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EXECUTIVE SUMMARY

This report supplements the December 1991 feasibility report for the American River
Watershed Investigation. Specifically, it:

®  Reassesses the risk to the Sacramento area of flooding from the American River

Reassesses individual flood protection measures to reduce the risk

®  Describes a range of alternatives, including combinations of individual measures, to
increase flood protection to Sacramento

®  Presents three candidate flood protection plans

®  Identifies from the candidate plans the locally preferred plan, which is also the
Federal “selected plan”

®  Outlines the process for implementing the selected plan and important future actions

This report has two parts: a main report, which focuses on the flood protection
alternatives, and a supplemental environmental impact statement/environmental impact report.
The report was requested by Congress and reflects information and comments from extensive
review by both the public and governmental agencies.

BACKGROUND

In February 1986, the "storm of record" in the American River basin strained the
flood control system that protects Sacramento, the capital of California. Studies showed that
the Sacramento area has a very modest level of protection—substantially below even the 100-
year threshold for the national flood insurance program.

These studies culminated in the American River Watershed Investigation Feasibility
Report, which recommended construction of levee and related improvements in the Natomas
area of Sacramento and a flood detention dam on the North Fork American River upstream
from Folsom Reservoir. Congress in 1992 authorized construction of the Natomas portion of
the recommended plan and requested additional information on the flood detention dam and
other flood protection measures for the main stem of the American River.

FLOOD PROBLEM

Folsom Dam and Reservoir, located about 29 miles upstream from Sacramento, are
key features in the flood control system protecting the capital city. Folsom Reservoir has a
capacity of 975,000 acre-feet, which includes a minimum of 400,000 acre-feet of space
seasonally dedicated to flood control. Releases from Folsom Reservoir course through the
Sacramento area in a system of flood control levees. The “objective release,” or maximum
sustainable controlled flood release, is 115,000 cfs (cubic feet per second).
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The levees along the American River downstream from Folsom Dam are likely to fail
at various locations when flows reach between 130,000 and 160,000 cfs or equivalent water-
surface elevations. The risk of levee failure from a 100-year storm is about 60 percent,
assuming interim reoperation of Folsom Dam and Reservoir as recently negotiated between
the Sacramento Area Flood Control Agency and the U.S. Bureau of Reclamation, which
operates Folsom. The agreement increases the flood space in Folsom from 400,000 acre-feet
to a space varying from 400,000 acre-feet to 670,000 acre-feet, which increases
Sacramento’s protection to about the 100-year level.

Levee failure along the lower American River could result in flooding of more than
100,000 acres. Many of the more than 400,000 residents in the flood plain would be
affected. Damages would range from $7 billion from flooding from a 100-year storm to
more than $16 billion for a 400-year storm.

Flooding would result in loss of lives, mainly drownings from rapid inundation of the
flood plain, and other impacts on public health and safety once the floodwaters recede.
Damages from toxic and hazardous waste contamination would be extensive, and
environmental resources would be lost in the flood plain and elsewhere as materials are used
to reconstruct damaged property. Disruptions to commercial and governmental activities and
to transportation routes would be significant.

FLOOD CONTROL MEASURES AND INITIAL ALTERNATIVES

Seventeen individual flood protection measures were evaluated for Sacramento. Of
these, the following seven were included in an initial array of flood protection alternatives:

Lower the main spillway at Folsom Dam

Enlarge the eight existing river outlets in Folsom Dam

Construct new river outlets in Folsom Dam

Modify the levees along the lower American River to accommodate higher flood
releases from Folsom Reservoir

Increase the seasonal flood control storage space in Folsom Reservoir

Increase the surcharge storage in Folsom Reservoir

®  Build a flood detention dam on the North Fork American River

Alternatives formulated from the these measures can substantially increase
Sacramento’s flood protection. Increasing the seasonal flood space and surcharge storage in
Folsom Reservoir together with lowering the spillway and enlarging the river outlets would
increase flood protection to nearly the 200-year level. These changes plus levee work
downstream to accommodate larger flood releases from Folsom Dam would increase the
level to about 300 years. Higher levels are possible only with additional flood storage

upstream from Folsom Reservoir.
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Eight representative alternatives were formulated from the measures and are
summarized in table 1. In addition to the primary features shown in the table, each
alternative also includes modifications to the Sacramento River levee at Natomas downstream
from the Natomas Cross Canal.

The alternatives listed in table 1 were included in a November 1994 Alternatives
Report and were coordinated with The Reclamation Board of the State of California and
SAFCA, the non-Federal sponsors for the American River studies. From these eight
alternatives and the results of public and agency comments, three candidate plans were
formulated.

NO-ACTION ALTERNATIVE AND CANDIDATE PLANS

Following a series of public workshops and hearings completed in February 1995,
The Reclamation Board and SAFCA selected two plans to be evaluated in detail—the
Detention Dam Plan and the Folsom Stepped Release Plan. The Corps included a third
plan—the Folsom Modification Plan—which together with the No-Action Alternative make up
the final array of candidate plans.

Table 2 compares the No-Action Alternative and the accomplishments, major features,
and estimated costs and benefits of the three candidate “action” plans. These plans and the
No-Action Alternative are summarized below.

No-Action Alternative

As part of the No-Action Alternative, the current reoperation of Folsom Dam and
Reservoir would be extended indefinitely. The Federal Government would take no further
action toward implementing a specific flood protection plan for Sacramento, and the flood
threat that exists today would not be lessened. The Reclamation Board and SAFCA have
indicated that Sacramento requires at least a 200-year level of protection. The chance that
the current flood control system could pass a 200-year storm without levee failure and major
flooding in Sacramento is about 16 percent.

Folsom Modification Plan

This plan was designed to minimize project construction and operation impacts on
environmental resources. The plan would reduce the probability of flooding due to levee
failure to 1 chance in 180 in any one year and have about a 54 percent chance of safely
passing a 200-year storm. The major features of this plan are:

® Increasing the flood storage in Folsom Reservoir to a space varying from 475,000 to
720,000 acre-feet
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TABLE 1

Summary of Initial Flood Protection Alternatives

Alternative

Primary Features

Flood
Protection !

Minimum Impact

Increase flood control space, surcharge space,
and outlet capacity at Folsom with no change
in objective release and downstream channel
capacity (115,000 cfs)

1 in 160

Minimum Objective Release

Increase flood control space, surcharge space,
and outlet capacity at Folsom with a minor
increase in objective release and downstream
channel capacity (130,000 cfs)

1 in 200

Moderate Objective Release

Increase flood control space, surcharge space,
and outlet capacity at Folsom with a moderate
increase in objective release and downstream
channel capacity (145,000 cfs)

1 in 240

Maximum Objective Release

Increase flood control space, surcharge space,
and outlet capacity at Folsom with a major
increase in objective release and downstream
channel capacity (180,000 cfs)

1 in 300

Stepped Release Plan

Increase surcharge space and outlet capacity at
Folsom with a major increase in objective
release and downstream channel capacity
(145,000 to 180,000 cfs)

1in 235

200-Year Storage

380,000-acre-foot flood detention dam
upstream from Folsom Reservoir

1 in 200

Equivalent Storage

545,000-acre-foot flood detention dam
upstream from Folsom Reservoir

1in 270

Feasibility Report NED

894,000-acre-foot flood detention dam
upstream from Folsom Reservoir

1in 435

! Chance of flooding in any one year.
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Summary Comparison of No Action and Candidate Plans

Alternative
Item No-Action Mh;(zllisf(i)z tion Folsom Stepped Detention
Alternative Pla Release Plan Dam Plan
n
Level of flood protection (probability of flooding 1in 100 1in 180 1in 235 less than
in any one year) 1 in 500
Reduction in flood protection (%) - 43 495 79
Probability of passing a 200-year storm (%) 16 54 68 97
Features
Folsom Dam & Reservoir
Flood control space (ac-ft) 400,000/670,000 475,000/720,000 400,000/670,000 400,000
Maximum objective release (cfs) 115,000 115,000 145,000/180,000 115,000
Lower main spillway 15 feet No Yes Yes No
Outlets (No. of gates & capacity, cfs) 8 at 30,000 8 at 70,000 8 at 70,000 8 at 30,000
Modify surcharge storage No Yes Yes No
Lower American River
Stabilize/modify levees (mi) 0 24 29 24
Raise/replace bridges 0 0 3 0
Recreation trails & park areas (acres) 0 0 13 0
Environmental restoration areas (acres) 0 0 103 0
Downstream American River
Modify Sacramento River levees (mi) 0 12 12 12
Modify Sacramento Weir & Bypass (ft) 0 0 1,000 0
Modify Yolo Bypass levees (mi) 0 0 52 0
Upstream Storage
Detention space (ac-ft) 0 0 0 894,000
Dam height (ft) (] 0 0 508
Flood operation gates 0 0 0 20
Bridge relocations 0 0 0 2
Benefit Comparison - Without-Project Condition
(with Folsom reoperation to 400,000/670,000) '
Costs ($ million)
First cost - 399 522 949
Annual cost 44 64 95
Annual benefits ($ million) - 98 102 186
Net annual benefits (3 million) - 54 38 91
Benefit Comparison - Baseline Condition (before
reoperation) 2
Cost ($ million) 3
First cost - 469 627 949
Annual cost - 49 73 95
Annual benefit ($ million) 3 - 126 129 206
Net annual benefits ($ million) 3 - 77 56 111

! The current reoperation of Folsom Dam and Reservoir would continue indefinitely under the No-Action Alternative (without-project
condition) and so the costs are assumed to also continue with both the Folsom Modification and Folsom Stepped Release Plans.

The costs associated with this reoperation level are being paid by SAFCA, so they are not included in this table.

2 Includes costs and benefits associated with adopting permanent reoperation in Folsom Modification and Stepped Release Plans.
3 Change from without-project condition reflects costs (Folsom Modification and Folsom Stepped Release Plans) and benefit
Reduction (Detention Dam Plan) for permanent reoperation of Folsom from 400,000 acre-feet to 400,}000/670,000 acre-feet (and

reversed for the dam).
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® Lowering the main spillway at Folsom Dam by 15 feet, replacing the main-spillway
gates, and enlarging the eight existing river outlets

® Modifying the use of surcharge storage space in Folsom Reservoir, which would
require (1) replacing the auxiliary-spillway gates and (2) strengthening embankments
and dikes at Folsom to accommodate higher water-surface elevations in the reservoir

®  Constructing a slurry wall in about 24 miles of existing levees along the lower
American River

®  Strengthening and raising about 12 miles of levees on the east side of the Sacramento
River between the Natomas Cross Canal and the mouth of the American River

This plan would reduce water-supply capacity and hydropower benefits at Folsom
Reservoir as a result of a permanent increase in the seasonal flood control space. Some
environmental resources at the reservoir and along the lower American River would be
adversely affected. Table 3 summarizes the major impacts and mitigation to offset them.

This plan is cost effective—it would provide about $2.20 in benefits for each
$1 spent. The construction, or first, cost of this plan is significantly lower than the two
other plans, and the plan would require significantly less work than the other plans to
mitigate adverse impacts on environmental resources. It would moderately increase flood
protection to Sacramento and substantially increase protection to the Natomas area.

The downside to this plan is the relatively small increase in flood protection for
Sacramento. The residual flood threat and attendant risk to public health and safety and
environmental resources would be significant. This plan also could exacerbate future
shortages in the region of water supplies and power resulting from the additional storage
space in Folsom Reservoir dedicated to flood control.

Both the Folsom Modification and Folsom Stepped Release Plans presume an
indefinite extension of the current reoperation of Folsom Reservoir. (The Folsom
Modification Plan would increase reoperation even beyond the current level.) It is likely that
the cost to mitigate for the impacts of the permanent reoperation increment would be
included as a Federal project element if either of these plans were selected for
implementation. This cost for permanent reoperation (initial increment) is shown in table 2.

Folsom Stepped Release Plan

This alternative was formulated to provide at least the 200-year protection goal
identified by SAFCA and The Reclamation Board, but without new upstream storage. It
focuses on Folsom Dam and Reservoir operations, with no further increase in seasonal flood
space in Folsom, and on measures to increase the objective release from the dam. This plan
would reduce the probability of flooding to 1 chance in 235 in any year and have about a 68
percent chance of safely passing a 200-year storm.

6
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Summary of Significant Impacts and Mitigation
Folsom Modification Plan

Resource Impact Mitigation
Fisheries Eroded materials from construction areas may enter Install sediment curtains, perimeter berms, and
river during storm season. interceptor ditches. Work during dry season.
Endangered Possible impacts to Swainson’s hawk nesting habitat. Require adherence to DFG guidelines.
species

Cultural resources

Construction activities would affect culturally sensitive
areas in Folsom Reservoir.

Determine eligibility of site for inclusion in National
Register and identify additional sensitive areas for
study.

Water quality Eroded materials from construction areas may enter Install sediment curtains, perimeter berms, and
river during storm season. interceptor ditches. Work during dry season.
Recreation Levee modification work along lower American River Route trail around construction areas using detours
would disrupt use of bike trail. to surface streets.
Lower water-surface elevations would reduce Extend low-water boat ramps as required.
availability of boat launching facilities at Folsom
Reservoir.
Traffic and Levee raising and modification work along the west Reroute Garden Highway traffic to avoid
transportation levee of Natomas would have temporary impacts during | construction areas.
construction. .
Air quality Construction equipment and activities would result in . | Require equipment to be operated in accordance with
emissions and dust. contract specifications.
Design and implement a dust suppression program.
Noise Construction work at Folsom Dam and levee Require equipment to be operated in accordance with

modification work along the lower American River and
downstream would cause temporary nois¢ impacts.

contract specifications.

Other combinations of measures can provide the minimum 200-year protection more
cost effectively. However, each combination includes features that would either further
affect operation of the Central Valley Project or require greater changes to the existing flood
control system downstream from the American River. The major features in this plan were
selected to minimize these impacts or changes. They are:

®  Continuing the variable flood control storage at Folsom Dam and Reservoir of
400,000 to 670,000 acre-feet

® Lowering the main spillway at Folsom Dam by 15 feet, replacing the main-spillway
gates, and enlarging eight existing outlets
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®  Modifying the use of surcharge storage space in Folsom Reservoir, which would
require (1) replacing the auxiliary-spillway gates and (2) strengthening embankments
and dikes at Folsom to accommodate higher water-surface elevations in the reservoir

® Increasing the objective release from Folsom Dam to 145,000 cfs and 180,000 cfs,
depending on reservoir inflow and storage

®  Constructing levee, channel, and other improvements, including a slurry wall, along
the lower American River to handle the increased objective release

®  Lengthening the Sacramento Weir, widening the Sacramento Bypass, and raising or
modifying levees at various locations along the Yolo Bypass to accommodate the
increased objective release

®  Strengthening and raising about 12 miles of levees on the east side of the Sacramento
River between the Natomas Cross Canal and the mouth of the American River

®  Constructing recreation facilities and environmental restoration features in the
American River Parkway

This plan would have some adverse environmental effects at Folsom Reservoir and
along the lower river. Table 4 summarizes the significant impacts and mitigation to offset

them.

This plan would provide a fairly high level of flood protection to Sacramento and the
Natomas area with minimal environmental impacts from project construction and operation.
Each plan feature incrementally increases the level of flood protection. This plan would cost
considerably more than the Folsom Modification Plan but substantially less than the
Detention Dam Plan.

Because this plan would increase the objective release from Folsom Dam to as much
as 180,000 cfs, it would require extensive work on levees, bypasses, and related features
downstream from the American River to handle these higher flows. But even with these
improvements, concerns would remain about such high releases.

The non-Federal share of this plan would be 71 percent of the total cost. Several
major features of the plan, including downstream levee improvements, are not incrementally
justified, so they would have to be paid by non-Federal interests. Despite the features that
are not incrementally justified, the overall plan is economically feasible.

Like the Folsom Modification Plan, the Stepped Release Plan does not include the
cost of the initial increment of Folsom reoperation. However, the additional costs and
benefits are shown in table 2.
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Summary of Significant Impacts and Mitigation
Stepped Release Plan

Resource Impact Mitigation
Fisheries Eroded materials from construction areas may enter river Install sediment curtains, perimeter berms, and
during storm season. interceptor ditches. Work during dry season.
Vegetation and | Loss of 37 acres of riparian and upland habitats along Create 113 acres of replacement habitat at borrow
wildlife lower American River. areas along lower American River.
Loss of 120 acres of wetland, riparian, and upland habitats | Create 116 acres of replacement habitat at Liberty
in Sacramento and Yolo Bypasses. Island.
Endangered Loss of 137 elderberry shrubs due to levee modification. Replace shrubs lost at a 3:1 ratio in mitigation areas.
species
Possible effect on Swainson’s hawk nesting habitat. Require adherence to DFG guidelines.
Possible effect on giant garter snake resulting from Require adherence to DFG guidelines.
construction.
Cultural Construction activities would affect culturally sensitive Determine eligibility of site for inclusion in National
resources ' areas along lower American River. Register and identify additional sensitive areas for
study.
Water quality Eroded materials from construction areas may enter river Install sediment curtains, perimeter berms, and
during storm season. interceptor ditches. Work during dry season.
Visual Levee construction work along lower American River Unmitigable, unavoidable impact.
resources would have permanent impacts.
Recreation Levee modification work along lower American River Route trail around construction areas using detours
would disrupt use of bike trail. to surface streets.
Creation of new bike trail, Gateway and 7th Street parks. ‘Would benefit recreational resources.
Traffic and Levee raising and modification work along the west levee Reroute Garden Highway traffic to avoid
transportation of Natomas would have temporary impacts during construction areas.
construction.
Air quality Construction equipment and activities would result in Require equipment to be operated in accordance
emissions and dust. with contract specifications.
Design and implement a dust suppression program.
Hazardous and | A dump site is located in the area where the Sacramento Excavate the contents of this site and move to the
toxic waste Bypass levee would be moved 1,000 feet to the north. landfill north of Davis.
There are no other HTRW sites known in the construction
area.
Noise Construction work at Folsom Dam and levee modification | Require equipment to be operated in accordance

work along the lower American River and downstream
would cause temporary noise impacts.

with contract specifications.
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Detention Dam Plan

The detention dam would reduce the probability of flooding to less than 1 chance in
500 in any year and have about a 97 percent chance of safely passing the 200-year storm.
The major features of this plan are:

®  Constructing a 508-foot-high flood detention dam on the North Fork American River
to create a detention capacity of 894,000 acre-feet

®  Constructing a slurry wall in about 24 miles of existing levees along the lower
American River

®  Strengthening and raising about 12 miles of levees on the east side of the Sacramento
River between the Natomas Cross Canal and the mouth of the American River

®  Changing the flood control operation of Folsom Reservoir to the prereoperation
(pre-1995) flood space of 400,000 acre-feet

This plan would provide the highest level of flood protection to the Sacramento area.
It would also have a beneficial effect on water supplies and hydropower generation of the
Federal Central Valley Project by restoring the flood control operation of Folsom Reservoir
to 400,000 acre-feet of seasonal storage space. Table 5 summarizes the significant
environmental impacts of the plan and mitigation to offset them.

The detention dam would provide a very high level of flood protection to Sacramento
and the Natomas area and reduce the chance of levee failure along the lower Sacramento
River. It also would contribute to the availability of water and power supplies in the region
by recapturing those benefits forgone by reoperation of Folsom Dam and Reservoir for
additional flood protection. The objective release from Folsom Dam would be maintained at
115,000 cfs, so levee and related improvements would not be required in the Sacramento and

Yolo Bypasses.

Of the three plans, the detention plan has the highest construction cost. However, it
also produces the greatest net economic benefits. This plan maximizes the Federal objective
for national economic development (NED) consistent with protecting the Nation’s
environment. Past proposals to build a detention dam have been contentious—supported by
those committed to a very high level of flood protection for Sacramento and opposed by
others focused on protection of the environmental resources of the American River canyon.

PLAN SELECTION

The candidate plans were reviewed at a series of public hearings on the draft SIR in
October and November 1995. After the hearings, The Reclamation Board, the non-Federal

10




TABLE §

Summary of Significant Impacts and Mitigation
Detention Dam Plan

r=

Possible impacts to Swainson’s hawk nesting habitat.

Possible effect on giant garter snake resulting from
construction.

Resource Impact Mitigation

Fisheries Eroded materials from construction areas may enter Install sediment curtains, perimeter berms, and
river during storm season. interceptor ditches.

Vegetation and Construction of dam and relocation of Highway 49 Implement adaptive management plan. Plant 4,443

wildlife would eliminate 313 acres of riparian and upland acres of replacement habitat at inundation area
habitats. (1,481 acres) and Yuba River area (2,962 acres).
Operation of detention dam would eliminate 1,369
acres of riparian and upland habitats.

Endangered Loss of approximately 103 elderberry shrubs from Plant total of 7,008 seedlings at various areas along

species periodic inundation of 210 shrubs (73 with exit holes). Middle Fork American River.

Require adherence to DFG guidelines.

Require adherence to DFG guidelines.

Cultural resources

Construction and operation would affect 180 known
historic and prehistoric sites in the American River
canyon.

Determine eligibility of sites for inclusion in
National Register and identify additional sensitive
areas for study.

Complete inventory and investigation process and
determination of eligibility.

would disrupt use of bike trail.

Operation of detention dam would flood facilities at
Lake Clementine.

Recreation trails and access areas in detention area may
be damaged during inundation.

Water quality Eroded materials from construction areas may enter Instal! sediment curtains, perimeter berms, and
river during storm season. interceptor ditches. Work adjacent to river during
dry season.
Air quality Construction equipment and activities would result in Require equipment to be operated in accordance with
emissions and dust. contract specifications.
Design and implement a dust suppression program.
Recreation Levee modification work along lower American River Route trail around construction areas using detours

to surface streets.

Flood proof or remove facilities before storms.

Offset damage to the trail system through vegetation
management under the Adaptive Management Plan,
which includes some repair of trails following
floods.

Visual resources

Aggregate extraction, transport, and concrete-mixing
activities would alter the viewshed.

Construction of the dam would create a 508-foot-high
structure in the canyon, and relocation of Highway 49
would create new, permanent obstructions to the
viewshed.

Remove the extraction and mixing equipment and
restore the area using native vegetation.

Unmitigable, unavoidable impact.

Traffic and
transportation

Levee modification work along the west levee of
Natomas would have temporary impacts during
construction.

Probable effects from Highway 49 construction.

Reroute Garden Highway traffic to avoid
construction areas.

Develop mitigation plan.

11
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project sponsor, chose the Detention Dam Plan as the locally preferred flood protection plan.
The SAFCA Board of Directors supported this plan choice in November 1995. Accordingly,
and because it is the plan that maximizes net NED benefits, the Detention Dam Plan was
selected for recommended implementation in final SIR.

SELECTED PLAN

Accomplishments

In conjunction with Folsom Reservoir and other existing flood control facilities, the
Detention Dam Plan would provide these accomplishments:

Lower American River

®  Increase in the level of protection from a 1 in 100 chance to less than a 1 in
500 chance of flooding in any year.

®  Reduce the chance of flooding over a 50-year period from 40 percent to less
than 8 percent.

®  Reduce the average annual flood damages in Sacramento by about 80 percent.

®  Restore water, power, and recreation resources forgone due to interim
reoperation of Folsom Dam and Reservoir.

Natomas Area. Increase in the level of flood protection in the Natomas area from a
1 in 150 chance to about a 1 in 400 chance of flooding in any year.

Lower Sacramento River. Decrease the likelihood of levee failure along the lower
Sacramento River by about 90 percent.

Components

Primary features of the Detention Dam Plan are shown on plate I and are summarized
below:

Detention Dam Area

®  Construct a concrete gravity dam 508 feet high with a detention capacity of
894,000 acre-feet on the North Fork American River near Auburn.

®  Acquire about 6,000 acres of land (primary in flowage easement) in the
detention area.

12




Executive Summary

®  Relocate State Highway 49 and modify the Ponderosa Way Bridge in the
detention area.

®  Acquire and restore 2,960 acres of degraded habitat in the Yuba River basin to
partially mitigate for impacts to riparian and upland habitat.

® Implement an adaptive management plan in the detention area to restore any
remaining losses to wildlife habitat not mitigated by the Yuba River
management area. The adaptive management plan would also restore roads
and recreation trails within the project boundaries as needed to monitor and
implement the mitigation plantings. About 7,008 elderberry seedlings would
be planted to mitigate possible impacts to the threatened valley elderberry
longhorn beetle.

Folsom Dam and Reservoir. Return the flood control operation at Folsom Reservoir
to a maximum seasonal space of 400,000 acre-feet. This would restore full benefits to water
supply, hydropower, and recreation forgone due to interim reoperation.

Telemeter Upstream Inflow Gages and Emergency Flood Warning System. Install
three telemetered gaging stations upstream from Folsom Reservoir to enhance real-time flood

operation during a storm. Implement an improved automated flood-warning system along the
lower American River.

Lower American River and Downstream. Construct approximately 24 miles of
slurry wall in the center of existing levees.

Natomas. Raise about 10 miles and strengthen 12 miles of levees on the east side of
the Sacramento River downstream from the Natomas Cross Canal.

Benefits and Costs

The first cost of the selected plan is estimated at $949 million (October 1995 price
levels). This includes a portion of the costs incurred by the Bureau of Reclamation on the
multipurpose Auburn Dam project. The total annual costs are estimated at $95 million. The
average annual equivalent benefits (at a rate of 756 percent) are estimated at about
$186 million, yielding a benefit-to-cost ratio of 1.9 to 1.0. Table 6 shows the first and
annual costs and benefits of the plan, and table 7 shows how these costs would be
apportioned between the Federal Government and non-Federal project sponsor.

13
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SCHEDULE
The schedule for this report and resultant project is:
February 1996 Fin.al Supplemental Information Report to Washington-level
review
Fall 1996 Congressional authorization
2000 - 2007 Project construction
14
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TABLE 6
Selected Plan - Cost Estimate !
($ million)
Total Lower
Ttem Previously Detention American Natomas Total
Expended Dam Area River Area
Thru FY 96

First Cost

Lands and management 452 : 2.0 1.5 48.7

Roads and relocations 104.3 0.0 0.0 104.3

Dam & reservoir 512.0 0.0 0.0 512.0

Levee modifications 0.0 31.1 9.3 40.4

Cultural resources 6.7 0.3 0.1 7.1

Environmental mitigation 2 15.0 0.0 0.0 15.0

E,D,S,and A3 15.0 106.0 10.5 2.1 118.5

Subtotal 15.0 789.1 439 13.0 861.0

Creditable expenditures to date * ) 87.7 0.0 0.0 87.7

Total 15.0 876.8 43.9 13.0 948.7
Investment Cost

First Cost 15.0 876.8 43.9 13.0 948.7

Creditable expenditures to date * -87.7 0.0 0.0 -87.7

Interest during construction 19.9 303.6 29.3 11.2 364.0

Total 349 1092.7 73.2 24.2 1225.0
Annual Cost ¢

Interest and amortization 2.7 834 56 1.8 93.5

Operation and maintenance 0.0 1.8 .0 0.0 1.8

Total 27 85.2 5.6 1.8 95.3
Annual Benefits 185.8
Net Annual Benefits 90.5
Benefit-Cost Ratio 1.9

! October 1995 price levels.

2 Does not include lands.

3 Engineering, design, supervision, and administration.

* Included in cost apportionment but not economic analysis.

5 Includes interest on construction expenditures until project year which is 2007.

¢ Investment cost with 100-year economic project life, and 7% percent interest rate.
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TABLE 7
Selected Plan - Cost Apportionment *
($ 1000)
Item Federal Non-Federal Total
First Cost
Lands and damages 160 35,990 36,150
Relocations 180 104,080 104,260
Construction 567,420 0 567,420
Cultural resources 7,100 0 7,100
Environmental mitigation 180 12,350 12,530
Creditable expenditures to date 2 87,700 0 87,700
E,D,S,and I3 113,600 19,940 133,540
Subtotal 776,340 172,360 948,700
Cash adjustment -64.815 64.815
Total 711,525 237,175
Percent of first cost 75 25

11995 price levels.

2 Creditable expenditures to date include some of the costs plus interest incurred by USBR
at the Auburn Dam site applicable to a flood detention dam.
*E, D, S, and I: Engineering, design, supervision, and inspection.
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CHAPTER 1

INTRODUCTION

PURPOSE AND SCOPE

This report is to identify a plan that can be implemented to significantly increase the
level of flood protection for much of the Sacramento area from the American River. It
responds to direction provided by Congress in the Fiscal Year 1993 Defense Appropriations
Act (FY 93 DoD Act) to supplement the information presented in the December 1991
feasibility report on the American River Watershed Investigation, California.

Congress asked for additional information on several flood control alternatives to the
plan selected in the 1991 feasibility report, which was a flood detention dam on the North
Fork American River upstream from Folsom Reservoir. These alternatives include higher
flood control releases from Folsom Dam, use of existing upstream reservoirs, and operational
and structural modifications to Folsom Dam and Reservoir. The report concentrates on flood
control for Sacramento and is not meant to address a multipurpose water supply project.

This report also addresses a number of changed conditions and new alternatives developed
since completion of the feasibility report.

This report:

®  Reviews significant assumptions, alternatives, conclusions, and recommendations
made in the 1991 feasibility report.

®  Discusses significant changes, since completion of the feasibility report, to baseline
conditions which influence the formulation of acceptable and effective alternative
flood protection plans.

®  Describes additional studies and their results in compliance with the guidance in and
resulting from the FY 1993 Appropriations Act.

®  Reevaluates and revises alternative plans to reflect the results of the additional studies.

®  Displays a revised array of alternative plans, three candidate plans, and a selected
plan.

®  Describes actions required to implement the selected plan for increasing the level of
protection to Sacramento.
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Sacramento is located at the mouth of the American River where it joins the
Sacramento River. The American River watershed, or drainage basin, covers about
2,100 square miles northeast of Sacramento and includes portions of Placer, El Dorado, and
Sacramento Counties. (See plate 1.) Runoff from this basin flows through Sacramento in a
system of levees after passing through Folsom Reservoir. Folsom Dam and Reservoir are
part of the Federal CVP (Central Valley Project), California’s largest water delivery system.
Any flood protection project built in the American River basin will have direct impacts not
only in the immediate vicinity of Sacramento but potentially also from Shasta Reservoir on
the Sacramento River in the north to the Sacramento-San Joaquin Delta in the south.

BACKGROUND

1986 FLOOD

In February 1986, major storms in northern California caused record floodflows in
the American River basin. Outflows from Folsom Reservoir, together with high flows in the
Sacramento River, caused water levels to rise above the design freeboard, or safety margin,
of levees protecting the Sacramento area. Emergency repair work was required at several
locations along the Garden Highway and in the Pocket area of Sacramento. Had these
storms lasted much longer, major sections of levee likely would have failed, causing
probable loss of life and billions of dollars in damages. The effects of the February storms
raised concerns over the adequacy of the existing flood control system, which led to a series
of investigations of the need to provide additional protection to Sacramento.

AMERICAN RIVER WATERSHED INVESTIGATION

The Corps completed a reconnaissance study in January 1988. The study concluded
that (1) serious flood problems confront the Sacramento area, (2) economically feasible
solutions are available to reduce these problems, and (3) a feasibility-level investigation was
warranted. Accordingly, a feasibility study was conducted for the main stem American
River and the Natomas basin. Natomas is just north of downtown Sacramento at the
confluence of the lower American and Sacramento Rivers.

The scope of study was to define the flood risks to the Sacramento area and to
develop flood protection alternatives consistent with other water resource needs and
opportunities in the study area. The feasibility report was completed in December 1991 and
recommended construction of a flood detention dam on the North Fork American River and
levee improvements in the Natomas area sufficient to control runoff from a 200-year storm.

The feasibility report presented six "action" alternatives, briefly described below.
Three of these would have provided protection from a 100-year storm, while the other three

I-2




Introduction

would have controlled runoff from 150-year, 200-year, and 400-year storms. A no-action
alternative served as the baseline for evaluating the action alternatives.

100-Year Protection - Levees. This plan included (1) increasing the “objective
release” (maximum controlled flood release) from Folsom Dam from 115,000 cfs
(cubic feet per second) to 145,000 cfs; (2) modifying levees along the lower
American River to accommodate this higher release; (3) lengthening the Sacramento
Weir, widening the Sacramento Bypass, and raising levees along the Yolo Bypass to
accommodate the higher release; and (4) constructing levee, channel, and related
flood control improvements around Natomas.

100-Year Protection - Storage. This plan included (1) increasing the maximum
seasonal flood control storage space in Folsom Reservoir from 400,000 acre-feet to
590,000 acre-feet and (2) constructing improvements around Natomas.

