and actively restoring about 1,500 acres
of native vegetation.

Abstract: The final FR/EIS/EIR describes the affected environment in the Hamilton City
area; evaluates the direct, indirect, and cumulative environmental effects and the
benefits of the recommended plan and three alternative plans; and recommends
avoidance, minimization, and mitigation measures. Most potential adverse effects
would either be short term and insignificant, or would be avoided or reduced to less-
than significance using best management practices. Beneficial effects on vegetation,
wildlife, fisheries, other resources, and the historic floodplain from the alternative
plans are also discussed.

Public Review and Comment: A draft FR/EIS/EIR underwent a 45-day public and
agency review April 9 through May 24, 2004. A public meeting was held in Hamilton City
on May 6, 2004. All comments received were considered and incorporated as
appropriate into the final FR/EIS/EIR. Comments and responses are included as an
appendix to the final FR/EIS/EIR. Requests for the final can be directed to the Corps at
the following address: U.S. Army Engineer District, Sacramento, Attn: Ms. Alicia
Kirchner, 1325 J Street, Sacramento, California, 95814-2922. Ms. Kirchner can also be
reached at (916) 557-6767.



SUMMARY

This report: (1) assesses the risk of flooding to Hamilton City from the Sacramento
River and the degradation of the river’s ecosystem; (2) describes a range of alternatives to
increase flood protection to Hamilton City and to restore the ecosystem; and (3) identifies a
recommended plan for implementation. This report constitutes both a Feasibility Report that
describes the planning process followed to identify the recommended plan and an
Environmental Impact Statement/Environmental Impact Report (EIS/EIR). This final
Feasibility Report/EIS/EIR submitted to higher Corps authority for review and approval, then
transmitted to Congress for potential project authorization and funding of the Federal share
of the project.

BACKGROUND

Hamilton City is along the west bank of the Sacramento River in Glenn County,
California, about 85 miles north of the City of Sacramento. The 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 or any other levee construction standards and could fail at
river levels well below the top of the levee. Although with flood fighting the “J” levee has
historically passed high flood events, statistically it only has about a 66 percent reliability of
passing a 10-year event assuming significant flood fighting efforts. This would also equate to
a 90 percent reliability of passing an event smaller than a 10-year event. Another way to
state this is that on an annual basis, there is a 9 percent chance of flooding in any given year,
again assuming flood-fighting efforts. For some perspective, the flood event in 1997 was
considered to be an 11-year event.

In the Hamilton City area, native habitat and natural function of the Sacramento River
have been altered by construction of the “J” levee and conversion of the floodplain to
agricultural and rural development. The Sacramento River, Chico Landing to Red Bluff
Project placed bank protection at 29 bank protection sites totaling approximately 86,915 feet
(16.5 miles). Sites are situated primarily at outer bends of meanders in the river, which has
limited the rivers ability to meander. Native habitat has been reduced to remnant patches
along the river and in historic oxbows. These ecosystem alterations greatly diminished the
abundance, richness, and complexity of riparian and other floodplain habitat in the study
area and the species dependent upon that habitat.

The Corps initiated the feasibility study at the request of The Reclamation Board of
the State of California (The Reclamation Board), as part of the Sacramento and San Joaquin
River Basins Comprehensive Study (Comprehensive Study) initiated by the Corps and The
Reclamation Board in 1998. The Comprehensive Study was authorized in the 1998 Energy and
Water Development Appropriations Act, Public Law (PL)105-62 and by the California State
Legislature in September 1997. It was recognized that a multipurpose project could be
developed in the Hamilton City area to demonstrate how a project could reduce flood
damages and restore the ecosystem simultaneously. The Corps and The Reclamation Board
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are the lead agencies in the Hamilton City Flood Damage Reduction and Ecosystem
Restoration Feasibility Study and shared the cost of the study equally. The Reclamation
Board received a State of California grant from the CALFED Bay-Delta Authority to help fund
the non-Federal share of the feasibility study cost.

CONSIDERATION OF ALTERNATIVE PLANS

During the feasibility study, the Federal planning process for development of water
resource projects was followed to identify a recommended plan for implementation.
Following definition of flood and ecosystem-related problems and opportunities, specific
planning objectives and planning constraints were identified. Then various management
measures were identified to achieve the planning objectives and avoid the planning
constraints. Management measures were screened and retained management measures
served as the building blocks of alternative plans.

Guidelines to developing multipurpose projects (in this case flood damage reduction
and ecosystem restoration) were followed in developing alternative plans. First, a primary
project purpose was identified. For this study, it was anticipated that ecosystem restoration
would be identified as the primary purpose because there is strong interest by the
Sacramento River Conservation Area Forum (SRCAF), The Nature Conservancy (TNC), and the
CALFED Bay-Delta Authority in restoring the ecosystem of this area, which indicated that
there was high ecosystem restoration potential. Further, based on previous flood damage
reduction studies, it was considered unlikely that a flood damage reduction-only project
would be cost-effective.

Next, a preliminary and then a final array of single-purpose ecosystem restoration
alternative plans were formulated from retained management measures, evaluated and
compared to identify a plan that reasonably maximizes the National Ecosystem Restoration
(NER) net benefits (outputs minus costs). The preliminary array of ecosystem restoration
alternative plans primarily consisted of various setback levee alignments with habitat
restoration to the waterside of the new levee. Early on local interests expressed various
concerns regarding the potential location of the setback levee. In order to ensure their
concerns were addressed, stakeholders actively participated in the alternative formulation
process. Community representatives developed two alternative plans (Alternatives 1 and 4).
The NER plan was identified, indicating that there is likely Federal interest in implementing
an ecosystem restoration-only alternative plan.

Finally, a preliminary and then a final array of multi-purpose (or “combined”
alternative plans were formulated, evaluated and compared to identify a plan that reasonably
maximizes total net NER and National Economic Development (NED) benefits. This array of
alternative plans is identified as combined alternative plans. After evaluation and
comparison of these combined alternative plans, a combined plan (NER/NED plan) has been
identified as having Federal interest. Table S-1 summarizes the combined alternative plans.
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TABLE S-1: SUMMARY OF FINAL ARRAY COMBINED ALTERNATIVE PLANS

Combined Combined Combined

Consideration No Action Alternative 1 Alternative 5 Alternative 6
Total acres Not 1,300 1,600 1,500
restored applicable
Levee length Not 6.6 6.4 6.8
(miles) applicable
Protects Not
agricultural land applicable Yes Yes Yes
south of town PP
Protects waste Not
water treatment applicable Yes No Yes
facility PP

. Not
Avoids wetlands . Yes No Yes

applicable

RECOMMENDED PLAN

Alternative 6 is determined to be the alternative plan that reasonably maximizes both
ecosystem restoration and flood damage reduction benefits compared to costs and therefore
has been identified as the recommended plan. Figure S-1 shows the recommended plan. It
should be noted that, because Alternative 5 has the greatest habitat benefits, Alternative 5
was identified as both the USFWS Preferred Alternative and the Environmentally Preferred
Alternative. However, since the additional output of Alternative 5 is relatively small and the
cost is relatively great, Alternative 6 was determined to be the recommended plan.

This plan consists of constructing a setback levee about 6.8 miles long that would have
varying heights and consequently, varying levels of performance for flood damage reduction.
The entire length of setback levee would have gravel road for patrolling, and would be fenced
along the landside. From the northern part of the study area to south of Dunning Slough, a
distance of 4.4 miles, the levee would be on average 7.5 feet high (6 feet for the “J” levee
replacement levee, and an additional 1.5 feet for the flood damage reduction increment).
This portion of the levee would provide a 90 percent confidence of passing a 75-year event
thereby providing improved flood protection to the community of Hamilton City. The top-of-
levee elevation for this portion of the levee would be set at the 320-year water surface
elevation (WSEL). Some agricultural lands north of the community of Hamilton City would
have improved protection but would not be removed from the FEMA regulated floodplain.

South of Dunning Slough, the levee height would drop to 6 feet for a distance of about
4,000 feet, providing a 90 percent confidence of passing a 35-year event. The top-of-levee
would be set at the 100-year wsel. This change reflects the difference in land use behind the
levee at this point, which is largely agricultural. Just north of County Road 23, the setback
levee would become a training dike, dropping down to a height of 3 feet for about 1.6 miles.
The training dike would perform with a 90 percent confidence of passing the 11-year event
and the top-of-levee would be set at the 20-year wsel. The training dike would reduce the
frequency of flooding to adjacent agricultural lands and reduce damages from scouring flows.
Large flood events would overtop the training dike, spilling into the orchards without the
damaging scouring flows and avoid adverse hydraulic effects to downstream property owners.
The training dike would also reduce the potential for backwaters flooding Hamilton City.
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In order to accomplish ecosystem restoration within the project area, most of the
existing “J” levee would be removed to reconnect the river to the floodplain, allow overbank
flooding and increase capacity in the Sacramento River. Established riparian vegetation
waterside of the existing “J” levee would be avoided wherever possible during construction.

The new setback levee would begin about 2 miles north of Hamilton City, tying into
high ground near the northern end of the “J” levee. Tying into high ground at this location
would prevent flows greater than the 250-year event from wrapping around the setback levee
and over County Road 203. The setback levee would be extended to a point just west of
County Road 203, which would be ramped approximately 2.5 feet from its current height over
the setback levee. As a flood fighting measure, Glenn County constructed a short setback
levee near the northern end of the “J” levee in 2003, which would provide additional
protection to the new setback levee against potential erosion from the Sacramento River.
Entrenched rock would also be placed on the waterside of this training dike as an additional
protection for the new setback levee from erosion.

The new setback levee would run southeast along the County Road 203 until turning
easterly and running roughly parallel to and about 1,300 feet to the west of the Sacramento
River, along higher ground. A seepage berm would be constructed on the landside of the
setback levee from the northern end of the levee south to Dunning Slough. The setback levee
performance would be 90 percent confidence of passing the 75-year event.

At Highway 32, the setback levee would turn east and run parallel to the highway until
tying into the approach to the Gianella Bridge. The highway would not need to be raised, but
rock riprap would be placed to protect the levee embankment from induced overland flows.
Grouted and/or rock riprap would be placed under the bridge below the surface of the river to
protect the bridge from potential increased velocities and potential scouring. South of
Highway 32 the alignment would follow the existing “J” levee adjacent to the Irvine Finch
River Access (just south of the highway). Some modification to the existing boat ramp would
be required. South of Irvine Finch, the setback levee would be aligned away from the river to
open up the floodplain.

The alignment would cut across a portion of Dunning Slough and provide protection to
the Hamilton City wastewater treatment plant, some abandoned holding ponds for the old
Holly Sugar plant, and a lime disposal pile. An existing ditch within Dunning Slough would be
used to drain runoff from the agricultural fields and Hamilton City. This drain would be
connected to the floodplain via a culvert in the setback levee south of Dunning Slough.

South of Dunning Slough, the alignment would roughly follow along the western
edge of the habitat restoration area before turning east and merging with the southern end of
the “J” levee at County Road 23. As the levee turns east, the levee height would gradually
decrease from 7.5 feet to 6 feet and would continue at this height for approximately 4,000
feet. The setback levee performance would be 90 percent confidence of passing the 35-year
event for this area. The setback levee height would then gradually decrease from 6 feet to
approximately 3 feet. At this point the new levee would become a “training dike” meant to
redirect flows rather than control them. This height reduction reflects a combination of
economic justification and avoidance of negative hydraulic effects to downstream property
owners.
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The training dike’s performance would be 90 percent confidence of passing the 11-year
event. The training dike would continue for about a mile south of County Road 23, running
along the western edge of the U.S. Fish and Wildlife Service (USFWS) property boundary. A
small ramp with culverts on either side would be constructed over the training dike at County
Road 23 to maintain the river access. This alighment does not tie into high ground and
therefore allows some backwater flooding of agricultural lands, as currently happens with the
“J” levee. In fact, the training dike would be designed to allow floodwaters to flow over the
top and spread out into the agricultural areas while reducing the high velocities that cause
extensive damage to the orchards.

Native vegetation would be restored on all project lands waterside of the new setback
levee. Restoration would also occur on the land within Dunning Slough and the land south of
the USFWS property. Existing USFWS and DFG lands would not be restored as part of the
project. Existing orchards in the proposed restoration areas would be removed and native
vegetation planted. The native vegetation (total 1,500 acres) would include riparian, scrub,
oak savannah, and grassland cover types, based on hydrologic, topographic, and soil
conditions. An exception to this is the land in the middle of Dunning Slough. This land is
relatively higher in elevation than the rest of the restoration area and oak savannah
vegetation is anticipated to be more appropriate for these lands.

Results from hydraulic modeling have shown that by widening the floodway on the
western side of the Sacramento River, water surface elevations in Butte County would be
reduced. In addition, the water surface elevation near Big Chico Creek would have reduced
stages resulting in less overflow to Butte Basin. The reduction in flow has been on the order
of magnitude of two thousand cubic feet per second (cfs) when the Sacramento River is
conveying roughly 343,000 cfs (320 year flood event).

SIGNIFICANT ENVIRONMENTAL IMPACTS

An evaluation of environmental effects determined that the proposed action could
have significant environmental effects on water quality, air quality, transportation, and
special status species. With mitigation, effects to these resources were reduced to less than
significant levels. Table S-2 summarizes environmental impacts of the final array of
combined alternative plans. A description of each effect and corresponding mitigation is
included in Chapter 5, Environmental Consequences.