100-Year Protection - Levees/Storage and Spillway. This plan combined

(1) increasing the flood control space in Folsom Reservoir from 400,000 acre-feet to
470,000 acre-feet; (2) lowering the Folsom Dam spillway 15 feet; (3) increasing the
objective release from 115,000 cfs to 130,000 cfs; (4) modifying levees and channels
along the lower American River, Sacramento Weir, and Sacramento and Yolo
Bypasses to accommodate the higher release; and (5) constructing improvements
around Natomas.

150-Year Protection. This plan combined (1) increasing the flood control space in
Folsom from 400,000 acre-feet to 650,000 acre-feet; (2) lowering the Folsom Dam
spillway 15 feet; (3) increasing the objective release from 115,000 cfs to 180,000 cfs;
(4) modifying levees and channels along the lower American River, Sacramento Weir,
and Sacramento and Yolo Bypasses to accommodate the higher release; and

(5) constructing improvements around Natomas.

200-Year Protection. This plan included (1) constructing a flood detention dam
425 feet high on the North Fork American River near Auburn to create a detention
capacity of 545,000 acre-feet and (2) constructing improvements around Natomas.

400-Year Protection. This plan was similar to the 200-year plan except the dam
would be 498 feet high and the detention area 894,000 acre-feet. It also included
improvements around Natomas.

The Reclamation Board and SAFCA (Sacramento Area Flood Control Agency)

identified the 200-year protection plan as their preferred plan, which was recommended in
the feasibility report. The Reclamation Board and SAFCA indicated that they would be the
non-Federal sponsors for construction of this plan.
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STUDY AUTHORIZATION AND GUIDANCE

The basic authority for the Corps to study flood control needs in the American River
basin is in Section 209 of the Flood Control Act of 1962 (Public Law 87-874, dated
October 23, 1962), which authorizes studies for flood control in northern California.
Authorization for the reconnaissance study and subsequent feasibility study was included in
the Fiscal Year 1987 Appropriations Act (Public Law 99-91, dated October 30, 1986) as
specified in House of Representatives Report 99-670 (dated July 15, 1986). Additional study
authorization was included in committee language accompanying the Fiscal Year 1988
Continuing Appropriations Act (Public Law 100-202, dated December 22, 1987).

Subsequent to completion of the feasibility report, Congress provided further guidance
relating to the American River study in Section 9159 of the Department of Defense
Appropriations Act for FY 93. (See Appendix A, Pertinent Correspondence.) In addition,
this act authorized for construction the Natomas features described in the feasibility report.

In summary, Section 9159 directed the Secretary of the Army to reevaluate the flood control
project described in the feasibility report and to address these items:

®  Reanalyze the outlet design for the flood detention dam to reduce frequent flooding of
the river canyon, minimize soil sloughing, and ensure the safety of the dam and
downstream flood control system.

®  Review the features of the flood detention dam to determine if the design would
preclude its safe expansion for water, power, or other purposes, and to identify extra
costs associated with expansion at a later time.

®  Report on other features and operational procedures that should be implemented in a
coordinated flood protection plan, and to specifically address:

® Increasing objective flows in the lower American River above the design capacity
of 115,000 cfs

®m Permanently reoperating Folsom Reservoir at different levels of increased flood
storage

® Lowering the spillway at Folsom Dam

®m Transferring flood control obligations from Folsom Reservoir to a new flood
control facility at Auburn

m Utilizing existing and increased flood space in upstream reservoirs

m Establishing offstream storage on Deer Creek

®  Consult with, and solicit the views of, the National Academy of Engineering on the
contingency assumptions, hydrological methodologies used in the preparation of the
American River project, and other engineering assumptions and methodologies
influencing the scope and formulation of the American River flood control
alternatives.
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A March 23, 1993, letter from local Congressional Representatives to the Acting
Assistant Secretary of the Army for Civil Works clarified the intent of the Representatives
concerning Section 9159. (See appendix A.) The letter identified more specific flood
protection measures and other data that were to be analyzed in the Corps’ reevaluation.
These included:

®  The effects on soils, plants, and wildlife in the Auburn Canyon of the periodic
inundations that would be caused by a dry dam.

®  Changes to operational criteria at Folsom Dam to improve flood protection while
minimizing water, power, fishery, and recreation losses.

®  Enlargement of Folsom Dam’s outlet capacity, including use of the existing Folsom
diversion tunnel.

®  Enlargement of Folsom Reservoir.

PERTINENT STUDIES AND REPORTS

Following are summaries of significant studies and reports initiated or completed
since the 1991 feasibility report that affect the study area for the American River project.
These include studies and reports by the Corps, U.S. Bureau of Reclamation (Reclamation),
and SAFCA.

CORPS OF ENGINEERS

Folsom Dam and Reservoir Reoperation, California eration Plan and Environmental
Impact Statement (March 1992)

The operation plan presents the results of studies to identify the effects and costs of
providing increased flood protection to portions of the Sacramento metropolitan area by
increasing the seasonal flood control space in Folsom Reservoir. The report was based on an
interim reoperation (10 years) of the reservoir to increase the flood space to 590,000 acre-
feet to provide protection from a 100-year storm as defined by FEMA (Federal Emergency
Management Agency). The report was completed in June 1992 and forwarded to the
Assistant Secretary of the Army for Civil Works.

In October 1993, Reclamation informed the Corps that operating Folsom Reservoir to
provide additional flood storage is within Reclamation’s operational flexibility. Reclamation
assumed the role of lead agency for further studies on modifying the operation of the
reservoir and initiated negotiations with SAFCA to provide compensation for costs associated
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with any adverse impacts of reoperation. No further action has been taken by the Corps on
its 1992 operation plan.

Folsom F1 ment Plan

Section 9159 of the FY 93 Defense Appropriations Act also directed the Secretaries of
the Army and Interior to jointly develop and implement a flood management plan for the
American River and Folsom Dam that ensures prompt, reliable, and full use of the flood
control capability at Folsom Dam. Additional information on this plan is included in
chapter III.

U.S. BUREAU OF RECLAMATION
Central Valley Project Improvement Act (Public Law 102-575, Title 34)

This legislation was signed into law on October 30, 1992. The act mandates changes
in management of the CVP, particularly for the protection, restoration, and enhancement of
fish and wildlife. Major areas of change addressed by the act include:

®  Annual dedication of 800,000 acre-feet of water to fish and wildlife

® Tiered water pricing applicable to new and renewed contracts

®  Water transfer provisions, including sale of water to users outside the CVP service
area

®  Special efforts to restore anadromous fish populations by 2002

®  Restoration fund financed by water and power users for habitat restoration and

improvement, and water and land acquisitions

Moratorium on new water contracts until fish and wildlife goals are achieved

Moratorium on contract renewals until completion of an EIS (environmental impact

statement)

Installation of a temperature control device at Shasta Dam

Implementation of fish passage measures at Red Bluff Diversion Dam

Firm water supplies for Central Valley wildlife refuges

Development of a plan to increase CVP yield

Reclamation is currently preparing a programmatic EIS addressing the many changes
mandated by the Central Valley Project Improvement Act. Completion of the EIS is
scheduled for May 1996.

American River Water Resources Investigation (ARWRI)

The purposes of this study are to (1) identify unmet water-related resources needs
within Reclamation’s American River service area, (2) formulate alternative plans to meet
those needs, and (3) select a preferred and implementable alternative. The American River
service area includes most of the American River drainage basin plus parts of the lower
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Sacramento River below its confluence with the American River and a portion of the Delta,
primarily in San Joaquin County. Issues to be addressed include water supply, water quality,
fisheries, recreation, and power production.

The study is in phase III, detailed analyses of a recommended plan. Phase IV will
include public review of the report and environmental documentation. The study is expected
to be completed in mid-1996.

Wild and Scenic Rivers Studies

As part of its ARWRI, Reclamation was required to evaluate portions of the north and
middle forks of the American River to determine their eligibility for NWSRS (National Wild
and Scenic Rivers System) status. The results of those efforts are presented in the report
"Technical Team’s Inventory and Recommendation for Wild and Scenic River Eligibility and
Preliminary Classification,” dated September 14, 1992.

An interagency team evaluated 23 miles of the middle fork (from Oxbow Dam to the
confluence with the North Fork) and a total of 21 miles of two separate reaches of the north
fork (from the Colfax-Iowa Hill Bridge to the upper end of Lake Clementine and from North
Fork Dam to the intake of the Auburn Dam diversion tunnel). The team concluded that each
segment is "eligible” for further study and that each is unique in several ways and contains at
least one “outstandingly remarkable” value. This finding was concurred with by the
Regional Director. The next phase of the investigation, to determine suitability of each
segment for NWSRS status, is being conducted as part of Reclamation’s ARWRI. The
results of this phase will be included in the EIS prepared for the ARWRI. An EIS is
scheduled to be completed in 1996.

SACRAMENTO AREA FLOOD CONTROL AGENCY

Draft Swainson’s Hawk and Giant Garter Snake Habitat Conservation Plan (HCP)
(February 1992)

This draft report was prepared by EIP Associates for SAFCA in compliance with the
California Endangered Species Act. The principal goal of the plan is to create a legal
framework which assures that the local agencies controlling land use in the Natomas and
Meadowview areas of Sacramento will exercise their authorities in such a manner as to avoid
jeopardizing the continued existence of the Swainson’s hawk and giant garter snake as a
result of urban growth. Work was stopped on this plan after completion of a second draft
HCP by landowners in Natomas.
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Draft Natomas Basin Habitat Conservation Plan for Sacramento and Sutter Counties,
California (March 1995)

This draft report was prepared by Thomas Reid Associates and Cribbs and Associates
in coordination with local landowners and local governmental agencies, including SAFCA, to
comply with the Federal and California Endangered Species Acts. The purposes of this
habitat conservation plan are to (1) mitigate for the loss of existing habitat to anticipated
urban development and (2) reduce the potential for losses of the giant garter snake from
operation of the water supply and drainage system. The goal of the HCP is to acquire,
control, preserve, restore, and enhance habitat values of the Natomas basin while allowing
urban development to proceed according to local land use plans. A final report will be
completed by late 1995.

Final Environmental Impact Report for the Revised Natomas Area Flood Control
Improvement Project (June 1993)

This report discusses alternatives designed to provide to the Natomas area and
portions of the lower Dry and Arcade Creek basins as much flood protection as possible
independent of any improvements that may subsequently be implemented along the main stem
of the American River. (This work modifies that portion of the plan recommended in the
ARWI 1991 feasibility report that was authorized as part of the FY 93 Defense
Appropriations Act.)

Under the SAFCA plan, the levee and related improvements to be constructed around
and adjacent to the Natomas basin would provide residents and property owners protection
from runoff from a 100-year storm. The project would be compatible with all of the main
stem American River alternatives being considered in the Corps’ current reevaluation for the
American River Watershed Project. The Natomas project is described in chapter III.

Final Environmental Assessment and Report for Interim Reoperation of Folsom Dam
and Reservoir (December 1994)

SAFCA and Reclamation have agreed to modify the authorized operation of Folsom
Dam and Reservoir to provide portions of the American River flood plain with as much
immediate flood protection as possible with the existing flood control system. Through the
agreement between SAFCA and Reclamation, the flood control diagram governing reservoir
storage space allocations and outflows during flood control operations has been revised to
reduce the probability of flooding in Sacramento to 1 chance in 100. This agreement has a
5-year term and is intended to be in place until a long-term flood control project is
implemented in the basin. This project operation is described in more detail in chapter III.
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Lower American River Task Force

SAFCA, in cooperation with the Corps and DWR (California Department of Water
Resources), has initiated a collaborative planning process involving interested local, State,
and Federal agencies and environmental and community organizations to provide
recommendations for potential elements of flood protection plans for the lower American
River. Primary elements addressed include (1) bank protection, (2) levee improvements,
(3) environmental restoration concepts, and (4) recreation improvements. This group, known
as the Lower American River Task Force, will also participate in preparing a future
floodway management plan for the lower American River that will address (1) jurisdictional
authorities and responsibilities within the floodway, (2) guidelines for ongoing vegetation
management, (3) a plan for increasing the personal safety of river corridor users and for
limiting the liability of the agencies responsible for maintaining the floodway, and
(4) procedures for dispute resolution.
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CHAPTER II

SACRAMENTO AREA PROBLEMS AND NEEDS

FLOOD PROBLEMS

EXISTING FLOOD CONTROL SYSTEM

Sacramento was established in the 1840’s at the confluence of the Sacramento and
American Rivers. Flooding was fairly common in the early days of the community. Over
the years, a complex system of levees, upstream dams and reservoirs, and related facilities
were built to help reduce flooding. (See plate 2.) The most significant of these facilities
include elements of the Central Valley Project, Sacramento River Flood Control Project,
American River Flood Control Project, and several local projects and plans. These projects
are described in the feasibility report and highlighted here.

Central Valley Project

Major existing or authorized facilities of the CVP in the study area are Folsom Dam
and Reservoir, Nimbus Dam, and the multipurpose Auburn Dam project.

Folsom Dam and Reservoir. Folsom Dam is on the main stem of the American
River about 29 miles upstream from the Sacramento River. It is a multipurpose project
operated by Reclamation as part of the CVP. The dam regulates runoff from about
1,860 square miles of drainage area and has a total (full pool) capacity of about
975,000 acre-feet. It has a seasonally designated flood control storage space of
400,000 acre-feet. A recent agreement between Reclamation and SAFCA has—through
October 1999—increased the flood control storage to a variable space ranging from
400,000 acre-feet to 670,000 acre-feet depending on the amount of creditable vacant space in
several existing reservoirs upstream in the basin. The objective release from the dam is
115,000 cfs.

The spillway at Folsom Dam consists of eight individual bays, each with a separate
gate to help control outflows during floods. Five of the spillway bays are used for normal
operations and during routine flood situations, and three are for emergency conditions. In
July 1995, gate 3 failed during normal operations, causing uncontrolled evacuation of about
40 percent of the reservoir storage. Reclamation has provided an emergency closure system
to preserve as much water as possible and expects to have the gate repaired by summer of
1996.
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If Folsom Dam were being designed and constructed today, the spillway would be
sized to safely pass the currently estimated PMF (probable maximum flood). The PMF is
the largest flood in the basin believed possible. It is so rare that a frequency is not applied
to it. Studies indicate that the eight spillway bays can pass only about 70 to 75 percent of
the PMF. Even if the spillway could pass the PMF, flood damages in Sacramento during the
PMF would be catastrophic. Additional studies will be made after a flood protection project
has been selected to determine what, if any, additional work would be required to pass the
PMF through Folsom without damage to the dam.

Nimbus Dam. Nimbus Dam and its reservoir, Lake Natoma, are located about
6 miles downstream from Folsom Dam. (See plate 2.) Lake Natoma (8,760 acre-feet) acts
as a power afterbay to Folsom and as a diversion dam for the Folsom South Canal. Because
of its small capacity, Nimbus has essentially no regulatory effect on floodflows in the
American River.

Multipurpose Auburn Dam Project. The Auburn Dam project was authorized as
part of the Auburn-Folsom South Unit of the CVP in 1965. If constructed, this project

would provide added flood protection for Sacramento, M&I (municipal and industrial) water
supply, hydropower generation, and added regional recreation opportunities. The principal
features of the project include a 2.3 million-acre-foot dam and reservoir, and a powerplant
on the North Fork American River above Folsom Reservoir. Construction was started in
1967, but ceased in 1975 following an earthquake registering 5.7 on the Richter scale which
occurred near Oroville, California (60 miles from the Auburn site). Subsequent analysis of a
redesigned dam determined that a structure at the site would be seismically safe. However,
construction has not been restarted, mainly because of (1) a change in Federal policy
concerning non-Federal cost sharing of water development projects (non-Federal sponsor
must pay 100 percent of the hydropower and M&I water supply costs) and (2) aggressive
opposition by environmental interests.

Since construction of Auburn Dam began, about $240 million in Federal funds has
been spent to (1) acquire lands and rights-of-way, (2) prepare designs and estimates,
(3) conduct geotechnical explorations, (4) construct the cofferdam and diversion tunnel,
(5) excavate and treat the foundations for the main dam and powerplant, and (6) complete
access roads and the Foresthill Bridge. In addition, about $140 million in interest has
accrued on these costs, bringing the total Federal investment to date to about $380 million.
Annual O&M (operation and maintenance) costs average $1.5 million.

Sacramento River Flood Control Project

Features of the Sacramento River Flood Control Project associated with the American
River basin were completed by the Corps by 1958 and are maintained by non-Federal
interests. They are highlighted on plate 2 and include:

American River Levees. The American River portion of the project consists of
10.8 miles of levee improvements along the south bank of the river (mouth of the American
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River upstream to Mayhew Drain at Mayhew Road) and about 5.8 miles of improvements
along the north bank (mouth of the American River upstream to near Cal Expo). These
levees are considered capable of safely containing flows up to 115,000 cfs.

Natomas Fast Main Drainage Canal. The west levee of the NEMDC extends from
the American River upstream about 13.3 miles to high ground near Sankey Road; the east
levee extends from the river upstream about 4 miles to Dry Creek. The design capacity of
the canal ranges from 16,000 cfs from the American River to Arcade Creek to about
1,500 cfs upstream from Dry Creek. Levees along the canal are being modified by SAFCA
as part of the local Natomas project. Construction is expected to be completed in 1996.
This construction also includes a gated-pump structure across the NEMDC just upstream
from Dry Creek, primarily to reduce backwater flooding farther north.

Arcade and Dry Creeks. Levees extend along both sides of Arcade Creek from the
NEMDC to high ground about 2 miles upstream. The levees were designed for a flow of
3,300 cfs. A levee extends along the south side of Dry Creek from the NEMDC to high
ground about 1.3 miles upstream and has a flow capacity of 15,000 cfs. These levees are
also being modified as part of SAFCA’s Natomas project. The SAFCA project also includes
a levee along the north bank of the creek from Dry Creek upstream to Marysville Boulevard.

Pleasant Grove Creek Canal. The Pleasant Grove Creek Canal is contained on the
west bank by a 4-mile-long levee that extends from Sankey Road to the NCC (Natomas
Cross Canal). The design capacity of the Pleasant Grove Canal is (1) 800 cfs from Sankey
Road to Curry Creek, (2) 2,300 cfs from Curry Creek to Pleasant Grove Creek, and
(3) 6,000 cfs from Pleasant Grove Creek to the NCC. Portions of the levees along the canal
are included in the SAFCA project.

Natomas Cross Canal. The south levee of the NCC extends about 4.4 miles between
the Sacramento River and the Pleasant Grove Creek Canal. The levee was designed to have
3 feet of freeboard at a flow of 22,000 cfs. Portions of the levees along the canal are
included in the SAFCA project, along with a small detention basin adjacent to the canal near
Pleasant Grove Creek Canal.

Sacramento River. The levees along the Sacramento River were designed to carry
(1) 107,000 cfs in the reach from Fremont Weir downstream to the American River and
(2) 110,000 cfs downstream from the American River.

Yolo Bypass. Yolo Bypass comprises a complex series of levee and channel
improvements extending from the terminus of Sutter Bypass at the Sacramento River on the
north to near Rio Vista on south. The bypass receives flow from west-side tributaries, the
Sacramento River, and sometimes from the American River. When the combined flow of
the Sacramento and Feather Rivers and Sutter Bypass exceeds about 70,000 cfs, most of the
excess spills over the 9,170-foot-long Fremont Weir into the Yolo Bypass. Also, when flows
in the Sacramento River at the streamflow gage at "I" Street bridge reach 27.5 feet and are
rising—about 94,000 cfs—gates at the Sacramento Weir are opened sequentially, allowing
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excess water to flow through the Sacramento Bypass into the Yolo Bypass, until either all
48 gates are open or the river stage at the weir stabilizes at 27.5 feet NGVD). The design
capacity of the Yolo Bypass is (1) 343,000 cfs from the Fremont Weir to the mouth of
Knights Landing Ridge Cut, (2) 362,000 cfs from Knights Landing Ridge Cut to Cache
Creek, (3) 377,000 cfs from Cache Creek to the Sacramento Weir, (4) 480,000 cfs from the
Sacramento Weir to Putah Creek, and (5) 500,000 cfs from Putah Creek to the junction of
the Yolo Bypass with the Sacramento River at Rio Vista.

American River Flood Control Project

The American River Flood Control Project was constructed by the Corps in the
1950’s and is operated and maintained by DWR. The project consists of a levee along the
north bank of the river, extending from the terminus of the Sacramento River Flood Control
Project levee near Cal Expo upstream about 8 miles to Carmichael Bluffs. The levee was
designed for a sustained flow of 115,000 cfs.

Others

Non-Federal Levees. Local interests have constructed levees on the south bank of
the American River upstream from the project levees. These levees are between Mayhew
Drain and Sunrise Boulevard and together total about 2.7 miles. The estimated safe channel-
carrying capacity of the levees is about 115,000 cfs.

Upstream Reservoirs. Numerous reservoirs are located upstream from Folsom
Reservoir, and most are owned and operated by local utility companies or districts. The total
storage capacity of these reservoirs is about 820,000 acre-feet, but because of their relative
size and location in the basin only five of them have a measurable influence on floodflows
downstream from Folsom Dam. The five reservoirs are listed in table II-1. Of the nearly
740,000 acre-feet of total capacity in these reservoirs, about 200,000 acre-feet are effective
in controlling runoff during many storms and may be counted on (in addition to designated
flood control space in Folsom Reservoir) to help reduce floodflows. The recent agreement
between Reclamation and SAFCA to reoperate Folsom Dam and Reservoir credits the
available space in these reservoirs.

City of Sacramento Floodgates. The City of Sacramento has an emergency plan that
includes both permanent and portable floodgates. The gates are located at railroads, streets,

and other designed low points in the levees. (See plate 2.)

Emergency Preparedness Plans

The Federal Government, State of California, and local cities and counties have a
series of emergency response and preparedness planning actions in the case of a flood or
threat of flooding. Corps involvement includes planning and advice in advance of a potential
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TABLE II-1

Existing Reservoirs Influencing Flood Space in Folsom

. Stream/American River » | Elev. Top Capacity
Reservoir Tributary ! Owner of Dam (ft) | (acre-feet)
L.L. Anderson

(French Meadows) | M. F. PCWA 5,271 136,400 3

Hell Hole Rubicon R./M. F. PCWA 4,650 207,600
Loon Lake Gerle Cr./M. F. SMUD 6,418 76,500 3
Union Valley Sitver Cr./S. F. SMUD 4,883 271,000 3
Ice House S. F. Silver Cr./S. F. SMUD 5,454 45,960 3

Total 737,460

1 M. F., Middle Fork American River; S. F., South Fork American River
2 PCWA, Placer County Water Agency; SMUD, Sacramento Municipal Utility District
3 Effective storage is reduced during winter months for dam safety.

flood event and emergency assistance that includes repairing levee breaks, placing riprap
along levees, placing material on levees to prevent overtopping, constructing additional
protection levees, and providing sandbags.

The State of California, through the State-Federal Flood Operations Center, monitors
weather and river information and other data around the clock during the rainy season and
provides early flood warnings to local, State, and Federal agencies. At the same time, the
State OES (Office of Emergency Services) and county OES staffs monitor flood information
and prepare to help people. The OES network includes fire departments, law enforcement
agencies, and highway and road departments.

Sacramento and Yolo Counties as well as the City of Sacramento have multihazard
emergency plans that include procedures to be followed during flooding.

FLOODFLOW CONDITIONS

Floodflows in the American River basin are rather frequent and of two general
types—winter rainfloods (a rain-on-snow situation) and spring snowmelt floods. Historically,
floodflows resulting from intense winter rainfall over the foothills and mountains have caused
serious flooding. Outside the winter season, storms are less severe, cover smaller portions
of the basin at a time, and are so widely separated in time that existing basin flood control
facilities are easily capable of controlling the runoff.
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Folsom Dam and Reservoir were designed and constructed in the late 1940’s to
mid-1950’s to protect urban Sacramento from a flood that would result from the largest
rainstorm of record within the region occurring directly over the drainage basin, at a time
when ground and snow cover conditions are moderately conducive to high runoff. Since the
largest rainstorm of record at that time was the storm of 1937, Folsom was designed to
safely pass that event centered in the American River basin. The “maximized” 1937 flood
was estimated to have a peak inflow of 340,000 cfs and a 6-day volume of 978,000 acre-feet.
This was defined as the reservoir design flood, or RDF, and was believed not likely to occur
any more often than once every 250 years.

The February 1986 storm of record in the basin demonstrated the difficulties inherent
in the efforts to anticipate large storm events by extrapolation from a sparse record. After
correcting for the effects of the collapse of the Auburn cofferdam, which occurred during the
fourth day of the storm, it was determined that the storm had an unregulated 1-day inflow of
171,000 cfs. Even though the peak inflow to Folsom was significantly less than the
340,000 cfs for the RDF, the overall volume of the event was 16.5 percent greater than the
RDF. During February 1986, releases from Folsom Dam exceeded 115,000 cfs for 2 days
and reached 130,000 cfs for about 24 hours. These large floodflows eroded the riverbanks
in some locations, undermining portions of the levee along the lower American River, and
came within a foot of overtopping the west bank of the Natomas East Main Drainage Canal
and flooding portions of Natomas.

Hydrologic studies since 1986 show that Folsom Dam and Reservoir and the flood
control levees do not provide as much protection as previously thought. The 1986 storm had
a return period estimated to be about 67 years. This was significantly less than the storm
that in the 1950°s was believed to be able to be controlled by the dam and levee system.
Without the "incidental” storage space that was available in several of the water and power
reservoirs in the upper American R1ver basin, the 1986 flood would have overwhelmed the
flood control system.

Folsom Operation

The ability of Folsom to maintain the objective release of 115,000 cfs is based on the
amount of reservoir storage space available for flood control and the efficiency with which
the dam can be operated to achieve design releases during a storm. Under the existing
authorized operating criteria, 400,000 acre-feet of the total storage of 975,000 acre-feet at
Folsom is allocated to flood control during the flood season. However, Reclamation and
SAFCA are currently operating to a variable space ranging from 400,000 to 670,000 acre-
feet.

Releases from the dam can be made through eight gated outlets (two tiers of four
gates each) at the lower level of the dam, three power penstocks, five main-spillway gates,
and three auxiliary-spillway gates. Only the main-spillway gates are used in regular
operation. The auxiliary-spillway gates are used only in emergencies. Releases are limited
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by the capacity of these discharge structures and by existing operation criteria, which limit
the rate at which releases may be increased.

Currently, when the vacant space in the upstream reservoirs is at least 200,000 acre-
feet, the flood space requirement in Folsom Reservoir is 400,000 acre-feet. The reservoir is
then holding a maximum of 575,000 acre-feet of water, and the maximum discharge capacity
is about 36,000 cfs. If the space in the upstream reservoirs is less than 200,000 acre-feet,
the required vacant space in Folsom is increased in accordance with the flood control
diagram shown in plate 3.

As floodwater enters Folsom Reservoir and inflow exceeds the maximum outlet
capacity, the reservoir starts to fill. The outlet capacity remains at 36,000 cfs until the water
level reaches the spillway crest, at which time releases can be increased up to the
115,000-cfs objective release. Depending on the magnitude of the inflow, the discharge may
then be maintained at 115,000 cfs by regulating the main-spillway gates. Should the inflow
to Folsom Reservoir increase beyond the rate at which the reservoir can be evacuated, the
reservoir begins to fill more—encroaching further into the designated flood control storage
space. Some increased filling (using surcharge storage space) is acceptable. However,
beyond a certain elevation, additional flows need to be released from the dam that exceed the
safe carrying capacity of the downstream river channel. When this occurs, the downstream
levee system is in danger.

American River Flow Frequency

Flow, or discharge, frequency is a measure of the expected peak, or maximum,
riverflow for various frequency events. Plate 4 shows a discharge-frequency relationship for
three conditions for the America River near Fair Oaks. These three are (1) unregulated
conditions, (2) baseline conditions, and (3) without-project conditions or no action.
Unregulated conditions are an estimate of flows for various frequency storms assuming
Folsom Dam and Reservoir did not exist; it is representative of the peak inflow to Folsom
Reservoir. Baseline conditions are conditions before reoperation of Folsom Reservoir under
the current agreement between Reclamation and SAFCA. Without-project conditions are
expected peak flows assuming reoperation of Folsom Reservoir. For illustration, table II-2
shows estimated peak flows from Folsom in the American River for various frequency
floods.

Downstream American River

Because of the complex interrelationships between flows in the American River,
Sacramento River, and contributing river bypasses, creeks, and streams, as well as
topographical conditions, potential flooding downstream is characterized by river stages.
River stages and profiles of various flows are included in Appendix A (Hydrology) of the
1991 feasibility report.
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TABLE II-2

Discharge Frequency - American River at Fair Oaks Streamflow Gage

" Return Period (Yrs) 50 100 200 400

Peak Inflow - Unregulated

Conditions (cfs) 272,000 353,000 450,000 560,000
Peak-Flow - Baseline

Conditions (cfs) 115,000 220,000 450,000 560,000

Peak Flow - Without-Project
Conditions (cfs) 115,000 150,000 450,000 560,000 |

LEVEE FAILURES AND LOCATIONS

The potential of flooding in Sacramento is magnified by the area’s dependence on
high earthen levees. High levees essentially function as long dams, but without normal dam
safety features such as auxiliary spillways, outlet facilities, and structural features to
withstand earthquakes. Floodwater moving at erosive velocities for miles along the waterside
slope of the levees need only encounter a single weak spot in the system to cause a breach
and, potentially, uncontrolled, life-threatening flooding.

Levees can fail for several reasons, and it is difficult to predict how and where they
will fail. Levees have failed when the stage, or height of the water surface, was significantly
below the design flow. In other cases, floodflows have encroached into the design freeboard
(or safety level), but without levee breaching or significant damages.

For current studies, the locations and likelihoods of initial levee failure are based on
an analysis of weak points in the levee system as determined by a geotechnical assessment of
levee stability. To define these weak points, "probable nonfailure points” (PNP) and
"probable failure points” (PFP) were defined along the levees. The PNP is the highest
water-surface elevation at which levee failure is highly unlikely. Conversely, the PFP is the
water-surface elevation at which levee failure is highly likely.

For this study, the PNP is the point at which the chance of failure is 15 percent; for
the PFP, the chance of failure is 85 percent. Plate 5 is a profile of the left- and right-bank
levees along the lower American River. The PNP and PFP were based on the results of
field inspections, levee stability calculations, and levee performance in February 1986. On
the basis of this information, levees are expected to be relatively safe from failure with
occasional short-term flows of about 130,000 cfs—and highly likely to fail with flows of
about 160,000 cfs.
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FLOOD PLAINS

To help in assessing potential flood damages, the areas of Sacramento that would be
subject to major flooding from levee failure were identified. These areas of likely flooding,
or flood plains, were developed on the basis of computed river stages, levee stability
conditions during high flows, and topography. Plate 6 shows the likely area of inundation
for a major flood. The flood plain was divided into six subareas: (1) Natomas, 54,900 acres;
(2) Dry Creek, 5,800 acres; (3) North Sacramento, 5,900 acres; (4) Rancho Cordova,

4,200 acres; (5) South Sacramento, 44,000 acres; and (6) Richards Boulevard, 1,000 acres.

Once levees fail, the resultant flooding would be severe in Natomas, parts of
downtown Sacramento, and, to some extent, north Sacramento areas—regardless of the
frequency of the flood. This is because (1) the ground elevation adjacent to the levees in
these locations is lower than the water surface in the river and (2) the volume of water in the
American River (and Sacramento River in the case of Natomas and downtown Sacramento)
would cause deep flooding. Shallower flooding would affect the Dry Creek, South
Sacramento, and Rancho Cordova reaches, but progressively more area would be flooded as
increased flows were diverted through the levee break.

The likelihood of flooding in the Natomas and Dry Creek areas is being greatly
reduced by current levee and related construction by SAFCA. Any levee failure on the
Natomas Cross Canal would permit Sacramento River flows to enter the Natomas area via
the canal. In addition, runoff entering the NCC from the east would be conveyed through
the breach. The volume of water passing through the breach would depend on several
factors, including (1) the size of the breach, (2) flood stage and duration of floodflows in the
Sacramento River, and (3) direct runoff into the Pleasant Grove area. If flood stages in the
Sacramento River remained high for several days after a breach, then the entire Natomas
area would likely be inundated to significant depths. The levees encircling Natomas are from
15 to 20 feet higher than the interior land surface.

FREQUENCY OF FLOODING

The frequency of levee failure and resultant flooding in Sacramento depends on the
frequency of high flows in the American and Sacramento Rivers and on the condition of the
levee system. For studies conducted for the 1991 feasibility report, the level of flood
protection for the flood control alternatives was defined as the “"exceedence interval” (in
years) of a storm whose runoff could be controlled by the flood control system to the
objective release. The exceedence interval was determined from the discharge-frequency
curves and is the point at which flood releases would exceed the objective release (on
plate 4, the end of the flat part of the curve at the objective release). From plate 4, it is
estimated that the flood control system could control outflows from Folsom Reservoir to the
objective release of 115,000 cfs for up to a 67-year flood for baseline conditions and for up
to an 85-year flood for without-project conditions. Therefore, they were said to have a
67-year and 85-year level of protection, respectively. The “baseline condition” represents an
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operation of Folsom Dam and Reservoir existing prior to the recent agreement between
Reclamation and SAFCA for interim increased seasonal flood space. The “without-project
conditions” assumes the agreement continues indefinitely.

For evaluating flood protection alternatives in this report, the likelihood of flooding,
as determined by levee failures, was computed using risk-based computer simulations termed
"risk and uncertainty analysis,” or "R&U." (See Appendix B.) The simulations consider
varying degrees of uncertainty in the causes of flooding, such as inflow to Folsom Reservoir,
regulated outflow-frequency relationships for Folsom Dam, river stages, and levee stability.
The computer program simulates a large number of floods and statistically determines the
probability of levee failure or estimated exceedence by dividing the number of simulated
levee failures by the total number of flood simulations. The level of flood protection is
characterized as probability of flooding due to levee failure in any given year. This
probability is expressed as the chance of flooding out of a given number of storms detemined
by taking the reciprocal of the estimated exceedence. Thus, a levee with a 0.01 estimated
exceedence is said to have 1 chance in 100 of flooding due to levee failure.

Based on R&U, flooding in Sacramento would occur due to levee failure with a
probability of 1 chance in 80 under baseline conditions and 1 chance in 100 for without-
project conditions (reoperation of Folsom). This is a statistical estimate based on computer
simulations of the levees under thousands of flood conditions. This does not mean that there
is no risk from a specific storm that has a return frequency less (more frequent) than the
flood control system’s estimated exceedence. For example, table II-3 shows for without-
project conditions the likelihood of levee failure on the American River for four
representative floods. This is another measure of flood risk, the chance of failure during a
particular flood. For example, the chance of levee failure during a 100-year flood is
estimated to be 41 percent. The likelihood that a levee will not fail, or its reliability, is

59 percent.

The table also shows the calculated estimated exceedence. This is an estimate of the
overall chance that the flood control levees will not fail. For example, under without-project
conditions, there is approximately 1 chance in 100 that the levees will fail in any given year.

Plate 7 shows still another way to characterize flood risk. It shows the risk (in
percent) that particular floods (and levels of flood protection) will be exceeded over specific
time periods. For example, the chance that the levees would fail under without project
conditions during any 50-year period is 39 percent. For baseline conditions, the chance is
47 percent.

However, knowing these percentages does not give a true sense for the risk. Some
risks cannot be controlled, while others, such as the risk of flooding, can be altered by flood
protection projects. Flood risk can be compared to the risk of other calamities, as shown in
table II-4. For example, the likelihood of flooding in Sacramento is significantly greater than
the likelihood of personal injury in an automobile accident or house damage or loss by fire.
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TABLE II-3

Likelihood of Levee Failure and Major Flooding
Without-Project Conditions
(.01 estimated exceedence)

— -
Storm Reliabilit
Percent y
Chance of Levee
Return Period Exceedence Frequency of Levee System
per 100 Years . (percent)
50 2.0 7 93
100 1.0 41 59
200 0.5 83 17
400 0.25 98 2
TABLE II-4

Comparative Risks of Flooding and Other Calamities

Percent Chance of Occurrence
Loss
1 Year 50 Years

House damage by fire ! 0.35 16
Automobile accident with injury 2 0.72 30
Flooding in Sacramento
Baseline conditions 1.28 47
Without-project conditions 1.00 39

(Folsom reoperation)

I

Source:
! California Fire Incident Report, 1994,
& 2 Statistical Abstract of United States, Bureau of the Census, 1993.
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FLOOD DAMAGES

Major flooding in an urban environment has many adverse consequences, including
monetary damages and loss of real property. Monetary loss is the primary way of depicting
flood damages and assessing the effectiveness of flood protection alternatives. However,
floods have many other disturbing, nonmonetary effects. Among these are effects on public
health and safety, damages from toxic and hazardous waste contamination, and loss of
environmental resources in the flood plain. Following are brief descriptions of potential
monetary and nonmonetary consequences of flooding in Sacramento.

Pr Busi nd Governmen

Damageable property in Sacramento’s flood plain consists of commercial, industrial,
residential, and public buildings valued at nearly $37 billion. (See Appendix C, Economics.)
Direct structure-inundation damages from levee failure during a 400-year storm would be
about $16 billion. Additional effects on the day-to-day business of the Sacramento area
would also be significant. Many businesses would be forced to close, at least temporarily,
during flooding and cleanup afterward, resulting in lost revenues and wages.

Average annual damages are the expected value of damages for a given economic
condition and point in time. They are determined by weighing the estimated damages from
varying degrees of flooding by their probability of occurrence. Average annual equivalent
flood damages (excluding future development) would be about $142 million.

In addition to the physical damage suffered in the Sacramento area, transportation
disruption could adversely affect businesses regionally and Statewide. A major flood would
result in significant disruption and potential damage to Interstate Highways 5 and 80, which
are major north-south and east-west transportation corridors in California., State Highways
99, 160, and 50 would also be affected, as would Sacramento’s light rail system, Amtrak
passenger service, and the Union Pacific and Southern Pacific commercial rail lines.

Sacramento is also the capital and center of government of the State of California. A
major flood would significantly affect the State government’s ability to function on a
day-to-day basis, which would have far-reaching impacts outside the area damaged by the
flood.

Public Health and Safety

Nearly 400,000 people reside within the flood plain of the American River. The
effect of levee failure and resultant flooding on human life would depend on the flood
magnitude, population at risk, flood-warning time, depth of flooding, time of day, and
availability of evacuation routes. It would not be unreasonable to expect as many as
25 drownings during a very large flood. The estimated number of fatalities would
significantly increase depending on the time of day, warning time, and suddenness of the
levee breach. In addition to loss of life, major flooding could result in life-threatening injury
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and spread of some waterborne infectious diseases. Just evacuating the flood plain could
result in traffic accidents and injuries associated with the rapid displacement of nearly
400,000 people.

Toxic and Hazardous Waste Contamination

Flooding would result in significant releases of toxic and hazardous substances from
above-ground tanks and drums containing heating oil, fuel oil, liquid propane, and kerosene;
agricultural chemicals such as herbicides, pesticides, solvents, and fertilizers; many
commercial and industrial chemicals; and untreated wastewater. Widespread flooding could
also result in ground-water contamination.

Other Impacts

Major flooding would likely result in large quantities of flood-related debris, most of
which would have to be collected and hauled to local landfills. Also, rebuilding or relocating
homes, businesses, and related infrastructure would require additional natural resources.

Flooding would have impacts on urban landscaping and wildlife. In addition, some
special-status wildlife and plant species could be affected by inundation. Depending upon
their tolerance to inundation, some species could even be eradicated from the Sacramento
area as a result of a very large flood. These species include the giant garter snake and the
valley elderberry longhorn beetle as well as a variety of plants, including diffuse rush, delta
tule pea, Sanford’s saggitaria, bird’s beak, Downingia, hege-hyssop, California hibiscus, toad
rush, and valley oak.

RELATED WATER RESOURCES PROBLEMS AND NEEDS

In directing the Corps to do the American River feasibility study, Congress said to
(1) assess how the operation of Folsom Dam and any new peak-flow flood control facility
identified might relate to incidental water, power, and recreation benefits; and (2) analyze
current and projected water supply demands in the American River basin. During the study,
it became evident that there also is significant concern and interest in the potential to restore
environmental resources along the lower American River. Information on local water and
power demands is included in the feasibility report and summarized below. Opportunities for
recreation development and environmental restoration are also summarized.

WATER SUPPLY

Water supply and conveyance are concerns in Placer, El Dorado, Sacramento, and
San Joaquin Counties. In summary, (1) Placer County has sufficient water entitlements to
meet future demands but will need distribution facilities, (2) El Dorado, Sacramento, and San
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Joaquin Counties will require additional supplies to meet future demands, and (3) El Dorado,
Sacramento, and San Joaquin Counties will require some additional facilities to convey this
water to growing service areas. The Bureau of Reclamation is assessing in detail these water
supply needs and potential solutions as part of its American River Water Resources
Investigation.

POWER

Demands in California for power are expected to grow at an annual rate of between
1.5 and 2.5 percent in the foreseeable future. The rate is expected to be greater in the
northern portion of the state, including the SMUD service area. Northern California
currently has adequate capacity from its basic system plus nondeferrable sources to meet
requirements through 1997. After 1997, planned power developments are projected to
supply remaining needs through 1999. Needs for electric power in the Sacramento area are
expected to exceed locally available supplies after the year 2000, indicating higher prices in
the future.

RECREATION

The upper American River canyon, Folsom Lake, and lower American River provide
prime and unique resources for outdoor recreation. Future recreation demands will increase
substantially in all these areas because of the large population base surrounding them and
expected growth.

The lower American River is officially designated a "recreational river” within both
the State and National Wild and Scenic Rivers Systems. Paralleling the lower river in
Sacramento is the American River Parkway, a 5,000-acre greenbelt used by about
5.5 million visitors each year. Sacramento County estimates that use of the parkway will
increase to 7.5 million visitors by the year 2000 and to 9.6 million by the year 2020.
Demand will continue to be high for the types of activities suitable within the parkway,
including walking, hiking, boating, cycling, beach use, nature study, picnicking, and
camping. However, because of the rapidly expanding population of the area, open-space
areas are needed to preserve important natural values of the landscape. The popularity of the
American River Parkway and its trail system is evident by the highly intensive use, which

- sometimes exceeds the safe capacity. Additional paved bicycle trails and equestrian trails,
especially along "natural" appearing areas, are needed.

ENVIRONMENTAL RESTORATION
Flows in the lower American River are greatly influenced by Folsom Dam and other

water resources developments in the basin. These facilities, along with other river-related
features such as bridges, levees, diversions, and the parkway system along the lower river,
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have tended to change the geomorphic, riparian, and related riverine character of the river
from its historical character. These changes, including lateral bank erosion, will likely
continue and thus reduce riparian, wildlife, and related habitat values along the lower river.
The need is critical to preserve the resources remaining and, as much as possible, restore lost
resource values.
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CHAPTER I

PROJECT SETTING AND
WITHOUT-PROJECT CONDITION (NO ACTION)

This chapter reviews baseline conditions in the study area and changes to the
“without-project condition” described in the 1991 feasibility report. The without-project
condition is a description of the expected physical, environmental, and social conditions that
would occur in the study area if no flood control project is constructed and is the condition
against which flood protection plans are formulated and evaluated.

BASELINE CONDITION

Following is a summary of existing conditions in the study area. Detailed
descriptions of existing conditions and expected future changes in these conditions are
contained in the DSEIS/SDEIR.

PHYSICAL SETTING

The American River basin drains about 2,100 square miles of the western slope of the
Sierra Nevada range in northern California and, in the Sacramento area, forms a flood plain
covering roughly 110,000 acres at the confluence of the Sacramento and American Rivers.
The flood plain includes most of the developed portions of the city of Sacramento and the
Natomas basin. _

Folsom Dam and Reservoir are located about 29 miles east of downtown Sacramento
at the base of the foothills in the lower portion of the American River basin. The basin
above the dam is rugged, with rocky slopes, V-shaped canyons, and few flat valley or
plateau areas. Elevations range from 10,400 feet at the headwaters to about 200 feet at
Folsom Dam, and the average basin slope is approximately 80 fect per mile. Below the
dam, the land slopes gently to Sacramento at the trough of the Sacramento Valley. The
elevation in downtown Sacramento is about 20 feet.

The major portion of the seasonal runoff from the American River basin is from
December through February. The seasons are so distinctly different that May to October is
termed the dry season and November to April the wet season. Precipitation varies
throughout the drainage area, ranging from 16 to 20 inches on the valley floor to about
70 inches in the higher mountains. Average precipitation over the basin above Folsom Dam
is about 53 inches. Precipitation usually falls as rain up to the 5,000-foot elevation and as
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snow at higher elevations, but some storms produce rain up to the highest elevations of the
basin. Winter snowfall above 5,000 feet normally accumulates until April, when increasing
temperatures mark the beginning of snowmelt season. Average runoff from the basin is
2.8 million acre-fect. Streamflow varies throughout the year and is highest in winter and
spring and lowest in late summer and fall.

CHANGES TO FLOOD CONTROL SYSTEM

Major changes to the American River flood control system since the 1991 feasibility
report are (1) construction of SAFCA’s local Natomas project and (2) interim reoperation of
Folsom Dam for additional flood protection.

AFCA Proje

The FY 93 Department of Defense Appropriations Act (FY 93 DoD Act) authorized
construction of the Natomas features of the American River watershed project as described in
the 1991 feasibility report. The features include levee improvements at several locations
along the NEMDC, Pleasant Grove Creek Canal, Natomas Cross Canal (NCC), and lower
Dry and Arcade Creeks; channel modifications in the NEMDC; construction of a gated
pumping station above Dry Creek; and a 3,000-acre-foot detention basin in the northeast
corner of Natomas.

Because of the need for immediate action to reduce flood risks in the project area,
SAFCA is proceeding with a stand-alone project to provide as much flood protection as
possible to the Natomas area without the upstream improvements recommended in the
feasibility report. As a result, SAFCA is raising the levee along the NCC, NEMDC, and
north levee of the American River about 1 foot higher than specified in the feasibility report.
The Natomas project is scheduled to be completed by late 1996. Basic features of the project
are shown on plate 8.

Natomas is completely ringed by levees, and each major section of levee has a
different “reliability,” or susceptibility to failure. Before construction started on the project,
the NCC and the NEMDC near the American River were the weakest sections in the
system—the NCC was susceptible to failure with a probability of 1 chance in 50, and the
NEMDC about 1 in 78. Completion of the project will increase the level of protection to
Natomas to less than 1 chance in 500 of failure for all levee reaches except the east levee of
the Sacramento River between the NCC and I-5 and the NCC. The Sacramento River reach
would still be susceptible to flooding from levee failure with a probability of about 1 chance
in 140, while the NCC would have a probability of failure of 1 chance in 400.

The flood protection improvements for Natomas change the hydraulic regime of the
area, primarily for smaller, more frequent floods. Before the project, Natomas would have
been one of the first areas in Sacramento to flood. Natomas would serve as a reservoir,
storing floodwater that otherwise would pass through the flood control system. With the
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Natomas improvements, this water now will flow past the mouth of the American River to
the Sacramento River and the Sacramento Weir. This increased flow will have a very minor
impact on the reliability of levees along the lower Sacramento River, but a significant effect
on the reliability of levees in the West Sacramento area, particularly for the more frequent
events, as the higher flows pass more frequently through the Sacramento Weir. Once in the
Yolo Bypass, the increased flow volume will have a moderate effect on the reliability of the
levees there.

SAFCA'’s Natomas project does not include measures to offset these hydraulic impacts
to West Sacramento. However, the current reoperation of Folsom Dam and Reservoir will
significantly improve reliability of the West Sacramento area levees (as well as other reaches
in the study area), so it is considered in part as mitigation for the hydraulic impacts. If a
permanent flood protection plan for Sacramento is not undertaken, then SAFCA would have
to mitigate for the hydraulic impacts on West Sacramento. Continuation of the interim
reoperation on a permanent basis would be one way to do that.

Interim R tion of Folsom Dam for Flood Control

The current reoperation of Folsom Dam and Reservoir as negotiated between SAFCA
and the Bureau of Reclamation changes the maximum seasonal flood space requirement in
Folsom from the fixed 400,000 acre-feet to a variable maximum of 400,000 to 670,000 acre-
feet, based on the storage space available in the five reservoirs upstream from Folsom. (See
plates 1 and 3). Under the variable operation, a daily accounting of the empty space in these
reservoirs is made from October 1 to June 1 each year, and then the Folsom requirement is
set accordingly.

Maximum flood storage is required from approximately December 1 through
March 1. During this time, the flood storage reservation (empty space) in Folsom is
400,000 acre-feet, as long as the empty space in the upstream reservoirs is 200,000 acre-feet
or more. Any reduction in the upstream space requires an incremental increase in Folsom’s
flood storage reservation. If all the space in the upstream reservoirs is filled, Folsom’s
reservation is increased to 670,000 acre-feet. Thus, beginning December 1 each year, the
water-storage level in Folsom Reservoir is drawn down to 575,000 acre-feet or as little as
305,000 acre-feet, depending on the space in the upstream reservoirs.

The variable reservoir operation increases Sacramento’s flood protection level. The
risk of levee failure along the lower American River in any one year is reduced from
1 chance in 80 to 1 chance in 100. Reoperation of Folsom Dam and Reservoir will also
improve the overall reliability of levees throughout the flood protection system.
SOCIOECONOMIC CONDITIONS

The American River’s 400-year flood plain covers about 110,000 acres and includes
162,000 housing units occupied by more than 400,000 people. The primary land uses are

-3




Without-Project Condition

residential, commercial, industrial, and public. About 25 percent of the Natomas area is
developed with the remainder in agriculture or vacant. The economy of the Sacramento area
is based primarily on government, services, retail trade, and agriculture.

The major transportation facilities in the study area are Interstate 80, Interstate S,
U.S. Highway 50, State Route 99, Business 80, and State Highway 49. These regional
facilities connect residential locations with employment, commercial, and recreational activity
centered in the area and located around the central city (Sacramento) area. Traffic
congestion typically occurs weekdays from 7 to 9 a.m. and from 4 to 6 p.m. The lower
American River area is generally "built out” and has extensive transportation facilities.
Traffic becomes congested during peak commute times, especially along the Howe and Watt
Avenue corridors near Highway 50 and Interstate 80. Both Howe and Watt Avenues cross
the lower American River.

Both Placer and El Dorado Counties, in the central portion of the basin, are
experiencing rapid population growth. Much of the American River canyon area upstream
from the Auburn Dam site is Federally owned. About 17,000 acres were acquired by
Reclamation in the 1970’s for construction of a multipurpose Auburn Dam. Much of this
land and 25,000 acres more for the project are managed by the California Department of
Parks and Recreation as part of the Auburn State Recreation Area. The main use of this area
is recreation.

Placer County’s economy is based on retail trade, service industries, government, and
construction. In El Dorado County, tourism provides the economic base. Retail trade and
service industries are expected to continue to grow. Major transportation routes in the
Auburn area are Interstate 80 from Sacramento to Reno and Highway 49 to Placerville and to
Grass Valley and Nevada City. Current regional transportation planning includes evaluations
of new facilities to remove through-traffic from the local transportation facilities, and
improvements to existing facilities, including expanded transit systems, additional roadway
capacity, and high-occupancy vehicle lanes.

ENVIRONMENTAL RESOURCES

The western part of the study area in and around Sacramento contains a diverse array
of vegetation and fish and wildlife habitats in the agricultural and open-space areas.
Extensive riparian corridors along the American and Sacramento Rivers provide relatively
rare, high-value habitat. Native vegetation includes open-water aquatic, emergent wetlands,
riparian scrub, oak woodlands, hardwood, and grasslands. Vegetation in the flood plains is
primarily agricultural crops with limited riparian and wetland areas.

The study area contains habitat used by a wide variety of game and nongame wildlife
species, including deer, mountain lion, grey fox, and many species of small mammals,
reptiles, and songbirds. Wildlife populations associated with riparian areas include
Swainson’s hawk, great blue heron, mallard, killdeer, and red-tailed hawk. More than
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40 species of fish inhabit the lower American River, including a number of anadromous
species. The study area is also inhabited by 13 Federally listed threatened or endangered
species and 3 State-listed species.

Water quality in the American and Sacramento Rivers is generally good as a water
source for municipal, industrial, and agricultural supply. However, standards for heavy
metals, temperature, dissolved oxygen, and pH (hydrogen-ion concentration) are occasionally
exceeded. The likely sources of nutrient and heavy-metal loadings are stormwater runoff,
agricultural runoff, and other urban and agricultural land use practices. The operation of the
complex system of reservoirs, debris dams, and diversion structures in the upper part of the
basin normally increases summer and fall streamflows in the main stem of the American
River.

The Sacramento region has been designated by the U.S. Environmental Protection
Agency (EPA) as a "nonattainment” area for air quality, meaning the area exceeds Federal
standards for ozone, carbon monoxide, and suspended particulate matter. Ozone is the main
component of photochemical smog. The primary sources of suspended particulate matter in
the area are onroad vehicles (cars, trucks, etc.), aircraft, trains, construction equipment,
boats, and offroad vehicles. These sources, termed "mobile," produce about 63 percent of
the area’s hydrocarbons, 72 percent of the nitrogen oxides, and 97 percent of the carbon
monoxide.

All of Placer County (except the Lake Tahoe Air Basin) has been designated a
nonattainment area for ozone and suspended particulate matter. Due to the direction of
prevailing air currents, the Auburn area~—the major urban center in the county and in the
upper American River basin—is subject to air contaminants originating in Sacramento and
from agricultural burning in the valley.

A total of 42 archeological sites, 7 historic properties (determined eligible for the
National Register of Historic Places), and 3 potentially historic (potentially eligible) railroad
bridges have been identified in the lower American River area. At least 123 prehistoric sites
and approximately 52 historic-era properties have been recorded at Folsom Reservoir. There
are currently 35 documented potential historic sites located within 1 mile of the Sacramento
River in Natomas. These areas have not been systematically surveyed, and additional sites
likely exists. The potential for discovery of additional cultural resources is high in the
Auburn area. Approximately 1,600 historic and 125 prehistoric sites have been identified in
the upper American River basin.

There are 1,430 known hazardous or toxic waste sites in the lower American River
project area. There may be agricultural chemical residue or deposits along the Yolo Bypass
levees, and one former landfill site is adjacent to the north levee of the Sacramento Bypass.
Two hazardous waste sites have been identified near the upper American River canyon area.
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-PR T ITT ACTI

The purpose of the “without-project conditions” section of this chapter is to describe
the changes expected in the study area over the 100-year period of analysis used for this
study, assuming a long-term flood protection project is not built. This without-project
condition serves as the base against which alternative flood protection plans will be evaluated
to determine their effectiveness and to identify impacts that would result for them.

PERTINENT FLOOD CONTROL FACILITIES

The six actions described below have been authorized and are expected to be
completed by the time an American River Watershed project is implemented. Therefore, the
current studies assume that for the period of analysis for impacts and benefit determination
that these action are in place.

West Sacramento Project

The Water Resources Development Act of 1992 (WRDA 92) authorized construction
of levee improvements in the West Sacramento area. Approximately 5.7 miles of levees
along the south side of the Sacramento Bypass and the east side of the Yolo Bypass from the
Sacramento Bypass to the Sacramento Deep Water Ship Canal will be raised a maximum of
4.9 feet and protected with stone revetment. A floodgate will be constructed across the
Southern Pacific Railroad on the east levee of the Yolo Bypass to control the higher waters.
The project will provide a high level of protection to West Sacramento. The West
Sacramento project is scheduled to be completed in fall 1997.

Folsom Dam Spillway Gate Repairs

Repairs to spillway gate 3 at Folsom are scheduled to be completed by fall 1996. In
addition, the remaining gates have been rehabilitated to ensure their proper operation. Once
all work is completed, the full capacity at the spillway will be restored.

Folsom Flood Management Plan

The FY 93 DoD Act directed the Secretaries of the Army and Interior to jointly
develop and implement a Flood Management Plan for the American River and Folsom Dam.
Reclamation and the Corps have cooperated in preparing the plan, whose objectives are to
maximize the flood control capability within the 400,000-acre-foot flood reservation of
Folsom Dam and to improve the streamgage network and flood forecast system for the upper
American River basin. In addition, the plan recognizes that reservoir releases need to be
made as quickly as possible in anticipation of incoming flow and in accordance with the
existing water control manual.
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The plan recommends features and operational changes to (1) increase the allowable
rate of increase in Folsom Dam outflow from 15,000 cfs in a 2-hour period to 30,000 cfs in
a 2-hour period, (2) implement a 4-hour response time in which to begin actions to match
reservoir outflows to inflows, (3) improve the existing downstream flood-warning system,
(4) install telemetered streamflow gages, (5) automate flood control gates at Folsom and
Nimbus Dams, and (6) modify the river outlets at Folsom Dam to allow their full use in
combination with spillway releases.

~ The Corps will revise the water control manual for Folsom to reflect the 4-hour
response time and the new rate of increase for flood control releases, as part of its O&M
program. Reclamation has agreed to implement those items that are applicable to its day-to-
day operations, under its O&M program. This work includes automation of the five main-
spillway gates and eight river outlets at Folsom Dam and the first six spillway gates at
Nimbus Dam. (The operation of the automated gates will be tested for several years, after
which they will be reanalyzed to determine if the remaining 12 spillway gates at Nimbus
Dam should be automated.) Reclamation will also install components of the flood-warning
system at Folsom (radio base station, auto-dialer, and remote siren/PA at the Rainbow
Bridge) and Nimbus Dams (remote siren/PA system at Hazel Avenue bridge). These
features of the Flood Management Plan will be budgeted for final design and a construction
start in accordance with Reclamation’s budget policies (expected completion in 1999).

The remaining items—the Sunrise Boulevard bridge remote siren/PA portion of the
flood-warning system; telemetered stream gages on the north, middle, and south forks of the
American River; and modification of Folsom River outlets—are addressed in this report as
part of an American River Watershed project.

Folsom D afe

The probable maximum flood (PMF) is the most severe flood capable within a
watershed. It is an extremely rare event. Folsom Reservoir can only pass about 75 percent
of the PMF before the main dam and/or one or more of the wing dams or dikes are
overtopped. Once overtopping occurs, catastrophic flooding would occur downstream from
Folsom or to the cities of Folsom or Roseville depending upon where overtopping occurs. It
is expected that for the foreseeable future, under the No-Action Alternative, this condition
would remain unchanged. The primary reason is that during a PMF event, flood releases are
so great that even if Folsom could safely pass the event (without overtopping), downstream
flooding would be similar to conditions had Folsom Dam not been upgraded.

Sacramento River Bank Protection Project

Vertical erosion of the bed of the lower American River is not a significant problem
because erosion-resistant outcroppings in the bed prevent down cutting of the channel. The
primary concern is lateral erosion along the erosion-resistant sediments and outcroppings that
cause failure of the riverbanks and, if unchecked, can threaten project levees.
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Bank erosion is a continuing process in the lower American River. Under current
O&M requirements, the non-Federal sponsors (Reclamation Board, American River Flood
Control District, and Reclamation District 1000) are required to perform maintenance to
protect the levee from failure due to bank erosion. For a number of reasons (including
financial constraints, disagreement about jurisdiction, and opposition from resources agencies
to recommended types of protection), this maintenance work often is deferred until an
emergency arises.

The condition of the existing banks and levees has been analyzed to identify potential
levee sites that would be threatened within the next 11 years (the time to implement a long-
term flood protection plan for Sacramento). SAFCA, through the Lower American River
Task Force, a wide cross section of agencies and groups interested in bank protection issues,
is working with the Corps to identify sites requiring protection and to develop
environmentally sensitive fixes so that bank erosion does not undermine levees, and also to
preserve or restore valuable riparian and aquatic habitats,

Approximately 13,800 feet of bank have been identified that either are eroding into
the levee or are expected to undermine flood control levees before a long-term flood
protection project for Sacramento can be completed. In addition, approximately 5,000 feet
of existing bank protection needs repair. Construction of this new bank protection and repair
work is proceeding under the authority for the Sacramento River Bank Protection Project
(Flood Control Act of 1960, Public Law 86-645). A design report and an environmental
impact statement are being prepared on this work.

Folsom Dam and Reservoir Flood Operations

The agreement by SAFCA and Reclamation for reoperation of Folsom Dam and
Reservoir to increase flood protection to Sacramento will expire in 1999 unless renegotiated.
The premise of the agreement was that a project to provide a long-term, high level of
protection would be implemented during the period of the agreement or within a few years of
its expiration. Under the without-project condition, the interim reoperation agreement is
expected to be extended indefinitely. This assumption has two bases. First, it is unlikely
that any increased level of protection obtained for Sacramento would later be reduced. In the
absence of a new American River project, reoperation of Folsom and the 100-year level of
protection it provides would be continued. Reoperation is cost effective, and it is expected
that SAFCA would continue to work with Reclamation to maintain it. Second, SAFCA
would have to mitigate for adverse hydraulic impacts of its local Natomas project.
Reoperation would provide that mitigation cost effectively and would improve the reliability
of much of the rest of the flood control system. The benefits, effects, and costs of long-term
reoperation are discussed in chapter VIL

Folsom Dam and Reservoir are expected to be operated for flood control in the
future, the same as it is today. During major storms, releases will be held to 115,000 cfs
until the current gross pool (975,000 acre-feet) and about 50,000 acre-feet of surcharge
storage (vacant space above the gross pool elevation) is full. For storms with greater inflow
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volume, Folsom releases would be increased above 115,000 cfs in accordance with the
emergency spillway release diagram.

SOCIOECONOMIC CONDITIONS

Land use in much of the flood plain area would remain essentially as it is today. In
Natomas, however, much of the area likely would be converted from agricultural to urban
uses. Growth would be expected in a small portion of south Sacramento south of
Meadowview Road and north of the Beach Lake levee. Areas of growth would provide
increased economic opportunities and generate a substantial need for new housing, additional
water supply, increased sewage capacity, new schools, and other public infrastructure and
services. Certain impacts to cultural resources would likely result from natural processes,
including flooding, and urban expansion and vandalism.

Flooding from a 100-year or greater storm would significantly disrupt economic
activity and the conduct of governmental business in Sacramento on a short-term basis.
Property values in the developed portions of the flood plain would be depressed. Flooding
would produce a significant short-term problem of solid waste disposal due to debris
generation. Cultural resource sites would also be adversely affected by flooding.

The community of Auburn is expected to reach buildout under current plans by the
year 2010 and would continue as the largest urban center in the area. Population centers in
El Dorado County—primarily Cool, Pilot Hill, and Georgetown—east of Folsom Reservoir
are expected to experience significantly higher rates of growth than the Auburn area. Land
in the upper American River canyon area would remain in public ownership. Growth in the
upper American River area would likely necessitate improved and additional transportation
facilities.

Recreation use of Folsom Lake, the American River, and the American River
Parkway is expected to increase. The County of Sacramento estimates that use of the
parkway will increase from 5.5 million people in 1988 to about 7.5 million in 2000.
Recreational use of Folsom Lake will increase from 2.1 million visitors currently to
3.4 million by the year 2000.

ENVIRONMENTAL RESOURCES

Water quality wouldllikely remain generally the same as under current conditions.
However, upstream water diversions and the effects of urbanization on discharges into
downstream receiving waters could decrease water quality.

Anticipated growth would create new emission sources and make attainment of State

and Federal standards for ozone, carbon monoxide, and suspended particulate matter more
difficult. Compliance with the Sacramento Metropolitan Air Quality Management District’s
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air quality attainment plan would create sufficient offsets in developed areas of the region to
accommodate new emission sources. Until California’s implementation plan to meet
attainment is approved by the Environmental Protection Agency, the Federal implementation
plan must be utilized for compliance. Improvements in regional air quality might be made;
however, Sacramento has failed to comply with three previous air-quality attainment plans.

Salinity requirements to protect various beneficial water uses in the Delta are
established in the State Water Resource Control Board’s Water Rights Decision 1485
(D-1485). Salinity standards are still being reviewed for the protection of selected estuarine
habitat. In addition, a variety of electrical conductivity standards have been suggested for
the protection of fish, wildlife, and agriculture. Water temperature in the Delta is an
ongoing concern.

Hazardous and toxic waste sites that are considered to be a "serious threat” are slated
for cleanup and/or further monitoring by one or more governmental efforts to address issues
in the Sacramento area. Flooding from a 100-year or greater storm would result in
significant contamination by sites that had not been remediated, adversely affecting water
quality. Flooding would also affect fisheries and wildlife, including special-status species.

Vegetation in the upper American River canyon would remain much as it is today,
with some revegetation in areas scarred by construction of the Auburn Dam foundation.
Existing vegetation on private lands in the foothills would likely change as lands are
converted to more dense residential-related uses.
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CHAPTER IV

PLAN FORMULATION

This chapter summarizes the process and results of formulating flood protection
alternatives for Sacramento. The flood damage reduction measures evaluated and flood
protection alternatives developed from those measures are described in detail in Appendix D,
Plan Formulation. Specific information on designs and cost estimates is contained in
Appendix E, Designs and Cost Estimates, and in Appendix F, Real Estate.

PLAN FORMULATION PROCESS

The plan formulation process consists of these basic tasks:

®  Establish specific objectives for implementing a plan to resolve the identified flood
problems and, as possible, related water resources needs.

®  Define constraints and criteria for formulating an implementable plan.

®  Identify, document, and evaluate flood damage reduction and related measures to
address the planning objectives.

®  From the most workable measures, assemble, display, and evaluate an array of
alternatives, consistent with planning constraints and criteria, to address the study
objectives.