The Corps has determined that this project as recommended is consistent with the
Section 404(b)(1) guidelines and in compliance with the Clean Water Act and meets the
Section 404(r) exemption criteria. The Corps plans to seek an exemption from the
requirement to obtain State water quality certification under section 404(r) of the Clean
Water Act.
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TABLE S-2: SUMMARY OF ENVIRONMENTAL IMPACTS OF COMBINED ALTERNATIVE PLANS

Combined Combined Combined
Resource No Action Alternative 1 Alternative 5 Alternative 6
Water Quality
Water quality Levee removal may result in | Levee removal may result in | Levee removal may result in
Temporary | would be similar temporary degradation of temporary degradation of temporary degradation of
Effects | to existing water quality. S water quality. S water quality. S
conditions.

Mitigation | Not applicable. Use best management Use BMPs to prevent Use BMP’s to prevent
practices (BMPs) to prevent sediment runoff from sediment runoff from
sediment runoff from entering the river. LS entering the river. LS
entering the river. LS

Permanent | Projects assumed Water quality of surface Beneficial effects would be Water quality of surface
Effects | under the future runoff is expected to similar to those discussed runoff is expected to
with-out project improve due to increased for Alternative 1, except no improve due to increased
condition such as vegetative cover, reduced benefit due to improved vegetative cover, reduced
CALFED, Central tillage, reduced use of well protection of the tillage, reduced use of well
Valley water, and reduced wastewater treatment water, and reduced
Improvement Act application of agricultural plant. The setback levee application of agricultural
(CVPIA), and the chemicals. Benefits from would be constructed chemicals. Benefits from
TNC recharge of groundwater through the existing recharge of groundwater
Sacramento River supplies due to temporary Hamilton City Irrigation supplies due to temporary
Project seek to storage area created. New Ditch, considered a seasonal | storage area created. New
maintain high levee would be constructed wetland habitat by the levee would be constructed
water quality. between the wastewater USFWS. S between the wastewater
treatment facility and the treatment facility and the
Sacramento River. Would Sacramento River. Would
decrease the risk of sewage decrease the risk of sewage
spills B spills due to the new levee.
B
Mitigation | Not applicable. No mitigation required. In kind wetland of 45 acres No mitigation required.
would be created.
Construction would occur
during dry season. B
Air Quality
Temporary | Present trends in Construction would result in Construction would result in | Construction would result in
Effects | degradations to air | temporary degradation of air | temporary degradation of temporary degradation of
quality can be quality from dust and air quality from dust and air quality from dust and
expected to emissions from construction emissions from construction emissions from construction
continue. equipment. S equipment, though equipment, and
construction time would be construction time would be
less than Alternative 1. S more than Alternative 1. S

Mitigation | Not applicable. Use BMP’s to reduce fugitive | Use BMP’s to reduce fugitive | Use BMP’s to reduce fugitive
dust and pollutant emissions | dust and pollutant emissions | dust and pollutant emissions
during construction. LS during construction. LS during construction. LS

Permanent | An Air Quality Air quality would be Air quality would be Air quality would be
Effects | Attainment Plan improved in the long term improved in the long term improved in the long term
for the air basin with the restoration of with the restoration of with the restoration of
has been habitat and the reduction of | habitat (1,600 acres) and habitat (1,500 acres) and
developed to the amount of agriculture the reduction of the amount | the reduction of the amount
regulate air related emissions. B of agriculture related of agriculture related
emissions although emissions. B emissions. B
overall emissions
are expected to
increase.
Mitigation | Not applicable. No mitigation required. No mitigation required. No mitigation required.
Transportation
Temporary | Not applicable. Construction activities would | Construction activities Construction activities
Effects generate additional traffic would generate additional would generate additional
and potential disruptions traffic and potential traffic and potential
due to construction-related disruptions due to disruptions due to
detours. Increased truck construction-related construction-related
Summary July 2004
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Combined Combined Combined
Resource No Action Alternative 1 Alternative 5 Alternative 6
traffic may adversely affect detours. Increased truck detours. Increased truck
safety and roadway traffic may adversely affect traffic may adversely affect
conditions. S safety and roadway safety and roadway
conditions. S conditions. S
Mitigation | Not applicable. An access management plan An access management plan | An access management plan
would be prepared and would be prepared and would be prepared and
implemented prior to implemented prior to implemented prior to
initiation of construction. LS | initiation of construction. LS | initiation of construction. LS
Permanent | More roads and Transportation on Highway Transportation on Highway Transportation on Highway
Effects | other 32 would benefit from 32 would benefit from 32 would benefit from
transportation increased flood protection. increased flood protection. increased flood protection.
infrastructure is B B B
expected and
traffic is expected
to increase.
Mitigation | Not applicable. No mitigation required. No mitigation required. No mitigation required.
Special Status Species
Temporary | Conversion of one 1. Yellow-billed cuckoo, 1. Yellow-billed cuckoo, 1. Yellow-billed cuckoo,
Effects | crop to another or | bank swallow, and bank swallow, and bank swallow, and
agriculture to Swainson’s hawk may Swainson’s hawk may Swainson’s hawk may
urban uses may experience temporary experience temporary experience temporary
affect special disturbance and/or disturbance and/or disturbance and/or
status species. displacement due to displacement due to displacement due to
construction. S 2. construction. S 2. construction. S
Anadromous fish may be Anadromous fish may be 2. Anadromous fish may be
subject to short-term subject to short-term subject to short-term
exposure to increased exposure to increased exposure to increased
turbidity during turbidity during turbidity during
construction. S construction. S construction. S
Mitigation | Not applicable. 1. Surveys would be 1. Surveys would be 1. Surveys would be
conducted prior to conducted prior to conducted prior to
construction to determine construction to determine construction to determine
presence or absence of presence or absence of presence or absence of
special status species in the special status species in the | special status species in the
project area and specific project area and specific project area and specific
avoidance and minimization avoidance and minimization avoidance and minimization
measures (BMPs) would be measures (BMPs) would be measures (BMPs) would be
implemented, if necessary. implemented, if necessary. implemented, if necessary.
LS 2. BMP’s to minimize LS LS
turbidity effects to fish 2. BMP’s to minimize 2. BMP’s to minimize
would be implemented. LS turbidity effects to fish turbidity effects to fish
would be implemented. LS would be implemented. LS
Permanent | Compliance with 1. Anadromous fish would be | 1. Anadromous fish would be | 1. Anadromous fish would
Effects | Federal and State adversely affected by adversely affected by be adversely affected by
ESA could slow placement of rock in bank placement of rock in bank placement of rock in bank
negative impacts habitat. Increased access to | habitat. Increased access to | habitat. Increased access to
of urban the floodplain would the floodplain would the floodplain would
development on increase the risk of increase the risk of increase the risk of
special status stranding. S 2. The stranding. S 2. The stranding. S
species. quantity and variety of quantity and variety of 2. The quantity and variety
special status species, in special status species, in of special status species, in
particular the anadromous particular the anadromous particular the anadromous
fish, valley elderberry fish, valley elderberry fish, valley elderberry
longhorn beetle, Swainson’s longhorn beetle, Swainson’s | longhorn beetle, Swainson’s
hawk, and western yellow- hawk, and western yellow- hawk, and western yellow-
billed cuckoo, are expected billed cuckoo, are expected billed cuckoo, are expected
to increase as a result of the | to increase as a result of the | to increase as a result of the
restoration. B restoration. B restoration. B
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Combined Combined Combined
Resource No Action Alternative 1 Alternative 5 Alternative 6
Mitigation | Not applicable. 1. Improved access to 1. Improved access to 1. Improved access to
floodplain habitat and floodplain habitat and floodplain habitat and
aquatic habitat aquatic habitat aquatic habitat
improvements due to improvements due to improvements due to

restoration would more than | restoration would more than | restoration would more than
offset any adverse effects. B | offset any adverse effects. B | offset any adverse effects.

2. No mitigation required; 2. No mitigation required; B

but elderberry shrub but elderberry shrub 2. No mitigation required;

plantings (3,146 bushes) plantings (3,223 bushes) but elderberry shrub

would be included in the would be included in the plantings (3,357 bushes)

planting plan to benefit the planting plan to benefit the would be included in the

VELB. B VELB. B planting plan to benefit the
VELB. B

TLevels of significance are provided before and after mitigation for each effect.
NE = No effect.

B = Beneficial effect.

LS = Less-than-significant effect.

S = Significant effect.

ESTIMATED COST AND COST SHARING

The estimated total project first cost $44,876,000. First costs were allocated by
project purpose in the preliminary cost allocation process presented in Chapter 3.
Alternative Plans, Table S-3 breaks down this cost by primary project element and feature.
The total amount allocated to the flood damage reduction project purpose is $4,266,000.
The total amount allocated to the ecosystem restoration project purpose is $40,440,000.
Cultural Resource Preservation costs of $170,000 will be added as part of the Federal costs. A
summary of cost sharing responsibilities is presented in Table S-4.

AREAS OF CONTROVERSY OR UNRESOLVED ISSUES

There is one area of controversy associated with this project. There are no unresolved
issues.

Agricultural Prime and Unique Farmlands

An area of potential controversy is associated with effects of the potential project
from converting farmland. The California Department of Conservation recommended that the
California Agricultural Land Evaluation and Site Assessment (LESA) model be used to evaluate
potential effects for the recommended plan. The LESA model is an optional methodology that
can be utilized in a CEQA assessment to ensure that significant effects on the environment of
agricultural land conversions are quantitatively and consistently considered in the
environmental review process (Section 21095, Public Resource Code). This model was applied
experimentally for this project. Preliminary application of the model indicated that
conversion of the lands would constitute a significant adverse effect. A closer look was then
taken at the use of the LESA model as an impact assessment tool for ecosystem restoration
projects. The fundamental premise of the LESA model is that a change in the use of
important farmland may be a significant effect on the environment. In fact, habitat
restoration projects provide a benefit to soils. The model was found to be an inadequate
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application for assessing the potential effects of ecosystem restoration projects and was
subsequently not used.

TABLE S-3: ECONOMIC COSTS AND BENEFITS OF RECOMMENDED PLAN' ($1,000)

Item FDR Ecosystem Total Costs
Allocated | Benefits | Allocated | Benefits | Allocated | Benefits
Costs Costs Costs
Investment Cost
First Cost? 4,260 40,446 44,706
Interest During Construction 271% 3,066° 3,337°
Total 4,531 43,512 48,043
Annual Cost
Interest and Amortization 272 2,615 2,887
OMRR&R’® 47¢ 8 55
Subtotal 319 2,623 2,942
Annual Benefits
Monetary (FDR) 577 577
Non-monetary (Ecosystem) 888 888
AAHU’s AAHU’s
Net Annual FDR Benefits 258 258
FDR Benefit-Cost Ratio 1.8to 1 1.8to 1

"Based on October 2003 price levels, 5 5/8 percent rate of interest, and a 50-year period of analysis.
2Excludes Cultural Resource Preservation.

3 Operation, Maintenance, Repair, Replacement, and Rehabilitation

“Two year period of construction assumed for J levee removal and construction of setback levee

3 Three year period construction assumed for overall project

é Excludes environmental O&M costs.

TABLE S-4: SUMMARY OF COST SHARING RESPONSIBILITIES
RECOMMENDED PLAN' ($1,000)

Project Purpose Federal Non-Federal

Ecosystem Restoration 26,286 14,154
Flood Damage Reduction 2,773 1,493
Cultural Resource Preservation 170
Total 29,229 15,647
Breakdown of Non-Federal

LERRDs 13,910

Cash 1,737

Total 15,647

! Based on October 2003 price levels, 5 5/8 percent rate of interest, and a 50-year period of
analysis and preliminary cost allocation presented in Chapter 3.

The California Departments of Conservation and Food and Agriculture maintain that
the LESA model is an appropriate tool for measuring potential effects for the project. The
Reclamation Board is the non-Federal sponsor for the project and the State California
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Environmental Quality Act lead agency. As such, The Reclamation Board staff has
coordinated with the departments of Conservation and Food and Agriculture, as well as with
the departments of Fish and Game and Water Resources, the California Bay-Delta Authority,
and the State Attorney General’s office to ensure that all aspects of this debate were
considered prior to determining the applicability of the LESA model

Physical Effect
The Reclamation Board has determined, with input from other State agencies, that the
LESA model was not an appropriate tool to measure the potential effects from the conversion
of agricultural land for ecosystem restoration projects.

The basis of significance for conversion of prime and unique farmlands was determined
to be that an alternative would be considered to have a significant effect if it would result in
an irretrievable conversion of a substantial acreage of farmland. An irretrievable conversion
was considered to be one that would involve the conversion to land uses that would cause
serious degradation of the quality of soils and/or result in expenditures of substantial
development costs that would likely preclude the practicality of future conversion back to
agriculture. It has been concluded that conversion for ecosystem restoration would not
degrade soils but improve them and, acknowledging that the project would be intended to
continue in perpetuity, that expenditures would not be of a magnitude that would preclude
future conversion back to agriculture if future policies and priorities indicated this would be
in the public interest. Table S-5 shows the environmental effect of alternative plans on prime
and unique farmlands as considered in Chapter 5. It has been determined that the
recommended plan would not result in a significant impact to prime and unique farmlands.

TABLE S-5: EFFECTS TO AGRICULTURAL/PRIME AND UNIQUE FARMLANDS
FROM COMBINED ALTERNATIVE PLANS

Combined Combined Combined
Consideration | No Action Alternative 1 Alternative 5 Alternative 6
Temporary | Not Not applicable. LS Not applicable. LS Not applicable. LS
Effects applicable.
Mitigation | Not No mitigation required. LS No mitigation required. LS No mitigation required. LS
applicable.
Permanent | Conversion of | Conversion of 1300 acres of | Conversion of 1600 acres of | Conversion of 1500 acres of
Effects agricultural farmland would not be an farmland would not be an farmland would not be an
land to urban irretrievable effect. Some irretrievable effect. Some irretrievable effect. Some
uses will farmlands would benefit farmlands would benefit farmlands would benefit
continue. from improved flood from improved flood from improved flood
protection. Acreage in protection. Acreage in protection. Acreage in
Williamson Act contracts is Williamson Act contracts is Williamson Act contracts is
283 acres plus 100.7 acres 472 acres plus 100.7 acres 472 acres plus 100.7 acres
in Farmland Security Zone in Farmland Security Zone in Farmland Security Zone
contracts. LS contracts. LS contracts. LS
Mitigation | Not The project will be in The project will be in The project will be in
applicable. compliance with the compliance with the compliance with the
CALFED ROD requirements CALFED ROD requirements CALFED ROD requirements
for conversion of for conversion of for conversion of
agricultural lands to agricultural lands to agricultural lands to
restoration. LS restoration. LS restoration. LS
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Economic Effects

Another concern related to the conversion of farmlands pertains to the economy. Some
farm-related jobs would be lost as a result of this conversion. Conversely, implementation of
the recommended plan is expected to increase jobs related to maintenance of the setback
levee and native habitat. A requirement of the project is that the non-Federal sponsor
assumes responsibility to operate and maintain the project. It is anticipated that the
responsibility would be turned over to a local entity. The community of Hamilton City is
currently working on developing a new levee maintenance district that could potentially
generate jobs. The project would also significantly enhance regional recreation currently
being developed by the State Department of Parks and Recreation in coordination with Glenn
County. Additionally, the benefits of the recommended plan exceed the costs of constructing
it.

Important Considerations

As part of considering the issue of converting prime and unique farmlands, it is
important to understand the effects the Sacramento River has on existing agricultural lands in
the study area. The study area is within the Red Bluff to
Chico Landing reach of the Sacramento River, which the
SRCAF Handbook (SRCAF, 2000 (rev.)) describes as the most
erosion and flood prone land along the Sacramento River.
Figure S-2 shows recent erosion in the study area. A
comparison of land use shows that orchards are planted most
closely to the river channel along the more stable reaches
and that riparian habitat has developed along the unstable
reaches (SRCAF, 2000 (rev.), page 4-8). Specific to the study
area, the rate of channel movement is high in the very
northern portion of the study area and also south of Dunning
Slough. Agricultural lands in those areas are currently
subject to seepage, erosion, flooding and scouring flood
flows and would continue to be so without a project. Figure
S-3 shows recent flooding to lands south of Dunning Slough.
The area north of the Gianella Bridge (Highway 32) south to
Dunning Slough has had very little channel movement
recorded in the last one hundred years and adjacent lands
Figure S-2: Bank Erosion have not been subject to the same forces.
on the Sacramento River
in the Study Area

The SRCAF Handbook also states that this reach has the
greatest potential for the re-establishment of a functioning
riparian ecosystem. “Protection of land within the inner river zone guidelines, either
through landowner participation in voluntary programs or through purchase of these
properties or easements by the proposed nonprofit management entity or cooperating public
agencies, should receive top priority.” (SRCAF, 2000 (rev.), page 4-14). Currently a majority
of the land that would be restored as part of the potential project is in conservation
ownership. Most of the lands that would be required for the recommended plan are owned
and managed by TNC and were purchased from willing sellers. Figure S-4 shows the location
of the study area within the SRCAF Inner River Zone and Conservation Area.
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Figure S-3: Flooding in Southern End of Study Area, February 2004.

The recommended plan considers these factors. The recommended plan setback levee
alignment would be setback from the river in areas where agricultural lands have been
problematic to farm and would be set closer to the river in more stable reaches. Some
landowners have already sold lands that have been problematic to farm. They retained
ownership of lands located further from the river with the goal of reinvesting in their other
farming operations. Construction of the recommended plan would benefit remaining
agricultural lands that would be landside of a setback levee. Widening the floodplain would
also affect timing and frequency of flooding in the region, benefiting other agricultural lands.
South of Dunning Slough, the new setback levee would remove orchards from the floodway of
the Sacramento River, which would reduce the amount of agricultural damages sustained
during large flood events. The new setback levee would provide a wider floodway and reduce
the flood risk of areas on the landside of the new setback levee. The new setback levee
would provide improved flood protection for farmland on the landside of the setback levee
largely through a reduction in scouring flood flows. These lands would continue to experience
backwater flooding as they do currently, but the frequency of this flooding would be reduced.

The recommended plan would contribute to the goal of the CALFED Bay-Delta
Authority and the Sacramento River Conservation Area Forum (SRCAF) by restoring

Summary July 2004
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approximately 1,500 acres (up to 10 percent of the SRCAF goal of 15,000 additional acres of
riparian habitat from Red Bluff to Colusa).

«+—— |nner River Zone
and Conservation Area

Existing "J"
Levee

Dunning Slough
/" g g

et
Eil
New Setback ”/

Levee

Figure S-4: SRCAF Inner River Zone and Conservation Area near Hamilton City

MAJOR CONCLUSIONS

The preliminary recommendation of the District Engineer of the Sacramento District,
U.S. Army Corps of Engineers is that the recommended plan be authorized for implementation
as a Federal project. The estimated first cost of the recommended plan is $44,876,000 and
the estimated annual OMRR&R cost is $55,000 (October 2003 price levels). The Federal
portion of the estimated first cost is $29,229,000. The estimated fully funded Federal first
cost, based on projected inflation rates specified by Corps budget guidance, is $31,310,000.

The non-Federal sponsor portion of the estimated first cost is $15,647,000. The non-
Federal sponsor shall agree to provide all lands, easements, rights-of-way, relocations, and
suitable borrow and disposal areas. The non-Federal sponsor shall also assume responsibility
for operating, maintaining, replacing, repairing, and rehabilitating (OMRR&R) the project.
The non-Federal sponsor shall publicize floodplain information in the areas concerned and
provide this information to zoning and other regulatory agencies for their guidance and
leadership in preventing unwise future development in the floodplain and in adopting such
regulations as may be necessary to ensure compatibility between future development and
protection levels provided by the project.

July 2004 Summary
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CHAPTER 1 - STUDY INFORMATION

1.1 PURPOSE AND NEED FOR THE PROJECT AND REPORT*

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 or any other levee construction
standards and could fail at river levels well below the top of the levee. Native habitat and
natural river function in the study area have been degraded by construction of the “J” levee
and conversion of the floodplain to agriculture and rural development. The purposes of a
project for the Hamilton City area are to reduce flood damage and to restore the ecosystem.

This report presents the findings of the Hamilton City Flood Damage Reduction and
Ecosystem Restoration, California, Feasibility Study (Feasibility Study). The purpose of the
Feasibility Study is to determine if there is a Federal interest’ in providing flood damage
reduction and ecosystem restoration improvements in and around Hamilton City, California.
This report integrates plan formulation with documentation of environmental effects. This
report is also an Environmental Impact Statement/Environmental Impact Report (EIS/EIR). It
serves to satisfy documentation requirements of the National Environmental Policy Act (NEPA)
of 1969, as amended, and the requirements of the California Environmental Quality Act
(CEQA). The report describes the flooding, ecosystem, and other related water resource
problems and opportunities in the Hamilton City area and expresses desired changes as
planning objectives. Alternative plans are then presented to achieve these objectives. These
alternative plans include a plan of no action and various combinations of individual
management measures®. The economic, social, and environmental effects of the alternative
plans are described and a feasible plan is selected for recommendation. The report also
presents details on the U.S. Army Corps of Engineers (Corps) and non-Federal sponsor (State
of California) participation needed to implement the selected plan. The report concludes
with a recommendation for authorization.

1.2  STUDY AUTHORITY

The Hamilton City Flood Damage Reduction and Ecosystem Restoration, California,
Feasibility Study is part of the Sacramento and San Joaquin River Basins Comprehensive Study
(Comprehensive Study) initiated by the Corps and The Reclamation Board of the State of
California (The Reclamation Board) in 1998. The Comprehensive Study was authorized in the
1998 Energy and Water Development Appropriations Act, Public Law (PL) 105-62. The U.S.
House of Representatives Report 105-190, which accompanied the 1998 act, directed the
Corps to conduct a comprehensive assessment of the flood management system for the
Sacramento and San Joaquin River Basins.

Sacramento River and San Joaquin River Basins Comprehensive
Study, California. - In response to the devastating floods of 1997, the
Committee has added funds and directs the Corps of Engineers to
conduct a comprehensive assessment of the entire flood control

' A project is said to be in the Federal interest if it is consistent with the mission of the Corps of Engineers and
the project benefits are in excess of the project costs.

ZA management measure is a feature or activity that can be implemented at a specific geographic site to address
one or more planning objectives.
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system within the existing study authorizations of the Sacramento
River Watershed Management Plan (authorized by the Flood Control
Act of 1962) and the San Joaquin River and Tributaries authority
(authorized by 1964 Resolution of the House Committee on Public
Works). These comprehensive investigations will include . . .
development and formulation of comprehensive plans for flood
control and environmental restoration purposes . . ..

The Hamilton City area was identified early in the Comprehensive Study as a
potentially feasible site for a multipurpose flood damage reduction and ecosystem restoration
project consistent with the overall objectives of the Comprehensive Study. Preliminary
evaluation of the problems and potential solutions in the Hamilton City area led to the
initiation of this site-specific feasibility study.

The U. S. House Report 108-357, which is the Conference Report accompanying the
Energy and Water Development Appropriations Act, 2004, P.L. 108-137, urged the Secretary
of the Army to include in the study an area extending from 2 miles due north to four miles
due south of State Highway 32, and extending at least 1.2 miles due south of County Road 23.
The language also states that the study should incorporate locally preferred options that
provide protection to agricultural lands and residential properties. The study area includes
this specified area and considered locally developed features.

1.3  STUDY LOCATION

Hamilton City is located along the west bank of the Sacramento River in Glenn County,
California, about 85 miles north of the City of Sacramento.

1.4  STUDY SPONSOR AND PARTICIPANTS

The Corps initiated the Feasibility Study at the request of The Reclamation Board, the
non-Federal sponsor for the study. The Corps and The Reclamation Board are the lead
agencies in the Feasibility Study and shared the cost of the study equally. The Reclamation
Board received a State of California grant from the CALFED Bay-Delta Authority to help fund
the non-Federal share of the study cost. This project has been developed to be consistent
with the CALFED Record of Decision (ROD) (2000).

The local partners in the Feasibility Study include the Hamilton City Community
Services District, the Hamilton City Citizens in Action, Glenn County, and The Nature
Conservancy (TNC). Numerous other agencies, organizations, and individuals participated in
the study including local landowners and residents, Glenn-Colusa Irrigation District,
neighboring Butte County, California Department of Transportation, California Department of
Fish and Game, California Department of Parks and Recreation, U.S. Fish and Wildlife Service,
National Oceanic and Atmospheric Administration (NOAA Fisheries) , U.S. Environmental
Protection Agency, Sacramento River Partners, and Sacramento River Preservation Trust. The
Sacramento River Conservation Area Forum (SRCAF) helped to facilitate open discussion
between all interests. Additional information on public involvement in the study is included
in Chapter 6 - Public Involvement, Review and Consultation.
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Chapter 6, Public Involvement, Review and Consultation, describes the concerns
expressed during the public involvement process and how those concerns have been
addressed during the study.

1.5  HISTORY OF HAMILTON CITY INVESTIGATIONS

In January 1974, high water in the Sacramento River induced flooding in portions of
Hamilton City and the surrounding agricultural areas. In response to the flooding, Glenn
County requested an investigation of “the Hamilton City flood problem.” The Corps produced
a reconnaissance report in March 1975 that recommended a setback levee be constructed.
The study concluded that there was likely a positive benefit-to-cost ratio, although it never
progressed to the feasibility study phase due to lack of local support.

In February 1986, floodwaters reached near the crown of the levee northeast of
Hamilton City and residents of the town were evacuated. Flood fighting efforts prevented
flows from overtopping the levee. A Section 205 Reconnaissance Investigation® was initiated
in response to a letter from the Glenn County Board of Supervisors. The Corps produced a
reconnaissance report in January 1991 that concluded that there was no Federal interest in
participating in further studies for a flood control project because a cost-effective project
could not be developed. (Similar studies conducted at different points in time could have
different findings, based on construction costs and possible monetary benefits of the day.)

In March 1996, a feasibility study was initiated under Section 205 at the direction of
Congress. A marginally cost-effective alternative was developed that consisted of building a
setback levee along the existing railroad - o
embankment continuing around the east side
of Hamilton City and tying into the existing
levee near Dunning Slough.

Concurrently, the January 1997 flood
prompted the initiation of the Comprehensive
Study to investigate opportunities to improve
the flood management system for the two
river basins while also restoring the degraded
river ecosystems. Figure 1-1 shows flood
fighting of the existing “J” levee. It was
recognized that a potential multipurpose
project could be developed in the Hamilton
City area as part of the Comprehensive
Study to demonstrate how a project could
reduce flood damages and restore the ecosystem simultaneously. Preliminary analyses
determined there was a likely Federal interest in such a project.

Figure 1-1: Emergency crews flood fighting
the existing “J” levee.

In November 2002, The Reclamation Board, as the non-Federal sponsor, with funding
from the CALFED Bay-Delta Authority, and the Corps continued a site-specific multi purpose
feasibility investigation for the Hamilton City area and work on the Section 205 study was

% Section 205 is the Corps’ small flood control project continuing authority program authorized by Congress in
Section 205 of the Flood Control Act of 1948, as amended.
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suspended. The cost of the feasibility study was shared equally between the Corps and the
non-Federal sponsor. This report presents the results of the feasibility investigation.