®  Compare and evaluate the alternatives and select and display a plan for recommended

implementation.

PLANNING OBJECTIVES

A serious flood problem exists in the Sacramento area. There is also the need for
increased incidental recreation, water supply, hydropower, and fish and wildlife habitat in the
study area. Based on these problems, needs, and opportunities, the following planning
objectives were developed and used in the formulation of flood protection alternatives.

Iv-1




Plan Formulation

Reduce flood damages in the Sacramento urban area from overflows of the American
River and in Natomas. In this regard, the non-Federal sponsor’s objective is a high
level of protection (control of the 200-year or greater storm) from flooding along the
American River with a reliability of achieving this level of protection equal to or
greater than the reliability of the existing system.

Enhance recreation opportunities in the study area incidental to the flood control
objective.

Develop opportunities for restoration of environmental resources along the American
River consistent with the flood control objective.

If possible, enhance water supply and hydropower opportunities at Folsom Dam and
Reservoir and evaluate such opportunities in the basin incidental to the flood control
objective.

Contribute to national economic development consistent with protecting the Nation’s

environment, pursuant to national environmental statutes, applicable Executive orders,
and other Federal planning requirements.

PLANNING CONSTRAINTS AND CRITERIA

CONSTRAINTS

Fundamental to the plan formulation process is an understanding of the constraints on

the current studies. The major constraints are:

Authorization - The authority for the initial feasibility study and for this report
established various constraints, as described in chapter 1.

Study Area - The principal area for which flood protection is being addressed is the
lower American River, Natomas, and Dry Creek area. However, alternatives to
protect this area and impacts of the alternatives could affect resources in the upper
American River basin and as far away as Shasta Dam and the Sacramento-San Joaquin
Delta. ‘

Laws, Regulations, and Policies - Numerous laws, regulations, Executive orders,
and policies must be considered, including the National Environmental Policy Act,
Fish and Wildlife Coordination Act, Clean Air Act, and Clean Water Act. These and
other applicable requirements are discussed in the supplemental environmental impact
statement.
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CRITERIA

The planning process establishes these four criteria for consideration in formulating
flood protection alternatives: (1) completeness, (2) effectiveness, (3) efficiency, and
(4) acceptability. These criteria and how they apply are described later in this chapter in the
section on “Summary Comparison of Initial Array of Alternatives.”

REEVALUATION OF FLOOD PROTECTION MEASURES

The FY 93 DoD Act and subsequent instruction from Congress directed the Corps to
provide additional information on various flood protection measures described in the 1991
feasibility report for Congress’ use in deciding on a long-term flood protection plan for
Sacramento. This information included (1) a more detailed analysis of certain flood
protection measures that did not include a flood detention dam and (2) a reevaluation of other
measures dropped from consideration early in the feasibility study.

MEASURES

As a result of Congress’ request, the Corps, State of California, SAFCA, and other
organizations and individuals identified for evaluation several new and previously considered
measures that could help increase flood protection to Sacramento. In general, these measures
fall into three categories: (1) increase in the outlet efficiency of Folsom Dam and Reservoir,
(2) increase flood releases from Folsom Reservoir, and (3) increase total flood control
storage for the American River basin. In addition to measures to increase the level of flood
protection, nonstructural measures aimed at reducing flood damages and loss of life were
also reviewed. Measures reviewed and reevaluated are listed by category in table IV-1.
Those measures retained for possible inclusion in flood protection alternatives are shown in
the table in italics.

Increase Folsom Dam and Reservoir Outlet Efficiency

Nine measures were considered to increase the release capacity, or “outlet
efficiency,” of Folsom Dam and Reservoir. Folsom’s ability to control large floods is
severely limited by the capacity of the existing spillway and outlet works. Flood control
releases are made over the spillway and through three power penstocks and eight river outlets
in the dam. However, together the penstocks and outlets can release a maximum of only
36,000 cfs. Larger releases cannot be made until the reservoir reaches the spillway crest,
and the full objective release of 115,000 cfs cannot be made until the reservoir is well above
the crest. By this point the reservoir is already more than 75 percent full, and its ability to
absorb inflow from a major rainstorm is severely diminished.
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TABLE IV-1

Initial Screening of Flood Protection Measures

Measure

Frequency of
Storm Controlled
to Obj. Release
(years)

Construction Flood Control
Cost Benefits (B)
($ million) vs. Costs ©

Relative Impacts

Environmental

Socioeconomic

Potential for
Combining with
Other Measures

Status

1. Improved operational response

time 85 <1 B>C low none high retained
2. Normalized use of auxiliary

spillway 100 20 B>C low none low dropped
3. Lower main spillway 110 60 B>C low none high retained
4. Conjunctive use of existing

river outlets and main spillway 100 5 B>C low none low dropped
5. Enlarge river outlets 105 40 B>C low none high retained
6. New river outlets 105 40 B>C low none high retained
7. Existing diversion tunnel 105 70 B>C high high high dropped
8. New tunnel outlets:

3 wnnels 110 140 B>C

5 nnels 110 200 medium medium high retained

85 N/A N/A low none low dropped

9. Early releases

1. Levee modifications:

130,000 ¢fs 110 260 medium low high retained

145,000 ¢fs 120 350 BgC medium low high retained

180,000 ¢fs 155 500 medium low high retained

235,000 ¢fs 190 815 high high high dropped
2. Setback levees 155 6,700 B<C very low high low dropped
3. Flood control bypass south of

Sacramento 200
1. Flood detention dam 250 728 B>C high low low retained
2. Existing upstream storage:

50 percent 85 830 B<«<C medium high low dropped

100 percent 85 975 medium high low dropped
3. Multiple small detention dams 105 $00 B<C high low low dropped
4. Offstream storage - Deer Creek 200 1,600 B« C high high low dropped
5. Modify Folsom flood space:

475,000-670,000 ac-ft 100 120 B>C low moderate high retained

535,000-835,000 ac-ft 100 170 moderate high high retained
6. Raise Foisom Dam & Spillway:

17 feet 130 460 B<C medium medium low dropped

30 feet 180 660
7. Credit surcharge 95 20 B>C low low high retained
8. Excavate Folsom Lakebed 130 1,400 B<C medium low low dropped

Flood proofing, evacuation,
restriction, and wamning

N/A

high low

low

high

medium

dropped
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Increase Folsom Dam Flood Releases

The objective release from Folsom Dam is 115,000 cfs. The flood control storage
space in Folsom Reservoir could be better managed—and large floods better controlled—if
larger releases could be made. Larger releases would result in higher water-surface
elevations downstream from Folsom Dam, requiring measures to safely pass the floodwaters
through or around Sacramento and farther downstream in the Yolo Bypass or Sacramento-
San Joaquin Delta. Three measures were considered.

Increase System Flood Storage

Folsom Reservoir is the only reservoir in the American River basin with storage
space specifically dedicated to flood control. Several smaller reservoirs in the upper basin
provide incidental flood storage. Additional flood storage for the basin could be obtained,
either (1) at existing or new facilities upstream from Folsom Reservoir, (2) with
modifications at Folsom Reservoir, or (3) with a new facility in an adjacent or nearby basin.
Additional flood storage would increase Folsom Dam’s ability to control large floods and,
thus, improve flood protection for Sacramento. Eight measures were evaluated to increase
flood storage for the American River system.

Nonstructural Measures

Most structural flood damage reduction measures are directed at the source of
flooding. Their purpose is to change the direction of floodflows, decrease the area of
inundation, alter the timing of floodflows, or store floodflows. In contrast, most
nonstructural measures are directed at flood damage reduction of individual property, through
the use of land use restrictions and other actions. Nonstructural measures fall into these
broad categories:

®  Flood Proofing - Flood proofing includes temporary or permanent closure of
structures, raising existing structures, and constructing small walls or levees around
structures.

®  Flood Plain Evacuation - Flood plain evacuation involves either moving the structure
and its contents to a flood-free site, or removing only the contents and demolishing
the structure or using it for some other purpose.

®  Development Restrictions - Development restrictions include zoning, subdivision
regulations, and modification of building and housing codes to require that all future
development is compatible with the flood threat.

®  Flood Warning - Flood warning consists of flood forecasting; warning the population;
evacuation before, during, and after a flood; and postflood reoccupation and recovery.
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Those procedures are currently in force by a coordinated plan involving Federal,
State, and community governments.

INITIAL SCREENING

The first step in the formulation of flood protection alternatives was to screen
individual measures in order to identify those that would be most effective in reducing flood
damages. Those measures were then combined in different ways to formulate a range of
conceptual flood protection alternatives.

Screening Criteria

Each measure was compared to the without-project condition and to each of the other
measures. Important evaluation factors were (1) technical feasibility, (2) level of flood
protection provided, (3) cost, (4) environmental impacts, (5) effects on local communities,
and (6) potential for combination with other measures to provide a higher level of flood
protection.

Table IV-1 summarizes the results of the initial screening. Of the 20 measures
considered, 9 were retained for possible inclusion in flood protection alternatives. Following
are brief descriptions of the measures and explanations for either retaining or dropping them
from further consideration. The measures which are retained are discussed first, then the
measures which were dropped.

Measures Retained for Further Study

Improved Operational Response Time. This measure includes (1) replacing or
modifying streamflow gages on each of the main forks of the American River to allow for
telemetered operation and (2) expanding the flood-warning system along the lower American
River. These features would improve the operating efficiency of the existing flood control
system and were recommended in the Folsom Dam and Reservoir Flood Management Plan,
prepared by the Corps and Bureau in March 1995. These features would not measurably
affect the flood protection level, but they would significantly decrease the uncertainty in
existing operations. For this reason and the low cost, this measure was retained for further
analysis.

Lower Main Spillway. The five bays of the main spillway at Folsom Dam would be
lowered 15 feet by removing the existing concrete from each bay and lowering the spillway
crest from elevation 418 feet to 403 feet. Spillway releases could then be made sooner
during a flood, thus increasing the effectiveness of the flood storage space behind the dam.
The radial spillway gates would be replaced with new gates 42 feet wide and 65 feet high, or
15 feet higher than the existing gates, and the stilling basin below the spillway would be
lengthened about 50 feet.
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Lowering the spillway would be relatively expensive compared to some other
measures; however, it would also provide a significant increase in flood protection,
particularly if combined with increases in the objective release or in storage space dedicated
to flood control.

Enlarge Existing River Outlets. The existing river outlets in Folsom Dam have a
limited release capacity—about 28,000 cfs. Enlarging the outlets from 5 feet wide and 9 feet
high to 6 feet wide and 12 feet high would almost double the capacity, increasing each outlet
from 3,500 cfs to 6,900 cfs for a total increase of about 27,200 cfs. Enlargement would
include pier construction, outlet reshaping, and air vents necessary for using the outlets and
spillway simultaneously.

Enlarging the outlets would increase the operating efficiency of Folsom Dam, be cost
efficient, and not affect the operation of Folsom for other purposes. If combined with other
measures, it could significantly increase flood protection.

New River Qutlets. Four new river outlets constructed below the flip bucket of the
auxiliary spillway would increase Folsom’s low-level outlet capacity by 25,200 cfs. The new
outlets would be 6 feet wide and 12 feet high, extend about 210 feet through the dam, and
have an individual capacity of about 6,300 cfs. A stilling basin would have to be constructed
below the spillway to prevent erosion to the impact area downstream from the outlets.

As with enlarged outlets, new outlets would increase flood control releases from the
dam, would be cost efficient, and would not affect the operation of Folsom for other
purposes.

New Tunnel Qutlets. From three to five parallel tunnel outlets could be constructed
beneath the north abutment of Folsom Dam to significantly increase releases from the dam,
even if the reservoir water-surface elevation were below the spillway crest. Each tunnel
would be 23 feet in diameter and 2,200 feet long and release up to 20,000 cfs. Total
releases would be 60,000 cfs for three tunnels and 100,000 cfs for five tunnels.

New tunnels would have greater construction impacts than the other measures to
increase outflows from Folsom but were retained for further study because of the potential to
improve the operation at Folsom and to be combined with other measures.

Levee Modifications. Increasing the objective release from Folsom Dam would
result in higher water-surface elevations more frequently on the levees and banks of the
lower American River. Because the materials used to build the original levees, including the
foundations, were inconsistent, sustained flows above 115,000 cfs would likely cause levee
failure if seepage and piping of water through the levees caused erosion or weakened the
integrity of the levee foundations.
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Four increased objective releases were analyzed: 130,000 cfs, 145,000 cfs,
180,000 cfs, and 235,000 cfs. The specific modifications required would depend on the
objective release but would include:

Slurry cutoff walls for levee seepage and stability control

Raising of existing project and private levees

New levees and floodwalls

Levee-slope erosion protection from high flow velocities and wind-generated waves
Raising of and modification to existing infrastructure

Bridge raising

Bridge abutment erosion (scour) protection

In addition, the Sacramento Weir and Bypass would be enlarged to convey the
increased floodflows into the Yolo Bypass, and modifications would be made to Yolo Bypass
and Delta levees to accommodate the increased flows.

Increasing the objective release from Folsom Dam would allow more efficient
evacuation of flood inflows to the reservoir and increase the dam’s ability to control
outflows. Initial analyses indicate that increasing the objective release by itself is not
economically feasible; however, when combined with other Folsom Dam measures, it could
provide relatively high levels of flood protection to Sacramento.

The feasible limit to increased objective releases is about 180,000 cfs. Releases
above 180,000 cfs could not be physically accommodated by an enlarged Sacramento Weir
and Bypass, and levee work that would be required along the lower Sacramento River would
not be cost-effective.

Flood Detention Dam. Construction of a flood detention dam on the North Fork
American River near Auburn could control runoff from about two-thirds of the American
River basin. Two dam sizes were evaluated in detail in the 1991 feasibility report. The
smaller dam was 425 feet high, would create a flood detention area of 545,000 acre-feet, and
would provide 200-year protection to Sacramento. This plan was reevaluated for the current
studies to represent the detention storage measure. The plan has been modified, however, to
increase the number of gates in the dam from 12 to 20. The additional gates would improve
control of the flood pool behind the dam to reduce the environmental impact of the pool on
the river canyon. With the gates open, more water could pass through the dam, resulting in
less inundation of the canyon during frequent storms.

A detention dam could provide a high level of flood protection and would be cost
effective. It would be the least costly of individual measures to provide 200-year or greater
flood protection.

Modify Folsom Flood Space. The 1995 agreement between SAFCA and
Reclamation to increase the seasonal flood space in Folsom Reservoir from 400,000 acre-feet
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to a space varying from 400,000 to 670,000 acre-feet increased the dam’s ability to control
outflows to the 115,000-cfs objective release from about an 80-year storm to about a
100-year storm. This increase relies on a “credit” toward flood control of 200,000 acre-feet
of space in upstream reservoirs. As this credited space is filled, however, the flood space
allocation in Folsom will have to be increased proportionately, to a maximum of

670,000 acre-feet.

Two variable operation schemes to the current “400/670" operation were evaluated:
475,000 to 670,000 acre-feet and 535,000 to 835,000 acre-feet. Such changes would not
require physical modifications to Folsom Dam. However, increases in the flood space would
result in losses of project (Folsom) benefits such as water supply, hydropower, and
recreation, and would affect the environmental resources of the area. Essentially, increases
would trade water conservation storage in Folsom Reservoir for seasonal flood control
storage.

The existing outlet configuration and objective release from Folsom limit increases in
flood protection otherwise possible from reoperation levels greater than the current 400/670.
Any increase in storage would be below the spillway elevation and thus would be very
ineffective. However, if coupled with measures to increase outlet capacity and objective
releases, more aggressive reoperation could significantly increase flood protection.

Credit Surcharge Storage for Flood Control. Folsom Reservoir has approximately
14.5 feet of freeboard above the gross pool elevation of 466 feet. Approximately 10 feet of
this freeboard, equivalent to 50,000 acre-feet of storage, can be “encroached” during storms
slightly greater than the design flood or to provide time for evacuation of water if very large
storms are anticipated. This space above gross pool is called "surcharge" space.

More frequent and sustained use of surcharge space for flood control would require
(1) changes to the release diagram for the auxiliary spillway, (2) changes to existing flood-
warning plans, and (3) strengthening of the auxiliary dams and dikes at Folsom. Although
crediting of surcharge storage for flood control would not significantly increase the level of
protection, it is economically feasible and would have relatively few impacts. Therefore, it
was retained for possible combination with other measures.

Measures Dropped From Further Study

Normalized Use of Auxiliary Spillway. The auxiliary spillway at Folsom Dam was
designed for use during very large floods. More routine, or “normalized,” use of the
spillway would require modifying the river channel immediately downstream from the dam
so large releases over the auxiliary spillway would result in little or no damage to the
channel.

This measure would provide a modest increase in flood protection at fairly low cost.
The major drawback, however, is that the measure would be effective only when the
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water-surface elevation in the reservoir reached the spillway, when most of flood storage
space has already been used. The measure would be less cost effective when combined with
other measures to increase the capacity of the low-level outlets in the dam. Such other
measures, as lowering the main spillway and modifying or constructing river outlets, would
provide a greater return on investment.

Conjunctive Use of River Outlets and Spillway. Minimum modifications to the
spillway and outlet works at Folsom would allow both facilities to be used simultaneously at
their maximum capacity. The outlet modifications, however, are also part of the measure to
enlarge the existing river outlets, which can be combined more effectively with other
measures to provide higher levels of flood protection.

Modify Existing Diversion Tunnel. The diversion tunnel used during construction of
Folsom Dam could be unplugged and retrofitted to make flood releases. Use of the tunnel
would involve complex technical problems, and significant impacts would result from
drawing down Folsom Reservoir during the construction period. Further, other measures to
increase outflow from the dam for similar levels of flood control are less costly.

Early Flood Releases Based on Weather Forecast. The intent of this measure is to
increase the operating efficiency of the flood control system at Folsom, and is considered in
proposed operation changes for Folsom Dam and Reservoir as part of the Folsom Flood
Management Plan and the without-project condition. However, use of long-range weather
forecasts as a basis for making large releases to evacuate Folsom Reservoir many hours or
days in advance of a large storm over the American River basin was dropped as a flood
protection measure. The accuracy of long-range forecasting is very uncertain, and frequent
prereleases from Folsom could have significant adverse impacts as losses of water that
otherwise would be stored in the reservoir. Because the confidence to rely on long-range
forecasting for early releases is low, the benefits of early releases are outweighed by the risk
of adverse impacts.

Setback Levees. Increased releases from Folsom Dam could be accommodated by
setting back the levee system along the lower American River. This would require
(1) removing and reconstructing the levee on one bank or the other for the full length of the
levee system; (2) acquiring many acres of residential, commercial, and industrial lands;
(3) relocating many thousands of residential structures, several schools and apartment
complexes, and numerous commercial and industrial properties; and (4) relocating roads and
other infrastructure. This measure was dropped because of the high construction cost,
relocation requirements, and major socioeconomic impacts.

Southern Bypass. Increased releases from Folsom Reservoir above the objective
release of 115,000 cfs could be diverted to a flood control bypass system. This system
would consist of gated outlet works at Mormon Island Dam, a concrete channel/tunnel
system to convey water to the Deer Creek floodway, channel and levee modifications along
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Deer Creek and the Cosumnes and Mokelumne Rivers, and floodways through the Delta to
the San Joaquin River.

Diversion of some floodflows from the American River at Folsom Reservoir would
improve Folsom’s ability to control floodflows in the lower American to the objective release
of 115,000 cfs. However, the estimated construction cost of the bypass system would be
significantly greater than the economic benefits. Further, new levee and channel construction
would result in many environmental and related impacts. Land and relocation requirements
would also be high.

Use of Existing Upstream Storage. As much as 500,000 acre-feet of space in five
of the larger existing reservoirs upstream from Folsom could be converted for flood control.
The reservoirs are Loon Lake, Ice House, and Union Valley, owned by the Sacramento
Municipal Utility District, and French Meadows and Hell Hole, owned by Placer County
Water Agency. The reservoirs were built exclusively for water supply and power
generation.

Based on estimates for other projects, modifications for flood control of the outlet
works at the five reservoirs would cost between $10 million and $40 million depending on
the needed capacity of the individual outlets. Acquisition of the storage space would cost
between $350 million and $700 million. However, use of this space would not measurably
increase flood protection to Sacramento because the reservoirs are located high in the
drainage basin and thus control just a small portion of basin runoff. Because of the high
cost, minimal increase in flood protection, and private ownership and use, this measure was
dropped.

Multiple Small Flood Detention Dams. Fifteen small flood detention dams could be
constructed in the American River basin to reduce peak inflows into Folsom Lake. Each
dam would be about 100 feet high, control runoff from about 20 square miles, cover about
5 acres, and inundate about 200 acres. The dams would be ungated with sluices designed to
capture peak runoff and store floodflows for up to 3 days.

These 15 dams could control peak runoff from about 15 percent of the basin and
increase somewhat Folsom Dam’s flood control ability. However, construction of 15 dams
would significantly exceed the benefits derived. Several small dams could not provide the
same or a similar level of protection provided by one large facility lower in the basin.
Further, the cost associated with constructing several small facilities and the cumulative
environmental impact from them would significantly exceed the cost and impact from one
facility.

Offstream Storage on Deer Creek. Additional flood control storage could be
provided by diverting floodwaters from the American River basin to the nearby
Cosumnes/Mokelumne Rivers system. Floodflows would be temporarily stored in a new
detention basin on Deer Creek and released into the Delta via the Cosumnes and Mokelumne
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Rivers after flood peaks had passed on those rivers. Features for offstream storage on Deer
Creek would include (1) outlet works consisting of about six-bays, radial-gate overflow
section adjacent to the west side of Folsom Reservoir’s Mormon Island Dam; (2) a
connecting channel about 8 miles long from Folsom’s outlet works to the detention dam on
Deer Creek; (3) a flood detention basin on Deer Creek upstream from the confluence with
Cosumnes River with a capacity of up to about 600,000 acre-feet; and (4) channel
modifications along lower Deer Creek, Cosumnes River, and the Delta to contain flood
releases from the dam.

Several combinations of increased storage space in Folsom Reservoir and sizes of
detention facilities on Deer Creek were considered. It was found that offstream storage on
Deer Creek would provide similar levels of flood protection to new storage in the American
River basin—but at roughly three times the cost. Also, construction and operation of
offstream storage would result in adverse environmental and related impacts and affect
significant residential and commercial development occurring now and expected in the basin
area. Diversion of floodwaters from the American River to the Cosumnes would create high
flows and induce flooding in south Sacramento and San Joaquin Counties, some of which
might not be possible to mitigate.

Raise Folsom Dam and Spillway. Folsom’s flood control storage space could be
increased by increasing the space above the reservoir’s gross pool (elevation 466 feet).
Folsom Dam would have to be raised, about 5 miles of wing dams and supplemental dams
and dikes that fill in low spots around the reservoir perimeter would have to be raised and
extended, and the spillway gates would be replaced with gates 65 feet high. '

Two dam raises were analyzed—30 feet, a maximum, and 17 feet, the minimum
needed to control the probable maximum floodflow. The 30-foot raise would increase
storage by about 366,000 acre-feet and the 17-foot raise about 200,000 acre-feet. The
additional space would be dedicated exclusively to flood control and would be used
infrequently; for example, up to 7 days during a flood caused by a 50-year or larger storm.

Preliminary studies showed this measure to be not cost effective. The cost would be
greater than for other storage measures that could provide similar increases in flood
protection levels.

Excavate Folsom Lakebed. Excavation of the Folsom Reservoir lakebed would
provide additional storage, but it would be prohibitively expensive for a small increase in
flood protection. The space below the spillway is very inefficient for flood control, and even
an additional 100,000 acre-feet of space would provide a very limited increase in flood
protection.

Nonstructural. Nonstructural measures were considered in accordance with Corps’
regulations. However, because of the large flood plain; high depths of flooding in much of
the flood plain; and large numbers of residential, commercial, industrial, and institutional
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structures in the flood plain; raising structures or removing them from the flood plain would
not be economically feasible. Similarity, flood proofing measures such as constructing small
walls or levees around structures would not be economically, socially, and environmentally
feasible. Increased efforts in flood plain evacuation and local flood warning systems are
being aggressively pursued under both with- or without project conditions in the Sacramento
area by local and State agencies. Consequently, these measures were not formulated into a
specific alternative.

POTENTIAL COMBINATIONS OF REMAINING MEASURES
The nine retained measures were grouped into four categories:
Increase Folsom Dam and Reservoir outlet capacity

Increase Folsom Dam objective release

Increase system flood storage at Folsom
Increase system flood storage upstream from Folsom

The number of possible combinations of flood control measures expands greatly when
various sizes (objective release, levee heights, dam sizes, etc.) of each measure are
considered. To focus on those potential combinations that appeared to be most effective, the
number of measures or variations of measures to be combined was limited to a manageable
range.

The four categories of measures were then arranged either alone or in combination
with one or more of the remaining categories into the nine combinations listed below.
However, no combinations were made that included both increased objective releases and
new upstream flood storage. Measures in both of these categories are costly, and early
indications were that combinations of them would not be incrementally feasible. The nine
combinations are listed here; those ultimately retained for consideration in flood protection
plans are shown in italics.

1 - Increase outlet capacity

2 - Increase upstream flood storage

3 - Increase objective release and outlet capacity

4 - Increase objective release and Folsom flood space

5 - Increase outlet capacity and Folsom flood space

6 - Increase outlet capacity and upstream flood storage

7 - Increase Folsom flood storage and upstream flood storage

8 - Increase objective release, outlet capacity, and Folsom flood storage

9 - Increase outlet capacity, Folsom flood storage, and upstream flood storage

Within these 9 combinations, 57 different combinations were made from individual
flood protection measures. Following are descriptions of the nine combinations and why
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they were either retained or dropped from development into flood protection plans. Those
combinations retained are discussed first, then the combinations that were dropped.

Measure Combinations Retained

Increase Upstream Flood Storage (Combination 2). The larger of the two flood
detention dams evaluated in the 1991 feasibility report would provide a very high level of
protection (ability to control in excess of a 400-year storm) to Sacramento. With such a high
protection level, the without-project variable operation of Folsom would no longer be
practical without modifications to Folsom’s outlet capacity. Thus, flood storage at Folsom
would be returned to the “fixed” 400,000 acre-feet, and impacts on water supply, power,
and recreation benefits would be avoided.

Increase Objective Release and Qutlet Capacity (Combination 3). Several

combinations to increase the objective release and outlet capacity at Folsom Dam were
addressed. These combinations would significantly increase the level of protection over
either category of measures considered separately. Except for combinations that include both
new tunnel outlets and lowering the spillway, all the measures initially appeared to be
economically feasible.

Because the various outlet works combinations would be more effective with
increasingly higher objective releases, the 180,000-cfs release was used to compare the full
range of outlet works modifications. With an objective release of 180,000 cfs, the maximum
level of protection obtainable is greater than 200 years. It could be achieved with a number
of combinations of outlet works, but the most cost effective would be enlarging the existing
river outlets, constructing four new outlets, and lowering the spiliway. The cost of new
tunnel outlets would be greater than the combined cost of the three other measures. Because
the benefits of new tunnels would be far overshadowed by the costs, combinations including
the tunnels were not carried forward.

Increase Outlet Capacity and Folsom Flood Space (Combination 5). This
combination would increase the outlet capacity by enlarging the existing river outlets,
constructing new outlets, and lowering the spillway, and increase the flood space by either
reoperating the reservoir more aggressively or using surcharge storage. This combination
was retained primarily because it (1) is economically feasible and (2) could significantly
increase the level of protection without a higher objective release from Folsom Dam and
resultant downstream impacts.

Increase Folsom Flood Storage and Upstream Flood Storage (Combination 7).

This combination consists of (1) either increasing reoperation of Folsom Reservoir or
crediting surcharge space and (2) constructing a flood detention dam near Auburn. Earlier
analyses showed that “variable” flood control rule curve operation at Folsom is not
practicable with new upstream flood detention storage without increases in the outlet capacity
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at Folsom, particularly as the variable space in Folsom is increased. Increased reoperation
was therefore not considered further in combination with upstream storage.

Crediting of surcharge space to flood control is not practicable with the without-
project variable flood control operation, so it was considered only in conjunction with a
return to the fixed 400,000-acre-foot operation. The increment of storage provided by the
surcharge space is economically feasible, so it was retained for further analysis. Returning
to the fixed flood control operation at Folsom would eliminate the adverse impacts of
reoperation on water supply, power generation, and recreation in Folsom Reservoir and the
CVP.

Increase Objective Release, Outlet Capacity, and Folsom Flood Storage
(Combination 8). This combination could control from about a 150-year storm to

significantly greater than a 200-year storm. However, those variations controlling greater
than a 200-year storm are generally impracticable because of the significant drawdown
periodically required of Folsom Reservoir. This combination, incorporating the three
categories of measures, is generally economically feasible. However, when evaluated
incrementally and compared to a combination of just outlet capacity and increased flood
space, the addition of the increased objective release is not economically feasible.
Nonetheless, this combination could provide the greatest increase in flood protection without
construction of new flood detention storage upstream from Folsom.

Measure Combinations Dropped

Increase Outlet Capacity (Combination 1). With the existing objective release of
115,000 cfs, increasing the outlet capacity of Folsom Dam does not have an appreciable
effect on the level of protection. Individual measures to increase capacity could control
storms ranging in magnitude from about 100-year to 110-year return frequencies.
Combination of the measures, regardless of the number or mix of measures, would control a
maximum of about a 110-year storm. Because none of the mixes would add more protection
than a single measure, the additional costs are not justified and the combination was dropped.

At the existing objective release, outlet capacity is not the principal controlling factor
in operating the reservoir. An increase in outlet capacity would be effective when combined
with increases in the objective release or increased storage below the spillway. Outlet
modifications were thus dropped as a stand-alone combination but are addressed in
conjunction with other types of measures.

Increase Objective Release and Folsom Flood Space (Combination 4). Two

measures increasing flood storage space were considered in combination with three increases
in the Folsom objective release. First, two reoperation levels—475,000 acre-feet and
535,000 acre-feet in Folsom plus 200,000 acre-feet upstream in private reservoirs—were
combined with three objective releases—130,000 cfs, 145,000 cfs, and 180,000 cfs. None of
these combinations provided enough benefits to offset the high costs of increasing the
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objective release. In addition, more flood storage in Folsom would be very ineffective with
the existing outlet capacity. Almost no additional protection would be provided by
60,000 acre-feet of additional storage below the spillway elevation.

Combining surcharge credit with increased objective releases proved to be
impracticable under the variable flood control operation. A hydraulic model was used to
determine flood protection level. Storms were routed through the flood control system,
assuming 400,000 acre-feet of space in Folsom and 200,000 acre-feet upstream. Then the
amount of space required in Folsom without the upstream storage was determined. With
increased objective releases, Folsom Reservoir would have to be drawn down to provide
between 800,000 and 965,000 acre-feet of flood storage. At these storages, the reservoir
would be essentially empty.

Surcharge credit was then analyzed in combination with the increased objective
releases using the fixed seasonal flood space of 400,000 acre-feet. Even with the benefits
attributed to restoration of resources lost with the variable flood control operation, this
combination was not economically feasible.

Increase Outlet Capacity and Upstream Flood Storage (Combination 6). As
discussed, the 400/670 flood control operation would not be practicable in combination with
large flood detention storage upstream without an increased outlet capacity at Folsom. With
increased outlet capacity, a variable operation combined with new storage upstream would be
possible—but much less efficient. Additional space in Folsom (from 725,000 to
750,000 acre-feet) would be required when no space was available in the private reservoirs
upstream. With the increased outlet capacity and upper range of reoperation, this
combination could significantly increase flood protection. However, increased outlet capacity
is incrementally feasible only with new storage (545,000-acre-foot detention reservoir).

This combination was also analyzed with the fixed flood control space (400,000 acre-
feet) in Folsom Reservoir. Increasing the outlet capacity at Folsom would provide some
increase in protection over upstream storage alone, but the incremental costs of the outlet
modifications would be significantly greater than the benefits. Because the addition of
increased outlet capacity would not be cost effective in combination with the full range of
new flood detention storage, it was not considered further. However, the concept was
retained for use in a sensitivity analysis of new upstream storage plans.

Increase Outlet Capacity, Folsom Flood Storage, and Upstream Flood Storage

(Combination 9). In general, increased reoperation at Folsom is not practicable in
combination with new upstream storage. However, a combination to increase both outlet
capacity and reoperation at Folsom improves the efficiency of the increased Folsom storage
sufficiently to combine these measures with a new detention dam upstream. Even so, new
upstream storage would provide such a high level of protection that the increased benefits of
the Folsom modifications would not be economically feasible. One exception to this would
be a moderate increase in Folsom storage (475,000 acre-feet to 610,000 acre-feet) and the
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545,000-acre-foot detention dam at Auburn. With either higher levels of reoperation or
larger amounts of new storage, the outlet modifications would not be incrementally feasible.
For the higher levels of flood control, the flood damage reduction benefits achieved would be
fairly small. This measure combination was thus dropped from plan formulation analysis,
but retained for sensitivity analyses of flood detention plans.