1.6  EXISTING PROGRAMS, STUDIES, AND PROJECTS

There are several ongoing water resources related programs, projects, and studies
that could affect flooding and ecosystem conditions in the Sacramento River basin and,
specifically, in the Hamilton City area. Those efforts that pertain directly to this feasibility
study are summarized here.

1.6.1 Programs

CALFED Bay-Delta Program (CALFED). CALFED was established in May 1995 as a
cooperative effort among the State and Federal agencies that handle management and
regulatory responsibilities in the Sacramento and San Joaquin River Delta. CALFED’s
mission is to develop and implement a long-term comprehensive plan that will restore
ecological health and improve water management for beneficial uses of the Bay-Delta.
In July 2003, the State of California formalized the cooperative effort by creating the
CALFED Bay-Delta Authority, a State agency responsible for overseeing implementation
of the Bay-Delta Program. The Hamilton City study area is located within the Red
Bluff to Chico Landing Reach of the Sacramento River as described in CALFED’s Draft
Ecosystem Restoration Program Plan®. This plan identifies an action to “protect,
enhance and restore the meander belt between Red Bluff and Chico Landing.”

Central Valley Project Improvement Act (CVPIA). The Central Valley Project (CVP) was
authorized by Congress in 1937 as a multipurpose development to store and transfer
surplus water primarily from the Sacramento and Trinity River basins to the water-
deficient lands of the San Joaquin River and Tulare Lake Basins. The project is
operated by the U.S. Bureau of Reclamation (USBR). The CVPIA amended previous
authorizations of the CVP to include fish and wildlife protection, restoration, and
mitigation as project purposes having equal priority with irrigation and domestic water
supply uses, and fish and wildlife enhancement having an equal priority with power
generation. The CVPIA gives first priority to measures that protect and restore natural
channel and riparian habitat values through habitat restoration actions (CVPIA
amendment b (1)(A)). USBR, in partnership with other agencies, used CVPIA funds to
complete an upgrade of the fish screen at the Glenn-Colusa Irrigation District pumping
facility located near the northern end of the study area.

Federal Emergency Management Agency (FEMA), Flood Mitigation Assistance Program
and the Hazard Mitigation Grant Program. These programs seek to reduce or eliminate
the loss of life and property damage resulting from natural and human-caused hazards.
In order to qualify for these programs, a community must be enrolled in the National
Flood Insurance Program (NFIP) and have a Flood Mitigation Plan approved by the FEMA
Regional Director. This plan must include a description of the existing flood hazard
and identification of the flood risk including estimates of the number and type of
structures at risk, repetitive loss properties, and the extent of flood depth and
damage potential. A project must be cost-effective, not costing more than the

4 CALFED Bay-Delta Program, Final programmatic EIS/EIR, July 2000, Ecosystem Restoration Program Plan
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anticipated value of the reduction in both direct damages and subsequent negative
impacts to the area if future flooding were to occur, computed on a net present value
basis. Applicants for these programs must compete for the funding. Glenn County is
enrolled in the National Flood Insurance Program (NFIP), which includes Hamilton City
as an unincorporated area of the county.

Sacramento River Conservation Area Forum (SRCAF). Passed by the State Legislature
in 1986, Senate Bill 1086 called for a management plan for the Sacramento River and
its tributaries that would protect, restore, and enhance both fisheries and riparian
habitat. The law established an Advisory Council, composed of representatives of
State and Federal agencies, county supervisors, and representatives of landowners,
water contractors, commercial and sport fisheries, and general wildlife and
conservation interests. This group produced the Upper Sacramento River Fisheries and
Riparian Management Plan in 1989. Many of the fisheries actions were rapidly
implemented. The Riparian Habitat Committee of the Advisory Council was created in
1993 to ensure that riparian habitat management along the Sacramento River
addresses the dynamics of the riparian ecosystem and the reality of the local
agricultural economy. The Riparian Habitat Committee prepared a handbook in 1998
(revised January 2002) to describe its goals to preserve remaining riparian habitat and
to reestablish a continuous riparian ecosystem along the river, and the principles and
management guidelines to achieve these goals. SRCAF has been established with a
Board composed of representatives from the seven counties and landowners adjacent
to the Sacramento River in the Conservation Area. This organization acts as a
clearinghouse for projects affecting the Conservation Area and as a forum for
information sharing and problem solving.

Designated Floodway Program. The Reclamation Board administers the Designated
Floodway Program, which addresses land use management within the floodway. This
program provides a nonstructural way to keep development from encroaching into
flood-prone areas. It also reduces future potential flood damages by preserving the
reasonable flood passage capacities of natural watercourses. The Reclamation Board
controls the Designated Floodway Program by adopting floodway boundaries,
developing plans for modifications of boundaries, and approving changes in acceptable
use and types of structures within the floodways. The area between Hamilton City
and the Sacramento River, including the existing “J” levee, is within the designated
floodway. This designation stipulates that levees damaged by 50 percent or more
must be removed.

1.6.2 Projects

The Nature Conservancy, Sacramento River Project. The long-term goal for TNC’s
Sacramento River Project is to establish and sustain a healthy floodplain ecosystem
with functioning natural, political, social and economic processes to support the
diversity of natural communities and native species along the Sacramento River. Over
the past decade, TNC and its partners have secured over 15,000 acres for conservation
within the 100-year floodplain of the Sacramento River and restored 2,200 of those
acres to native riparian vegetation.

U.S. Fish and Wildlife Service (USFWS). Sacramento River National Wildlife Refuge.
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The Sacramento River National Wildlife Refuge is one of six wildlife refuges in the
USFWS Sacramento Wildlife Refuge Complex. The complex consists of a land
acquisition and habitat restoration program that covers about 35,500 acres. Additional
acres held in easements expand the complex to 59,000 acres in the Sacramento Valley.
In 1989, Congress authorized the Sacramento River National Refuge as part of this
complex. To date, USFWS has acquired slightly more than 14,000 of the 18,000 initially
approved. The remaining lands will be purchased from willing sellers as funds are
appropriated and as public disclosure in accordance with the National Environmental
Policy Act (NEPA) is completed for each incremental expansion. The USFWS owns
lands within and adjacent to the study area that are included the Sacramento River
Nation Wildlife Refuge.

Sacramento River Floodplain Acquisition and Monitoring. TNC, the California Wildlife
Conservation Board, California Department of Fish and Game (DFG), and the USFWS
have requested funds for the acquisition and management of fee title or permanent
conservation easement interests on floodplain lands within the conservation area of
the Sacramento River between Keswick Dam and Verona. A floodplain restoration-
monitoring program will be developed to enhance existing monitoring programs. The
acquisitions will facilitate the recovery of ecological processes within the floodplain,
including the regeneration of native riparian habitat. Ten thousand acres is the long-
term goal for acquisition and restoration. Currently the reserve has acquired
approximately 1,800 acres.

Shasta Dam. Shasta Dam and Lake, completed in 1945, are components of a
multipurpose project built by the USBR and operated for flood management by the
Corps. Constructed on the Sacramento River downstream from its confluence with the
Pit River, 10 miles north of the City of Redding, the dam is a concrete gravity
structure 487 feet high above the streambed and 3,500 feet long. Shasta Lake has a
capacity of 4,552,100 acre-feet and a flood management reservation of 1,300,000
acre-feet. Keswick Dam is about 9 miles downstream from Shasta Dam and provides
reregulation for Sacramento River flow releases. Shasta Dam provides flood protection
to nearby communities and agricultural land downstream along the Sacramento River.
Shasta Dam is operated for an objective release of 79,000 cubic feet per second (cfs)
at Redding.

Black Butte Dam. Black Butte Dam is owned, operated and maintained by the Corps
and is on Stony Creek, a westside tributary of the Sacramento River. Constructed in
1963, it consists of an earthfill dam 140 feet high above the streambed and 5,975 feet
long, including six auxiliary earthfill dikes. Black Butte Lake has a capacity of 136,200
acre-feet and provides the entire capacity as flood management space reservation
during the winter months. The specific flood management objectives of Black Butte
Dam are to protect Hamilton City, the City of Orland, Interstate 5, and 64,000 acres of
agricultural areas along Stony Creek from rain floods.

Sacramento River Flood Control Project, California. Congress directed the California
Debris Commission in 1910 to prepare a flood management plan for the Sacramento
River system. The proposal incorporated the leveed bypass concept, which became
the basis of the present project. This major project was authorized by the 1917 Flood
Control Act and was sponsored by The Reclamation Board. The Sacramento River
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Flood Control Project consists of a comprehensive system of 1,000 miles of levees, 5
major overflow weirs, 2 sets of outfall gates, 3 major drainage pumping plants, 95
miles of bypass floodways, overbank floodway areas, and channel enlargement in the
lower reach of the Sacramento River. The levees constructed during this project are
known as “project levees”. The project levees begin just south of Hamilton City near
Chico Landing (see Figure 2-1). Details of the existing flood protection at Hamilton
City may be found in Section 2.1.

Sacramento River Flood Control Project, Glenn-Colusa Irrigation District Fish Screen
Improvement Project, California. Flood flows in the Sacramento River have altered
the river channel and lowered the water surface at the Glenn-Colusa Irrigation
Hamilton City pumping plant. Changing conditions cause significant adverse impacts
to river stability, water supply and anadromous fishery resources in the area. The
project includes a gradient facility, which includes use of multiple sheet piles coupled
with stone to replicate a natural riffle in the river to restore river hydraulic gradient
to appropriate pre-1970 conditions. The Glenn-Colusa Irrigation District, the Corps,
and USBR and the State of California are implementing fish screen project to build
new screens near the Glenn-Colusa Irrigation District plant.

Sacramento River Bank Protection Project, California. The Sacramento River Bank
Protection Project (SRBPP) is a continuing construction project of the Corps and The
Reclamation Board to repair and protect levees from erosion. Phase | was authorized
in 1960 to preserve the integrity of the Sacramento River Flood Control Project’s levee
system. The levee system protects over 1 million acres, 2.2 million people, and $37
billion of property. Construction of the First Phase began in June 1965. Phase Il of
construction was authorized in 1974 and the remaining bank protection sites are
located along the Sacramento River downstream from river mile 194 at Chico Landing,
and along the Sacramento River tributaries and distributaries. Congressional
authorization is needed for Phase Ill.

Sacramento River, Chico Landing to Red Bluff, California. Congress authorized the
Sacramento River, Chico Landing to Red Bluff Project in 1958 as an extension and
modification of the Sacramento River Flood Control Project to help stabilize the main
river channel, to alleviate bank erosion, and to reduce downstream maintenance
dredging. Continued construction was authorized in 1976, however, no additional
bank protection has been placed under this authority since 1985, primarily for
environmental reasons. The Reclamation Board is the non-Federal sponsor.

Sacramento River Major and Minor Tributaries. This project was initially authorized by
the 1944 and 1950 Flood Control acts and first funded in 1948. It supplements the
Sacramento River Flood Control Project in providing flood protection to all major
cities along the river system and to 880,000 acres of prime agricultural land. The
Reclamation Board is the sponsor of this project that provided for levee construction
and channel modifications on the Sacramento River from Colusa to Chico Landing and
on lower reaches of its tributaries.

1.6.3 Studies

Corps of Engineers. Hamilton City, California, Small Flood Control Project, Detailed
Project Report. The Corps, The Reclamation Board, Glenn County, and the Hamilton
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City Community Service District undertook a study under the authority of Section 205
of the Flood Control Act of 1948. The Corps initiated a feasibility-level study and in
1997 determined that there is potential Federal interest in implementing a small flood
control project in the Hamilton City area. This study has been suspended and the
information developed under the Section 205 study is incorporated in this feasibility
study.

Corps of Engineers. Central Valley River Basins Enhanced Flood Response and
Emergency Preparedness. The Corps and The Reclamation Board are studying as part
of the Comprehensive Study. A plan to increase the effectiveness of the existing flood
response and emergency preparedness system to warn residents of the Central Valley
of impending flooding from the Sacramento and San Joaquin Rivers and their
tributaries. The study has investigated flood warning system problems and
opportunities; a measures evaluation; a description and comparison of alternatives;
and an evaluation of the potential environmental effects of these alternatives. In
addition, the document includes mitigation measures and performance standards to
ensure that any potential effects on the environment identified during future site
selection for flow and rain gages will be mitigated to a less than significant level.

The Nature Conservancy. Hydrologic and Hydraulic Model for the Sacramento River
from Glenn-Colusa Irrigation District (GCID) to Princeton Incorporating Existing Butte
Basin Model. Prepared By Ayres and Associates. This model was completed in 2002
and will be used in coordination with models prepared by the Corps in the
development of this feasibility study.

The Bureau of Reclamation and Department of Water Resources. North-of-the-Delta
Offstream Storage Investigations. Storing water in offstream reservoirs during high
flow periods provides opportunities to increase water storage in an environmentally
sensitive manner. The stored water is then made available for beneficial uses at times
when conflicts over available supplies are most pronounced, such as during droughts.
The North-of-the-Delta Offstream Storage Investigation has focused on four potential
projects on the west side of the Sacramento Valley, including the Red Bank Project,
Newville Reservoir, Colusa Reservoir, and Sites Reservoir. The Draft Feasibility Study
and EIS/EIR are scheduled for completion in June 2005.

The Nature Conservancy, Floodplain Reconnection/Limited Channel Meander
Investigation. TNC has completed a two-dimensional (2D) hydraulic model to

(1) evaluate the potential flood damage reduction and ecosystem restoration benefits
of a setback levee somewhere southwest of the existing levee, and (2) potentially
remove the private levees within and around the USFWS Pine Creek Unit. Potential
ecosystem restoration strategies would result in the reconnection of about 2,500 acres
of floodplain for floodwater and debris storage and reestablishment of channel
migration within a 3-mile-long reach of the channel. In addition, flood damage
reduction benefits experienced by Hamilton City residents will be quantified through
the modeling analysis. The first phase of the analysis includes building and calibrating
a 2D model of existing conditions with all levees in place, reflecting current land uses
and their respective roughness values. The second phase is running the model to
reflect potential riparian restoration, a setback levee somewhere southwest of the
existing levee, and removal of private levees on the USFWS Pine Creek Unit. The third

Chapter 1
Study Information July 2004
1-8



Hamilton City Flood Damage Reduction and Ecosystem Restoration, California
Final Feasibility Report/EIR/EIS

phase involves a preliminary setback levee design including a foundation investigation
and flow net seepage analysis.

The Nature Conservancy. Riparian Recruitment Pilot Study. Cottonwoods (Populus
species) are a keystone riparian species, and river regulation often results in a
decrease in seedling recruitment. TNC, in partnership with California Department of
Water Resources, has completed a draft pilot project to evaluate the current status of
cottonwood recruitment with respect to the present altered flow regime of the
Sacramento River. The pilot study involves topographic surveys across the floodplain,
the development of site-specific stage discharge relations, and a dendrochronological
analysis of existing stands of cottonwood forest. The pilot study is based on a model
of cottonwood recruitment that has met with success on other rivers where river
managers have mimicked some aspects of the flow regime that are critical to
cottonwood recruitment. The successful natural recruitment of cottonwood seedlings
serves as an indicator of ecosystem function. Successful cottonwood recruitment
integrates many natural river processes, including a more natural flow regime; limited
channel meander; creation of quality habitat for riparian species, accretion of new
floodplain; and, at a longer temporal scale, the production of large woody debris
serving critical habitat function for migrating Chinook salmon.

The Nature Conservancy. Integrating Floodplain Management. Various ongoing studies
will be combined at the subreach scale to develop an integrated approach to
floodplain management in this area. This may include integration of multi-agency
ownership and policy (such as public access) the determination of the highest and best
use for multiple parcels in the area, and locations of compatible agriculture and how
to implement compatible agriculture in conjunction with restoration.

The Nature Conservancy. Restoration/Planning Proposal. TNC has submitted a
restoration/planning proposal the to CVPIA Anadromous Fish Restoration Program. The
proposal would fund the planning and restoration of one parcel at the confluence of
the Sacramento River and Big Chico Creek as a demonstration of parcel-specific
planning within the subreach-planning context. This proposal is not currently funded.

The Nature Conservancy. Sacramento River Public Recreation Access Study: Red Bluff
to Colusa. This report was prepared by EDAW Consulting for the Nature Conservancy’s
Sacramento River Project. One of the goals of this study was to recommend future
public recreation access opportunities and programs within the 100-mile long study
area along the Sacramento River. The study identified that the area would benefit
from increased facilities and amenities such as trails, picnicking, camping, improved
boat ramps, and signage to anticipate the expected substantial population growth
within the study area. The study also addresses increased coordination among land
managers, law enforcement, and resource agencies with regard to recreation
opportunities and public health and safety.

The Nature Conservancy. Socioeconomic Assessment of Proposed Habitat Restoration
within the Riparian Corridor of the Sacramento River Conservation Area. This report
was prepared by Jones and Stokes Associates with technical support from TWC
Economics and Ayres & Associates for The Nature Conservancy’s Sacramento River
Project in March 2003. This document provides information regarding the social and
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economic consequences that could result from the conversion of agricultural land
along the river into a riparian corridor. The analysis is intended to describe possible
future conditions on the basis of a number of broad assumptions, and to serve as a tool
for those entities involved in habitat restoration programs along the Sacramento River.
The document includes the potential socioeconomic consequences for recreation by
creating the riparian corridor.

Numerous other prior studies and reports have valuable background information for
the Feasibility Study. These studies and reports are listed in Chapter 12 references.

1.7  PLANNING PROCESS AND REPORT ORGANIZATION

The planning process consists of six major steps: (1) Specification of water and related
land resources problems and opportunities; (2) Inventory, forecast and analysis of water and
related land resources conditions within the study area; (3) of alternative plans; (4)
Evaluation of the effects of the alternative plans; (5) Comparison of the alternative plans;
and (6) Selection of the recommended plan based upon the comparison of the alternative

plans.

This report documents the study process. It also serves as the environmental
document for compliance with the NEPA and the CEQA. The chapter headings and order in
this report generally follow the outline of an EIS. The report chapters relate to the six steps
of the planning process as follows:

The second chapter of this report, Need for and Objectives of Action, covers the
first step in the planning process (Specification of water and related land resources
problems and opportunities).

The third chapter of this report, Alternative Plans, is the heart of the report and is
therefore placed before the more detailed discussions of resources and effects. It
covers the third step in the planning process (Formulation of alternative plans),
the fifth step in the planning process (Comparison of alternative plans), and the
sixth step of the planning process (Selection of the recommended plan based upon
the comparison of the alternative plans).

The fourth chapter of this report, Affected Environment, covers the second step of
the planning process (Inventory, forecast and analysis of water and related land
resources in the study area).

And, the fifth chapter of this report, Environmental Consequences, covers the
fourth step of the planning process (Evaluation of the effects of the alternative
plans).

The remaining chapters of the report discuss public involvement, review, and
consultation (Chapter 6); list the report preparers (Chapter 7); describe
compliance with applicable laws, policies, and plans (Chapter 8); present a
description of the recommended plan (Chapter 9); and present the study
recommendation (Chapter 10); a list of references (Chapter 11); and, a list of
recipients of the March 2004 draft feasibility report/EIS/EIR (chapter 12). A list of
acronyms and abbreviations and a glossary of terms precede Chapter 1. An index is
at the end of the report.
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CHAPTER 2 - NEED FOR AND OBJECTIVES OF ACTION

2.1 STUDY AREA DESCRIPTION

Hamilton City is in Glenn County, California, along the west bank of the Sacramento
River, about 85 miles north of the City of Sacramento (Figure 2-1 - Regional Map). The study
area includes Hamilton City and the surrounding rural area (Figure 2-2 - Study Area Map). The
study area is bounded by the Sacramento River to the east and the Glenn Colusa Canal to the
west and extends about two miles north and six miles south of Hamilton City."

Hamilton City has a population of about 2,000. Surrounding land use is agricultural
with fruit and nut orchards being the primary crops. State Highway 32, an important
transportation corridor, runs in an east-west direction through town and connects with
Interstate 5 to the west and State Highway 99 and the City of Chico to the east. A Union
Pacific Railroad spur line also provides service to the town. An abandoned sugar plant (Holly
Sugar) is to the south of Hamilton City. A fertilizer company currently uses a small portion of
the plant. The wastewater treatment facility for the community is located within Dunning
Slough east of town. The Irvine Finch River Access, a California Department of Parks and
Recreation facility, is located on west bank of the Sacramento River, immediately south of
Highway 32.

An existing private levee, constructed by landowners in about 1904 and known as the
*J” levee, provides some flood protection to the town and surrounding area (Figure 2-3). The
*J” levee is not constructed to any formal engineering standards and is largely made of silty
sand. It is extremely susceptible to erosion. Flood fighting is often necessary to prevent
levee failure and flooding when river levels rise. Since the construction of Shasta Dam in
1945, flooding in Hamilton City due to failure of the *J” levee has occurred once, in 1974. In
addition, extensive flood fighting has been necessary to avoid levee failure and flooding in
1983, 1986, 1995, 1997, and 1998. Currently, the Sacramento River is actively eroding into
the toe of the “J” levee at the northern end of the study area. Glenn County built a backup
levee, about 1,000 feet in length, to protect the community in the event the toe erosion
causes failure at the northern end of the “J” levee. The southern end of the “J” levee does
not tie into high ground and backwater can flood agricultural lands behind (west of) the “J”
levee.

Native habitat and natural river function in the study area have been altered by construction
of the “J” levee and conversion of the floodplain to agriculture and rural development.
Hardening of the riverbank and levee in several locations through the years (typically with
rock) has constrained the ability of the river to meander. Conversion of the floodplain to
agriculture and rural development has reduced native habitat to remnant patches along the
river and in historic oxbows. These ecosystem alterations greatly diminish the abundance,
richness, and complexity of riparian and other floodplain habitat in the study area and the
species dependent upon that habitat.

The study area includes the area specified in the U. S. House Report 108-357, (Conference Report accompanying
the Energy and Water Development Appropriations Act, 2004, P.L. 108-137) which urged the Secretary of the Army
to include in the study an area extending from 2 miles due north to 4 miles due south of State Highway 32, and
extending at least 1.2 miles due south of County Road 23.
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Figure 2-1: Regional Map
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Land ownership in the study area is a mix of public and private ownership. Much of the land
in the study area along the Sacramento River is in conservation ownership, as shown in
Figure 2-4. The California Department of Fish and
Game (DFG) owns a large parcel of land known as
the Pine Creek Unit located on either side of the
Sacramento River in both Glenn and Butte
Counties. The USFWS owns three parcels adjacent
to the study area: one just north of the existing “J”
levee in an area that is actively eroding, another
across the River from Dunning Slough (known as the
Pine Creek Unit) and the third just south of County
Road 23 (known as the Capay Unit). The DFG and
USFWS lands have been restored, or are proposed
to be restored in the future. These parcels are

not included in this project. TNC owns land north
of Highway 32 between the Sacramento River and

Figure 2-3: The “J” levee north of

the Union Pacific Railroad tracks. TNC also owns Hamilton City

land south of Hamilton City between Dunning Slough and County Road 23. The TNC land on
the west side of the Sacramento River is the focus of the ecosystem restoration planning for
this study.

2.2 FEDERAL AND NON-FEDERAL OBJECTIVES

The Federal (Corps) and non-Federal sponsor (The Reclamation Board) objectives for
water resources implementation studies establish the overall goals for the feasibility study.
The specific objectives for this feasibility study were derived from the identification of the
study problems and opportunities and are discussed in Section 2.3.

The Federal objective? of water and related land resources planning is to contribute to
National Economic Development (NED) consistent with protecting the nation’s environment,
pursuant to national environmental statutes, applicable executive orders, and other Federal
planning requirements. Contributions to NED are increases in the net value of the national
output of goods and services, expressed in monetary units. Contributions to NED are the
direct net economic benefits that accrue in the planning area and the rest of the nation.

The Corps has added a second national objective for ecosystem restoration in response
to legislation and administration policy. This objective is to contribute to the nation’s
ecosystems (or National Ecosystem Restoration - NER) by restoring degraded ecosystem
structure, function, and dynamic processes to a less degraded, more natural condition.
Contributions to NER are increases in ecosystem value and productivity and are measured in
non-monetary units such as acres or linear feet of habitat, average annual habitat units, or
increased species number or diversity.

The CALFED Bay Delta Authority (CALFED), a funding partner for the study, has
ecosystem restoration objectives that partner well with the national NER objectives stated

2 The Economic and Environmental Principles and Guidelines for Water and Related Land Resources
Implementation Studies, established by the U.S. Water Resources Council on March 10, 1983, define the Federal
objective for water resources implementation studies.
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above. CALFED's general goals for ecosystem restoration are to improve and increase aquatic
and terrestrial habitats and improve ecological functions in the Bay-Delta to support
sustainable populations of diverse and valuable plant and animal species. Specifically,
CALFED aims to protect, enhance and restore the meander belt of the Sacramento River
within the reach that includes the Hamilton City area. The Reclamation Board, as the non-
Federal sponsor, has flood protection objectives similar to the national NED objectives, but
recognizes the benefits of the ecosystem restoration goals and believes they can be
implemented while maintaining the integrity of the flood control system.

2.3  PROBLEMS AND OPPORTUNITIES

A problem is an existing undesirable condition to be changed. An opportunity is a
chance to create a future condition that is desirable. Within the context of solving the
problems, opportunities contribute to the overall beneficial outcome of the project. The
difference between problems and opportunities is often indistinct, but in both cases a
changed future condition is preferred. The purpose of this feasibility study is to develop an
implementable and acceptable plan to change the future condition and address specific water
and related land resources problems and opportunities in the Hamilton City area.

Problems and opportunities to be addressed were identified in several ways. The
study team reviewed previous studies by the Corps, The Reclamation Board, TNC, and others
to identify flooding and water resource related environmental problems. Public workshops
and several brainstorming meetings were held to help define the existing conditions and
identify problems and opportunities. Participants in these meetings included:

» Butte County Public Works Department

» (California Department of Fish and Game

= California Department of Parks and Recreation

» California Department of Transportation (Caltrans)

» Glenn-Colusa Irrigation District

* Glenn County Public Works Department

= Hamilton City Community Services District

» Hamilton City Citizens In Action

= Local landowners and residents

» National Oceanic and Atmospheric Administration (NOAA) Fisheries

= Sacramento River Conservation Area Forum

= Sacramento River Partners

= Sacramento River Preservation Trust

= The Nature Conservancy

= U.S. Fish and Wildlife Service

Understanding of the problems and opportunities was further refined through analyses
conducted during the Feasibility Study. The problems and opportunities addressed in the
feasibility study are defined in the following sections.

Chapter 2
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2.3.1 Flooding and Ecosystem Problems

PROBLEM: Flooding threatens public safety in and around the community of
Hamilton City.