Crediting of Folsom surcharge space with outlet modifications and new upstream
storage might be economically feasible at lower levels of upstream storage, but not through
the full range considered. Therefore, it was not considered further in plan formulation plans,
but was retained for use in a sensitivity analysis of new upstream storage.

FINDINGS

The screening of flood protection measures and combinations of measures showed that
flood protection for Sacramento can be improved in either of two ways:

® New flood detention storage upstream from Folsom Reservoir
®  Modifications at Folsom Dam and Reservoir and larger flood releases downstream

Some potential exists to combine new upstream storage with limited modifications at Folsom
(including use of surcharge space) or a combination of increased reoperation and outlet
capacity. However, because these modifications would not contribute substantially to
increased flood protection when combined with new storage, they were not included in the
development of new-storage plans. Folsom modifications were considered, however, in
sensitivity analyses of new-storage plans to determine whether modification components
would be incrementally justified.

INITIAL FLOOD PROTECTION PLANS CONSIDERED

PLAN CONCEPTS

Alternative flood protection plans displayed in the 1991 feasibility report were
formulated on the basis of estimated level of flood protection: 100-, 150-, 200-, and
400-year. The level of protection was defined as the “return period” (in years) of the largest
storm for which a plan could control Folsom Dam’s peak outflows to the specified objective
release. An implicit assumption in the comparison of plans was a high reliability that the
structural components of each plan would provide the stated level of flood protection.

The overall goal of plan formulation for the current studies is still to develop

alternative plans that can provide a high level of flood protection for Sacramento. However,
the basis for developing plans has been shifted to meeting specific objectives identified by
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various interest groups rather than to achieving specific levels of protection. These
objectives include providing a significantly increased level of protection to Sacramento
without new upstream storage, minimizing environmental impacts, and maximizing use of the
existing flood control system, as well as the Federal objective of maximizing the return on
funds invested in flood control projects (NED objective).

Level of protection is still an important factor in comparing the accomplishments of
the various plans, but it was not used as the basis for developing the plans. Level of
protection is also defined differently—as the probability of flooding due to levee failure—and
is estimated using risk-based analytical techniques.

In addition to the No-Action Plan, four basic categories of flood protection plans were
identified in cooperation with State and local interests. The categories and the alternative
plans evaluated within them are:

® No Action
®  Feasibility Report Recommended Plan
® Equivalent Storage Plan
® 200-Year Storage Plan
®  High Level of Protection Without a Detention Dam
® Maximum Objective Release Plan
® Moderate Objective Release Plan
® Minimum Objective Release Plan
® Folsom Stepped Release Plan
®  Increased Flood Protection With Minimum Impacts
m Folsom Flood Storage Space Increase Plan
®  National Economic Development (NED) Plan
m Feasibility Report NED Plan

The initial range of alternative plans was presented in the November 1994
Alternatives Report. That report was used to obtain information from potential sponsors and
other interest groups on a preferred plan or direction for providing flood protection to
Sacramento. The results of public workshops and hearings were used to refine and modify
alternatives included in the initial array and, ultimately, to narrow these alternatives to final
candidate plans.

INCREMENTAL PROTECTION FOR NATOMAS
When SAFCA’s local levee project in Natomas is completed, that area will have a

higher level of protection than the rest of the Sacramento area. Under the without-project
condition, Natomas would have about 1 chance in 140 of flooding due to levee failure.
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SAFCA'’s Natomas project does not include any modifications to the east levee of the
Sacramento River between Verona and the mouth of the American River. This east levee
forms the western border of Natomas, and it is the weakest reach in the Natomas levee
system. By raising portions of the east levee and strengthening existing stability berms, the
PNP (probable nonfailure point) for the Natomas levees could be raised 2 feet to reduce the
probability of flooding to about 1 chance in 435. Except for the Natomas Cross Canal,
which has a probability of flooding of about 1 chance in 400, the rest of the Natomas levees
have a probability of flooding of less than 1 chance in 500. The necessary Natomas work
involves raising about 10 miles of the east levee as much as 3 feet, strengthening 12 miles of
levee by raising the existing stability berm, and relocating various facilities. Benefits for the
Natomas work are limited by the level of protection provided at the NCC. On an
incremental basis, these levee modifications are feasible and are included in all of the plans
described in the following sections.

PLAN DESCRIPTIONS

Following are descriptions of the flood protection plans considered, including
features, accomplishments, estimated costs, impacts, and benefits.

No Action

The No-Action Alternative is the same as the without-project condition and describes
the likely changes in the study area if no Federal flood protection project is implemented.
No Action serves as the baseline against which the impacts and benefits of the action plans
are evaluated. Additional information on the No-Action Alternative is contained in
chapter V.

Feasibility Report Recommended Plan

The flood detention dam recommended in the 1991 feasibility report was a 425-foot-
high dam on the North Fork American River with a detention capacity of 545,000 acre-feet.
Two variations of this dam were evaluated, with modifications to reflect changed conditions
since 1991. The Equivalent Storage Plan is a 435-foot-high dam with modified outlets to
improve operating efficiency and provide a higher level of protection. The 200-year Storage
Plan is a smaller dam that would provide a level of flood protection (using risk-based
analysis) similar to the level described in the feasibility report.

Equivalent Storage Plan.

General Description. This plan is similar to the plan recommended in the
1991 feasibility report: a roller-compacted concrete flood detention dam 435 feet high with a
capacity of 545,000 acre-feet to be constructed upstream from Folsom Reservoir on the
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North Fork American River near Auburn. The principal features of this plan are
summarized in table IV-2.

The main difference between the Equivalent Storage Plan and the feasibility report
plan is the configuration of the outlet works. The newer plan has 20 gated outlet sluices
instead of 12 ungated sluices. The larger number of sluices would allow smaller, more
frequent floods to pass through the dam without backing up water. The gates in the sluices
would be used to control the drawdown rate of large floods to reduce the potential for
sloughing of the canyon walls. The gates would not be used to permanently store water in
the detention area. A description of the gates and their benefits in reducing impacts on
vegetation is included in Appendix G, Gating and Expandability Report.

In most years, no water would pool behind the dam, and pooling during a major
storm would be for short durations. For example, during a 5-year storm (20 percent chance
of occurring in any year), water would pool to a depth of about 35 feet at the dam for less
than 1 day. During a 100-year storm (1 percent chance in any year), the pool depth at the
dam could reach about 340 feet for 1 day. The total time for the detention area to fill to this
depth at the dam and then empty would be about 15 days. The chance of this occurrence is
about 64 percent over the 100-year period of analysis.

Periodic inundation of the canyon upstream from the dam would interrupt traffic on
Highway 49 and, to a lesser extent, on Ponderosa Way. The frequency of inundation and
potential for road damage and the attendant impacts on commuters, recreationists, and
emergency vehicles would warrant relocation of Highway 49. The relocation would
comprise a two-lane bridge across the American River as close as practicable to the existing
highway alignment at each side of the canyon. The bridge would be at about elevation
1,000 feet. Ponderosa Road would be inundated infrequently and has significantly less use.
Work would be done on the bridge and approaches to allow Ponderosa Way and bridge to
withstand periodic inundation.

With this plan, the flood control storage space in Folsom Reservoir would revert from
the variable 400/670 reoperation to the fixed 400,000 acre-feet of seasonal storage space.

With new flood storage upstream, the existing objective release at Folsom would
control larger floods, thus reducing floodflows in the lower American River and areas
downstream. Because the levees in these downstream areas would not be subjected to higher
releases for a given magnitude of flood, their reliability would be improved. Therefore, no
hydraulic mitigation features would be required.

The plan includes work along the east levee of the Sacramento River to maximize the
level of protection for Natomas. This includes raising about 10 miles of levee a maximum of
3 feet and strengthening about 12 miles by raising the existing stability berm on the landward
side of the levee.
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Environmental and Related Tmpacts and Mitigation. Construction of the
detention dam, relocation of Highway 49, and operation of the dam would result in a loss of
vegetation. These losses would be scattered throughout the inundation zone, would occur
over the 100-year project life, and would affect the mix of age groups present in an area
rather than occur as a dramatic clearing of vegetation. Vegetation losses would be primarily
in oak woodland, chaparral, mixed conifer forest, and riparian shrub-scrub communities.
Wildlife in the canyon would be affected by inundation of their habitat.

Mitigation for the loss would involve acquiring and improving land in the American
River canyon and along the Yuba River. Land in the canyon inundation zone would be
incorporated into an adaptive management plan that would include an annual monitoring
program to identify impacts over time as the dam was operated for flood control and
evaluation following major floods.

Potential habitat loss due to levee work along the Sacramento River at Natomas would
be replaced by reseeding all construction areas after completion of the work. The main
impacts of the levee work would be temporary disruption to local traffic.

Accomplishments and Costs. This plan would reduce the probability of
flooding from levee failure in any given year from about 1 chance in 100 to 1 chance in 270.
Over 50 years, the chance of flooding would be reduced from about 39 percent to
17 percent. The plan would also result in benefits to the CVP and others from offsetting
impacts associated with reoperation of Folsom Dam and Reservoir for flood control. Levee
work on the Sacramento River levee at Natomas would reduce the probability there of
flooding from levee failure from 1 chance in 14 to 1 chance in 400.

A preliminary estimate of first (construction) costs for this plan is $746 million.
Resulting net average annual flood damage reduction benefits are $36 million. It is
important to note that this cost and benefit information was significantly updated in
formulation of candidate plans in chapter V. However, the relative difference between the
costs and benefits are similar.

200-Year Storage Plan.

General Description. Flood protection to the 200-year level or greater has
been defined by the State of California and SAFCA to be essential and a minimum need for
the Sacramento area because of the catastrophic loss of life and property that would result
from levee failure during floods larger than the existing system can safely handle.

The dam would be 399 feet high and create a detention capacity of 380,000 acre-feet.
As with the Equivalent Storage Plan, the gates in the outlet sluices would be operated during
floods to reduce storage during fairly frequent floods and retard the drawdown rate of the
flood pool during large floods. Highway 49 would be relocated, and the Ponderosa Way
bridge would be modified to withstand inundation. The flood control storage space in
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Folsom Reservoir would revert to the fixed 400,000 acre-feet of seasonal space. The plan
would generally have a beneficial effect on downstream levee reliability, and no hydraulic
mitigation features would be required. Work on the Sacramento River east levee would
optimize the level of protection in Natomas. The basic features of the plan are summarized
in table IV-2.

Environmental and Related Impacts and Mitigation. Construction and
operation of the dam would have impacts in the American River canyon similar to those with
the Equivalent Storage Plan. However, the smaller detention area would result in less
impacts and mitigation required.

Accomplishments and Costs. This plan would reduce the probability of
flooding from levee failure in any given year from about 1 chance in 100 to 1 chance in 200.
Over 50 years, the chance of flooding would be reduced from about 39 percent to
22 percent. The plan also would benefit the CVP and others by offsetting impacts associated
with reoperation of Folsom Dam and Reservoir for flood control. Work on the Sacramento
River levee at Natomas would reduce the probability of flooding from levee failure from
1 chance in 140 to about 1 chance in 400.

The estimated first cost for this plan is $670 million and net average annual benefits
are $25 million.

High Level of Protection Without a Detention Dam

This category focuses on providing the highest level of flood protection possible
without constructing a detention dam near Auburn. Plans in this category concentrate on a
combination of (1) increases in Folsom flood storage, (2) modifications to Folsom Dam’s
outlet works, and (3) increases in the objective release from Folsom. Even though the
analysis of measure combinations showed that increased objective releases are not
incrementally feasible, combinations that include them yield total benefits that exceed total
costs of the work. So in order to obtain higher levels of protection, these plans include all
three types of measures.

This category has four plans:

Maximum Objective Release Plan (180,000 cfs)
Moderate Objective Release Plan (145,000 cfs)
Minimum Objective Release Plan (130,000 cfs)
Folsom Stepped Release Plan (145,000/180,000 cfs)

The first three plans were evaluated in the November 1994 Alternatives Report.
Following public review of the report, some changes were made to the storage component of
each of the original plans, and the Folsom Stepped Release Plan was added. This new plan
combines features of the Maximum and Moderate Objective Release Plans.
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All of these plans include recreation facilities and environmental restoration features.
Because of the major modifications required to downstream levees, these plans provide
significant opportunities for developing floodway recreation and restoration. Recreation and
environmental restoration are not included in any of the other plans considered in this report
because those plans include only minor work along the lower American River.

Maximum Objective Release Plan.

General Description. The primary operational goal of this plan is to increase
the objective release from Folsom Dam from 115,000 cfs to 180,000 cfs, the maximum
release feasible. The plan is made up of these main features:

® Increase objective release to 180,000 cfs

® Increase flood storage to a variable 475,000/810,000 acre-feet

®  (Credit surcharge space for flood control

®  Increase outlet capacity by (1) lowering the main spillway, (2) enlarging the eight
existing river outlets, and (3) constructing four new outlets below the auxiliary
spillway

®  Modify levees and related features downstream to accommodate the larger objective
release

®  Construct recreation and environmental restoration features along the lower American
River

®  Modify the east-bank levee of the Sacramento River at Natomas

The features of this plan are summarized in table IV-2 and described in more detail in
the following paragraphs.

Folsom Dam and Reservoir. Increasing flood storage in Folsom

Reservoir is a very cost-effective way to increase flood protection for Sacramento. In this
plan, seasonal flood storage in Folsom would range from a base level of 475,000 acre-feet to
a maximum of 810,000 acre-feet. If the creditable space available for flood control in the
upstream reservoirs was 200,000 acre-feet (the maximum), the space requirement in Folsom
would be 475,000 acre-feet. If the available space upstream was less than 200,000 acre-feet,
then the space requirement in Folsom would be proportionately greater. And if no space was
available in the upstream reservoirs, the requirement in Folsom would be 810,000 acre-feet.

Studies of various reoperation levels have shown that increasing the seasonal flood
storage in Folsom to about 500,000 acre-feet would have relatively minor impacts on water
supply, power generation, recreation, and environmental resources. To help minimize such
impacts, a slightly lower base reoperation level of 475,000 acre-feet was selected for this
plan (as well as the Moderate and Minimum Objective Release Plans). The majority of
impacts from variable reoperation are attributable to the base storage volume reached each
year. In most years, storage greater than the base volume would not be required.
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Additional storage space at Folsom could be credited to flood control by making
structural and operational changes to use more frequently the surcharge space above the flood
control pool. The requirements would be (1) enlarging the auxiliary spillway gates and
raising the impervious cores of Mormon Island Dam and dikes 5 and 7 to elevation
480.5 feet to control higher water surfaces and (2) modifying the auxiliary spillway release
diagram and emergency evacuation plans to improve downstream safety. These
modifications would allow the reservoir to operate about 6 feet higher before emergency
releases would be required.

Lowering the five bays of the main spillway by 15 feet and replacing the operating
gates would permit higher reservoir releases during a flood, allowing more efficient use of
the storage space. The higher releases would require lengthening the stilling basin 50 feet.
The eight existing river outlets would be enlarged from 5 feet wide and 9 feet high to 6 feet
wide and 12 feet high, and other modifications would be made so the spillway and enlarged
outlets could be used at the same time at their full capacities. Four new outlets, each 6 feet
wide and 12 feet high, would be excavated through the dam below the auxiliary spillway at
the same elevation as the upper tier of river outlets in the main spillway. These outlets
would increase the release capacity below the spillway crest. Together, the enlarged and
new river outlets would increase the total outlet capacity from about 28,000 cfs to about
80,000 cfs (with the water surface in the reservoir at the top of the gross pool elevation).
An additional release of 8,000 cfs would be made through the power penstocks.

Main Stem American River. Increasing the objective release to
180,000 cfs would require constructing approximately 2 miles of new levee and 2 miles of
new floodwall along the lower American River, raising 14 miles of levee, and modifying
26 miles. The PNP (probable nonfailure point) would be increased to a stage of 51 feet at
H Street; the PFP (probable failure point) would be at 52 feet. The PNP and PFP are used
in the R&U (risk and uncertainty) procedures to determine the likelihood of levee failure.

Levee raising and erosion protection would be done on the waterside of the levees;
thus, little right-of-way would be required. To remedy levee seepage and stability problems,
slurry cutoff walls would be constructed (since space is limited on the landside of the existing
levees). The slurry wall construction would have minimal impacts on the surrounding
environment. Sumps, pumping facilities, pipes, and other infrastructure along the American
River would need to be relocated or modified as a result of the higher design water-surface
elevation. In addition, three bridges would be raised above the design water surface.

Downstream from American River. By improving the flow-carrying
capacity of the lower American River, more water would flow past the mouth of the river
during storms that otherwise could have resulted in levee failure and flooding of Sacramento.
This additional volume of water would affect the reliability—or ability to contain higher
flows—of the flood control facilities downstream from the mouth. To offset this potential
impact, the Sacramento Weir would be lengthened about 2,700 feet, the Sacramento Bypass
would be widened 2,700 feet, and 1.5 miles of levee along the south side of the bypass
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would be raised. This work would be more cost effective than strengthening and raising
levees along the lower Sacramento River.

The majority of the increased flows (65,000 cfs) from the American River would be
directed through the Sacramento Weir and Bypass into the Yolo Bypass, which has a design
capacity of between 300,000 and 500,000 cfs. To offset the impacts of the higher flood
stages from the American River, the Yolo Bypass levees would be modified so they would
have the same reliability as they would under the without-project condition. The necessary
work is termed “hydraulic mitigation” and would include raising about 58 miles of levee,
strengthening 41 miles, and constructing 3 miles of new levee. Also, one bridge in the -
bypass would be modified.

Natomas. Modifications similar to those discussed in the previous
plans would be made along the east levee of the Sacramento River to optimize the level of
protection for Natomas.

Due to the extensive work in the lower American River area, opportunities exist to
include features for enhancing recreation and restoring environmental resources in the
American River Parkway. Day use recreation sites and new pedestrian/bike trails will help
meet a growing need for new facilities in Sacramento. Development of wetland and riparian
habitats will help to restore environmental values that have degraded over time since
construction of Folsom Dam and the growth of Sacramento. Additional details on these
features are discussed under the candidate plans and are shown in plate 9.

Environmental and Related Impacts and Mitigation. Increasing reoperation

of Folsom to a variable 475/810 would likely not have significant impacts on environmental
resources. The reservoir would be drawn down to provide at least 475,000 acre-feet of
space from mid-November to mid-March, lowering the water surface about 10 feet from the
without-project condition under most situations. This reduction would have some effects on
delivery of local water supplies and on hydropower generation. (See chapter VI.) The
additional flood storage capacity would also result in an average annual net reduction of
about 13,000 acre-feet in water deliveries of the CVP and SWP. Because the drawdown
would be during winter, recreation impacts would be few. The maximum drawdown would
be 810,000 acre-feet, depending on the storage available in upstream reservoirs.

Mitigation for the water-supply reduction would consist of either replacing the lost
water-delivery capability or reaching agreements with water users to consider alternate
solutions. Power losses would be repaid by the project sponsor on an annual basis.
Measures under the SAFCA/Reclamation reoperation agreement would continue to mitigate
for impacts on fisheries, cultural resources, and recreation.

Work to increase the use of surcharge storage space in Folsom would not have

significant impacts. Raising the impervious core of Mormon Island Dam and dikes 5 and 7
would entail removal of materials from the tops of those structures and temporary stockpiling
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on existing grassland habitats. These areas would be reseeded with native grasses when
construction was completed. The work could be timed so that the reservoir would not need
to be drawn down, thus avoiding impacts to reservoir and downstream fisheries. Temporary
construction impacts of noise, air quality, and traffic increases would be managed by using
proper vehicle maintenance and other best management construction practices. Enlarging the
auxiliary-spillway gates would be done concurrently with other outlet modifications.

Construction of outlet modifications at Folsom Dam (main spillway, existing river
outlets, and new outlets) would have minimal impacts on natural resources at the dam.
Noise increases and impacts to air quality would be mitigated with proper vehicle
maintenance and sound barriers.

Improvements to the levee system along the lower American River and work along
the Sacramento River levee at Natomas would have impacts as described for the Equivalent
Storage Plan.

Widening the Sacramento Bypass would require acquisition of 622 acres of
agricultural fields and grasslands. Construction areas for the new levees required would be
reseeded to native vegetation and the agricultural areas allowed to revert to grassland
vegetation. Improvements to levees in the Yolo Bypass would affect 168 acres of habitat
(150 acres of riparian and wetland areas and 18 acres of upland habitats). Approximately
251 acres of habitat improvements would be made in the Yolo Bypass, on Liberty Island, and
near the Cache Creek settling basin to mitigate for losses in the Yolo Bypass. Grassland
acres disturbed for levee improvements would be reseeded with native vegetation.

Accomplishments and Costs. This plan would reduce the probability of
flooding from levee failure in any given year from about 1 chance in 100 to 1 chance in 300.
Over 50 years, the chance of flooding would be reduced from about 39 percent to
15 percent. Modifications to the Sacramento River levee at Natomas would reduce the
probability of flooding from levee failure from 1 chance in 140 to about 1 chance in 400.

The estimated first cost for this plan is $758 million. Net annual benefits are
estimated at $24 million.

Moderate Objective Release Plan.

General Description. The Moderate Objective Release Plan is less aggressive
than the Maximum Objective Release Plan. The Moderate Release Plan would (1) increase
the objective release from Folsom to 145,000 cfs, (2) increase flood storage to a variable
475,000/725,000 acre-feet, and (3) modify levees and related features downstream to
accommodate a 145,000-cfs objective releases. The plan also includes measures to increase
the outlet capacity at Folsom Dam, recreation and environmental restoration features along
the lower American River, and modifications to the east-bank levee of the Sacramento River
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at Natomas. Table IV-2 summarizes the basic features of this plan. The main differences
between this plan and the Maximum Objective Release Plan are discussed here.

Increasing the objective release to 145,000 cfs would require constructing about
1.5 miles of new levee and 1.7 miles of new floodwall, raising 9 miles of levee, and
modifying 26 miles along the lower American River. The PNP would be increased to a
stage of 49 feet at H Street, 3 feet above the 145,000-cfs stage. The PFP would be raised to
50 feet. Slurry cutoff walls would be used to strengthen levees, and interior drainage
facilities would be relocated or modified. Three bridges would be either raised above the
PNP elevation or modified to withstand rare floods.

Work downstream from the American River would include widening the Sacramento
Bypass 1,000 feet, lengthening the Sacramento Weir 1,000 feet, and constructing 2 miles of
new levee in the Yolo Bypass, raising 26 miles of levee, strengthening 38 miles, and
modifying a Yolo Shoreline Railroad bridge over the Tule Canal.

Environmental and Related Impacts and Mitigation. Less levee
modification would reduce impacts in the lower American River. Widening the Sacramento
Bypass and modifying levees in the Yolo Bypass would affect nearly 130 acres of significant
habitat, including emergent marsh and riparian systems. Mitigation would include planting
riparian and upland habitat along the lower American River and in the Yolo Bypass. The
seasonal flood storage capacity in Folsom Reservoir would result in water supply and
hydropower impacts similar to those in the Maximum Objective Release Plan.

Accomplishments and Costs. This plan would reduce the probability of
flooding from levee failure in any given year from about 1 chance in 100 to 1 chance in 240.
Over 50 years, the chance of flooding would be reduced from about 39 percent to
18 percent. Modifications to the Sacramento levee at Natomas would reduce the probability
of flooding from levee failure from 1 chance in 140 to 1 chance in 400.

The estimated first cost for this plan is about $655 million. Estimated net annual
benefits are $19 million.

Minimum Objective Release Plan.

General Description. This plan is similar to the Maximum and Moderate
Objective Release Plans, but less aggressive. The Minimum Objective Release Plan would
(1) increase the objective release from Folsom to 130,000 cfs, (2) increase Folsom flood
storage to a variable 475,000/670,000 acre-feet, and (3) modify levees and related features
downstream to handle the 130,000-cfs release. The plan also includes measures to increase
the outlet capacity at Folsom Dam, recreation and environmental restoration features along
the lower American River, and modifications to the east-bank levee of the Sacramento River
at Natomas. Table IV-2 summarizes the basic features of this plan. The main differences
between this plan and the Maximum and Moderate Release Plans are discussed here.
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Increasing the objective release to 130,000 cfs would require constructing about
1 mile of new levee and 2 miles of new floodwall along the lower American River, raising
1 mile of levee, and modifying 22 miles. The PNP would be increased to a stage of 47 feet
at H Street, an increase of 2.5 feet over the 130,000-cfs stage. The PFP would be 48 feet.
Slurry cutoff walls would be used to strengthen levees, and interior drainage facilities would
be relocated or modified. The right trestle of the Union Pacific Railroad bridge would be
modified to resist higher inundation levels, but two other bridges would not have to be
raised.

Work required downstream from the American River would include widening the
Sacramento Bypass 600 feet, lengthening the Sacramento Weir 600 feet, and raising 12 miles
of levee in the Yolo Bypass, building 2 miles of new levee, and strengthening 38 miles.

Environmental and Related Impacts and Mitigation. Less levee work
would reduce impacts in the lower American River and in the Sacramento and Yolo

Bypasses. Mitigation would include planting riparian and upland habitat along the lower
American River and in the Yolo Bypass.

Accomplishments and Costs. This plan would reduce the probability of
flooding from levee failure in any given year from about 1 chance in 100 to 1 chance in 200.
Over 50 years, the chance of flooding would be reduced from about 39 percent to
22 percent. As with the other plans, modifications to the Sacramento River levee at Natomas
would reduce the probability of flooding from levee failure from 1 chance in 140 to 1 chance
in 400.

The estimated first cost for this plan is about $533 million. The estimated net annual
benefits amount to $22 million.

Folsom Stepped Release Plan.

General Description. This plan was formulated at the request of SAFCA to
provide a relatively high level of protection to Sacramento while containing costs as much as
possible. The plan is a modification of the Moderate Objective Release Plan with these
principal changes: (1) a stepped release operation from an objective release of 145,000 cfs
for more frequent floods to 180,000 cfs for rarer but larger floods, (2) no new river outlets
in Folsom Dam, and (3) maintenance of the variable 400/670 reoperation at Folsom. The
remaining features of this plan are similar to those of the previous “objective release” plans.
Table IV-2 summarizes the major features of this plan.

Folsom Dam and Reservoir. Flood control storage space in Folsom would
continue at a variable operation of 400,000 to 670,000 acre-feet, with the space required
dependent upon the space available in the private reservoirs upstream from Folsom.
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As with the other plans in this category, this plan includes increasing the outlet
capacity of Folsom Dam by (1) lowering the spillway 15 feet, (2) enlarging the eight existing
river outlets, (3) using the river outlets and spillway conjunctively during a major flood to
reach the objective release, and (4) using surcharge storage. However, the plan does not
include constructing new outlets below the auxiliary spillway. New outlets would be
relatively ineffective with the other outlet modifications in improving the efficiency of the
existing space because limitations on the release schedule required for downstream safety
would not permit full use of the new outlet capacity prior to the water-surface elevation
reaching the spillway crest. To help reduce costs, SAFCA requested that this measure not be
included in the plan.

Lower American River. The objective release from Folsom would usually be
145,000 cfs, but under certain Folsom inflow and storage conditions would be raised to
180,000 cfs. Levee modifications along the lower American River would be designed to
contain the 180,000-cfs release and would include construction of about 2 miles of new levee
and 2 miles of new floodwall, raising 14 miles of levee, and modifying 26 miles. These
levee modifications would raise the PNP at H Street to a stage of 51 feet and the PFP to
52 feet. Levee raising and placement of erosion protection would be done on the waterside
of the levee, and slurry cutoff walls would be used to remedy levee seepage and stability
problems. Also, three bridges would either be raised above the design water surface or
modified to withstand inundation.

Interior drainage facilities (including sumps, pumping facilities, pipes, and other
infrastructure) along the American River would be relocated or modified. However, these
facilities, as well as downstream hydraulic mitigation features, would be designed to
accommodate the lower objective release, 145,000 cfs. This objective release would allow
control of the more frequent storms that would have overwhelmed the without-project flood
control system. By the time the higher 180,000-cfs objective release would be required, the
storms would be so large that the system would have failed. Additional protection could be
provided to the areas along the lower American River without adversely affecting the reaches
below the mouth of the American River more than they would have been under the without-
project condition.

Downstream from American River. To ensure that the increased objective
releases would flow into the Yolo Bypass (and not downstream along the Sacramento River),
the Sacramento Weir would be lengthened and the Sacramento Bypass widened by
1,000 feet. These modifications would result in greater floodflows into the Yolo Bypass and
a decrease in reliability of the Yolo Bypass levees. So to offset the impacts of these higher
flood stages, the plan includes raising about 26 miles of levee in the bypass, strengthening
38 miles, constructing 2 miles of new levee, and modifying a Yolo Shoreline Railroad bridge
over the Tule Canal.

Work on the east-bank levee of the Sacramento River at Natomas would be the same
as the other plans.
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Environmental and Related Impacts and Mitigation. The impacts and
mitigation for this plan would be similar to impacts of the Maximum Objective Release Plan

but less for the interior drainage facilities along the lower American River and for the
hydraulic mitigation area.

The reoperation of Folsom at the variable 400/670 would be the same as the without-
project condition, with those related minor impacts continuing. Work along the Sacramento
River levee at Natomas and the impacts from it would be the same as with the other plans.

Accomplishments and Costs. This plan would reduce the probability of
flooding from levee failure in any given year from 1 chance in about 100 to 1 chance in 235.
Over 50 years, the chance of flooding would be reduced from about 39 percent to
19 percent. Modifications to the Sacramento River levee at Natomas would reduce the
probability of flooding from levee failure from 1 chance in about 140 to 1 chance in 400.

The estimated first cost for this plan is $539 million. The estimated net annual
benefits are $24 million.

Increased Flood Protection With Minimum Impacts

The basic goal of this category is to increase the level of protection for Sacramento as
much as possible through modifications to Folsom Dam and Reservoir and downstream flood
control facilities with a minimum impact on the natural and socioeconomic resources of the
study area.

Folsom Flood Storage Space Increase Plan.

General Description. The primary features of this plan are (1) increasing the
flood control storage space in Folsom Reservoir to a variable space of 475,000 to
655,000 acre-feet, (2) use of surcharge storage, and (3) modifications to increase the outlet
capacity at Folsom Dam, similar to the Maximum Objective Release Plan. No modifications
would be required downstream along the American River. Modifications to the east-bank
levee of the Sacramento River at Natomas would be the same as with the other plans.
Table IV-2 summarizes the basic features of the plan.

Environmental and Related Impacts and Mitigation. This plan would have
only minor construction impacts associated with work on the Folsom Dam outlets. The plan
would have some effects on the delivery of local water supplies and on hydropower
generation, and the increased flood storage space would result in an average annual net
reduction of about 13,000 acre-feet in water deliveries of the CVP and SWP. Because the
drawdown in Folsom Reservoir would occur during winter, there would be few recreation
impacts. Impacts associated with the increased surcharge operation and outlet modifications
would be similar to impacts with the Maximum Release Plan. Work along the Sacramento
River levee at Natomas would have the same impacts as the other plans.
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Accomplishments and Costs. This plan would reduce the probability of
flooding from levee failure in any given year from 1 chance in 100 to 1 chance in 160. Over
50 years, the chance of flooding would be reduced from about 39 percent to about
27 percent. Modifications to the Sacramento River levee at Natomas would reduce the
probability of flooding from levee failure from 1 chance in 140 to 1 chance in about 400.

The estimated first cost for this plan is $296 million. The estimated net annual
benefits are $28 million.

NED Plan

A major objective of the Federal plan formulation process is the identification of the
NED (National Economic Development) plan. The NED plan is the plan that provides the
greatest net benefits. This is the plan that would be recommended by the Federal
Government unless an exemption was requested by the participating non-Federal sponsors for
reasons of affordability or other suitable concerns.

From the initial array of alternative flood protection plans identified in this chapter,
the plans providing new storage at Auburn appear to have the greatest potential for providing
large net benefits. This was also the conclusion reached in the 1991 feasibility report, which
identified as the NED plan an 894,000-acre-foot detention facility providing a 400-year level
of flood protection. That plan, with a modified outlet configuration, is presented here to
represent the NED concept. A plan to optimize NED benefits based on the without-project
condition will be identified in the final Supplemental Information Report from the final array
of candidate plans discussed in chapter V.

Feasibility Report NED Plan.