The primary risk (highest probability) of flooding to Hamilton City is from upstream
unregulated tributary streams along the Sacramento River between Shasta Dam and
Hamilton City. Runoff from these streams can cause the Sacramento River water level
to rise and break through or overtop the “J” levee. Extremely large storm events in
the upper Sacramento River watershed result in high release flows from Shasta Dam,
which could cause flooding in the Hamilton City area. Similarly, large storm events in
the Stony Creek watershed can result in high release flows from Black Butte Dam,
causing flooding in the Hamilton City area. In both cases, however, the probability of
flooding due to dam releases is relatively low compared to the risk from the
unregulated tributaries. The community relies on the “J” levee to contain flows in the
Sacramento River. The “J” levee does not meet Corps or any other levee construction
standards and could fail at river levels well below the top of the levee.

The estimated risk of failure® in any year, neglecting the effect of flood fighting, is
about 12 percent. That is, in every year there is about a 1 in 8 chance the “J” levee
will fail without flood fighting. Over the next 25 years, the estimated risk of the levee
failing at least once is about 95 percent. Although it is difficult to assess the risk of
failure with flood fighting because of the uncertainties associated with a flood fight
such as resource requirements and availability, weather conditions and hydraulic
conditions, such an analysis was performed and is described in Appendixes A (Plan
Formulation) and E (Economics).

The threat to public safety includes exposure to flood waters, accidents during
evacuation, and accidents during flood fighting. Over the past twenty years, flood
fighting has been required to prevent flooding in 1983, 1986, 1995, 1997, and 1998.
Over that same period, the community was evacuated six times: 1983, 1986, twice in
1995, 1997, and 1998.

PROBLEM: Hamilton City and surrounding agricultural lands incur damages from
flooding.

Flooding in and around Hamilton City can cause significant economic damages. To estimate
the amount of damages, floodplains* were developed based on analysis of runoff volumes,
river flows and stages, and topography. Figures 2-5 and 2-6 show floodplains for the 50
percent, 10 percent, 4 percent, 2 percent, 1 percent, 0.2 percent, and 0.5 percent chance
exceedence events; that is, floodplains associated with flows in the Sacramento River that
have a 50 percent, 10 percent, 4 percent, 2 percent, 1 percent, 0.5 percent, and 0.2 percent
chance of occurring or being exceeded in any year, respectively. The floodplains are based
on several simplifying assumptions, including that the “J” levee is ineffective in preventing
flooding (fails or

3Levee failure refers to either physical failure (such as erosion, seepage, or slope instability) or overtopping

4 Floodplain: The portion of a river valley that has historically been inundated by a river during floods. Computer
models predict how water moves through the floodplain, calculates its depth, and estimates the extent of
flooding.
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is overtopped). Floodplains provide a representative view of the areas at risk from
flooding and are useful for economic analysis of expected flood damages.

The floodplains illustrate that flooding would be most frequent in the eastern portions
of the town and on agricultural lands. In town, flood depths up to 10 feet, depending
on the ground elevations and magnitude of the flood. To the north and south of town,
the river could flood agricultural lands at depths up to 15 feet.

Property subject to damages in the various floodplains was inventoried and analyzed
for expected annual damages. Damages considered in the analysis include flood
damages to both structures and contents of residential, commercial, industrial, and
public facilities; flood damages to crops; flood damages to automobiles and roads,
emergency response costs, and clean up costs. Using the estimated damages for each
floodplain and considering the risk of the “J” levee failing or being overtopped, the
expected annual flood damages were estimated for the study area. The expected
annual damages for the future without-project condition® are about $750,000.

PROBLEM: The Sacramento River is prevented from meandering.

A primary problem of the riverine ecosystem
in the study area is the loss of the river’s
natural function to erode its banks and
migrate through its floodplain. In the
region, the Chico Landing to Red Bluff
Project placed bank protection at 29 sites
totaling approximately 86,915 feet (16.5
miles). Sites are situated primarily at outer
bends of meanders in the river. In the study
area, confinement of the river by levees
(about 42,200 linear feet (lf) on the west
bank, 31,700 lf on the east bank), bank

Figure 2-7: The Gianella Bridge protection® (about 7,000 If remaining on the
(Highway 32) over the Sacramento west bank and 6,500 lf remaining on the east
River bank), and channel stabilization at Gianella

Bridge have limited erosion and deposition of
sediment and the formation of essential riverine and riparian habitats (see Figure 2-2
for levee and bank protection locations; Figure 2-7 shows Gianella Bridge). Bank
revetment protection and channel stabilization have prevented the development of
large cutbanks, shaded riverine aquatic (SRA) cover and mid-channel gravel bars.
Bank swallow, a State listed threatened species, are dependent on vertical cutbanks
for colony establishment. Stabilization of the banks has reduced or eliminated the
supply or sediment, causing the channel to typically narrow or deepen.

Meander processes contribute to the development of diverse riparian ecosystems along
the river. The high diversity of riparian plants is thought to be related to, among other

® The expected future condition if no project is implemented to address the problems and opportunities.

® Bank protection in the study area includes rock riprap placed by the Corps of Engineers’ Chico Landing to Red
Bluff Project, emergency rock riprap placed by the PL 84-99 program and privately dumped rubble.
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factors, the intensity and frequency of floods and small-scale variations in topography
and soils as a result of lateral migration of river channels (Corps 2001). The migration
capacity of plants along riparian corridors is also an important factor in explaining the
high biodiversity observed along stream/river channels (Corps 2001).

The Sacramento River within the study area experiences small movement and sinuosity
changes. Riprap was installed between 1974 and 1980 along an approximate 1-mile
stretch of the right bank of the river south of Dunning Slough as part of the
Sacramento River, Chico Landing to Red Bluff Project.

PROBLEM: The Sacramento River floodplain is not allowed to flood.

In the Hamilton City area, private levees protecting agricultural lands and the
community have severed the Sacramento River from its historic floodplain. Figure 2-8
shows the existing “J” levee. While this area is not as severely constrained as
downstream (where the Sacramento River Flood Control Project levees and bank
protection constrain the river), levees in the Hamilton City area do greatly reduce the
area subject to relatively frequent, ecologically-significant flooding which reduces the
establishment of riparian vegetation and associated components resulting in a
reduction in the (1) colonization of woody plants such as cottonwoods and willows, (2)
establishment of shaded riverine aquatic (SRA) cover, (3) establishment of large woody
debris, and (4) establishment of natural 3 .

banks, all of which results in a reduction in
a variety of aquatic and terrestrial

species.

The lack of the disturbance pattern from
flooding in riparian areas has resulted in a
reduction in the natural mosaic of
vegetation patterns. River channel
dynamics interact closely with the
vegetation structure. The hydrologic
regime and energy in the riparian corridor
mainly determine the early stages of
riparian plant development (Corps 2001).
Cutting off flooding from the floodplain Figure 2-8: The “J” levee and the
eliminates habitat complexity created by Sacramento River near north end of
vegetative layers including various woody  the study area

species, and reduces wildlife diversity.

Only a small fraction of the unique SRA habitat remains along the Sacramento River.
SRA exists in areas along riverbanks where the bank, composed of natural material and
riparian vegetation, overhangs or protrudes into the water. These attributes provide a
highly productive and complex land-water interface to support an array of fish and
wildlife species adapted to this habitat. The USFWS designated SRA cover as a
Resource Category 1 under its Mitigation Policy as applied to the Sacramento River
Bank Protection Project, which identifies SRA habitat as unique and irreplaceable on a
national basis or in the ecoregion of the Central Valley and warrants no existing
habitat value loss (USFWS 1981).”
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Disconnecting flooding from the historic floodplain eliminates a source of large woody
debris. A lack of large woody debris reduces the ability of the river to store inorganic
sediment and organic matter, and reduces in-water cover for fish (USFWS 2000). Large
pieces of debris generally store more sediment and organic material and smaller
woody debris, such as branches, sticks, and twigs which create sieve-like
accumulations and efficiently retain leaves (Gregory et al. 1989; Murphy and Meehan
1991 in USFWS 2000). From a biological perspective, large woody debris is required to
gain the structural complexity for a functional riverine ecosystem.

Severing the river from its floodplain eliminates the river’s ability to create natural
banks. Natural banks create a unique zone that provides constant contact between
the aquatic and terrestrial portions of the riparian corridor. Elimination of natural
banks reduces species diversity and abundance that tend to be greatest at the aquatic
and terrestrial habitat interface (USACE 2001).

PROBLEM: The quantity and quality of riparian and related floodplain habitat and
dependent species has been diminished.

Riparian and related floodplain habitats were once widespread throughout the
Sacramento Valley. Lands subject to regular flooding or occasional overflow covered
about one-third of the Sacramento Valley in 1880, or about 1 million acres (Thompson,
1961). It is believed that most of these lands supported a mosaic of floodplain
habitats in various stages of succession.

Riparian vegetation was widespread throughout the Sacramento River floodplain;
dense bands up to 5 miles wide existed along the main stem of the river. Some
1,300,000 acres of riparian forest historically fringed the entire length of the
mainstream Sacramento and San Joaquin River channel. Today, less than five percent
of the mainstream riparian forest remains. Along most of the Sacramento River and its
tributaries, remnants of riparian communities are all that remain of once very
productive and extensive riparian areas. However, along the upper reaches of the
Sacramento River, more riparian vegetation is still intact. Along the Sacramento River
from Keswick (just downstream of Shasta Dam) to Verona (just north of the City of
Sacramento) there are approximately 23,000 acres of riparian vegetation. In the
reach from Red Bluff to Chico Landing where the study area is located, there are
approximately 6,900 acres of riparian vegetation. (SRCAF, 2000)

Narrow and frequently degraded stands of riparian forest remain along levees and old
oxbow lakes. There is a lack of habitat continuity along the river. Large reaches of
little or low-value habitat separate patches of high-value habitat. This lack of a
habitat “corridor” reduces wildlife movement among habitat patches, which reduces
dispersal, migration, emigration and immigration of species. Many species have
reduced numbers of individuals as well as population viability, both within habitat
patches and regionally.

Within the study area, just as throughout the Sacramento River Valley, native habitats
have been lost or degraded, negatively affecting those species dependent on the
habitat. The floodplain is intensively farmed with walnut, almond, and prune
orchards, as well as some row crops. Conversion to agriculture and river confinement
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2.3.2

2.4

have caused a decline in the health of the riverine ecosystem over the last 150 years
to the point that today, the system is no longer able to support sustainable
populations of many species. Native species populations have declined and continue
to decline throughout the Sacramento River basin. Most species, including threatened
and endangered fisheries, passerine bird species, and numerous small mammals
depend on the Sacramento River either for the entire, or for part, of their life cycle.

Opportunities

OPPORTUNITY: Increase Valley Elderberry Longhorn Beetle habitat (VELB).

Restoring riparian and savannah habitats could include planting of elderberry shrubs,
habitat for the Federally-threatened Valley Elderberry Longhorn Beetle.

OPPORTUNITY: Restore the Ecosystem

There is an opportunity to accomplish ecosystem restoration in the Hamilton City area
because there is less infrastructure near the river than in other, more developed
areas, and much of the land adjacent to the Sacramento River is owned by a non-
governmental organization, TNC, interested in ecosystem restoration.

OPPORTUNITY: Reduce risk to public safety and damages due to flooding

There is an opportunity to reduce the risk to public safety and damages due to
flooding in the Hamilton City area.

PLANNING OBJECTIVES

The planning objectives are statements of the study purpose. Planning objectives are

more specific than the Federal and non-Federal objectives and reflect the problems and
opportunities in the Hamilton City area; an objective is developed to address each of the
identified problems and opportunities. Planning objectives represent desired positive
changes in the without-project future conditions. The planning objectives for Hamilton City
would be attained within the period of analysis for the study, a 50-year timeframe beginning
in 2007. All of the objectives focus on activity within the study area.

The planning objectives are:

= Reduce the risk to public safety in the Hamilton City community from flooding.
» Reduce damages due to flooding in Hamilton City and the surrounding area.

* Increase the opportunity for the Sacramento River to meander.

» Increase the extent of overbank and recurrent flooding in the floodplain.

» |ncrease the quantity and quality of riparian and related floodplain habitat.

* Increase the availability of VELB habitat along the Sacramento River.
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In most cases, planning objectives are consistent with one another. In some cases,
however, the objectives may seem to conflict, for example, allowing the floodplain to flood
and reducing flood damages. There is no actual conflict because in every situation where the
floodplain is allowed to flood, damageable property would be removed from the flooded area
or flood easements would be purchased to compensate the landowner. The goal of the
feasibility study is to develop a range of alternative plans that balance the objectives and
avoid conflicts or, where necessary, demonstrate the tradeoffs between conflicting
objectives, enabling decisions to be made.

The Federal objective is to maximize net benefits. Because of this, it is not
appropriate to identify targets within objectives. For example, no quality target flood
frequency, minimum acreage of habitat, or minimum habitat value was ever identified for the
project. Rather, the planning process includes formulation of alternative plans to maximize
NED and NER benefits relative to costs. The Federal objective to maximize net benefits
would supercede any project-specific target output.

2.5  PLANNING CONSTRAINTS

A constraint is a restriction that limits the extent of the planning process. Itis a
statement of things the alternative plans should avoid. Constraints are designed to avoid
undesirable changes between without and with-project future conditions. The planning
constraints are:

= Comply with all Federal, State, and local laws, regulations and policies.

» Avoid adverse hydraulic effects where they could result in economic damage to
others.

= Because future flood events will expand the hydrologic record, there exists a high
probability that the level of performance of a project will change. The
Reclamation Board staff has required that a project’s performance not be greater
than a 90 percent chance of passing the 75-year event or less than a 90 percent
chance of passing the 125-year event. This will avoid implementing a project that
just meets FEMA-level criteria for flood insurance, only to later be redefined as not
providing that level of performance, potentially necessitating implementation of
further flood control measures to regain the FEMA-level criteria.

There are no other physical, ecological, cultural or social constraints associated with
this project.

2.6 OTHER PLANNING CONSIDERATIONS

2.6.1 Williamson Act, Farmland Security Zone - Contracted Lands

The Williamson Act is a tool that the State of California uses to protect agricultural
land by creating an arrangement whereby private landowners contract with counties
and cities to voluntarily restrict land to agricultural and open-space uses in exchange
for lower property taxes. A Farmland Security Zone is an option within the Williamson
Act that is a more restrictive contract than the Williamson Act but offers greater tax
savings to landowners. The arrangement is a 10-year contract under the Williamson
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Act and a 20-year contract under the Farmland Security Zone designation during which
time the restricted parcels are assessed at a lower tax rate. The State of California
reimburses the counties for the lost tax revenue. The contract renews automatically
each year. In order to terminate the contract, a landowner must file a notice of non-
renewal that starts a 9-year process for contract termination for the Williamson Act
and a 19-year process for contract termination for land within the Farmland Security
Zone.

This contract may be canceled to avoid the 9-year or 19-year termination process, but
is subject to a 12-% percent fee (Williamson Act) or 25 percent fee (Farmland Security
zone) based on the assessed value of the property. Cancellations are allowed when
the public interest is no longer best served by the contractual restrictions placed on
agricultural land, and if there is no other land suitable for the proposed alternative
use. (Department of Conservation, 2001)

In the study area, there are currently 6 parcels under Williamson Act contracts
totaling 1,577.87 acres. Two of these parcels are owned by TNC, two of these parcels
are owned by the USFWS, and two parcels are privately owned. Also in the study area,
there are two parcels under Farmland Security Zone Contracts totaling 612.62 acres.
Both properties are privately owned.

Lands under Williamson Act and the Farmland Security Zone Act contracts are included
as a planning consideration because coordination is necessary in developing planning
assumptions, particularly regarding planning constraints, pertaining to timing
implementation of restoration and projected benefits and costs.

2.6.2 Guiding Principles

A set of basic principles, called Guiding Principles, was developed as part of the
Comprehensive Study to ensure that changes to the flood management system
integrate flood damage reduction and ecosystem restoration, while considering
system-wide implications of those changes. The Guiding Principles were designed in
response to the need to (1) promote coordination and partnerships for the public
good, (2) reduce or eliminate conflicts, and (3) serve as a guide for modifications to
the flood management system. These principles were established and refined through
agency coordination and public outreach during the Comprehensive Study to address
the wide range of stakeholder concerns to integrate flood damage reduction and
ecosystem restoration, and to ensure a system-wide approach in evaluating proposed
changes.

Each of the Guiding Principles supports a system-wide approach for project planning.
The Sacramento River functions as a hydrologic system, and ecosystem needs are tied
to hydrologic processes. Accordingly, one must approach the river as a complete
system when considering flood damage reduction and ecosystem restoration
objectives. The fact that the river has not been consistently treated as
comprehensive system in the past has led to some of the problems that are
experienced today. Focusing on flood management within limited reaches without full
consideration of hydraulic effects in reaches both upstream and downstream has
resulted in modifications to the system that have shifted local problems to other

Chapter 2
July 2004 Need for and Objectives of Action
2-15



Hamilton City Flood Damage Reduction and Ecosystem Restoration, California
Final Feasibility Report/EIR/EIS

reaches. Likewise, the cumulative effects of modifications to the system have
contributed to a general decline in the health of the ecosystem. The cumulative
effects of habitat restoration projects can also reduce flood conveyance. It is
important to ensure that the integrity and continuity of the system is maintained and
enhanced to allow the river system to function in a manner where flood management
and the ecosystem are compatible.

The following Guiding Principles are integral to achieving a system-wide approach to
flood damage reduction and ecosystem restoration along the Sacramento River. An
expanded description of the Guiding Principles can be found in Appendix A -
Supplemental Plan Formulation.

= Recognize that public safety is the primary purpose of the flood management
system.

* Promote effective floodplain management.

= Recognize the value of agriculture.

= Avoid hydraulic and hydrologic effects.’

» Plan system conveyance capacity that is compatible with all intended uses.
* Provide for sediment continuity.

= Use an ecosystem approach to restore and sustain the health, productivity, and
diversity of the floodplain corridors.

» Optimize use of existing facilities.
» Integrate with the CALFED Bay-Delta Program and other programs.

* Promote multi-purpose projects to improve flood management and ecosystem
restoration.

=  Protect infrastructure.

The Guiding Principles were considered in the formulation, evaluation, and comparison
of alternative plans.

2.6.3 Environmental Operating Principles

The Corps has reaffirmed its commitment to the environment by formalizing a set of
"Environmental Operating Principles” applicable to all its decision-making and
programs. These principles foster unity of purpose on environmental issues, reflect a
new tone and direction for dialogue on environmental matters, and ensure that
employees consider conservation, environmental preservation and restoration in all
Corps activities. By implementing these principles, the Corps will continue its efforts
to develop the scientific, economic, and sociological measures to judge the effects of
its projects on the environment and to seek better ways of achieving environmentally
sustainable solutions.

" This Guiding Principle refers to avoiding adverse hydraulic and hydrologic effects within the study area as well as
upstream and downstream.
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» Achieve Environmental Sustainability. An environment maintained in a healthy,
diverse, and sustainable condition is necessary to support life.

» Consider Environmental Consequences. Recognize the interdependence of life and
the physical environment. Proactively consider environmental consequences of
Corps programs and act accordingly in all appropriate circumstances.

= Seek Balance and Synergy. Seek balance and synergy among human development
activities and natural systems by designing economic and environmental solutions
that support and reinforce one another.

= Accept Responsibility. Continue to accept corporate responsibility and
accountability under the law for activities and decisions under our control that
effect human health and welfare and the continued viability of natural systems.

» Mitigate Effects. Seek ways and means to assess and mitigate cumulative effects
to the environment; bring systems approaches to the full life cycle of our processes
and work.

» Understand the Environment. Build and share an integrated scientific, economic,
and social knowledge base that supports a greater understanding of the
environment and effects of our work.

= Respect Other Views. Respect views of individuals and groups interested in Corps
activities, actively listen, and learn from their perspective in the search to find
innovative win-win solutions to the nation’s problems, solutions that also protect
and enhance the environment.

2.6.4 CalFed Bay Delta Authority Record of Decision

The Record of Decision (ROD) for the CALFED Bay-Delta Final Programmatic
Environmental Impact Statement and Report represents the culmination of the
National Environmental Policy Act (NEPA) and the California Environmental Quality Act
(CEQA) processes for the CALFED programmatic effort. The ROD reflects a final
selection of a long-term preferred program alternative, which includes specific actions
to fix the Bay-Delta, describes a strategy for implementing the plan, and identifies
complementary actions the CALFED agencies will pursue. The ROD highlights the
Corps and The Reclamation Board’s Sacramento and San Joaquin River Basins
Comprehensive Study that was concurrently investigating integrated flood
management and ecosystem restoration for those basins. The CALFED ROD indicates
that CALFED intends that final development and implementation of actions under the
Comprehensive Study would be coordinated and consistent with the CALFED Bay-Delta
Program. This feasibility study for Hamilton City has been developed to be consistent
with the CALFED ROD.

2.6.5 Memorandum of Understanding between the Corps and TNC

The Corps and TNC developed a Memorandum of Understanding (MOU) in December
2000, to facilitate effective and efficient management of important biological

resources within the context of the Corps’ civil works and regulatory missions. This
MOU focuses on the need to protect, restore, study and manage natural ecosystems
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while meeting human needs. The goal of the MOU is to develop a partnership between
the Corps and TNC which can avoid unnecessary duplication of effort, provide for the
pooling of scarce resources, and promote coordinated, focused and consistent mutual
efforts to resolve common problems and missions in a united effort that best benefits
all concerned.
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CHAPTER 3 - ALTERNATIVE PLANS

3.1 PLAN FORMULATION METHODOLOGY

The formulation, evaluation, and comparison of alternative plans comprises the third,
fourth, and fifth steps of the Corps’ planning process. These steps are often referred to
collectively as plan formulation. Plan formulation is a highly iterative process that involves
cycling through the formulation, evaluation, and comparison steps many times to develop a
reasonable range of alternative plans and then narrow those plans down to a final array of
feasible plans from which a single plan can be identified for implementation.

Plan formulation for flood damage reduction (FDR) and ecosystem restoration (ER)
presents a challenge because alternative plans produce both monetary and non-monetary
benefits. Comparison of the trade-offs among alternative plans is difficult because monetary
and non-monetary benefits cannot be directly compared. To facilitate the plan formulation
process, the methodology outlined in the Corps’ Engineering Circular 1105-2-404, “Planning
Civil Work Projects Under the Environmental Operating Principles,” 1 May 2003, was used.
The steps in the methodology are summarized below:

= Formulate and screen management measures (referred to hereafter simply as
measures) to achieve planning objectives and avoid planning constraints. Measures
are the building blocks of alternative plans.

» |dentify a primary project purpose. For this study, it is anticipated that ecosystem
restoration will be identified as the primary purpose. This is because there is
strong interest by the SRCAF, TNC, and CALFED in restoring this area, indicating
that there is high restoration potential. Also, based on previous studies, it is
unlikely a feasible plan can be developed for flood damage reduction only.

» Formulate, evaluate, and compare an array of alternative plans to achieve the
primary purpose (ecosystem restoration) and identify a feasible plan that
reasonably maximizes National Ecosystem Restoration (NER) outputs (outputs
minus costs). This plan is called the National Ecosystem Restoration plan.

= Formulate and screen plans that achieve both ecosystem restoration and flood
damage reduction (combined plans).

»= Evaluate and compare trade-offs among the combined plans and rank them. The
highest ranked combined plan is the plan that reasonably maximizes total net NER
and National Economic Development (NED) outputs.

= Determine whether the highest ranked combined plan is justified; that is, whether
the benefits of the plan exceed the costs. If the highest ranked plan is not
justified, move to the next ranked plan. Continue to move down through the
ranked plans until a justified plan is identified. The highest ranked, justified,
combined plan is the NED/NER plan or the Combined Plan. If no combined plan is
justified, the NER plan shall be recommended for implementation.

3.2  PLANNING CRITERIA

Planning criteria are used to formulate, screen, evaluate, and compare measures and
alternative plans. Four specific screening criteria are required in Corps water resource
studies: completeness, effectiveness, efficiency, and acceptability. These criteria are
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generally subjective and are useful in narrowing down the array of possible alternative plans.
With the exception of completeness, these criteria are also useful in screening potential
measures.

= Completeness. Completeness is a determination of whether or not the plan
includes all elements necessary to achieve the objectives of the plan. It is an
indication of the degree that the outputs of the plan are dependent upon the
actions of others. Plans that depend upon the actions of others to achieve the
desired output were dropped from consideration.

» Effectiveness. Effectiveness is the extent to which a measure or alternative plan
achieves the planning objectives. Measures or alternative plans that clearly make
little or no contribution to the planning objectives were dropped from
consideration.

» Efficiency. Efficiency is a measure of the cost effectiveness of the plan expressed
in net benefits. Benefits can be both monetary and non-monetary. Measures or
alternative plans that provided little benefit relative to cost were dropped from
consideration.

= Acceptability. Acceptability is a measure of the ability to implement a measure or
alternative plan. In other words, acceptability means a measure or plan is
technically, environmentally, economically, and socially feasible. Unpopular plans
are not necessarily infeasible, just unpopular. Measures or plans that were clearly
not feasible were dropped from consideration.

Measures and plans that pass the screening criteria are evaluated and compared
against more specific evaluation criteria. Evaluation criteria are described later in this
chapter in Section 3.5. Evaluation criteria can include costs, outputs, or effects and reflect
the planning objectives or constraints. Some or all of the evaluation criteria may be used at
various stages in the plan formulation process to compare alternative plans. Effective
evaluation criteria must be measurable and reveal differences or trade-offs between
alternative plans.

3.3 MEASURES

A measure is a feature or an activity that can be implemented at a specific geographic
site to address one or more planning objectives. Table 3-1 lists the various measures
identified for this study and identifies the individual objectives to which they contribute.’

"The U. S. House Report 108-357 (Conference Report accompanying the Energy and Water Development Appropriations Act, 2004,
P.L. 108-137) urged the Secretary of the Army to incorporate locally preferred options that provide protection to agricultural
lands and residential properties. Measures considered include such options.
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TABLE 3-1:

OBJECTIVES AND MEASURES

General Measures

Objectives

Reduce
flood risk

Reduce
flood
damages

Increase
river
meander

Increase
flooding in
floodplain

Increase
quantity
and quality
of habitat

Increase VELB
habitat

Raise/Floodproof
Community

X

Raise/Floodproof
Individual Structures

"Relocate Community

Relocate Individual
Structures

lAcquire Flowage
Easements or Fee Title
Floodplain Lands

Enhance Flood Warning
System

Modify Existing Reservoirs

Construct New Reservoirs

Construct High Flow
Bypass Channel

Increase Flows into Butte
Basin

Strengthen “J” Levee

Construct Setback Levee

Construct Training Dike

Passive Restoration

Restoration of Native
Vegetation

Remove Non-native Seed
Source

Remove Non-native
Species from Riparian
reas

"Remove Orchards

Reestablish Hydrologic
Connection of River and
Floodplain

"Remove Bank Protection

Passive Removal Bank
Protection

Measures are the building blocks that are grouped together to form alternative plans.
The wide variety of measures listed above were screened to determine whether each measure
should be retained for use in the formulation of alternative plans. Descriptions of the
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measures and the decision to retain or drop each measure from further consideration are
presented next.