General Description. The major element of this plan is a flood detention dam
upstream from Folsom Reservoir on the North Fork American River near Auburn. The dam
would be constructed of roller-compacted concrete, be 508 feet high, and create a detention
capacity of 894,000 acre-feet. Gates in each of 20 sluices (outlets) in the dam would be
operated to reduce storage during fairly frequent floods and to retard the drawdown rate of
the flood pool during large floods. Highway 49 would be relocated, and the Ponderosa Way
bridge would be modified to withstand inundation. This plan would return the flood control
storage space in Folsom Reservoir to the 1987 flood control operation of 400,000 acre-feet of
seasonal storage. The additional storage would have a beneficial effect on downstream levee
reliability, and no hydraulic mitigation features would be required. Modifications to the
Sacramento River levee would optimize the level of protection in Natomas. The basic
features of the Feasibility Report NED plan are summarized in table IV-2.

Environmental and Related Impacts and Mitigation. Impacts and mitigation
for this plan would be similar to the 200-year plan previously described. The plan would
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result in impacts in the American River canyon due to construction and operation of the
detention dam.

Accomplishments and Costs. This plan would reduce the probability of
flooding from levee failure in any given year from 1 chance in about 100 to 1 chance in 435.
Over 50 years, the chance of flooding would be reduced from about 39 percent to about
11 percent. The plan would also result in increased benefits to the CVP -and others from
offsetting impacts associated with the without-project reoperation of Folsom Dam and
Reservoir. Modifications to the Sacramento River levee at Natomas would reduce the
probability of flooding from levee failure from 1 chance in 140 to 1 chance in 400.

The estimated first cost for this plan is $872 million. Net annual benefits are
estimated at $45 million.

SUMMARY COMPARISON OF INITIAL ARRAY OF ALTERNATIVES

Included in table IV-2 is a comparison of the action alternatives for level of flood
protection provided, basic physical features, estimated costs, and estimated benefits. Table
IV-3 compares the alternatives to meet the four planning criteria established by Federal
Principles and Guidelines. These criteria are (1) completeness, (2) effectiveness,

(3) efficiency, and (4) acceptability, and are described below. :

COMPLETENESS

Completeness is the extent to which an alternative plan provides necessary
investments or other actions to ensure realization of the planning objectives. Following is a
description of completeness with respect to seven important comparison factors:

(1) objectives, (2) consistency, (3) further action, (4) physical implementability, (5) water-
related resources, (6) environmental resources, and (7) hydraulic conditions. Overall, each
of the alternative plans is complete. As table IV-3 shows, the detention dam plans and the
Folsom Modification Plan tend to rate higher than the other alternatives, primarily because
no significant future actions would be required to quantify and mitigate impacts associated
with (1) changes to the CVP and SWP as a result of Folsom reoperation and (2) increased
floodflows to the Sacramento River and Yolo Bypass.

Objectives

All the alternative plans address the planning objective of flood control. Plans that
would increase the objective release from Folsom include features to also address recreation
and environmental restoration needs within the basin. These plans include major levee and
channel modifications along the lower American River and, so, have suitable project areas on
which to accomplish the incidental goals. However, none of the alternatives address the need
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for additional water supply in the basin or power production in the region. The detention
dam plans and the Stepped Release Plan would eliminate, or not exacerbate, existing impacts
on CVP operations from reoperation of Folsom’s flood control space.

Consistency

This is the capability to consistently and reliably provide a specified degree of flood
protection. Through R&U procedures, efforts were made to account for uncertainties in
many parameters, such as inflow hydrology, reservoir operation, and downstream levee
performance. Because of the large number of complex variables, it is simply not possible to
completely account for all variables. Accordingly, it is likely that over time the stated level
of flood protection may be found to be generally higher or lower. In any case, it is believed
that each of the alternatives can be counted on to consistently provide the relative increases
in flood protection levels that have been identified in this report.

Further Actions

Whichever plan is ultimately selected for implementation, it is expected that it will be
constructed in total and over one time period. Accordingly, from a construction point of
view, no further actions would be required other than normal operation and maintenance of
project features to ensure fulfillment of the stated degree of flood protection and other project
accomplishments. However, for those plans that include increasing the flood control storage
space in Folsom Reservoir, there is a high uncertainty about the impacts to water supply,
hydropower, recreation, and related reservoir resources. This uncertainty results from
factors outside the control of the project operators, such as evolving standards for
downstream water quality and operation of upstream reservoirs. Accordingly, the
alternatives that include reoperation of Folsom Dam and Reservoir may require additional
action over time to assess impacts and mitigation needs.

Physical Implementability

All the alternatives have a similarly high capability of being implemented. None
present unusually difficult construction challenges.

Water-Related Resources

One factor in rating the completeness of a plan is in the ability to identify and
mitigate unavoidable impacts to water, power, and recreation resources. As indicated, the
certainty is fairly low to accurately identify and mitigate impacts to water, power, recreation,
and related reservoir resources in Folsom Reservoir and in the CVP and SWP. Accordingly,
those alternatives that include additional increases in the flood control storage space in
Folsom are rated lower than those that do not.
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Environmental Resources

The ability to mitigate unavoidable adverse environmental impacts is an important
factor in completeness. The types of environmental impacts and scope of mitigation are
fairly different for each alternative. However, the expected success is similar for all plans in
the ability to accurately identify potential direct impacts and the potential ability of the
mitigation measures to offset the direct impacts. A

Hydraulic Conditions

This is the ability to identify and mitigate unavoidable adverse hydraulic impacts to
other areas; that is, not to induce flooding or not to increase the risk of flood damages in
adjacent areas. Plans that include increasing the objective release from Folsom Dam and
modifying downstream levees (but without constructing new storage) would cause higher
water stages along the Sacramento River, Yolo Bypass, and adjoining areas during certain
major floods. The higher stages would tend to reduce the level of flood protection currently
afforded by the downstream system of levees and related flood control facilities.
Accordingly, features to mitigate for these potential hydraulic impacts were included in four
of the plans. The downstream system is very complex. If the plan ultimately selected
includes increasing the objective release from Folsom, then additional analyses will be
needed to better define the extent of the hydraulic mitigation required and the likely
environmental impacts.

EFFECTIVENESS

Effectiveness is the extent to which an alternative plan resolves the identified
problems and achieves the planning objectives. Factors in measuring effectiveness include
(1) flood protection, (2) recreation opportunities, (3) environmental restoration, and (4) water
and power. Because of the significantly higher level of flood protection provided, the larger
detention dam plans tend to rank higher than the other plans. The Maximum Objective
Release Plan also ranks higher because of the high level of flood protection and contribution
to recreation and environmental restoration goals.

Flood Protection

Figure IV-1 illustrates the level of flood protection expected for the alternative plans.
As shown, the flood protection provided by the various alternatives would increase from 1
chance in 100 for the without-project condition to 1 chance in 435 of flooding for the highest
level of protection (Feasibility Report NED Plan).
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Because there is uncertainty about the flow and stage for a stated exceedence
probability, the expected level of protection provided by an alternative is not a complete
description of project performance. Plate 10 shows the effect that flood stage uncertainty for
a given flood has on expected project performance for that flood. If there were “perfect
knowledge” (for example, if floodflows and stages for given flood probabilities were exactly
known), then plate 10 would simply reflect the estimated level of protection afforded by
each alternative. For floods corresponding to exceedence probabilities greater than the
protection level, the chance of protection would be zero, and for floods corresponding to
exceedence probabilities less than the protection level, the chance of protection would be
100 percent. To reduce the uncertainty of containing a stated exceedence probability flood,
an alternative providing a higher expected level of protection would be needed. Accordingly,
given the estimated level of uncertainty on various parameters for each alternative, it can be
seen from plate 10 that the chances of providing various levels of protection increases
significantly for the alternative considered. As an example, there is approximately a
16 percent chance that the 200-year storm could be accommodated without levee failure
under without-project conditions. This reliability increases to about 95 percent for the
Feasibility Report NED Plan.

Recreation
Only those alternatives that involve significant structural work in the lower American
River and downstream include the potential for adding recreation features in the American

River basin.

Environmental Restoration

Only those alternatives that would require significant structural work in the lower
American River and downstream include the potential for adding environmental restoration
features in the American River basin.

Water and Power

None of the alternative plans address the need for increased water and power
resources in the study area. However, alternatives including reoperation of Folsom Dam and
Reservoir would adversely affect existing water and power resources. The detention dam
plans would eliminate adverse impacts associated with the without-project condition
reoperation.

EFFICIENCY

Efficiency is a measure of the extent to which an alternative is the most cost-effective
means of alleviating the identified problems while realizing the specified objectives,
consistent with protecting the Nation’s environment. One measure of efficiency is monetary
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costs versus benefits. Efficiency is displayed as net economic benefits and is the extent that
the economic benefits exceed costs.

Net benefits for each of the alternatives are displayed in table IV-2. As shown,
annual net flood control benefits (not including benefits during the construction period) range
from a high of approximately $45 million for the Feasibility Report NED Plan to a low of
about $19 million for the Moderate Objective Release Plan. It is important to note that even
though each alternative produces net economic benefits, several major increments of the
plans that increase the objective release are not economically feasible as a last-added
increment. Appendix D, Plan Formulation, describes the incremental analysis process.

ACCEPTABILITY

Acceptability is the workability and viability of an alternative to other Federal
agencies, affected State and local agencies, and public entities, given existing laws,
regulations, and public policies. Support by a non-Federal sponsor is given considerable
weight in this category. The relative acceptability of these alternatives was judged on the
basis of review of the 1994 Alternatives Report by various Federal, State, and local interests
in the fall of 1994 and spring of 1995. The final determination of the acceptability of the
plans will be made following public review of the draft Supplemental Information Report in
late summer 1995. At this time, however, because of the tentative support indicated by the
potential non-Federal sponsors, the Stepped Release and Feasibility Report NED Plans were
ranked highest for this criteria in table IV-3. There has been some additional feedback from
these groups that plans including an increase in the level of reoperation may not be
implementable.

Non-Federal Sponsor

Non-Federal participation in the project is essential because the non-Federal sponsor
must share in the cost of construction and provide long-term maintenance and operation.
Without this participation, it would not be possible to proceed with the project. The
willingness and capability of the non-Federal sponsor to share the project cost is a major
factor in determining a plan’s acceptability.

A basic planning objective of the State of California and SAFCA is to achieve a high
level of flood protection—greater than 200 years—for the people and property currently
occupying the American River flood plain. This objective is based primarily on public safety
considerations and the high residual risk of flooding associated with plans that provide less
than a 200-year level of protection. The Reclamation Board and SAFCA recognize that the
areas within the flood plain are subject to a significant risk of uncontrolled flows with the
potential for a catastrophic loss of life and property.
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Both the Reclamation Board and SAFCA held a series of joint public workshops and
hearings on the various alternatives in December 1994 through February 1995. On the basis
of those meetings, the two entities recommended in resolutions dated February 24, 1995, and
March 10, 1995 (see appendix A), that two plans should be carried forward for detailed
evaluation. The Reclamation Board and SAFCA intend to choose between the two plans for
the locally recommended plan at the end of the comment period on this draft Supplemental
Information Report.

Groups and Individuals

At the public meetings mentioned above, much testimony was received on flood
protection for Sacramento. Testimony ranged from support for or opposition to one or more
of the alternative plans to requests that the alternatives include other features such as water
supply and additional recreation and environmental restoration. There were several well
organized concerned groups that spoke out against a detention dam and in support of a plan
improving the existing system. It was in part a response to this testimony that the
Reclamation Board and SAFCA recommended proceeding with two candidate plans.

INITIAL FINDINGS

Table IV-3 includes an indication of the overall relative ranking of each of the initial
array of alternative plans. The Stepped Release Plan and the detention dam plans were
generally ranked higher than the other plans. The detention dam plans would significantly
reduce flood damages, would alleviate the need for reoperating Folsom, and is tentatively
supported by the non-Federal sponsors. Even though it has incrementally infeasible
increments, the Stepped Release Plan would also provide a high level of protection and has
strong non-Federal support.

CANDIDATE PLANS

Based on comments received on the Alternatives Report, comments at the public
workshops and hearings, and results of continued studies, four alternatives were developed to
represent the overall range of flood protection opportunities available for the Sacramento
area. They are:

No-Action Alternative

Folsom Dam and Reservoir Modification Plan
Folsom Stepped Release Plan

Detention Dam Plan
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OPTIMUM PLAN FEATURES

To aid in formulating specific sizes and combinations of measures in the candidate
plans, several analyses were done to determine the most cost-effective mix of measures.
This was particularly important for the plans that would provide increased protection without
a detention dam.

Ten individual measures to increase Folsom storage, increase Folsom outlet capacity,
or increase the downstream levee capacity were analyzed to determine the optimum
combination for providing flood protection. (See Appendix D, Plan Formulation.) Two
significant conclusions resulted from this analysis. First, to obtain at least a 200-year level
of flood protection, alternatives would need to include increasing the objective release from
Folsom Dam. Further, measures to increase the objective release from Folsom are not
economically justified as a last-added increment. However, alternatives could be formulated
that would include increased objective releases for which the total benefits of the alternatives
would exceed the cost. Several of these alternatives are highlighted in appendix D.

The second result was that measures that increased Folsom’s outlet capacity tended to
result in a decrease in the reliability of the American River levees and the level of protection
when added to other combinations of measures. This is because work that allowed the
objective release to be achieved earlier would result in an increase in the probability of
exceeding the PNP stage (the existing PNP is very close to the stage of the 115,000-cfs
objective release). The uncertainty associated with the stage resulted in more frequent
simulated levee failures and a lower level of protection. Adding a slurry wall would raise
the PNP and thus improved the reliability of the existing levees. For almost all cases
analyzed, this proved to be a cost-effective feature.

FOLSOM MODIFICATION PLAN

This specific plan was not in the initial array of alternatives. However, based on
comments received, it was added as a candidate plan since it represents about the greatest
level of flood protection available without increasing the objective release to the lower
American River or new upstream storage. This plan was developed to define the optimized
plan that would increase flood protection with minimum impacts. This plan is a modification
of the Increase Folsom Flood Space Plan. The main goal of this plan is to achieve the
highest level of flood protection for Sacramento with the least possible environmental and
social impacts. This plan concentrates on limited modifications to existing facilities to
provide a moderate increase in flood protection.

An incremental analysis was done to determine if all the individual measures were
cost effective. Several changes were made to the mix of measures on the basis of results of
the incremental analysis. First, the analysis showed that the four new outlets below the
auxiliary spillway are not economically feasible as a last-added increment. The outlets are
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justified in some instances, but when compared to other measures they are not as efficient in
increasing flood protection. Therefore, they were dropped from the plan.

Second, the addition of a slurry wall in the existing levees was shown to be a feasible
addition to the mix of components. Even though the initial concept of this plan was to
concentrate on measures at Folsom Dam and to avoid impacts related to work along the
lower American River, the impacts associated with the slurry wall would be very minor.
Therefore, this increment fits well with the overall concept of the alternative.

On the basis of these changes, the range of reoperation increased from a variable
475,000 to 655,000 acre-feet to a range of 475,000 to 720,000 acre-feet.

FOLSOM STEPPED RELEASE PLAN

This alternative is similar to the plan presented in the initial array of alternatives.
The plan was formulated at the request of the SAFCA to provide at least a 200-year level of
flood protection to Sacramento while containing costs associated with a maximum increased
objective release and no further increase in the variable flood space of 400,000 acre-feet to
670,000 acre-feet implemented as part of the without-project condition at Folsom. Based on
analyses by SAFCA and Reclamation, SAFCA staff considered this to be a reoperation level
acceptable to public-interest groups. This plan includes recreation and environmental
enhancement features along the lower American River.

It is important to understand that other alternatives have been formulated providing in
excess of a 200-year level of flood protection. Further, several of these alternatives would
provide greater net economic benefits than the Stepped Release Plan. However, each would
also require further increase in the seasonal flood control storage space in Folsom Reservoir.
It was primarily because of the likely high resistance to the increased space that SAFCA
requested development of this plan.

An incremental analysis demonstrated several things about the Stepped Release Plan.
First, as indicated restricting the extent of reoperation reduced the net benefits. Except for
increasing the lowering the spillway of Folsom and objective release, the remaining features
of the plan were incrementally feasible. Adding levee improvements along the lower
American River and hydraulic mitigation features to accommodate the higher objective
releases increased flood damage reduction benefits, but at a greater incremental cost than the
incremental benefits provided. The lowered spillway has other benefits in contribution to
dam safety. However, the project overall would provide greater benefits than costs.
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DETENTION DAM PLAN

The initial array of alternatives included three dam sizes. From the comparison of
those alternatives, it was apparent that a flood detention dam could provide the greatest
increase in the level of protection for Sacramento and could also provide the greatest net
benefits. This supported the conclusion in the 1991 feasibility report of the 400-year dam
plan as the NED plan.

Consistent with the request from the Reclamation Board and SAFCA, a reanalysis was
made for this report to confirm the optimum capacity for a flood detention dam. Five dam
sizes were analyzed using the risk-based analytical procedures to identify the size that would
maximize net benefits. The net benefits are maximized at a detention capacity of about
894,000 acre-feet. This is comparable to the Feasibility Report NED plan. Therefore, the
Feasibility Report NED Plan as revised for the initial array of alternatives reasonably
maximizes the net benefits and is a candidate plan.

The levee optimization analysis showed inclusion of a slurry wall in the existing
levees along the lower American River to be a cost-effective measure for most alternatives
retaining the 115,000-cfs objective release. Adding approximately 24 miles of slurry wall to
the existing levees on the lower American River is cost effective, significantly increases the
level of protection to Sacramento, and does not change the dam size optimization.

The analyses of combinations of measures also indicated that there is potential to
combine cost effectively some modifications to Folsom’s outlet capacity and storage with
detention storage at Auburn. A check of adding combinations of increased outlet capacity
and increased variable storage showed that adding these features to the 894,000-acre-foot
capacity was not cost effective.
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CHAPTER V

CANDIDATE PLANS
GENERAL

The following sections describe the accomplishments, components, and design,
construction, maintenance, and operation considerations for each of the four candidate plans:
No-Action Alternative, Folsom Dam and Reservoir Modification Plan, Folsom Stepped
Release Plan, and Detention Dam Plan. Included is a description of how each plan relates to
the SAFCA Natomas project, reoperation of Folsom Dam and Reservoir, and other area
flood protection projects, as well as a breakdown of the estimated costs and benefits of each
plan. :

NO-ACTION ALTERNATIVE

The No-Action Alternative is the same as the without-project condition which is
described in chapter III. The plan describes the likely changes in the study area if no
Federal flood protection project is implemented. No-Action serves as the baseline against
which the impacts and benefits of the action plans are evaluated. Under the No-Action
Alternative, the Federal Government would take no action to implement a specific plan to
increase the level of flood protection to Sacramento. However, the following would be
expected to occur (see chapter III for more detail): ’

e SAFCA Local Project. The Natomas levee construction authorized in the FY 93
DoD Act would be completed by SAFCA and the Natomas area would have at lease a 140-
year level of flood protection.

® Folsom Dam and Reservoir Reoperation. The variable 400/670 reoperation of
Folsom Dam and Reservoir initiated in March 1995 would continue indefinitely. This
reoperation reduces the probability of flooding in Sacramento to about 1 chance in 100 and
serves as partial mitigation for hydraulic impacts caused by SAFCA’s local protection project
in Natomas.

® West Sacramento Project. Construction of the West Sacramento Flood Control
Project would be completed, providing a very high (approximately 400-year) level of
protection to much of the area west of the Sacramento River and south of the Sacramento
Weir and Bypass.

V-1




Candidate Plans

® Folsom Dam Spillway Repairs. Following replacement of the 1995 failed spillway
date number 3 at Folsom and repair as required of the remaining spillway gates, the full
capacity of the spillway will be restored.

e Folsom Flood Management Plan. Regardless of future actions in the watershed,
Folsom flood management plan as directed by the FY 93 DoD Act will be implemented.
The plan will result in an increase in the efficiency of the existing flood control system with
improved monitoring of basin runoff, flood-warning systems, and structural modifications to
the gates and outlets in Folsom Dam.

® Folsom Dam Safety. The ability of Folsom Reservoir to pass about 75 percent of the
PMF will remain unchanged for the foreseeable future.

e Sacramento River Bank Protection Project. Bank protection work along the lower
American River would be completed. It would include approximately 13,800 linear feet of
erosion control construction primarily to prevent undermining of the flood control levees.

Urban development in the watershed will continue. Population trends, land use, and
related urban growth along the main stem American River would continue generally as
described in current local plans. Growing needs for additional water sources will
significantly exceed available supplies.

Damages to real property from a flood caused by a storm even slightly greater than a
100-year or 400-year event would be in excess of about $7 billion or $16 billion,
respectively. The average annual equivalent flood damages would be about $142 million.
Other losses or adverse effects would include (1) loss of life (potentially), injuries during
flood evacuation, and spread of waterborne infectious disease; (2) contamination from
hazardous and toxic substances and, possibly, of ground water; and (3) losses of
environmental resources required to rebuild flooded areas.

FOLSOM DAM AND RESERVOIR MODIFICATION PLAN

GENERAL DESCRIPTION

This plan includes (1) increasing the release capacity of the spillway and river outlets
at Folsom Dam, (2) permanently increasing the flood storage space in Folsom Reservoir
through both physical improvements and operational changes, (3) strengthening existing
levees along the lower American River to improve their performance, and (4) raising and
strengthening existing levees along the east side of the Sacramento River between the
- Natomas Cross Canal and the mouth of the American River to optimize the level of flood
protection in Natomas.




Candidate Plans

PLAN ACCOMPLISHMENTS

This plan would increase the level of flood protection to Sacramento by reducing the
probability of flooding from the American River due to levee failure from 1 chance in 100 to
1 chance in 180 in any one year. It would reduce the chance of flooding in Natomas from 1
chance in 140 to 1 chance in 400 per year. Over a 50-year period, it would reduce the
chance of flooding in Sacramento from without-project conditions from about 40 percent to
24 percent. (See plate 7.) It would provide nearly a 90 percent chance of protecting
Sacramento during a 100-year storm, 54 percent chance for a 200-year storm, and 18 percent
chance for a 400-year storm. (See plate 10.)

Primarily because this plan includes additional flood storage, it would reduce
floodflows downstream from American River. It would increase the level of flood protection
along the lower Sacramento river by about 50 percent and a slight reduction in the flood
threat along the lower Yolo Bypass primarily for more frequent flood events.

The plan would reduce average annual equivalent flood damages about 43 percent.
The plan includes features that would, in conjunction with existing policies and practices of
local land use planning, offset adverse impacts on environmental resources directly
attributable to construction and operation of the project. The plan would increase the ability
of Folsom Dam to safely pass the PMF (probable maximum flood) without freeboard at
Folsom Dam from about 75 percent to 90 percent.

RESIDUAL RISK

The residual flood risk to much of Sacramento would be moderate with this
alternative. Residual flood damages would amount to about 56 percent of the without-project
damages. There would be about a 45 percent chance that major flooding would occur along
American River from a 200-year storm with this alternative. The residual flood threat to
areas along lower Sacramento River would be about 50 percent of without-project conditions.
In the Yolo Bypass, the residual flood threat would remain relatively high.
PLAN COMPONENTS

Folsom Dam and Reservoir

The Folsom Dam and Reservoir component of this plan would include the following
work to improve the outlet efficiency and increase flood storage space.

V-3




Candidate Plans

Lower Main Spillway Crest 15 feet and Replace Main Gates. The five bays of the
main spillway would be lowered 15 feet. (See figure V-1.) This would allow the objective
release of 115,000 cfs to be reached earlier during a storm and help maintain storage space
in Folsom Reservoir to absorb large inflows. The existing service gates would be replaced
with similar type gates, but 18 feet taller. The taller gates are necessary to allow larger
surcharge storage space to be used without overtopping a closed gate.

Extend Stilling Basin. The main-spillway stilling basin would be extended 50 feet
downstream to accommodate the increased force of flood releases created by the higher
hydraulic head above the spillway crest during large floods.

Enlarge Eight Existing River Outlets. The eight existing river outlets would be
enlarged to 6 feet wide and 12 feet high. This would increase the reservoir release capacity
while the water surface is still below the spillway crest.

Modify Surcharge Storage Operation. This includes (1) raising the impervious
cores of Mormon Island Dam and Dikes 5 and 7 to increase the usable storage space in
Folsom Reservoir above the flood control pool (see figures V-2 and V-3) and (2) modifying
the operation of the reservoir to reflect this normalized use of the surcharge space. By
modifying the spillway gates and embankments, the water surface could be allowed to rise
higher in the reservoir before requiring emergency spillway releases. Plate 11 is the revised
emergency-spillway release diagram. This creates an additional 40,000 acre-feet of storage.

Replace Three Emergency Gates. The emergency-spillway gates would be replaced
with similar type gates, but 6 feet taller. The taller gates are necessary to control the
increased surcharge operation. The higher reservoir water surface reached during the
increased surcharge operation could overtop the gates if they were not enlarged.

Increase Flood Control Storage Space. This consists of increasing the seasonal
flood control storage space in Folsom from a variable space of 400,000/670,000 acre-feet to
475,000/720,000 acre-feet. Figure V-4 shows an abbreviated flood control diagram for this
operation. More often than not, the minimum vacant space required in Folsom Reservoir
during the flood season would be 475,000 acre-feet. However, in some years, or for
variable durations during some years, the space would need to be increased to as much as
720,000 acre-feet depending on available creditable space in upstream reservoirs.

Telemeter Upstream Inflow Gages and Emergency Flood-Warning System. This
work includes construction or modification of telemetered gaging stations upstream from
Folsom Reservoir on the three main forks of the American River and implementation of
operation changes to use data from the gages to enhance the real-time operation of Folsom
during a storm. An improved automated flood-warning system along the lower American
River is included to facilitate emergency evacuation of the floodway. (See plate 12.)
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Figure V-1. Photo showing locations of major structural modifications at
Folsom Dam.
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Figure V-2. Plan view of Folsom Dam and Reservoir showing location of dam-core raising.
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Figure V-3. Cross section view showing typical dam-core raising.
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Figure V-4. Flood control diagram for Folsom Dam and Reservoir Modification Plan.
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Lower American River

Improvements to the flood control system along the lower American River would
consist of constructing approximately 24 miles of slurry wall in the center of the existing
levees. (See figure V-5 and plate 13.) The slurry wall would reduce the chance of seepage
through the existing levees under all flow conditions and would allow the levee foundations
to better withstand hydraulic forces during higher water stages. The objective release from
Folsom Dam to the lower American River would remain at 115,000 cfs.

Downstream from American River

The slurry wall would improve the operation of the exiting levees under the current
115,000-cfs objective release, but it would not substantially reduce levee failure at higher
flows. Therefore, this plan would not substantially increase the volume of water flowing
past the mouth of the American River and thus not adversely affect the flood control system
downstream. As a result, hydraulic mitigation features are not required.

Natomas

The Natomas levee improvements and related features constructed by SAFCA would
be compatible with the features and operation of the Folsom Modification Plan. Costs for
the SAFCA Natomas project would be incorporated into this project through a crediting
agreement. This plan would include additional levee construction, including stabilizing and

SLURRY WALL WIDTH:
MIN 1" fo MAX 3’

WATERSIDE

EXISTING LEVEE ——/

LANDSIDE

. .

HEIGHT VARIES DEPENDING ON
FOUNDATION CONDITIONS

SOIL~BENTONITE OR
CEMENT--BENTONITE
CUTOFF WALL

Figure V-5. Cross section view showing typical slurry wall construction.
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raising portions of about 12 miles of existing levees along the east bank of the Sacramento
River downstream from the Natomas Cross Canal. This work will increase the flood
protection provided from the Sacramento River along the west side of Natomas area to a high
level comparable with the rest of the levee reaches in Natomas. Included in figures V-6 and
V-7 are drawings of typical levee raising and levee seepage and stability work to be
accomplished as part of this plan. Plate 14 shows the general location of the work.

DESIGN AND CONSTRUCTION CONSIDERATIONS

Folsom Dam and Reservoir

Low-Level Outlet Capacity and Reservoir Storage. The physical constraints of the
existing outlet works and spillways of Folsom Dam limit the effectiveness of the flood space
in Folsom Lake. This is due mainly to the inability of making large flood releases when the
lake level is below the spillway crest. Therefore, the major design considerations at Folsom
are to improve Folsom Dam’s ability to make large flood releases earlier in the flood and to
more efficiently utilize reservoir space in Folsom Lake for flood control. The design
features to improve the flood control release capacity at low elevations in the flood space
include lowering the main spillway and enlarging the eight existing river outlets. The
efficiency of the additional surcharge storage space obtained by modifying the spillway gates
and embankments and by increasing reoperation is increased when combined with enlarging

the outlet capacity.

Minimize Impacts to Traffic Flow. Recreation, and Environment. Folsom Dam

Road is a major traffic artery across the American River. The construction work at Folsom
would be designed and scheduled to allow public traffic to continue to use the road with
minimum interruptions, especially during peak commuter traffic times. A floating cofferdam
or upstream bulkhead would be installed to allow pool levels to be maintained.

Folsom Lake is a major recreation destination for northern California. In addition,
the reservoir provides significant benefits to wildlife and vegetation resources in the reservoir
area, along the lower American River, and downstream to the Sacramento-San Joaquin Delta.
Modifications to Folsom’s outlets would be constructed in such a way that the reservoir
would not have to be drawn down to complete the work. Normal operation of the dam and
reservoir could be maintained, thus avoiding significant adverse impacts to recreation and
environmental resources.

Lower American River
Levees along the lower American River are stable as designed for flows of 115,000
cfs at river stages under today’s channel and vegetation conditions in the lower American

River. There is some uncertainty about the effectiveness of future maintenance of floodway
vegetation and physical channel changes that could increase river stages for the objective
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Figure V-6. Cross section view showing typical levee raise.
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Figure V-7. Cross section view showing typical levee stability berm raise.
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release and cause slope stability problems along the landside of the American River levees.
Any conditions that increase river stages, even for relatively short flood durations, may
increase the likelihood of foundation seepage and piping. To reduce levee seepage potential
and provide increased levee stability, the existing levees would be strengthened with a
vertical slurry cutoff wall. The slurry wall design was selected because of the limited space
on the landside of the existing lower American River levees and the potential for adversely
affecting vegetation and aquatic resources on the waterside of the levee. The work would
raise the PNP a minimum of 2 feet along the existing levees.

Natomas

SAFCA is constructing a local project in Natomas. Additional work in Natomas
included in the American River Watershed Project is on the east bank of the Sacramento
River between the Natomas Cross Canal and the American River. This levee reach has the
lowest level of reliability and controls the level of protection in Natomas. The cost
effectiveness of raising this reach and other areas as necessary to optimize flood protection in
Natomas was analyzed. Raising the PNP in this reach 2 feet would increase the protection
comparable with the SAFCA project.

ENVIRONMENTAL IMPACTS AND MITIGATION

Direct Construction Impacts

Folsom. The construction of the outlet improvements at Folsom would have some
temporary impacts on air quality, local traffic, and noise levels. These impacts would be
mitigated by using best management and construction practices during the construction
period. This plan avoids changing the operation of Folsom Reservoir for construction of the
outlet modifications; therefore, no short-term operation impacts would result.

Lower American River and Natomas. Construction of the slurry wall would be
from the top of the existing levee, and existing access routes would be used. Therefore,
impacts to fish, wildlife, and related resources would not be significant. Noise, local traffic,
and air quality impacts would be temporary and would be mitigated through use of best
management and construction practices.

Work along the Sacramento River in Natomas would be accomplished either from the
levee crown or on top of an existing stability berm. Habitat losses would consist of grasses
on the levees and berms and would be replaced by reseeding all construction areas after
completion of the work. The principal impacts associated with the Sacramento River levee
work would be temporary disruption to local traffic to raise portions of the Garden Highway.
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Operation Impacts

Modifications to Folsom’s outlet capacity and surcharge storage would affect flood
control operations. Changes in the releases to the lower American River and water-surface
elevations in Folsom Reservoir would occur only during floods that are relatively infrequent
and of short durations; therefore, these changes would have little effect on the habitats of the
lower river.

Principal operational impacts would result from increasing the seasonal flood storage
space to 475,000/720,000 acre-feet. The increase would have some adverse impacts on
water supply and power production. The economic value of these losses was based on
replacement as needed through water rights purchases or purchase of additional power from
existing power sources. However, should this alternative be selected, a monitoring program
would be developed to (1) periodically assess potential changes to the identified impacts that
may result from new CVP/SWP operating criteria and (2) determine if more appropriate
mitigation methodologies are required.

Operation studies indicate that increasing flood storage in Folsom above the current
reoperation level would not result in additional adverse impacts on environmental resources.
Mitigation features implemented by SAFCA and Reclamation would continue to compensate
for the impacts of the initial 400/670 reoperation increment.

OPERATION AND MAINTENANCE CONSIDERATIONS

When a project is completed, ownership normally is transferred to the non-Federal
sponsor, who is then responsible for the operation, maintenance, replacement, and
rehabilitation of the project. However, the Folsom Modification Plan involves improvements
to existing facilities owned by the Federal Government and State of California. No transfer
of ownership would occur as a result of the modifications, but the non-Federal sponsor
would be responsible for the increased maintenance costs of the existing structures.