3.3.1 Flood Damage Reduction Measures

These measures primarily achieve flood damage reduction objectives in the study
area, but may also contribute to the ecosystem restoration objectives. Flood damage
reduction measures can be nonstructural or structural. Nonstructural measures reduce flood
damages without significantly altering the nature or extent of flooding. Damage reduction
from nonstructural measures is accomplished by changing the use made of the floodplains, or
by accommodating existing uses to the flood hazard. In contrast, structural measures alter
the nature or extent of flooding. Structural measures accomplish flood damage reduction by
modifying the magnitude, duration, extent, or timing of flooding.

When considering if there are opportunities to apply flood damage reduction measures
in the study area, an understanding of the basic magnitude of costs to construct the measures
is useful when compared to the maximum potential flood damage reduction benefits possible.
Reduction in flood damages translates into monetary benefits that are used to determine if
the benefits of doing something outweigh the costs, which in turn helps determine if the
Federal government can participate in a project. For a frame of reference, the maximum
flood damage reduction benefits possible in the Hamilton City area would not economically
justify flood damage reduction measures exceeding $11 million in total costs.

Non-Structural Measures

» Raise/floodproof community. Dropped as a measure. There is little community
support for this measure as the method of reducing flood damages. The measure
does not reduce the threat to public safety and it does not appear to be cost
effective on a large scale, based upon the current number of structures within the
floodplain.

» Raise/floodproof individual structures. Dropped as a measure. There are no
opportunities in the potential project area to raise or floodproof individual
structures.

» Relocate community. Dropped as a measure. There is little community support
for this measure as a method of reducing flood damages and it does not appear
cost effective on a large scale, based upon the current number of structures within
the floodplain.

» Relocate individual structures subject to flooding. Dropped as a measure. There
are no opportunities in the potential project area to relocate individual structures.

» Acquire flowage easements or fee title interest in floodplain lands. Retained for
further consideration. Acquiring flowage easements or purchasing lands in fee title
to allow flooding and limit future development can reduce flood damages and
provide opportunities for ecosystem restoration. The availability of willing sellers
is uncertain for some potential project lands.

*» Enhance Flood Warning System. Dropped as a measure. The existing County
Emergency Response Plan was found to be up to date and thorough. Potential
improvements to the flood warning system considered included the addition of
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gages along Stony Creek, which was determined to be too far downstream to have
benefits to Hamilton City. Other potential improvements include the addition of
gages in the upper tributaries like Cottonwood Creek, which would benefit a much
larger region. (Because there are many communities throughout approximately a
50-mile region that could benefit from such improvements, this measure was
considered to be more appropriately considered in a regional context and was not
retained for further consideration in this feasibility study. (A regional approach is
being investigated by the Corps and the Reclamation Board in a separate study, the
Enhanced Flood Response and Emergency Preparedness Feasibility Study.)

Structural Measures

Modify existing reservoirs. Dropped from further consideration. The primary risk of
flooding to Hamilton City is from unregulated tributary streams along the
Sacramento River between Shasta Dam and Hamilton City. Modification of Shasta
Dam (Sacramento River) or Black Butte Dam (Stony Creek) would affect only
relatively rare flooding events and not address the more frequent high flows
caused by runoff from the unregulated tributaries.

Construct new reservoirs. Dropped from further consideration. New reservoirs on
several of the unregulated tributaries upstream of Hamilton City would likely be
required. Construction of the new reservoirs is considered too costly and
environmentally damaging.

Construct high flow bypass channel. Dropped from further consideration.
Constructing a bypass channel to convey high flows around Hamilton City would not
likely be cost effective.

Increase flows into the Butte Basin. Dropped from further consideration.

Increasing flows into the Butte Basin could reduce stages in the Hamilton City area,
but would be expensive, have significant effects to landowners in the basin, and
have little support from Butte Basin residents.

Strengthen “J” levee. Dropped from further consideration. Strengthening the “J”
levee would likely cause significant environmental effects to existing riparian
habitat along the levee without creating opportunities for habitat replacement.
Strengthening the “J” levee would also require a substantial amount of rock to be
placed on the waterside of the levee to reduce the risk of erosion to the levee.
The requirement for rock on the levee makes this measure cost prohibitive.

Construct setback levee. Retained for further consideration. Constructing a
setback levee could reduce flood risk and flood damages. Past reconnaissance
study efforts indicate that it is not likely cost effective for a single-purpose flood
damage reduction project. However, construction of a setback levee would be
necessary as part of the ecosystem restoration measure “Reestablish hydrologic
connection between the Sacramento River and its floodplain.” Construction of a
setback levee has potential to be cost effective as a single-purpose ecosystem
restoration measure. This presents an opportunity that the measure could be cost
effective as part of a combined project that would provide both flood damage
reduction and ecosystem restoration benefits. Construction of any levee would
include acquiring a flood protection easement for the levee.
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Construct Training Dike. Retained for future consideration. A training dike,
considerably less costly than a levee, could be cost effective based on damages
prevented. Construction of a training dike would include acquiring a flood
protection easement for the levee.

3.3.2 Ecosystem Restoration Measures

These measures primarily achieve ecosystem restoration objectives in the study area,
but may also contribute to the flood damage reduction objectives. Ecosystem restoration
measures can involve the removal of the cause of degradation and manipulating the
ecosystem to re-establish the desired function. Removing the cause of degradation improves
the ecosystem by eliminating the stressors that depleted the ecosystem to begin with and
allowing the natural processes to return the ecosystem to health. Reviving ecosystem
function through manipulation of the environment involves actively restoring the area to
“jump start” the recovery process. The ecosystem restoration measures considered in the
study were:

Passive restoration of vegetation. Dropped from further consideration. Passive
restoration is a technique whereby the restoration area is left to recruit native
vegetation naturally with little or no intervention. On the Sacramento River,
planting, irrigating, and weed control are all required for successful restoration of
riparian vegetation due to the high risk that non-native species would out-compete
native species (Alpert et al. 1999; Peterson, unpubl.).

Restoration of native vegetation. Retained for further consideration. Restoration
of natural habitats by active means such as planting trees and shrubs or removing
exotic plants and animals. Active restoration is necessary as a measure to reduce
the potential for the spread of invasive species, reduce the seed predation and
girdling of young trees by rodents, reduce browse pressure from herbivores, and
reduce the amount of erosion from exposed areas.

Remove non-native seed source. Dropped from further consideration. Removal of
non-native seed source requires a regional involvement to alleviate non-native
seed sources that are outside the immediate study area. Removal of the non-native
seed source was dropped as a measure due to the expansive nature of the
problem. Non-native seed sources extend throughout the watershed and removal
of these sources would be expensive and the probability of success low.

Remove non-native species from existing riparian areas. Dropped from further
consideration. The removal of non-native species from established riparian areas
outside of proposed restoration areas was found to be extremely costly as a
separate restoration measure. The removal of non-native species, along with
orchards, hay, and grain is included in the restoration areas prior to any planting.

Remove orchards. Retained for further consideration. In areas of highly humid
and relatively temperate climates, abandoned orchards are susceptible to a variety
of pests and diseases. Orchard areas need to be kept clean of trash and weeds.
Trees need to be well pruned to facilitate good air movement in order to keep pest
populations at an acceptable level. Common pests that may attack trees include:
codling moth that attacks walnuts and plums; peach twig borer that attacks
almond, plum and prune trees; brown rot fungus that attacks almond trees; leaf
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curling aphids that attack plum trees; red humped caterpillars that attack plum,
prune, and walnut trees; and, fruit worms and thrips that attack a host of orchard
trees. Abandoned orchards are seen as a sort of "incubator” for many of these
pests and diseases. Surrounding orchards are considered at risk to infestation and
must be monitored closely to control pests and diseases from entering into health
orchards.

Reestablish hydrologic connection between the Sacramento River and its
floodplain. Retained for further consideration. In order to reestablish the
hydrologic connection between the Sacramento River and its floodplain, the “J”
levee or other private levees could be lowered or removed. Degrading or removing
the existing “J” levee would reconnect the Sacramento River to its historic
floodplain by allowing the river to overflow its banks. The restoration of this
important hydrologic function would provide conditions for the restoration of a
diverse mosaic of riverine habitats. Additional measures, such as constructing a
setback levee, may be necessary to offset negative effects of degrading an existing
levee. Construction of a setback levee also has potential to reduce damages from
flooding. Construction of any levee would include acquiring a flood protection
easement for the levee.

Remove bank protection. Dropped from further consideration. There is potential
to remove about 5,000 linear feet of bank protection (predominately rock) from
the west bank of the Sacramento River near Hamilton City south of Dunning Slough,
but it would add an estimated $5 to $10 million in setback levee reinforcement
costs. The removal of rock would increase erosion and, therefore, sediment,
gravel, and woody debris contribution to the system, allowing for the creation of
cutbanks and mid-channel bars. In this reach, however, the river has historically
migrated extensively and it is difficult to accurately predict how the river would
respond if the bank protection were removed. Due to the uncertainty in river
movement which would require extensive study, the physical and public safety
concerns (largely due to the controversial nature of the subject), and the
anticipated increase in maintenance costs to protect a new setback levee and/or
private lands from accelerated river migration, this measure was dropped from
further consideration as part of this study.

Passive removal bank protection. Dropped from further consideration. There is
potential to cease maintenance of existing bank protection (predominately rock)
placed as part of the Chico Landing to Red Bluff Bank Protection Project from the
west bank of the Sacramento River near Hamilton City south of Dunning Slough.
Cessation of maintenance would increase erosion and, therefore, sediment, gravel
and woody debris contribution to the system, allowing for the creation of cutbanks
and mid-channel bars. In this reach, however, the river has historically migrated
extensively and it is difficult to accurately predict how the river would respond if
the bank protection were no longer maintained. Due to the uncertainty in river
movement which would require extensive study, the physical and public safety
concerns (largely due to the controversial nature of the subject), and the
anticipated increase in maintenance costs to protect a new setback levee and/or
private lands from accelerated river migration, this measure was dropped from
further consideration as part of this study.
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It should be noted that none of the measures that would contribute to the planning
objective to increase river meander were retained. Since no measures were retained that
would address river meander, the planning objective to increase river meander will not be
attained as part of a potential project.

The next step in the plan formulation process is to formulate alternative plans for the
primary project purpose. Results from the measures identification and screening process
verify that the primary project purpose for this study is ecosystem restoration. Table 3-2
summarizes the measures screening process.

3.4 FORMULATION AND EVALUATION OF PRELIMINARY ECOSYSTEM RESTORATION
ALTERNATIVE PLANS

Guidelines to developing multipurpose projects (in this case flood damage reduction
and ecosystem restoration) were followed in evaluating and comparing alternative plans.
First, a primary project purpose was identified. For this study, it was anticipated that
ecosystem restoration would be identified as the primary purpose because there is strong
interest by the SRCAF, TNC, and the CALFED Bay-Delta Authority in restoring the ecosystem of
this area, which indicated that there was high ecosystem restoration potential. Further,
based on previous flood damage reduction studies, it was considered unlikely that a flood
damage reduction-only project would be cost-effective.

A preliminary and then a final array of single-purpose ecosystem restoration
alternative plans were developed, evaluated and compared to identify a plan that reasonably
maximizes the NER outputs (outputs minus costs). The preliminary array of ecosystem
restoration alternative plans primarily consisted of various setback levee alignments with
habitat restoration to the waterside of the new levee. The NER plan was identified,
indicating that there is likely Federal interest in implementing an ecosystem restoration-only
alternative plan.

Alternatives were formulated through coordination with agencies, landowners and
other stakeholders. The retained ecosystem restoration measures generally needed to be
combined with the other retained ecosystem restoration measures in order to develop
complete preliminary ecosystem restoration alternative plans. While each individual measure
contributes to the ecosystem objectives, most need to be applied in combination with the
others to accomplish ecosystem restoration. Therefore, all preliminary ecosystem restoration
alternative plan includes all of the retained ecosystem restoration measures.

For analysis purposes, the study area was split into nine potential restoration zones
(see Figure 3-1: Restoration Zones Map). These zones are used in various combinations in the
preliminary alternative plans. Each of the preliminary alternative plans formulated fit into
one of four general categories:
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TABLE 3-2: SUMMARY OF MEASURES RETAINED OR DROPPED
Measures Retained Dropped

Flood Damage Reduction

Non-Structural Measures

Raise/Floodproof Community

Raise/Floodproof Individual Structure

Relocate Community

x| x| X| X

Relocate Individual Structures

Acquire Flowage Easements or Fee X
Title in Floodplain Lands

Enhance Flood Warning System X

Structural Measures

Modify Existing Reservoirs

Construct New Reservoirs

Construct High Flow Bypass

Increase Flows into the Butte Basin

x| X| X| X| X

Strengthen “J” Levee

Construct Setback Levee

Construct Training Dike

Ecosystem Restoration Measures

Passive Restoration of Vegetation X

Restoration of Native Vegetation X

Remove Non-native Seed Source

Remove Non-native Species from
Existing Riparian Areas

Remove Orchards

Reestablish Hydrologic Connection of
River and Floodplain

Remove Bank Protection

Passive Removal of Bank Protection
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Figure 3-1: Restoration Zones Map
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