Operation

The operation of the Folsom Modification Plan would be similar to the without-
project condition (No-Action Alternative). The Corps would revise the water control
manual for Folsom Dam to reflect the new flood control diagram and emergency-spillway
release diagram. Reclamation, in coordination with the State Flood Operations Center,
would continue to operate Folsom Dam in accordance with the operation manual. No
increased operating costs are anticipated at Folsom to meet flood control requirements.

The lower American River and downstream components would be operated by the
districts and agencies that currently operate and maintain the floodway and levees. During
floods, the levees and floodwalls would be patrolled continuously to locate possible boils or
unusual wetness that signals a problem in the structure. Appropriate advance measures
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would be taken to ensure the availability of adequate labor and materials to meet all
contingencies. Immediate steps would be taken to control any condition that would endanger
the levee and to repair the damaged section.

Maintenance

The periodic maintenance of the project would be described in an O&M manual
prepared by the Corps. Operation and maintenance costs of the new spillway gates and river
outlets would be the responsibility of the sponsor. However, since Folsom Dam is owned by
the Federal Government, the O&M would continue to be performed by Reclamation, but a
cost-sharing agreement would be negotiated with the sponsor to pay that portion of the O&M
costs related to the flood control features. Maintenance of the telemetered streamflow gages
and the Sunrise Boulevard portion of the automated emergency warning system would also
become the responsibility of the sponsor.

Maintenance of project features in the lower American River and Natomas would be
similar to the existing system and would consist of (1) inspecting and maintaining levees
regularly and keeping them free of growth that could reduce reliability and (2) operating and
maintaining pump stations, gates, and detention basins as recommended.

A postconstruction inspection plan would be detailed in the O&M manual. At
Folsom, Reclamation would inspect completed works. Along other areas of the project, the
local sponsor would perform the inspections and prepare semiannual reports similar to
existing report requirements on the levee system. The Corps could participate in this
inspection and would review the reports. The Corps would continue its responsibility to
ensure that the local sponsor inspects, operates, maintains, and rehabilitates the project
facilities according to the criteria provided in these manuals.

RELATIONSHIP TO OTHER AREA FLOOD CONTROL FACILITIES

Folsom Spillway Adequacy

Folsom Dam can pass about 70 to 75 percent of the PMF without overtopping the
structure. The lower figure is based on 5 feet of freeboard, while the higher figure assumes
no freeboard. With the Folsom Modification Plan, Folsom Dam could pass about 75 percent
of the PMF with 5 feet of freeboard and 90 percent with no freeboard. In either case,
releases to the lower American River would exceed the capacity of the levee system.

SAFCA/Reclamation Reoperation of Folsom Dam and Reservoir

As part of this plan, the interim reoperation flood control diagram would be replaced
with a revised flood control diagram for the larger variable space. Costs associated with the
impacts of the full range of the 475,000/720,000-acre-foot operation are discussed in the
cost-sharing analysis in chapter VII.
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West Sacramento Project

The West Sacramento Project, scheduled for construction in 1996, would be slightly
enhanced by this plan. Because of the additional flood storage in Folsom, flood releases for
a given frequency of storm would be reduced. This would have a beneficial impact on the
West Sacramento Project for rare flood events.

Sacramento River Bank Protection Project

This ongoing project addresses bank erosion issues on the Sacramento and American
Rivers. Since bank erosion occurs independently of the objective release, implementation of
this plan would not likely affect that project or current rates of riverbank erosion.

Sacramento and American Rivers Flood Control Projects

The Sacramento River Flood Control Project includes a system of levees and bypasses
that extends from Chico to the Delta. Portions of this system in the vicinity of Sacramento
would be slightly improved by this plan. By controlling flows on the American to
115,000 cfs for a longer period of time, the lower Sacramento River and Yolo Bypass levees
would be more reliable than under the without-project condition. The American River Flood
Control Project levees would be improved with the slurry wall and would continue to be
operated for a maximum safe flow of 115,000.

Natomas Levee Construction Project

The work along the east levee of the Sacramento River would complement SAFCA’s
Natomas project and provide a the level of protection to the Natomas basin consistent with
the local work..

Central Valley Project

This plan would reduce the net yield of the CVP by about 13,000 acre-feet per year
on average (out of a total yield of 7 million acre-feet) and reduce the power generation and
capacity. The Folsom Modification Plan includes mitigation for these losses and incorporates
existing mitigation features constructed under the current Folsom reoperation for impacts to
natural, cultural, and recreation resources.

PLAN ECONOMICS

Estimates of costs and benefits for this plan are based on October 1995 price levels, a
7% percent interest rate, and a 100-year period of analysis. Construction would begin in the
year 2000 and be completed in 2007.

V-13




Candidate Plans

A significant cost feature in this alternative is the additional flood storage space
required in Folsom Reservoir. This increase in space would result in reductions in CVP and
SWP water supply and power production. It would also adversely affect recreation and some
cultural resources in Folsom Reservoir. Table V-1 summarizes the impacts, mitigation
options, and mitigation costs. These economic values are included in this plan to help
describe the full project cost for (1) plan comparison and (2) cost allocation. Although many
of the costs are an annual replacement cost, they have been are included in table V-2 as a
present-worth first cost.

Should this plan be selected, continued operation of this project element would be the
responsibility of Reclamation and the non-Federal sponsor. It is expected that the costs for
water and power replacement in table V-1 would be periodically negotiated over the life of
the project between the sponsors, Reclamation, and Folsom area water purveyors. These
periodic costs are expected to be significantly less than shown in the table in the early years
of the project and likely significantly exceed the costs in the latter years.

TABLE V-1

Folsom Modification Plan - Incremental Impact and Cost of Reoperation
(400,000/670,000 acre-feet to 475/720,000 acre-feet)

s s Cost
Item Impact Mitigation ($1,000)

CVP-SWP water supply reduction 13,000 ' | Replacement supply 7,200 2
(acre-feet per year)

Power reduction
Energy (GWh/year) 6 | Replace power by purchase 1,300 °
Capacity (MW/month) 12 | from WAPA

Local water supply pumping 1 | Same as above 30
(GWh/year)

Folsom recreation 6,900 | Extend low-water boat- 4003
(visitor day reduction) launching ramps

Folsom cultural resources 143 | Inventory and recovery 200
(Sites potentially affected) program

! Difference between average annual reductions in dry periods of 35,000 acre-feet and
average annual increases primarily in wet periods of 22,000 acre-feet.

2 Annual cost.

3 First cost.




Candidate Plans

Costs

The estimated first and annual costs of the Folsom Modification Plan are summarized
in table V-2. The total first cost is about $399 million, and the average annual cost is about
$44 million. Additional information on costs is contained in Appendix E, Designs and Cost
Estimates.

TABLE V-2

Folsom Modification Plan - Cost Estimate !
($ million)

Total
Previousl Lower
Item Expendeg Folsom Da{n American Natomas Total
& Reservoir ., Area
Thru River
FY 96
First Cost
Lands and management 0.0 2.0 1.5 | 3.5
Roads and relocations 0.1 0.0 0.0 0.1
Dam 109.1 0.0 0.0 109.1
Levee modifications 0.0 31.2 9.3 40.5
Cultural resources 1.3 0.3 0.1 1.7
Resources replacement 190.9 0.0 0.0 190.9
E,D, S, and A 150 26.0 10.5 2.1 -33.6
Total 15.0 327.4 43.9 13.0 399.4
Investment Cost
First cost 15.0 327.4 43.9 13.0 399.4
Interest during construction _19.9 111.9 29.3 11.2 172.3
Total 34.9 439.3 73.3 24.2 571.7
Annual Cost ‘
Interest and amortization 2.7 33.5 5.6 1.8 43.6
Operation and maintenance 0.0 _0.2 0.0 0.0 _0.2
Total 2.7 33.7 5.6 1.8 43.

! October 1995 price levels, 100-year economic project life, and 7% percent interest rate.
? Includes flood warning system.

Benefits
As shown in table V-3, the total average annual benefits for flood control are about

$99 million (including future growth in the flood plain over the project life). This primarily
includes flood damage reduction benefits over the project life ($68.7 million) and flood
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control benefits during the construction period prior to the base year of 2008. Additional
information on the benefit analysis is in Appendix C, Economics.

TABLE V-3

Economic Summary of Folsom Modification Plan

Item ($ million)

First cost 399.4

Annual costs 1 43.8
Annual benefits %*

Flood damage reduction 68.7

Benefits prior to base year * 29.5

Total 98.2

Net annual benefits 54.4

|| Benefit-to-cost ratio 2.2

! Includes IDC and a base year (project year 1) of 2008.

2 100-year economic project life and 7% percent interest rate.

3 Inundation reduction benefits including future growth through project
life and traffic disruption.

4 Economic average annual value of benefits during construction.

Economic Justification

Overall Feasibility. As table V-3 shows, the estimated net annual benefits of the
Folsom Modification Plan are about $54 million and the benefit-cost ratio is 2.2 to 1.

Incremental Analysis. Federal planning policy requires that physically separable
elements of a project be economically feasible in order to receive Federal contributions
toward their cost. It also requires that major project features be feasible as a last-added
increment. All the various pieces of this plan—telemetered gages, enlargement of the outlet
works (existing river outlets and spillway), increased storage from reoperation and surcharge
space, a slurry wall in levees on the lower American River, and improvements to levees in
Natomas—were all found to be cost-effective increments.

For this plan, the levee stabilization work along the lower American River and the

Natomas levee improvements can each be considered as a separable last-added increment to
modification of Folsom Dam and Reservoir. They are separable project elements because
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they are not dependent on other features to provide benefits. The share of the first cost of
this plan creditable to the lower American River is $44 million and the share to Natomas is
$13 million. The resulting average annual costs are $5.6 million and $1.7 million. The
average annual flood control benefits are $5.6 million and $23.1 million, respectively. Since
the benefits outweigh the costs, the features are economically feasible as a last-added
increment. All elements of this plan are incrementally feasible.

IMPLEMENTATION

Features and Costs

Successful implementation of this alternative would include constructing the above
mentioned physical features and replacement, or mitigation, of water related resources
adversely impacted due to increasing the flood control space at Folsom. As highlighted in
table V-1, these resources primarily include water supply, hydropower production, local
water delivery capabilities, recreation, and reservoir area cultural resources. Mitigation of
the resources forgone would need to consider two elements. First, the increased space
requirements for this plan from the without-project condition (variable space increase from
400,000/670,000 acre-feet to variable space from 475,000/720,000 acre-feet). Table V-1
highlights the resource replacement mitigation features and their economic costs. Secondly,
however, implementation needs to include resolution of the resources forgone due to
permanently increasing the flood control storage space from the 400,000 acre-feet fixed space
(without-project condition). These incremental elements are described in chapter VII.

Estimated costs to implement this alternative has a high degree of uncertainty. This is
primarily because of variabilities in the magnitude of impacts caused be reoperating Folsom
Dam and Reservoir for increased flood control and the methods and resulting costs to
mitigate these impacts. The estimated first cost for this alternative is about $399 million.
Estimated costs less costs to replace resources forgone due to reoperation (see table V-2)
amounts to about $209 million. Using currently estimated resource impacts and replacement
costs, the additional implementation costs could amount to nearly $240 million. This
includes (1) $191 million in excess of the without-project condition (see table V-2) and (2)
$69 million for the increment of the plan resulting in the permanent reoperation of Folsom
Dam and Reservoir.

Of the impact categories shown in table V-1 and explained in chapter VII, the
estimated reduction in CVP/SWP water supply and resulting mitigation costs has the highest
uncertainty. For instance, a unit value of $300 per acre-foot for reduced water supply was
estimated to assess the relative economic cost for this alternative. This is the estimated unit
costs to develop a replacement source of water supply. However, as mentioned in
chapter VII, other mitigation features not including replacing the forgone water could be
considered. Some, depending on market conditions at the time of implementation, could be
less costly.
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To indicate a lower range in costs for this alternative, included in table V-4 is an
estimate of the total costs under several conditions. One is with and without water supply
replacement and the other is with and without inclusion (Federalizing) the initial increment of
reoperation. As noted, costs can range from about $399 million to $240 million, depending
on whether or not the costs of water supply replacement is included or not. On the other
hand, the costs could be as great as $469 million should permanent reoperation be included
in the plan.

Cost Sharing

Also included in table V-4 is an estimate of the range in cost sharing between the
Federal Government and the non-Federal sponsor, should this plan be selected for
implementation. Whether or not permanent Folsom reoperation is included in the
implemented plan, the likely non-Federal share of the total costs (1995 price levels) would
range from $399 million to about $469 million. A potential—although highly
unlikely—lower limit in the non-Federal costs could range from about $246 to about
$276 million.

TABLE V-4
Folsom Modification Plan - Cost Allocation !
($ million)
Item Full Resources Without Water Replacement
Replacement
Federal | Non- Total | Federal Non- Total
Federal Federal
First Cost
Without resources replacement 204.5 401 208.5 204.5 4.0 208.5
Cash adjustment -48.1 48.1 -48.1 48.1
Resources replacement 2 143.2 47.7 | _190.9 23.17 2.3 31.4
Total 299.6 99.8 1 399.4 180.1 59.8 239.9
Percent of First Cost 75 25 75 25
With Federalization of Folsom Reoperation
Permanent reoperation _763 | _25.4 | 101.7 | _19.1 6.4 ~25.5
Total 375.9 125.2 | 501.1 199.2 66. 265.4
Percent of First Cost 75 25 75 25

! 1995 price levels.
2 Resources replacement costs allocated 75 percent Federal and 25 percent non-Federal.
3 Permanent Folsom reoperation allocated 75 percent Federal and 25 percent non-Federal.
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FOLSOM STEPPED RELEASE PLAN

GENERAL DESCRIPTION

In this plan, the spillway, dam embankments, and outlet works of Folsom Dam and
the flood control operation would be modified as in the Folsom Modification Plan.
However, the current flexible operation of 400,000/670,000 acre-feet would not be
increased. The levees along the lower American River would be modified for an objective
release of 180,000 cfs. Flood releases from Folsom would be "stepped" from 145,000 cfs to
180,000 cfs, depending on the severity of the storm and its effect on Folsom inflows and
storage.

Downstream from the American River, improvements such as lengthening the
Sacramento Weir, widening the Sacramento Bypass, and constructing levee improvements in
the Yolo Bypass would be made to handle the increased flows. The east levee of the
Sacramento River between the Natomas Cross Canal and the mouth of the American River
would be modified to increase flood protection for Natomas. The plan includes recreation
trails, day-use areas, and environmental restoration measures along the lower American.
These features were added to this plan because of the opportunities created by the significant
levee construction along the lower river.

PLAN ACCOMPLISHMENTS

This plan would increase the level of protection to Sacramento by reducing the
probability of flooding in any one year due to levee failure from 1 chance in 100 to 1 chance
in 235. Over a 50-year period, it would reduce the chance of flooding from about
40 percent to about 19 percent. (See plate 7.) It would provide about a 94 percent chance
of protecting Sacramento during a 100-year storm, 68 percent chance for a 200-year storm,
and 30 percent chance for a 400-year storm. (See plate 10.) Modifications to the
Sacramento River levee would reduce the probability of flooding in Natomas from levee
failure from 1 chance in 140 to about 1 chance in 406. The plan would reduce average
annual equivalent flood damages by about 50 percent.

The plan includes construction of day-use facilities in the American River Parkway
and additional trails on some of the flood control levees along the lower American River.
These facilities would provide an increase of about 500,000 recreation-use days per year.
The plan also includes restoring about 100 acres of riparian and upland habitats along the
lower American damaged as part of past activities for water resources developments. The
plan, in conjunction with policies and practices of local land use planning, would offset
adverse impacts on environmental resources directly attributable to construction and operation
of project features. Folsom Dam and Reservoir would continue to be reoperated for flood
control generally as described under without-project conditions. This plan would increase the
ability of Folsom Dam to safely pass the PMF from about 75 percent to 95 percent.
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RESIDUAL RISK

With the Stepped Release Plan, the residual flood risk to much of Sacramento would
be moderate. Residual flood damages would amount to about 50 percent of the without-
project damages. There would be about a 32 percent that major flooding would occur along
American River from a 200-year storm with this alternative. The residual flood threat to
areas along lower Sacramento River would slightly reduced. Because of the hydraulic
mitigation features in this plan, it is expected that there would be no increase in the residual
flood threat in the Yolo Bypass.

PLAN COMPONENTS
Folsom Dam and Reservoir
Outlet Modifications and Surcharge Storage. The Folsom Dam and Reservoir

component of this plan includes features similar to those in the Folsom Modification Plan.
These include:

Lower crest of main spillway 15 feet and replace main gates
Extend stilling basin

Enlarge eight existing river outlets

Modify surcharge storage operation

Replace three emergency gates

Telemeter upstream inflow gages

Revise emergency flood warning system

Maintain Flood Control Storage Space. In this plan, the flood control diagram for
Folsom Reservoir would be modified to reflect continuation of the current reoperation level.
Figure V-8 shows a simplified flood control diagram; a detailed diagram is shown in plate 3.
A new operation manual would be prepared in accordance with this diagram.

Increase Objective Release. In the stepped operation, the maximum flood release
normally would be 145,000 cfs. In rare circumstances, releases would be increased to

180,000 cfs.

Most of the lower American River improvements are designed to accommodate the
180,000-cfs flow. Hydraulic mitigation features downstream from the American are based
on a release of 145,000 cfs, however. The objective release would not be increased to
180,000 cfs until inflows to Folsom Reservoir were of the magnitude of about a 175-year
storm. Under without-project conditions, a storm of this magnitude would result in flows in
excess of 180,000 cfs downstream from the American River. Because conditions below the
mouth of the American for these very rare events would be no worse with or without the
project, the hydraulic mitigation was limited to the 145,000-cfs release that would be
experienced during the more frequent floods.
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Lower American River

The lower American River components of this plan are shown on plate 15 and include
the following work to increase the objective release to 180,000 cfs:

Construct a Slurry Wall in Existing Levees. A slurry wall would be constructed in
25.6 miles of existing levees along the lower American River. (See figure V-5.)

Raise Levees. About 13.5 miles of existing levees would be raised in several
locations to pass the objective release’s higher water-surface elevation without overtopping
the levees. (See figure V-6.)

Figure V-8. Flood control diagram for Folsom Stepped Release Plan.

Riprap Existing Levees. Riprap would be placed along 5.8 miles of existing levees
at critical locations to prevent levee erosion due to the higher objective releases. (See
figure V-9.)

New Levees and Floodwalls. Work includes constructing 2 miles of new levees and
1.7 miles of floodwalls. (See figure V-10.) An objective release of 180,000 cfs would cause
the river to flood areas that are not now flooded at the 115,000-cfs flow. The new levees
and walls would protect those areas.

Incorporate Non-Federal I evees. Approximately 2.7 miles of non-Federal levees
would be modified to meet current Federal standards and incorporated into the overall flood
protection plan.
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Figure V-9. Typical cross section showing levee riprap protection.
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Bridge Modifications. In this plan, the Howe Avenue and Guy West Bridges would
be raised between 3 and 5 feet. Raising is necessary to safely pass the 180,000-cfs flow.
Some minor modifications and a floodgate would be added to the right trestle of the UPRR
where the track crosses the north levee below the levee crown.

Modify Utilities and Recreation Facilities. Pumping stations and drainage facilities
that were designed to convey drainage from the landside of the levees to the American River
with the existing 115,000-cfs release would be modified for the 145,000-cfs release. Other
facilities and pipelines in the levees would be raised above the 180,000-cfs design water
surface.

Downstream from American River
The downstream component of this plan (see plate 16) includes:

Modify the Sacramento Weir and Bypass. The Sacramento River south of the
American River is at capacity during major storm runoff events. Accordingly, to ensure that
the higher flows from the American River flow into the Yolo Bypass instead of down the
Sacramento River, the Sacramento Weir and Bypass would be modified. (See figure V-11.)
The weir would be lengthened 1,000 feet, and the bypass would be widened an equal
amount. This widening was sized to accommodate an objective release of 145,000 cfs. The
existing north levee would be left generally intact and would be allowed to revegetate to
provide wildlife cover areas.

Modify Yolo Bypass Levees. Modifications would be made to structures in the Yolo
Bypass to ensure that their reliability is equal to or greater than it would be in the without-
project condition. This hydraulic mitigation work includes raising 25.6 miles of the levees,
strengthening 38.2 miles of levees, constructing 2 miles of new levees on several tributaries
to the bypass, and modifying one bridge over the Tule Canal. (See plate 16.)

Natomas Construction

This plan element consists of raising about 10 miles and strengthening 12 miles of
levees on the east side of the Sacramento River downstream from the Natomas Cross Canal.
(See plate 14.) These levee improvements would bring the level of protection for Natomas
up to that provided by the SAFCA project and a feasible as a last-added increment.
RECREATION PLAN ELEMENTS

This plan includes recreation features at two locations—Gateway Park and Richards
Boulevard area. A layout of the plan areas is included in plate 9.
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Figure V-11. Sacramento Weir and Bypass modifications.

Gateway Park

The area proposed for development of Gateway Park is situated on the north bank of
the American River between State Route 160 and the Union Pacific Railroad tracks. This
site is on project lands (American River floodway), and it is located between Federal levees
which would be improved for the Stepped Release Plan. Water- and land-based recreation
would be in a natural setting of river, wetlands, and riparian vegetation. The recreation plan
includes development of a bicycle trail and bridge to link with nearby trails, boat launch
facilities, fishing pier, swimming beach, equestrian staging facility, group picnic sites,
interpretive kiosks, sports field, restrooms, and parking areas. Gateway Park is part of the
American River Parkway Plan and would provide significant recreational opportunities for
the Sacramento area.

Richards Boulevard Area Recreation Trail

This element consists of an 8-mile-long recreation/bicycle commuter trail on the levee
on the south side of the American River. The trail would connect Tiscornia Park (at the
American River’s confluence with the Sacramento River) with CSUS. The new trail would
be an important addition to the American River trails system because it would link to other
trails at both the park and at the university. The trail would also link Glen Hall and Sutter’s
Landing Parks.
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Some sections of the trail would be routed on the riverside of the levee (on floodway
lands) to preserve the privacy of residents on the landside. Most of the trail would be routed
on top of a Federal levee that would be improved in the Stepped Release Plan. The
recreation trail development includes a park of about 10 acres on the south side of the river
at the terminus of 7th Street. The park would serve as a major access point to the parkway
and new trails from the downtown area.

ENVIRONMENTAL RESTORATION ELEMENT

This plan also includes environmental restoration at two sites—Woodlake Area and
Urrutia Property. The goal is to restore, to the extent possible, fish and wildlife habitat
values adversely affected by previous activity associated with the existing Federal flood
control project. Both sites are north of the American River, within the parkway, between
Interstate 5 (Discovery Park) and H Street. They are shown on plate 9. They are included
in this plan because of the extensive work along the lower American River for flood control.

Woodlake Area

The Woodlake area includes portions of the parkway between Discovery Park and the
SPRR and scattered wetlands between Interstate 80 and the H Street Bridge. Borrow
material for the nearby levee work would be taken from this site to lower the area to flood
periodically and revert to wetlands. In addition to excavation, the site would be contoured to
produce a variety of wetland habitats. Only minimal planting and management would be
required as the site likely would revegetate on its own. The Woodlake area is promising for
restoration due to the presence of fertile soils and water from a number of local drainages.
In addition, the site is large enough for habitat enhancement on a workable scale and is close
to levee improvement sites.

Urrutia Property

The Urrutia property is located immediately west of the Woodlake area and east of
Discovery Park. It is privately owned and has been mined for topsoil and sand. The
excavated pit is 57 acres large and 25 feet deep. The pit has filled with water through
subsurface seepage from the American River. The resultant “lake” has little habitat value
since its side slopes are very steep and lack vegetation. Wetland habitat can be created at the
lake’s edge by creating a gently contoured slope. The borrow created by grading back the
side slopes would be used to create shelves at the lake’s edge and islands for emergent
wetland habitats. The lower elevations of the resultant wetlands would be flooded more
frequently and would be dominated by seasonal wetland habitats, whereas the upper elevation
would be flooded less frequently and would be dominated by riparian habitats.
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DESIGN AND CONSTRUCTION CONSIDERATIONS
Folsom Dam and Reservoir

The outlet modifications and surcharge storage features are designed to increase the
reservoir efficiency and avoid impacts, as discussed for the Folsom Modification Plan.

Lower American River

Design Water-Surface Elevation. Although for most situations the objective release
would be 145,000 cfs, modifications to the existing system are based on the maximum
release of 180,000 cfs. This is to ensure that the system will work under all anticipated
conditions. R&U procedures were used to select design parameters for the system—PNP of
51 feet and PFP of 52 feet. The PNP is approximately 2 feet above the average water-
surface elevation expected with the 180,000-cfs release and accounts for the uncertainty
associated with future operation of the system. An additional factor was added to the PFP to
account for wind-wave runup and prevent levee overtopping.

As with the previous plan, to reduce impacts to vegetation and adjacent private
property, existing levees would be strengthened with a vertical slurry cutoff wall. Sections
of the existing Federal and non-Federal levees would be raised to the PFP elevation. Where
possible, work would be done to avoid impacts to surrounding habitats. Levee raising would
be during the nonflood seasons to ensure no loss of flood protection during the flood season.

The higher objective release would subject some areas upstream from the existing
project levees to flooding, so new levees or floodwalls would be required to protect these
areas. Locations for the new levee were determined by comparing the existing ground
elevations of upstream areas with the water stages corresponding to the design PFP profile.
The levees were sited to avoid impacts to wildlife habitat when possible. Where space would
not permit construction of new levees, floodwalls would be constructed.

Erosion Control. The higher objective release would require protection for some of
the existing levees against potential erosion caused by higher overbank flow velocities.
Protection would be provided by placing stone revetment on recommended levee reaches,
which were identified as potential erosion sites if (1) the levee would be subjected to high-
velocity flow, (2) the river is highly constricted and the levees might be subjected to high
flow velocities, or (3) damages to the levees have been observed in previous floods.

Minimize Impact to Traffic and Recreation. Howe Avenue Bridge is a major
crossing of the American River. To minimize impacts to traffic, one side of the bridge
would be raised at a time. Traffic would continue during construction but would be reduced
to one lane each way. Much of the construction would be within the American River
Parkway, a heavily used facility. To reduce impacts to trail users, the work would be done
in phases and appropriate detours would be provided.
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Downstream American River

With the higher objective release from the American River, the Sacramento Weir
would need to be lengthened approximately 1,000 feet and the Sacramento Bypass widened a
similar distance. These modifications would result in greater floodflows into the Yolo
Bypass and a decrease in reliability of the Yolo Bypass levees. So to offset the impacts of
these higher flood stages, the plan includes raising about 26 miles of levee in the bypass,
strengthening 38 miles, constructing 2 miles of new levee, and modifying a Yolo Shortline
Railroad bridge over the Tule Canal.

The modification is based on an objective release of 145,000 cfs because release of
the maximum 180,000 cfs would be used only in rare, very large floods. During such rare
events (under the without-project condition), even with levee failures on the lower American
River, flows reaching the Sacramento River would be in excess of 180,000 cfs. With this
plan, the more frequent, smaller floods, controlled to a 145,000-cfs objective release, would
deliver higher volumes of water to the downstream areas than would have occurred without
the project. Therefore, modifications are required to the Sacramento Weir and Sacramento
Bypass to ensure the reliability of these structures.

Natomas

The Natomas improvements being constructed by SAFCA are compatible with or
exceed the requirements of the Stepped Release Plan. As with the previous plan, additional
work on the east bank of the Sacramento River was identified using R&U analysis.

ENVIRONMENTAL IMPACTS AND MITIGATION

Direct Construction Impacts

Folsom. The construction of the outlet improvements at Folsom would have some
temporary impacts on air quality, traffic, and noise. However, these impacts would be
mitigated by best management and construction practices. Because this plan does not include
a change in Folsom Reservoir’s operation, there would be no long-term operation impacts.

Lower American River. The construction of levee, bridge, and related infrastructure
modifications for flood control and channel modifications for environmental restoration along
the lower American River would have temporary impacts on traffic, air quality, and noise.
In addition, project construction and impacts in the borrow area would amount to a loss of
about 37 acres of mixed habitat. Mitigation for this loss would consist of enhancing habitat
on 94 acres in the American River Parkway; 38 acres of riparian habitat at the Woodlake site
and 56 acres of oak habitat near Cordova Park. Potential impacts on cultural resources
would be mitigated by a survey and retrieval program prior to construction activities.
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Downstream from American River. The construction of these improvements,
including widening the Sacramento Weir and modifying levees (footprint impacts and borrow
and spoil areas), would affect 138 acres of mixed habitat. Mitigation would include
participating with The Reclamation Board to restore 116 acres on a portion of Liberty Island
being acquired by the State. The remaining oak mitigation would be included at the Cordova
Park site on the American River.

Natomas. Work along the Sacramento River in Natomas and resultant impacts are
the same as for the Folsom Modification Plan.

OPERATION AND MAINTENANCE CONSIDERATIONS

As with the Folsom Modification Plan, the local sponsor would be responsible for the
operation, maintenance, replacement, and rehabilitation of the project. For existing Federal
facilities, the sponsor would be responsible for the increased O&M costs associated with
project improvements. :

Operation

The operation of the Stepped Release Plan would be accomplished in a manner similar
to the existing system. Reclamation, in coordination with the State Flood Operations Center,
would operate the Folsom component of the plan, while the various districts and agencies
that operate and maintain the American River floodway and levees would operate the
downstream components.

Maintenance

The periodic maintenance for levees, floodwalls, and related facilities would be
described in an O&M manual and would be similar to that described for the previous plan.

SAFCA has sponsored recreation and environmental restoration studies for this plan
and thus is currently identified as the local sponsor. The Sacramento County Department of

Parks and Recreation could also be a sponsor and could assume O&M responsibilities for
these features.

RELATIONSHIP WITH OTHER AREA FACILITIES

Folsom Spillway Adequacy

With the plan features, Folsom Dam could pass about 75 percent of the PMF with
5 feet of freeboard and 95 percent with no freeboard.
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Folsom Dam and Reservoir Reoperation

The plan is compatible with the without-project conditions and assumptions for this
report. SAFCA has requested that, should this plan ultimately be selected for
implementation, costs associated with continued reoperation be included in the Federal
project and shared in accordance with other features.

West Sacramento Project

The West Sacramento Project would be affected slightly by the Stepped Release Plan
when, on rare occasions, releases from Folsom Dam would be higher and the American
River system would pass increased flows to the Yolo Bypass, past the West Sacramento
Project. Overall, however, this plan would be compatible with the West Sacramento Project
upon completion of the hydraulic mitigation work at the Sacramento Weir and in the
Sacramento and Yolo Bypasses.

Sacramento River Bank Protection Project

As with the Folsom Modification Plan, the Stepped Release Plan would be consistent
with ongoing bank protection and erosion control efforts on the Sacramento and American
Rivers.

Sacramento and American Rivers Flood Control Projects

The Sacramento River Flood Control Project would not be significantly affected by
this plan. The plan includes features to offset the effects of increased objective releases.

Natomas Project

The ongoing construction in Natomas by SAFCA is compatible with the features and
operation of this plan and would raise the level of protection in Natomas.

Central Vallev Project

Continued reoperation of Folsom Dam and Reservoir would slightly reduce the ability
of the CVP to deliver water and power. However, this would occur with or without the
plan. Impacts to natural and cultural resources associated with reoperation will be mitigated
under the existing agreement between SAFCA and Reclamation.

PLAN ECONOMICS
Estimates of costs and benefits for this plan are based on October 1995 price levels,

7% percent interest rate, and 100-year period of analysis. Construction would begin in the
year 2000 and be completed in 2007.
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Costs

The estimated first and annual costs of this plan are summarized in table V-5. The
total estimated first cost is $522 million, and the estimated average annual cost is
$64 million.

Benefits

As shown in table V-6, the total average annual benefits are approximately
$102 million. This includes flood control benefits over the project economic life (including
flood damage reduction and transportation disruption benefits) of $78.4 million and benefits
prior to the base year (2008) of $18.6 million. The annual benefits attributable to recreation
and environmental enhancement are about $3.5 million. Also included are benefits of about
$1 million associated with replacement of Howe Avenue Bridge. Additional information on
the benefit analysis is contained in Appendix C, Economics.

Economic Justification

Overall Feasibility. The estimated net annual benefits for the Folsom Stepped
Release Plan are about $37.5 million and the benefit-cost ratio is 1.6 to 1.

Incremental Analysis. Federal planning policy requires that (1) physically separable
elements of a project be economically feasible in order to receive a Federal contribution in
its cost and (2) major project features be feasible as a last-added increment. For this plan,
elements along the lower American River and downstream, the Natomas levee improvements,
recreation features, and environmental enhancement features are considered as last-added
increments to the Folsom Dam modifications.

American River and Downstream American River Levee Modifications.
The first cost of the plan elements creditable to levee improvements along the lower
American River (exclusive of the slurry wall, which was shown to be incrementally feasible,
discussed in chapter IV) and downstream amount to about $325.2 million. The resulting
average annual cost is approximately $35.2 million. The estimated incremental average
annual flood control benefit attributable to the levee increment associated with increasing the
objective release from Folsom Dam is about $28.4 million. Since the costs are greater than
the benefits, this increment of the project plan is not incrementally feasible, and Federal
participation in cost sharing is limited.

Natomas Levee Modification. The first cost of this plan creditable to
Natomas is $13 million. The resulting average annual cost is $1.8 million. The average
annual flood control benefit for Natomas as a last-added increment is $23.1 million. Since
the benefits are greater than the costs, the Natomas features are economically feasible as a
last-added increment.
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TABLE V-6

Economic Summary of Folsom Stepped Release Plan

Item ($ million)
First Cost 521.5
Annual Costs 12 64.0
Annual Benefits 2
Flood control
Inundation reduction 3 78.4
Benefits prior to base year 18.6
Bridge replacement 1.0
Recreation 2.1
Environmental restoration * 1.4
Total 101.5
Net Annual Benefits 37.5
Benefit-to-cost ratio 1.6

! Includes IDC.

2 100-year economic project life and 7% percent interest rate.

3 Inundation reduction benefits including future growth through project life.
4 Benefits for environmental restoration are estimated to equal costs.

Recreation Element. The estimated first cost for the recreation features is
$3.8 million. The estimated average annual costs amount to $400,000. With average annual
recreation benefits amounting to $2.1 million, the estimated net benefits amount to
$1.7 million.

Environmental Restoration Element. The estimated first cost for the
environmental restoration features is $17.1 million. The estimated average annual costs
amount to $1.4 million. Benefits associated with restoration are generally intangible and so
are defined here as being equal to the costs.

IMPLEMENTATION
Features and Costs

As with the Folsom Modification Plan, successful implementation of this alternative
would include constructing the above mentioned physical features as well as formalizing
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long-term agreements to permanently increase the flood control storage space from the
400,000 acre-feet fixed space (without-project condition). This agreement would need to
include features to replace, or mitigating water related resources adversely impacted due to
reoperation. The incremental elements for Federalizing permanent reoperation are described
in chapter VII.

As mentioned, the total first cost for this alternative (see table V-5) is about
$522 million. In addition to this cost, would be the cost to Federalize permanent reoperation
of Folsom Dam and Reservoir. Using replacement quantities and unit values described in
chapter VII, the estimated equivalent first cost for the resources replacement amounts to
about $105 million. The bulk of this estimated cost, however, is the replacement cost for
water supply which could be significantly different depending on actual methods of
implementation. The total estimated cost to implement this plan amounts to $627 million.

Cost Sharing

Table V-7 shows the estimated cost sharing between the Federal Government and the
non-Federal sponsor, should this plan be selected for implementation. Of the $522 million
total first cost (less permanent reoperation costs), $95 million would be Federal and
$427 million non-Federal costs. Planning guidance indicates that, lacking significant
justification to the contrary, added project measures, or increments, need to be economically
feasible (benefits exceeding costs) in order to warrant Federal participation in their costs.
Even though the total net economic benefits for this plan exceed costs, several major features
of the plan are not incremental feasible. These features include lowering the spillway at
Folsom Dam, modifications (other than slurry wall) of levees along the lower American
River, and modifications to the Sacramento Weir and Sacramento and Yolo Bypasses.
Because of this, Federal participation in these increments would be restricted. As shown in
table V-7, of the total costs for flood control about 17 percent ($87 million) is considered
incremental economically feasible. The remaining 83 percent ($422 million) is not
incremental feasible. Accordingly, the costs for these features would be borne by the non-
Federal sponsor. Also included in table V-7 is the allocation of first costs for the recreation
and environmental restoration elements of the Stepped Release Plan.

Table V-7 also shows the total cost of this plan including costs associated with
permanently reoperating Folsom Dam and Reservoir. The equivalent first cost for the
permanent reoperation increment is $105 million. Assuming these costs would be cost
shared 75 percent Federal and 25 percent non-Federal, of the total cost for this plan,
$174 million (29 percent) would be funded by the Federal Government and $453 million
(72 percent) would be a non-Federal cost.
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DETENTION DAM PLAN

GENERAL DESCRIPTION

The principal feature of this plan is a 508-foot-high flood detention dam on the North
Fork American River near Auburn. The plan also includes (1) returning to the 400,000 acre-
feet of fixed flood control space in Folsom Reservoir, (2) strengthening existing levees along
the lower American River, and (3) strengthening and raising levees in Natomas along the east
side of the Sacramento River between the Natomas Cross Canal and the American River.

PLAN ACCOMPLISHMENTS

This plan would increase the level of protection to Sacramento by reducing the
probability of flooding due to levee failure from 1 chance in 100 to less than 1 chance in 500
in any year. Over a 50-year period, it would reduce the chance of flooding from without-
project conditions from 40 percent to about less than 8 percent. The plan would provide
nearly a 100 percent chance of protecting Sacramento during a 100-year event, 97 percent
chance for a 200-year event, and 82 percent chance for a 400-year event. Modifications to
the Sacramento River levee would reduce the probability of flooding in Natomas from levee
failure from about 1 chance in 140 to 1 chance in 400. '

The plan would reduce average annual equivalent flood damages about 80 percent.
The plan includes features that, in conjunction with policies and practices of local land use
planning, would offset adverse impacts on environmental resources directly attributable to
construction and operation of project features. This plan would increase the ability of
Folsom Dam to safely pass the PMF without freeboard from about 75 percent to 100 percent.

RESIDUAL RISK

The residual flood risk to much of Sacramento and in Natomas would be very low
with this alternative. Residual flood damages would amount to about 20 percent of the
without-project damages. The chance of flooding from a 200-year storm would be nearly
zero (3 percent). The residual flood threat to areas along lower Sacramento river would only
be about 10 percent of without-project conditions. In the Yolo Bypass, the residual flood
threat would remain relatively high.
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PLAN COMPONENTS
Detention Dam Area

The major plan component in the upper basin is a peak-flow flood detention dam to
be located at river mile 47.2 (about 800 feet downstream from Reclamation’s multipurpose
damsite) on the North Fork American River near Auburn. The dam would provide a
detention capacity of 894,000 acre-feet. At full capacity, the flood pool elevation would be
942 feet and floodwaters backed up by the dam would cover about 5,500 acres. Except
during rare flood periods lasting several days, the area behind the dam (river canyon) would
be dry and look much as it does today. There is only about a 22 percent chance of reaching
full pool over the 100-year economic life of the project.

From the streambed, the dam would be about 508 feet high. It would be a concrete
gravity structure (placed with roller compaction techniques) about 400 feet wide at the base
and decreasing to about 25 feet at the top. The dam would be 2,700 feet long at the crest
and have a total volume of about 7.6 million cubic yards. Plate 17 shows the gross pool
detention boundary behind the dam, plate 18 shows a plan view of the dam, and plate 19
shows the dam in section and profile.

Flood releases would pass through 20 sluices (measuring 5 feet by 10.5 feet) through
the dam. The combined releases of these sluices at gross pool would be 77,000 cfs. The
large number of sluices would allow smaller, more frequent floods to pass through the dam
without storing water. The existing diversion tunnel constructed for Auburn Dam would be
closed with a concrete plug.

Each sluice would be fitted with an emergency closure gate and a operational gate.
(See plate 20.) The gates in the sluices would be used to control the drawdown rate of large
floods to reduce the potential for sloughing of the canyon walls. They would also be closed
to retard flows from the dam in the extremely unlikely event of an emergency affecting the -
safety of the dam and/or the downstream flood control system. Such safety related
conditions could include (1) at the detention dam—damage to one or more sluiceways
affecting the structure; (2) at Folsom Dam—a seismic event damaging Folsom Dam and
affecting its capacity to store or discharge water, and (3) along the levees—a flood event that
would cause imminent levee failure. In addition, bulkheads would be available to block the
sluices for inspection and maintenance.

During normal conditions, the gates would remain open. The gates would not be
used to permanently store water in the detention area. In most years, no water would pool
behind the dam, and pooling during a major storm would be for short durations. For
example, during a 5-year storm (20 percent chance of occurring in any year), water would
pool to a depth of about 35 feet at the dam for less than 1 day. During a 100-year storm
(1 percent chance in any year), the pool depth could reach about 340 feet for 1 day. The
total time for the detention area to fill to this depth at the dam and then empty would be
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about 15 days. The chance of this occurrence is about 64 percent over the 100-year period
of analysis.

The project would require 6,000 acres of land in the detention dam area. (Additional
lands would be required along the Yuba River for environmental mitigation as described later
in this chapter.) These lands include about 260 acres in fee title and 5,740 acres in flowage
easements for occasional flooding. In addition, about 100 acres within the flowage easement
limits would be needed for temporary construction easements and about 50 acres for road
easements. Approximately 75 percent of the lands within the project area are Federally
owned and would be retained in Federal ownership.

The non-Federal sponsor would need to acquire flowage and road easements from
private landowners and Reclamation. The sponsor would also need to acquire fee lands for
fish and wildlife mitigation and permanent road easements for relocation of Highway 49 and
Ponderosa Way. The Corps would obtain jurisdiction over the lands currently held by
Reclamation which are needed for the dam and embankment. The Corps would also obtain
the necessary rights-of-way or negotiate agreements for those lands currently under the
jurisdiction of the U.S. Bureau of Land Management and U.S. Forest Service. The Corps
would take this action because right-of-way issued to a Federal agency cannot be altered or
revoked without agency consent.

Periodic inundation of the canyon upstream from the dam would interrupt traffic on
Highway 49 and, to a lesser extent, on Ponderosa Way. The frequency of inundation and
potential for road damage would warrant relocation of Highway 49. The selected relocation
comprises a two-lane bridge across the American River as close as practicable to the existing
highway alignment at each side of the canyon. (See plate 21.) The bridge would be at about
elevation 1,000 feet. Ponderosa Way would be inundated infrequently and has significantly
less use. Work would be done on the bridge and approaches to allow Ponderosa Way and
bridge to withstand periodic inundation.

Folsom Dam and Reservoir

Folsom Reservoir operation would return to the 400,000 acre-feet of fixed flood
storage from the 400,000/670,000 acre-feet in the without-project operation. The objective
release would remain at 115,000 cfs. Figure V-12 shows a simplified flood control diagram
for this operation.

Telemeter Upstream Inflow Gages and Emergency Flood Warning System

This work includes construction or modification of telemetered gaging stations
upstream from Folsom Reservoir on the three main forks of the American River and
implementation of operation changes to use data from the gages to enhance the real-time
operation of Folsom during a storm. An improved automated flood-warning system along
the lower American River is included to facilitate emergency evacuation of the floodway.
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Figure V-12. Folsom Flood Control Diagram - Detention Dam Plan

Lower American River and Downstream

Work along the lower American River would be essentially the same as described for
the Folsom Modification Plan. It would consist of a slurry wall in the center of the existing
levee. With new flood storage upstream, the existing objective release at Folsom would
control larger floods, thus reducing floodflows in the lower American River and areas
downstream. Because the levees in these downstream areas would not be subjected to higher
releases for a given magnitude of flood, their reliability would be improved. Therefore, no
hydraulic mitigation features would be required.

Natomas

The downstream component of this plan includes raising about 10 miles and
strengthening 12 miles of levees on the east side of the Sacramento River downstream from
the Natomas Cross Canal, similar to the Folsom Modification Plan. These levee
improvements are included to bring the reach up to a level of protection for Natomas
comparable with the SAFCA plan.
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DESIGN AND CONSTRUCTION CONSIDERATIONS

Detention Dam Area

A major consideration for the detention dam was to use as much as possible of the
existing construction work accomplished by Reclamation. Existing work that could be used
includes the remaining section of the cofferdam, the diversion tunnel, some of the foundation
work for the main dam, and access roads. The tunnel would be used to divert water during
construction. Also, some of the detailed exploration and engineering design information
developed for the site by Reclamation would be used for project design.

Full consideration has been given to the seismicity of the river mile 47.2 site in the
preliminary design of the flood control dam. The seismic design parameters used were a
maximum credible earthquake of magnitude 6.5 with a peak ground acceleration of 0.64 g
(acceleration of gravity) in the horizontal direction and 0.39 g in the vertical direction. In
addition, the design used a fault displacement of 9 inches. With the present alignment, the
dam is not located on the surface trace of the fault in the footprint of the original arch dam.
A slight curvature in the dam alignment has been provided, and concrete strengths in the dam
would be sufficient to withstand stresses during the désign seismic event.

Approximately 7.6 million cubic yards of concrete would be used in constructing the
dam. Most of this volume would be for aggregate. This aggregate would be obtained from
three sources: (1) remnants of the existing cofferdam, (2) a gravel bar immediately
downstream from the damsite, and (3) an area on the left abutment to the dam. Processed
material would be transported from the points of extraction by a conveyor belt system to the
construction site.

Highway 49 replacement would be in-kind with a bridge and road generally along the
river mile 50.1 alignment. (See plate 21.) This would affect 47 acres of land in the area.
There would be no indirect impacts related to this relocation in northwestern El Dorado
County since the commute times would not be significantly reduced. The State, as a
non-Federal sponsor, would be responsible for this relocation. The proposed action would
be reviewed by the California Transportation Commission. Given the long-term needs of the
State to consider a major relocation of the highway in the Auburn area, route adoption
studies would be conducted by the State. As part of this process, additional environmental
analysis could be performed.

The existing Highway 49 bridge crossing of American River would be abandoned,
although access to the canyon on the existing alignment would be maintained for recreation.
The non-Federal sponsor has indicated its willingness to participate with Placer County in
efforts to maintain the existing bridge and access roads for recreation and public safety.

Allowance for a "dead pool space" for sediment would not be required mainly

because only small amounts of material would likely reach the damsite. -Sediment yield
studies described in chapter VI of the December 1991 Hydrology Appendix indicate that
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about 26,000 acre-feet of material could reach the damsite over 100 years. Most would pass
through the outlet sluices. Even if a large portion did not pass the damsite, this amount of
sediment relative to the flood control storage is insignificant.

Reclamation and PCWA are planning to construct a pump station in the canyon at the
Auburn site to deliver water to PCWA’s Ophir Tunnel for distribution to county water users.
Since the detention dam would affect that pump station, the two projects would need to be
coordinated to ensure their efficient construction and operation.

Lower American River

Design and construction procedures for construction of the slurry wall along the lower
American River would be similar to the Folsom Modification Plan.

Natomas

Design and construction considerations for the Natomas increment of the project
would be similar to the Folsom Modification Plan.

Coordination With State Dam Safety Officials

During design and construction of the project, the Corps would coordinate with the
DSOD (State of California Division of Safety of Dams). Under the Water Resources
Development Act of 1986, the detention dam, upon completion, would be under the
jurisdiction of DSOD. Before the non-Federal sponsors could operate the detention dam, a
Certificate of Approval would be required. DSOD would have to be satisfied that
geotechnical exploration, design, and construction are adequate. The Corps SPD Regulation
1110-1-7 and DSOD Procedure No. 3-4 cover the coordination.

ENVIRONMENTAL MITIGATION
Without mitigation, the Detention Dam Plan would adversely affect environmental
resources in the project area. These impacts and measures to mitigate them are described in

the DSEIS/SDEIR and highlighted below.

Direct Construction and Operational Impacts

Detention Dam Area. The Detention Dam Plan would result in impacts in the
American River canyon due to construction and operation. About 313 acres of vegetation
would be lost as a result of construction activities at the damsite and from replacing
Highway 49. Operation of the detention dam would result in the loss of vegetation
equivalent to about 1,369 acres of various habitats over the project life as a result of
vegetation mortality from repeated inundation. Mitigation would consist of purchasing and
improving about 4,440 acres of land in the American River canyon and along the Yuba
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River. Approximately 1,480 acres in the canyon inundation zone would be treated under the
adaptive management plan. This includes planting 7,008 elderberry seedlings for mitigation
of lost habitat for the valley elderberry longhorn beetle, a threatened species. Approximately
2,960 acres of land would be purchased from willing sellers along the Yuba River and
planted with riparian and upland species. (See plate 22.)

Returning to the 400,0000 acre-feet fixed flood control operation would provide an
increase in benefits to water supply, hydropower, recreation, and fish and wildlife resources
at Folsom and in the lower American River.

Impacts to historic, prehistoric, and paleontological resources would also be
mitigated. Mitigation will consist of data recovery and documentation. Mitigation actions
for cultural sites would be guided by a programmatic agreement with the State Historic
Preservation Officer.

Potential impacts to traffic, noise, and air quality due to project construction would be
mitigated by best management and construction practices to be less than significant.

Lower American River. Work along the lower American River and impacts are the
same as described for the Folsom Modification Plan.

Natomas. Work along the Sacramento River in Natomas and impacts are the same as
described for the Folsom Modification Plan.

Indirect Impacts

No significant growth-inducing impacts are expected either along the lower American
River or in Natomas. Although Highway 49 and approaches would be raised above the
detention dam’s gross flood pool elevation, the crossing would still be well within the canyon
area and would not significantly reduce the travel time between Auburn and northwestern El
Dorado County.

OPERATION AND MAINTENANCE CONSIDERATIONS

Once the project was complete, ownership would be transferred to the local sponsor.
The local sponsor would then be responsible for the operation, maintenance, replacement,
and rehabilitation of the project in accordance with the water control manual, O&M manual,
and initial flood inundation plan.

Operation
Operation of the detention dam would be required during floods that would cause a

flood pool to rise behind the dam. During the flood season, the gates on the bottom outlet
sluices would be left open to pass frequent floods. The gates would be operated to achieve a
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controlled drawdown rate during the draining part of the flood cycle. That controlled
drawdown rate would be 1.5 feet per hour above elevation 650 feet, and 3.5 feet per hour
below elevation 650 feet to minimize the potential for inundation-induced landslides or
sloughing.

The gates would be inspected periodically, normally during the summer. Of the 20
outlet sluices, 2 would be at streambed elevation. These two would be the first gates to be
closed during a major flood event to avoid abrasive erosion from bedload moving through
these sluices at high heads and velocities. This would allow normal low flows without
backing up water in the detention area. These low-level sluices would be closed annually for
up to 2 days each year for inspection and maintenance. There would be no permanent pool
upstream from the dam. Additional information on the gates is included in appendix G.

Folsom Dam would be operated as it was prior to the SAFCA/Reclamation
reoperation agreement. Peak floodflows into Folsom Reservoir would be less, due to the
additional upstream storage. During flood conditions, the storage in Folsom would fluctuate
less than under existing conditions because of the effects of the new dam. The water control
manual for Folsom Dam would be modified to reflect the coordination required to use the
additional upstream storage.

Maintenance

The periodic maintenance of the project would be described in an O&M manual
prepared by the Corps. All O&M activities would be paid for and accomplished by the
non-Federal project sponsors. The non-Federal sponsors would be required to provide the
Corps with a semiannual report describing O&M accomplishments.

Detention Dam Area. Maintenance of project features on the main stem American
River would consist of:

Structure Maintenance. Periodic inspection and maintenance of the dam
structure, outlet works, and spillway.

Adaptive Management Plan. An adaptive management plan would be
implemented as part of the O&M manual. When impacts, primarily to vegetation, occur as a
result of flood inundation, this plan would include features to ensure the vegetation lost
would be replaced. Under the plan, mechanisms for identifying project-induced impacts
would include establishing a baseline information database for preinundation conditions and a
monitoring program for identifying impacts. In addition, the plan would provide a
mechanism for determining appropriate mitigation planting measures for identified impacts
and an implementation process. In addition to habitat mitigation, minor roads and trails
currently used for river access and general area recreation would be periodically restored as
needed for inspection purposes and vegetation maintenance.
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Lower American River and Natomas. Maintenance requirements for levees along
the lower American River and Sacramento River on the west side of Natomas would be the
same as for the Folsom Modification Plan.

RELATIONSHIP WITH OTHER AREA FACILITIES

Folsom Spillway Adequacy

With the detention dam, Folsom Dam could pass about 90 percent of the PMF with
5 feet of freeboard and 100 percent with no freeboard.

Folsom Dam and Reservoir Reoperation

Reoperation would end and Folsom would return to a seasonal 400,000 acre-feet fixed
flood storage operation when the detention dam was completed.

West Sacramento Project

The West Sacramento Project would benefit from this plan. Since water would be
temporarily stored behind the dam, instead of being discharged to the lower American River
and to the Yolo Bypass, stages in the bypass would be slightly lower. That would tend to
improve the reliability of the West Sacramento Project over the without-project condition.

Sacramento River Bank Protection Project

As with the previous plans, the Detention Dam Plan would be consistent with ongoing
erosion control and bank erosion work on the Sacramento and American Rivers.

Sacramento and American Rivers Flood Control Projects

By controlling flows on the American to 115,000 cfs for a longer period of time,
portions of the Sacramento River and Yolo Bypass levees would be more reliable with this
plan than in the without-project condition. The American River Flood Control Project levees
would be improved by the additional slurry wall under the Detention Dam Plan and continue
to be operated for a maximum safe flow of 115,000 cfs.

Natomas Levee Construction Project

In combination with construction of the SAFCA local project, Natomas would be
provided a very high level of flood protection with this plan.
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Central Valley Project

The CVP would slightly benefit from this project because of the change in the
operation of Folsom Reservoir. The impact of that change is discussed in the reoperation
section of chapter VII.

PLAN ECONOMICS

The project economics are based on October 1995 price levels, 7% percent interest
rate, and 100-year period of analysis. Construction would last about 8 years beginning in
2000.

Costs

Estimated first and annual costs of the plan are summarized in table V-8. The total
estimated first cost is $949 million, and the estimated average annual cost is $95 million.

Benefits

As shown in table V-9, the total average annual benefits are about $186 million. This
includes flood control benefits (including flood damage reduction and traffic disruption
benefits and resource replacement benefits) and bridge replacement benefits relating to the
relocation of Highway 49 and Ponderosa Way.

Economic Justification

Overall Feasibility. As shown in table V-9, the estimated net annual benefits for this
plan are $91 million and the benefit-cost ratio is 1.9 to 1.

Incremental Analysis. As with the Folsom Modification Plan, the levee stabilization
work along the lower American River and the Natomas levee improvements can be
considered as separable plan elements and as a last-added increment. These features are
economically feasible as a last-added increment.

IMPLEMENTATION
Implementation of this plan will include construction of the physical features

described above. It would be unlikely to result in a major extension of the temporary
reoperation of Folsom Dam and Reservoir for increased flood control.




TABLE V-8

Detention Dam Plan - Cost Estimate !
($ million)

Candidate Plans

Total Lower
Previously Detention R Natomas
Ttem Expended Dam Area Al;'.:::an Area Total
Thru FY9%6

First Cost

Lands and management 45.2 2.0 1.5 48.7

Roads and relocations 104.3 0.0 0.0 104.3

Dam & reservoir 512.0 0.0 0.0 512.0

Levee modifications 0.0 311 9.3 40.4

Cultural resources 6.7 0.3 0.1 7.1

Environmental mitigation 2 15.0 0.0 0.0 15.0

E,D,S,and A3 15.0 106.0 _10.5 2.1 118.5

Subtotal 15.0 789.1 43.9 13.0 861.0

Creditable expenditures to date _.0 87.7 0.0 0.0 87.7

Total 15.0 876.8 43.9 13.0 948.7
Investment Cost

First Cost 15.0 876.8 43.9 13.0 948.7

Creditable expenditures to date * -87.7 0.0 0.0 -87.7

Interest during construction 199 303.6 293 11.2 364.0

Total 34.9 1092.7 73.2 24.2 1225.0
Annual Cost ¢

Interest and amortization 2.7 83.4 5.6 1.8 93.5

Operation and maintenance _0.0 _1.8 00 0.0 _1.8

Total 2.7 85.2 5.6 1.8 95.3
Annual Benefits 185.8
Net Annual Benefits 90.5
Benefit-Cost Ratio 1.9

! October 1995 price levels.

2 Does not include lands.

3 Engineering, design, supervision, and administration.

4 Included in cost apportionment but not economic analysis.

$ Includes interest on construction expenditures until project year which is 2007.

¢ Investment cost with 100-year economic project life, and 7% percent interest rate.
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TABLE V-9

Economic Summary of Detention Dam Plan

Item ($ million)
First Cost 948.7
Annual Costs 12 95.3
Annual Benefits 2
Flood control
Inundation reduction 3 126.3
Benefits prior to base year 48.6
Bridge replacement 1.2
Resources gain 97
Total 185.8
Net Annual Benefits 90.5
Benefit-to-cost ratio 1.9

! Includes IDC.
2 100-year economic project

life and 7% percent interest rate.

* Inundation reduction benefits including future growth through project life.

The allocation of first costs for this plan is estimated at $711 million Federal and
$232 million non-Federal. Table V-10 shows a breakdown of the allocation for this plan.

TABLE V-10

Detention Dam Plan - Cost Apportionment '

($ million)

Item Federal Non-Federal Total
First Cost 776.3 172.4 948.7
Cash Adjustment -64.8 64.8
Total 711.5 237.2 948.7
Percent of First Cost 75 25
! 1995 price levels.
V-46




CHAPTER VI

PLAN SELECTION

PLAN SELECTION CRITERIA

Four general criteria were used in formulating and evaluating the candidate plans.
They include completeness, effectiveness, efficiency, and acceptability. Within the
framework established by these four criteria are comparison factors leading to the
recommendation of a selected plan. These criteria and factors relative to each of the
candidate plans are described below.

COMPLETENESS

Completeness is the extent to which an alternative plan provides necessary
investments or other actions to ensure realization of the planning objectives. Following is a
description of completeness with respect to seven important comparison factors:
(1) objectives, (2) consistency, (3) further action, (4) physical implementability, (5) water-
related resources, (6) environmental resources, and (7) hydraulic conditions.

Objectives

Each of the candidate plans except the no-action alternative address the planning
objective of flood control. The Stepped Release Plan also includes features to address
recreation and environmental restoration needs along the lower American River. None of the
plans address the need for additional water supply in the basin or power production in the
region. However, the Detention Dam Plan would allow a return of flood control operations
at Folsom Reservoir to conditions existing prior to the SAFCA/Reclamation reoperation
agreement halting the water and power losses associated with reoperation. The Stepped
Release Plan would not exacerbate impacts on CVP operations from without project
conditions while the Folsom Modification Plan would increase the adverse impacts to water
and power.

Consistency

This is the capability to consistently and reliably provide a specified degree of flood
protection. Although there is some uncertainty in the ability to accurately project future
hydrologic conditions in the watershed, each of the candidate plans would consistently
provide the relative increases in flood protection levels that have been identified in this
report.
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Further Actions

Whichever plan is ultimately selected for implementation, it is expected that it will be
constructed in total and over one time period. Accordingly, from a construction point of
view, no further actions would be required other than normal operation and maintenance of
project features to ensure fulfillment of the stated degree of flood protection and other project
accomplishments. However, for those plans that include increasing the flood control storage
space in Folsom Reservoir, there is a high uncertainty about the impacts to water supply,
hydropower, recreation, and related reservoir resources. This uncertainty results from
factors outside the control of the project operators, such as evolving standards for
downstream water quality and operation of upstream reservoirs. Accordingly, the
alternatives that include reoperation of Folsom Dam and Reservoir may require additional
action over time to assess impacts and mitigation needs. In addition, since there would be a
significantly lower level of flood protection provided with these two alternatives, there would
be significantly greater actions required following major floods to restore areas in the flood
plain impacted by these events.

Physical Implementability

Each of the action candidate plans have a similarly high capability of being
implemented. None present unusually difficult construction challenges.

Water Related Resources

One factor in rating the completeness of a plan is in the ability to identify and
mitigate unavoidable impacts to water, power, and recreation resources. The certainty is
fairly low to accurately identify and mitigate impacts to water, power, recreation, and related
reservoir resources in Folsom Reservoir and in the CVP and SWP. The Detention Dam Plan
allows a return of Folsom to operation conditions prior to interim reoperation. Both the
Stepped Release and Folsom Modification Plans would require features to insure the water,
power, and recreation users are compensated for losses due to an increase in flood space in
Folsom Reservoir.

Environmental Resources

The ability to mitigate unavoidable adverse environmental impacts is an important
factor in completeness. The types of environmental impacts and scope of mitigation are
fairly different for each alternative. However, the expected success is similar for the three
plans in the ability to accurately identify potential direct impacts and the potential ability of
the mitigation measures to offset the direct impacts.

Hydraulic Conditions

This is the ability to identify and mitigate unavoidable adverse hydraulic impacts to
other areas; that is, not to induce flooding or not to increase the risk of flood damages in
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adjacent areas. Both the Detention Dam and Folsom Modification Plans are superior to the
Stepped Release Plan on the ability to reduce hydraulic impacts due to higher flows to areas
downstream from American River. Even though, the Stepped Release Plan includes features
to offset potential impacts, there would continue to be concerns about hydraulic impacts from
downstream property owners.

EFFECTIVENESS

Effectiveness is the extent to which an alternative plan resolves the identified
problems and achieves the planning objectives. Factors in measuring effectiveness include:
(1) flood protection, (2) recreation opportunities, (3) environmental restoration, and (4) water
and power. Because of the significantly higher level of flood protection provided, the
Detention Dam Plan ranks higher than the other plans. The Stepped Release Plan also ranks
higher because of the high level of flood protection and contribution to recreation and
environmental restoration goals.

Flood Protection

Figure VI-1 illustrates the relative level of flood protection expected for the three
plans. As shown, the flood protection provided by the three plans would range from
1 chance in 100 for the without-project condition to less than 1 chance in 500 of flooding for
the Detention Dam Plan.

Given inherent uncertainty about predicting flows and stages for various events,
included in Plate 10 is the expected performance of the three candidate plans for various
storm events. For example, there is a 54, 68, and 97 percent chance of passing the 200-year
storm without levee failure under the Folsom Modification, Stepped Release, and Detention
Dam Plans, respectively.

Recreation and Environmental Restoration

Only the Stepped Release Plan includes features to increase recreation and
environmental restoration conditions in the American River basin. This is primarily because
this offers the opportunity to effectively include these features due to the significant structural

work in the lower American River.

Water and Power

None of the alternative plans address the need for increased water and power
resources in the study area. The detention dam plans would eliminate adverse impacts
associated with the without-project condition reoperation. Alternatives including reoperation
of Folsom Dam and Reservoir would adversely affect existing water and power resources.
However, the Folsom Modification and Stepped Release Plans and to include features to
offset potential adverse impacts on existing resources.
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EFFICIENCY

Efficiency is a measure of the extent to which an alternative is the most cost-effective
means of alleviating the identified problems while realizing the specified objectives,
consistent with protecting the Nation’s environment. One measure of efficiency is monetary
costs versus benefits. Efficiency is displayed as net economic benefits and is the extent that
the economic benefits exceed costs.

Net benefits for each of the three plans are displayed in table VI-1. As shown,
annual net flood control benefits range from a high of approximately $91 million for the
Detention Dam Plan, to $54 million for the Folsom Modification Plan and $38 million for
the Stepped Release Plan. It is important to note that even though each plan produces net
economic benefits, several major increments of the Stepped Release Plan are not
economically feasible as a last-added increment.

Another measure of efficiency is the extent to which each alternative reduces flood
damages. Table VI-2 shows for each alternative the estimated average annual equivalent
flood damages, resulting economic benefits, and percent reduction in flood damages under
existing and without-project conditions. For example, the table shows that the Detention
Dam Plan would result in an annual equivalent residual flood threat in Sacramento amounting
to about $29 million under 1995 conditions, which represents an 80 percent reduction in
damages from the without-project condition. The action plan providing the lowest level of
~ flood protection, Increase Folsom Flood Space, would reduce average annual damages by
just 42 percent.

ACCEPTABILITY

Acceptability is the workability and viability of an alternative to other Federal
agencies, affected State and local agencies, and public entities, given existing laws,
regulations, and public policies. Support by a non-Federal sponsor is of prime importance in
this category. The relative acceptability of the three candidate plans was judged on the basis
of the public review of the draft Supplemental Information Report in late summer 1995.

Non-Federal participation in the project is essential because the non-Federal sponsor
must share in the cost of construction and provide long-term maintenance and operation.
Without this participation, it would not be possible to proceed with the project. The
willingness and capability of the non-Federal sponsor to share the project cost is a major
factor in determining a plan’s acceptability.

Both the Reclamation Board and SAFCA held a series of joint public open houses and
hearings focusing on the three candidate plans during the September through November 1995
period. On the basis of staff recommendations and the outcome 